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Rradford-on-Avon, 844 

Bradford Techuical College, 604 

Brakes, The Westinghouse, 244 

Brakes, Tramcar, 83! 

Brakes, Tramway (Poetz], 464 

Brandon, 1044 

Bray, 32, 567 

Break, A Mechanical, for Induction Coils 
(Dawson Turner], 65 

Preakdowns (see Accidents) 

Brechin, 844 

Brentwood, 489, 567, 844 

Rridgend, 869, 1044 

Bridgwater, 32 

Y ridlington, 158, 240, 805 

Brierfield, 530 

Brierley Hl, 686, 1008 («ee also Midland Cor- 
poration for Power Distribution) 

Erighton, (Lighting) 318, 489, 604, 726, 767, 
836,85, 1006. 7015, 1044; 158, 1005; (Traut - 
wars) 89, 79, 359. 604, 646, 928 («ve also 
TELEPHONY) 

Bristol. 489, 604, 688, 767, 923 (see also TELE- 
PHONY & PARLIAMENTARY INTELLIGENCE) 

British Academy, 693 


BRITISH ASSOCIATION (see also 
Index of Papers read before Societies)— 
Criticism of, 856, 921 
Diary, 857 
Financial Position of, 9.51 
Future Meetings, 523, 859 
Inauguration, 513 
List of Electrical Papers, 878 
Programme, 765 
Sections] Presidents, &c., 85 


British Electric Traction Co., 32, 259, 491, 581 
(see also Companies Index) 

British Electrical Superannuation Fund, 82 

Britieh Insulated Wire Co., 84 («^e also Com- 
panies Index) 

British Westinghouse Co., 889 (sce also Com- 
panies Index) 

Brixham, 1006, 1044 

Broadstairs, 604 

Bromley, 885, 964 

Bromley (Kent) Electric Light and Power 
Co., 148 (see also Companies Index) 

Brompton and Kensington Electricity Supply 
Co., 264 (лее also Companies In tex) 

Brooklyn Bridge, Moving Platforms for, 418, 
645 


Broughty Ferry, 158, 279, 318, 686, 885; (Open- 
ing of Works) 895 

BROWN, E. An Apparatus for Lighting 
Miners’ Safety or Other Enclosed Lamps by 
Electricity, 880 

Brown, S. G.: Automatic Relay Translation 
for Long Submarine Cables, 137, 188 ; (Dis- 
cussion) 189 

Brussels and Charleroi Canal, Electric Haul- 
age on the, 778 

Buckinghamshire, Electric Tramways in, 767 

Buenos Ayres, 726. 885 

Buildings, The Protection of, from Light. 
niug, 693 

Buluwayo, 279 

BURCH, G. J.: The Capillary Electrometer, 
286 

Burmah, 240 

Burnand Transformers, 862 

Burnley, 489, 767, 805, 964 (see also TELE- 
PHONY) 

Burslem. 489, 646, 964, 1006 

Borton-on-Trent, 158, 279, 859, 464, 767, 923 

Bury (Lancs.), 110, 280, 318, 462, 604, 6&6, 
767, 805, 1006 

BUTLER- BURKE, J.: On Luminosity and the 
Kinetic Theory, 910 

Buxton, 


о 


Cable Communications Committee, Second 
Report of, 19 (see also page 2) 
eee Across the River Tawe (8. 


Cable-Laying Plough, A New, 172 

Cablemakers’ Combination, $4 

Cable Span. A 8,200ft., Across the Susque- 
hanna River, 855 

Cables, Aluminium, 560 

Сай у 726, 706, 844, 1006 

rphiuy, . 

Calcutta Electric Supply Corporation, 662, 
1006 (see also Companies Index) 

CALLENDAR, Prof. H. L.: Simple Apparatus 
for Measuring the Mechanical Equivalent 
of Heat, 484 

Camberwell (London), 82, 78, 54, 116, 687 

Camborne, 886, 9¢4, 1006 

Cambridge Electric Supply Co., 309 

Camps Bay, Cape Town and Sea Point Tram- 


ways, 

Canada, 199, 621, 659, 804 

Canadian Arch, The Illumination of, 608 
(зев also в 434) 

Canal Haulage, Electric, 778 

Canary Islands, 530 


Cannock, 806 


Cannon, Prof. Birkeland's Electromagnetic, 
169 
Canterbury, 78, 923 (see also LEGAL INTELLI- 


GESCE 

Capacity and Self Inducticn, The Effects of, 
in Rlectric Transmission [Baillie], 517, 635 

Cape Town, 806 

Capillary Electrometer. The (Burch), 235 

Cardiff, (Lighting) 89, 78, 518, 567. 687, 888, 
928, 998 ; (Tramways) 88, (Opening) 18, 158, 
(Description) $93; 318. 359, 446, 687, 928, 
1006, 1046 (see also TELEPHONY) 

Carnarvonshire, 808, 489, 581, 687 

Carnegie Research Scholarships, 129 

Carnforth, 318 

CARUS-W ILSON, Prof. C. A.: Electrical Trac- 
tion on Steam Kailways in Italy, 269, 511 ; 
(Discussion) 813 (see also page $06) 


) 780, (F. A. and Ў 
1010, (Berend ё Co.) 824, ( Blackwell & Со.) 
162, 927, 1049, (Braby 4 Co.) 244, (Brecknel/, 
Munro and Rogers) 368, (Brith Thomson- 
Houston Co.) 87, 190, 244, 338, 448, 780. 849, 
927, (Monté Catlow d: Co. )498 (Campbell Gas 
Enaine Со.) 498, (Christensen Engineering 
Co.) 493, (Cothias Alloy Co.) 571, (Cress- 
wells Asbestos Co.) 198, (Davies. Kent and 
Stewart) 863, (W. F. vennis & Co.) 780, 
(Desrumauz's Automatic Water Softener) 
808, (F. J. Down) 37, (Drake and Gorham) 
1010, 1048, (Edison and Swan Co.) 162, 204, 
284, (Electric and Ordnance Accessories Co.) 
37,863, 651, 771, (Electrical Co.) 162, 868, 608, 
890, (Electrical Power Storage Co.) 780, (The 
*! Emitevas" Electrieal Fittings Co.) 908 
(L. M. Ericsson & Co.) 780. (Estler Bros.) 
889, (Ferranti Limited) 162, 283, (John 
Fowler & Co.), 284, (Fraser and Chalmers) 
244, (General Electrie Co.) 87, 76, 204, 
244, 899, 448, 730. 771. (Alfred Herbert) 944, 
(Howard Conduit Co.) 362, 849, 1048, (Im- 
proved Electric Glow. Lamp Co.) 828, 
(International Electric Co.) 927, (Inter- 
national Electrical Engineering Co.) 120, 
(Isenthal d: Co.)493, 535, (Johnson and Phil- 
lips) 771, 849, (Lan meyer Electrical Co.), 
448, 730, 927, (Lighting Corporation) 1010, 
Arthur ЕА, ) 493, (Hiram Mazin 
lectrical Engineering Со.) 498, (Nalder 
Bros. and Thompson) 328, 585, (Nernst 
Electric Light) 849. (C. Olivetti) 284, (Pater- 
son Engineering Co.) 927, (Piggott & Co.) 
(P. Pitman) 849, (Premier Electric 
Lamp Co.) 863, (Pulsometer Engineering 
Co.) 498, (Sanders, Rehders d: Co.) 984, 
e aA Foundry Co.) 383. ( Ernest Scott 
and Mountain) 448, (Shand, Mason d: Co.) 
498, (Simplez Steel Conduit Co.) 76, (Societe 
d’ Applications Industrie/les) 808, (Stirling 
Boiler Co.) 808, (Sunbeam Lamp Co.) 498. 
Sun Fan Co.) 720, (Titan Co.) 800. (Union 
lectric Co.) 730. (Vandam, Marsh «: Со. 
1048, (Т. and T. Vicars) 771, (Wal 
Bros ) 780, (Western Electric Co.) 1010, 
Westminster Rngineering Co.) 120, (Wil- 
rd's Storage Battery Co.) 730 
Catalogues and Price-Lists Wanted, 691, 780 
Cavehill snd Whitewell Tramways, 41 (see 
айо PARLIAMENTARY INTELLIGRNCE and 


o mpeni Index) 
Cefn Mawr, 726 
Census Returns for Kent, 886 


Central Stations, Descriptions of (see GENE- 
RATING STATIONS) 
Chsrd, 489 


Charing Cross and Strand Electricity Supply 


Corporation. 85, 699, 816 (eee also Com- 

panies Index) 

Charlton Kings, 1044 

Chartered Institute of Patent Agents, 620 

Chatham and District Tramways, (Descrip- 
tion) 427 ; 964 

Chatham Dockyard, 647 

Cheltenham, 116, 646, 805, 1006, 1044 (see also 
TELEPHONY) 

Chelmsford Electric Lighting Co., 995 

Chemical Science Congress. 542 

Cheshire, Electricity supply in, 78, 965, 1006 

Cheshunt (Berts.), 116 

Chester, 710 

Chicago, 778 (see also TELEPHONY) 

Chichester, 398 

Chile, 604, 806 (ses also TELRGRAPHY) 

China, 74, 279, 542 (see also TBLEGRAPHY) 

Chislehurst, 567 

Christchurch (N.Z.), 200 

Christiania University, 814 

Church Lighting, 1006 

City and Guilds of London Institute: 
(Report) 279; 818, 606, 928, 964, 1005 


City of London Electric Lightivg Со. 
ariff and the Profitable Sale of Elec. 
tricity (Clark), 185 

City of London &chools, 860 

Civilisation, The March of, 893 


Clacton, 490, 581, 726, 1044 
CLARK, E. V.: The Profitable Sale of Elec- 


Teni and the City of London Electric 
Lighting Co. 8 Tariff, 185 
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Cleckheaton (Yorks.), 158, 859, 581, 767, 1006 

Cleethorpes, 1006 (see also PARLIAMENTARY 
INTELLIGENCE) 

ger dene en о 
'othworkers' Scho ‚ 1005 

Clydebank, 924 

Coal Cutting and Drilling, Mechanical 
Appliances for (Wainford], 757 (see also 
page 752) 

Coal Exports, British, $59 

Coal Mining, British and American Methods 


of, 292 

Coal Strike, The Effect of the American, upon 
British Electricity Works, 974 

Colchester, 158 815, 444. 490, 647, 1006 

COLLINS, A. FREDERICK: The Fessenden 
Wire ess Tele graph Patents, 914 

Colne, 859 

Colouial Ra'lway Construction, Зоте Fac- 
tors in (Rugg), 186 

гоо Вау, h Е" те 
mmerce, A New Faculty оѓ in the - 
ham University, 550 кина 

Commercial Trusts, Proposed Russian Con- 
ference on, 579 

Compulsory Arbitration, 805 

Concerts, (Electrical Trades Union) 961 

Condensing Water, Pumping Plant for (Hop- 
kinsou], 786 

Conduit Rods, The ‘‘ Villard” Automatic 
Wheeled, 535 

Consulting Engineers in Canada, 594 

Continuous-Current Electricity Works, The 
Maius Department of a [Moore]. 44 

Continuous- urrent Systems, High Tension 
{Barnard}, 440; (Discussion) 51%, 580 

Contracts, Model, the Institution of Elec- 
TA y and, 13, 63, 191 (see also 
page 

Conversazioni : (Institution of Civil Engi- 
neers) 251 ; (Institution of Electrical Engi- 
neers) 409 ; (Royal Society) 128 

COOPER, W. K., and SWINBURNE, J.: Prob- 
lems of Electric Railways, (Discussion) 48 
(eee also pages 19, 65, 148) 

Copper Production in 1901, The World's, 235 

Corea, 604 

Coronation, (Ceremony) 657; (Festivities) 
279; (Honours) 407; ({Uumenations) 3, 73, 
120, 162, 200, 318, 308, 409, 431, 455, 091, 
697, 700; (Postal and Telegraphic Ar- 
rangements) 240, 444; (Postponement) 369 

Corsica, 158 

Costa Кіса, 158 

Cotton Mills. An Electrically-Driven, 171 

County of London and Brush Provincial 
Electric Lighting Co., 54, 96, 116 (see also 
LEGAL INTELLIGENCE and Companies 
Index) 

Coventry, 279, 318, 567, 805, 924 

Cranes, Electiic, 621 (see also Hoists) 

Cresswell, 33 

Crewe, 279, 462, 687, 805, 965 

Cricket, 361, 570 

CROCKER, C. E.: Kalgoorlie Electric Power 
and Lighting Corporation's Plant, 621, 787 

Cromer, 767, 844 

ME & Co., 662, 974 (see also Companies. 

ndex 

Croydon, 200, 859 687, 805 (see also PARLIA- 
MENTARY INTELLIGENCE) 

Crystal Palace School of Practical Engineer- 
ing, 620, 637 

Cuba, 211, 965 

Cults (Aberdeen), 647 

Current lat FY A New Italian, 542 

Customs T Changes, 78, 818, 369 


DALES, J. H.: Hand Adjustment of the Go- 
vernors of Steam Plants in Electric Light 
Stations, 953 

Dalkeith, 1045 

Dalton, 687 

DANIELSON, E., and MURALT, C. L. DE: 
Folsphase Motors for Electric Traction 
58 

Darlington, 116, 681. 567, 604, 687, 726, 1006 

Dartford, 158, 859, 726, 965, 1006 

Dartmouth, 33, 279, 490, 1006 

Darwen, 116, 047 

DAVIDSON, J. MACKENZIE: X-Rays and 
Localisation, 48 


DAvIES, Р. W.: The Heating of Toothed 
Core Armatures, 884 : 

Dawlish, 81S 

DAWSON, PHILIP: Electric Tra 3 

DAT, A. A.: The Correct Type of ine for 


Design, 908 006 also page 912) 
Denton, 490, 581 
Deptford (London), 687 
Derb Proposed Electric Tramways in, 


1006 

Devonport, (Arbitration) 456; (Opening of 
Works) 43 ; 200, 444, 965, 1006, 1045 

DEWAR, Prof. JAMES: Presidential Address 
to the British Association, 837, 865 (see 
aleo page 813) 

Dewsbury, 444, 727, 805 

"Dialite" Cable Insulation, Mr. Wording- 
ham's Report on, 581 

Diamant Line Insulation, 889 


Dick, Kerr & Co. and The English Electric 


Míg. Co., 619, 646 (see also Companies 
Index) 
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Dingwall, 567, 886, 1045 

Dinners, (British Electric Traction Co.) 581 ; 

2851 College) 84; (National Telephone 

0.)1 

Dist tating Circuits, Secondary, The Earth- 
ing of, 508 

DIVERS, Prof. EDWARD : Presidential Address 
to Section Bof the British Association, 853 

Docks, The Electrical Equipment of. 562 

Doncaster, 241 ; (Tramways) 211, 818, 444, 
647, 727, 1006 

Dorchester, 845 

Dorking, 1015 

Dover, 78, 805 

Dover Electricity Supply Co., 58 

Douglas (I. O. M.). 805 

Drawing, Tracing and Photo Entry Bock, 


1016 

Drill. The Schuckert Electric-Compressed 
Air, 780 

риш, Electric, in South African Mines, 


3. 

Drills. Competition of Electrical, at Dusael- 
dorf Exhibition. 780, 996 

Drilts, Portable Electric, 493 

Dublin, 687, 1006 

Dudley, 116, 241, 815. 1045 

Dumfries, 11^, 647, 924, 1045 

Dundalk. 1006 

Dundee, 200, 279. 318, 393, 567, 647, 727, 965, 
1045 (see aleo TELEPHONY) 

Dungannon, 767 

Dunkirk Lighthouse, 736 

Durban (Natal), 821, 650, 806, 966, 1045 

Durham 


Durham College of Science, 503 


DYNAMOS— 
Alternator Design.Some Notes on [Denham], 
908 (see also page 912) 
Alternator Fields, The Normal Saturation 
of [Beattie], 479 
Alternators, Compensated [Boucherot!, 831 
Apparatus. Electrical, Some Novelties in 
eld], 946 
Calcutta Works, New Machines for, 662, 1006 
Carbon Brush Holders, 535 
Compensated Alternator,, 881, 896 
Crompton & Co.'s Works, 602 
Doubie-Current Generators and their Apoll. 
cation (tuthven Murray). 421; (Dis- 
cussion) 474 (see also pages 478, 481, 527) 
Dynamo Design, On the Specific Utilisation 
of Materials in | Thompson ], 879 
Electric 


Gas Engines, Large, for Driving 
Generators 4 Bel'amy), 16 

ene British Contínuous-Current, 83, 

Generators, The Ratiog of (Rasch), 640 

Polyphase Machinery, Some New British, 822 

Saturation of Alternator Fields, The Normal 
(Beattie]. 479 

Synchronising, An Optical Method of, €20 


Thury's 95.000.volt Continuous - Current 
Dynamo, 410 


E 

Ealing, 118, 398,445 

Earthipg. Notes re [Proctor]. 591 ; (Discus. 
sion) 593, 88 ! (sec also page 634) 

Fast Barnet, 845 | 

Eastbourne, 279, 647, 845, 1006 ; (Description 
of New Works) 787 (see also PARLIAMEN- 
TARY INTELLIGENCE) 

wast Cowes, 445 

East Ham, €04, 805, 1006 

Rast London Technical College, 811 

East Stonehouse, 856 

East Suffolk, 158. 

Ebbw Vale, 398, 767 

Eccles, 531, 604, 647, 966 

Edinburgh, 116, 241, 886, 924. 995, 1006 (see 
also RAILWAYS (ELECTRIC) and TELE- 


G ) 

Edinburgh Mureum of Science and Art, The 
Electric Light in the, 507 

Edmonton, 845. 924 

Education, Technical, 129, 790, 805, 974 

Electric Construction Co,, (Description of 
Works) 83, 88, &85 

Electrical Engineers (R.E.) Volunteers (see 
Volunteer-) | 

Electrical Industry, The Application of 
Science to the, 525 

Electrical Réunion in London, The, 486 

Electrical Standardleing. Testing and Train- 
ing Institutiou, 204, 616 

Electricity, Duration of a Generation of, 


975 

Electricity and Gas Undertakings, Combined 
(Meunier], 1017, 1044 

Electricity v. Gas, Comparative Cost of. $ 

Electricity, The Profitable Sale of, апа the 
City of London Electric Lighting Co.'s 
Tariff (Clark), 185 

Electricity Supply in the United Kingdom 
Saring 1900, Board of Trado Report on, 


ELECTRICITY WORKS AC- 
COUNTS - (Fullanalyses are denoted 
by thicker type. See also Reports 
in Companies Index.) 

Aberdeen Corporation, (Lighting) 766, 804; 
(Tramways) 566, 646 

Accrington Corporation, 72, 554 

Ayr Corporation. 814 

Barking Urban District Council, 948 

Barnsley Corporation. 32, 382 

Belfast Corporation, 639 


Electricity Works Accounts—con- 
tinued 


Bexhi!l Corporation. 818 

Birkenhead Corporation, 686 

Birmingham Corporation, 109 

Birmiogham Tramways Co., 824 

Blackpool Corp raton, 116, 813 

Brighton Corporation, 489, 836 ; (Tramways) 


Bristol Corporation, 688 
Bromley (Kent) Electric Light and Power 
Co., 143 
mpton and Kensington Electricity 
Supply Co., 264 
Burton-on-Trent Corporation, 279, 464 
Bury Corporation, 818. 462 
Buxton Corporation, 240 
Cambridge Electric supply Co., 309 
Canterbury Corporation, 78 
Cardiff Corporation, 318 
Centre] London Railway Co., 679 
Chelmsford Electric Lighting Co., 995 
Chester Corporation. 710 
City of London Electric Lighting Co., 10 
Colchester Corporation, 168 
County of London and Brush Provincial 
Electric Lighting Co., 96 
Crewe Corporation, 279, 462 
Darwen Corporation, 647 
Devonport Corporation, 444 
Dover Electricity supply Co., 58 
Dudley Corporation, 115 
Dundee Corporation, 279, 898; (Tramways) 
Urban District Council, 393 1647 
Kast Ham, 1006 
Folkestone Electricity Supply Co., 58 
Glasgow Corporation, 886 
Grimsby Corporation, 568 
Guernse Electricity Supply Co., 917 
Hanley Corporation, 898 
Hastings Corporation, 117, 158, 514 
Hereford Corpora'ion, 319 
Hove Blectric Lighting Co., 514 
Huddersfield Corporation, 186 
Hull Corporation, 911, 434 
Idle of Wight Electric Light and Power Oo., 


915 

Kingston-upon-Thames Corporation, 241,342 

Lancaster Corp^ration, 554 

Leeda Corporation, (Lighting) 200, 382; 
(Tramways) 241 

Lincoln Corporation, 280 

Liverpool Corporation (Lighting) 445; (Tram: 
ways) 224, 445 

8 District Electric Lighting Co., 


Liverpool Overhead Railway Co., 672 
London Electric Supply Corporation, 788 
Luton Corporation, 242 

суюд Blectric Light and Power Со., 


Lynn Corporation, $19 

Manchester Corporation, (Lighting) 649, 750; 
(Tramways) 606 

Metropolitan Electric Supply Co., 10 

Middlesbroagh Corporation, 117 

Morley Corporation, 159, 554 

Motherwell Corporation, 280 

N тро (Mon.) Corporation, 201 

N osa aaa Electric Light and Power Co., 

Norwich Electricity Co., 873 

Nottiogham Corporation ¥66 

Notting Hill Etectric Lighting Co., 264 

Oldham Corporation, 750 

Oxford Electric Co., 

Plymouth Corporation, 118 

St. Pancras Borough Council, 788 

Scarborough Electric Supply Co., 875 

Sheffield Corporation, (Lighting) 820 ; (Tram- 
ways) 491 

Southampton Corporation, 533, 594 

Souta London Electric Supply Curporation, 


143 
Southport Corforation, 821 
South Shields Corporation, 202, 424 
Stepney (London) Borough Council, 446, 948 
Sunderland Corporation, 594 
Tunbridge Wells Corporation, 821, 538, 710 
Walsall Corporation, 186 
West Bromwich Corporation, 447 
West Ham Corporation, 583 
Wigan Corporation, $02 
Wimbledon District Council, 1039 
Winchester Electric Light and Power Co., 


342 

Wycombe Borough Electric Light and Power 
Co., 1032 

Yarmouth Corporation, 491 

York Corporation, 606 


ELECTRO-CHEMISTRY AND 
ELECTRO-METALLU&GY— 
Alexander the Great and the Nebular 
Theory, 814 
Alternatiog Current Electrolysis, Mr. Trot- 
ter's Experiments on, 453 
American Electr»-Chemical Society, 3, 698 
Anodes of Platinum and Graphite for Elec- 
trolytic Cells, 381 
Calcium Carbide Formation, The Theory of, 


410 

Calcium Carbide Manufacture in Italy, 
Notes on [Plo], 744 

Canadian Electro-Chemical Co.'s Works, 4 

Carbon, The Fusion of, 329 

Conductors, Electrulytic, 959 

Copper Plating, Dessolle'e Process of, 985 

Жашо, The Electro-Chemical Production 
ol, 

Electro-Chemical Industry, 984 


Electro-Chemistry and Xleotro- 
Metallurgy—continued. 
Electrolytic Celle, Platinum and Graphite 
Anodes for, 381 
Electrolytic Conduction without Electrodes 
(Hering], 62 (see also page 41) 
Electrolytic Metal Refineries, The Financ'al 
паа ana Design of ( Philip), 597, 679, 716, 
, 
Ferro-Manganese, The Electro-Metallurgical 
Production of, in France, 372 
Friedberger and Müller on the Blectrolytic 
Production of Persulphates, 250 
Furnace, the Electric, Temperature and 
Effictency of [Gin], 837 (see also page $70) 
ee A Modified Form of the Moissan, 


Furnace, A New Crucible, 527 

Furnace Resistance. An Improved Form of 
Laboratory, ^19 (see also page 212) 

Gas Leakage, 1017 

Gas Mains. Prevention of Electrolysis of, in 
the United States, 503, 620 

Ges and Water Mains, The Electrolysis of 
(Swiaburne], 292, 642, 681 

German Electro-Chemical Society, 291 

Gross’ Experiments on the Electrolysis of 
Silicon, 776 

Hoepfner Electro-Metallurgical Processes, 


409 

Ircn Ore Smelting, The Use of the Electri 
Faraace in, 775 

Iron Pipes, The Electrolysis of. 976 

Litharge, The Manufacture of from Electro- 
lytic Lead Sponge [3alom), 855 

Miiller and Friedberger оп the Electrolytic 
Production of Persulphates, 250 

Nickel Extraction bv Electrolysis, 370 

Nitrogen Compounds, The Production of 


. Artificial, at Niagara, 291 


Persulphates, The Electrolytic Production 
of, 950 

Rhodin Process, 42, 129 

Silicon, The Electrolysis of, 776 

Tin The Electrolytic Recovery of, from 
Scrap and Cuttings, 855 

Water, The Electrolysis of, 976 


Electro-Harmonic Society, 210, 926, 1047 

Electrolysis, Alternating Current, 454 

Electrolysis of Gas and Water Mains, 292, 
620, 642, 681, 976 

Electromagoets. Large, Tho Distribution of 
Magnetic Flux in, 229, 308 

Electromagnetic Theory [Heaviside] 267 

Electrometer, The Capillary ( Bureh], 235 

Electron Theory, Tne, 249 

Element, An Alleged New Radio-Active, 457 

Rnvineering Magazine, 158 

Engine Foundations, The Building of, 871 

Engines for Large Generating 4 ations, The 
Correct Type of [Dav] 558; ( Di ion) 583, 
880 (see also vage а 

English Electric Mfg. Co., 83, 98, 619, 6:6, 882 

Eatropy, The Conservation of [Erskine], 223 

Kpsom, 860, 604, 815 


-BRSKINE, J. A.: The Coaservation of En- 


tropy, 223 

“Esprit de Corps," 370 (see also pages 438, 
A56, 502, 626, 542, 553, 250, 581, 699,614, 034, 
726, 766, 802) _ 

Rther Waves of any Length, 195 

Eton, 845 

Exeter, 445, 531, 568, 617, $05, 845, 985, 1015 
(see also PARLIAMBNTARY INTELLIGRNCE) 

Exeter Hall, 904 | 

Exhibitions, (Athens) 535, £88, (Automobile 
Club) 9, 34. (Berlin Automobile) 771, 
(Brighton) 158, 490. 1005, (Cape Town) 535, 
R86 (Cork) 13, (Crystal Palac« International 
Engineering)1048 (Crustal Palace Lighting, 
Heating and Smoke Abatement) 965, 
(Dusseldorf) 200, 730. 9*6. (Earl's Court 
% Five’)619, (Grünsby) 1015, (Hamburg) 5 5, 
856. (Tron mongery) 691 (Johannesburg) 727, 
(Laundry) 78. 116 (London school Boaru) 108, 
241, (Royal Cornwall Polytechnic Society) 
536, 770, (St. Louis, U.S.A.) 415, 778, 814, 
(Tramways and Light Railways) see 
Special Heading, (Wannsee Motor Boat) 
200, (Wolverhampton, see Special Heading) 

Exmouth, 415 

Exports of Electrical Apparatus and Mate- 
rial, 87, 76. 19%, 142, 204, 245, $81, 324, 
363, 401, 445, 493, 535, 571, 609, €51, 691, 
130, 771, 808, 819, 890, 927, 968, 1010, 1048 


F 


Factory ani Workshops Act of 1901, The 
Electrical Industry and the, 43, 84, 141. 170 

Factories, Electrically Equi oed, (Great 
Northern Railway Со.) 658 , (Horsley & Co.) 
318; (Pease and Parkers) 162; (W. Whit- 
well 4: Co) ББ 724 | 

Fahrenheit Thermometer Scale, Origin of, 3 

Failsworth, 315, 490, 1045 

Falkirk, 604, 1007 

Falmouth, 598, 531 

Fans, Electric, 362 

Farnham, Hailstorm at, 170 

Faversham, 241, 924 | 

FEDDEN, S. E.: Steam Turbines. 622; (Discus- 
ston) 588. 880 (see also page 516) 

Felixstowe, 845 

Ferraris Award, The, 458 

Ferro-Concrete Construction, The Henne- 

- bique System of (Galbraith), 976 

Fery's Method of Measurement of Tempera- 
ture in Terms of Radiation, 127 (see also 
CONTEMPORARY ELECTRICAL SCIENCE) 


FIBLD, M. B. : Some Novelties in Electrical 
Apparatus, 946 

Finchley, 898, 563, 767 

Finland, 924 

Fire Protection, The Society of Arta and, 409 

Fires (Charing Cross and Strand Co.) 85, 
(General Electric Co.) $90, 292, 316, 887, 86?. 
606, 1017, (Goddard, Massey and Warner) 
445, (1slington Electricit ен, 786, 788, 
777, (Liverpool Overhead Railway) 16%. 241, 
(London County Council Tramway Works) 
651. (Mezborough Electricity Works) 40^, 
(National Telephone Co.'s Glasgow Er- 
change) 200, 912, (National Telephone Co.'s 
London Wall nge) 459, 542, 584, 
(Nordrach Sanatorium for Consumption) 
x86, (Royal Institution) 408, (United States) 
698 (see also under Accldenta) 

Flanges and Flanged Pipe Fittings, The 
Standardisation of [Atkinson], 799, 955 

Fleet Illumination at Spithead, 697, 700 

FLEMING, Dr. J. A.: The Electronic Theory 
of El-ctricity, 24) 

Fluxograph. Prof. Blondel's, 172 

“ Flying,” 585. 1010 

Folkestone Electricity Supply Co., 58 (see 
also Companies Iodex) 

Football, 887 

Foot's Oray, 647, 805 

Fore River Ship and Engine Co.'s Yards, 
Rlectrical Equipment of, 171 

“ Fothergill " Prize for Fire Protection, 409 

Foundations, Steam Engine, the Building 
of, 871 

FOURNIER D'ALBR, E. E.: Contemporary 
Electrical Science, 5, 45, 87, 147, 178; 
(Errata) 210; 218, 262, 802, 882. 879, 418, 
439, 504, 551, 582, 622, 660, 714,788, 788, 
817, 872, 897, 951, 977, 1031 (see aleo Separate 
Index) 

France, 158, 606, 996 

Frankfort, 568 

French Patent Law, A Curiosity of, 408 

Frimley, 767 

Frintoa-on-Sea, 279 

Frome, 117, 818, 581 

Fuel, Oil and Power Plants [Reed], 21% 

Fuels, Bituminous, The Smokeless Combus- 
tion of [Booth]. 996 

Furnace, Electric, A Modified Form of the 
Moissan, 46 

Fuse-Box Patents, 7 

Fuse-Holder, A Magazine, 814 

Fuse, The New Ferranti, 938 

Fuse, The Partridge “ Sparklet High-Pres 
sare, 485, 746, 777 


Gainsborough, 727, 1045 

GALBRAITH, A. DE R.: TheHennebique Nys- 
tem of Ferro-Concrete Construction, 976 

GARLAND, C. H.: Delay and Output, 553 

Garston, 767. 924 (see also PARLIAMENTARY 
INTELLIGENCE) 

Gas and Electricity Undertakings, Com- 
bined [Meuni rl, 1017, 1014 

Gas v. Electricity, Comparative Cost of, 2 

Gas Engines for Driving Electric Generators 
[Bellamy], 16 

Gas Engines. Large, Recent Progress in 
{Humphrey}, 979, 1019 

Sas Institute, Annual General Meeting of 

á the, 210 1075 
ав Lead age, 

Gas, Water, The Manufacture of, by Electric 
Heating, 993 

Gases, Raretie?, Investigations of the Elec- 
tric Discharge in [Wien], 523, 560 (see also 


page 13 
General Electric Co., 290, 292, 815, 606, 729, 
1017 (see also PARLIAMENTARY INTSLLI- 
GENCE and Companies luder) . 
Generating Plant and Waterworks, A Com- 
bined, 409 
Generating Sets, Portable, in H.M. Dock- 
yards, 704 


GENERATING STATIONS, Des- 
проп of- 

Alnwick Electricity Works (Northern Coun- 
ties Electricity Supoly Co.). 777 

Bordighera and Ventimiglia Electric Tram- 
way, 92 

Camps Bay, 
dit Corp: tion Tramways. 293 

Car orporation : 

Cbatham Sad District Light Railways Co.,427 

Eastbourne Corporation, 787 

Kalgoorlie Electric Power and Lighting 
Corporat on, 55 gm 

Kendal Corporation, 

Мемо Corporation (Stuart Street 
Station), 252 

Midiand Electric Corporation for a 
Distribution, 936, 946 (see aleo page 

Newcastle and District Electric Lighting 
Co.'s Power Stations, 824 

Newcastle-upon-Tyne Electric Supply Co. 
(Neptune Bank), 701; (Erratum) 788 

New York Edison Company's aterside 
Station, 741.813, 819, 899 

Shoreditch porous? Council (Haggerston 
Station), 329, 

в Urban Electric Supply Co.), 1022 

Sunderland Corporation, 779 

Tyneside Electric Tramways, 988 

Wolverhampton Corporation, 215 


erating Stations, Exemption of, from 
me Washing, under Factories Act, 170 
German East Africa, Mica Mining in, 1007 


Cupe Town and Sea Point 
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German Electrical Association, 251, 410 

Ger nan New Guinea, 490 

Gerwany, (Berlin Tramway Statistics) 787 ; 
(tlectrical Finance in) 246; (Electrical 
Anventions in) 594: (Electric Street Rail- 
ways Protection Device Competition) 580 ; 
(Exports and imports) 8, 202: (Industrial 
Depression) 698, 727; 
Regulations) 831; (Trade Review during 
1901) 531, 568; (see also under RAILWAYS 
(ELECTRIC) TELEPHONYand TELEGRAPHY) 

Gibraltar, 727 

Gilbert, Dr. William, Statue to, 218 

Gillingham, 83, 647, 924 

GIN, M.: The Temperature and Ffficiency 
of the Electric Furnace, 887 (see aiso 
page 370) 

GIORGI, G.: Rational Units of Electromag- 
netism, 223 

Glasgow, 117, 688, 974; (Lighting) 318, 687, 
767, 850, 924: (Tramways) 279, 318, 360, 
445, 606, 727, 767. 805. 816, 886, 1007, 1016, 
1034; (Wiring Rules)?11 (see also LEGAL 
INTELLIGENCE, TELEPHONY, RAILWAYS 
(ELECTRIC) & PARLIAMENTARY INTELLI- 
GENCE) 

Glasgow University, 923 

3lasgow and West cf Scotland Technical 
College, 489, 620 

Glossop, 532, 924 

Gloncester, 965, 1016 

Golborne (Lanes.), 200. 845 

Gold Dredging, Electrical, 370. 

GOLDSCHMIDT, KUDOLF: A Null Method of 
Magnetic Measurements. 69 

Вороне, A Three Circle |Herbert-8mith] 


. Goods Traffic on Electric Tramways, 552, 604 

Gorton, 767 

Governors, 8team Plant, Hand Adjustment 
of [Dales]. 953 

Grain Elevators, Electrically Driven, 370 

Grantham, 49 | (see also 1 BLEPHONY) 

Gravesend, 860, 445, 604, 647 

Great Britain and Japan, The Industrial 
Position of, 778 

Great Eastern Railway Mechanics’ Institute, 


964 

Great Northern Railway Co.’s Workshops, 
Electrical Equipment of, 658 

Greece, 129 

Greenock, 647, 727 (see alsc PARLIAMENTARY 
INTELLIGENCE) 

Green wich, 1007 

Grimsby, 158, 568, 965, 1048 

Grimsby and Cleethorpes Tramways, 1018 

Grove, the late Mr. C. E., Memorial to, 560 

Guatemala, 647 

Guernsey Electricity Supply Co., 917 

Guest, Keen and Nettlefolds, 646 

Guildford, 200 

Guildford Electricity Supply Co., 2c 0 

Guiseley. 767 

Guo, Prof. BirkeJand’s Electromagnetic, 169 

Gutta Percha and India Rubber in German 
New Guinea, 318, 490 


H 

Hackney, 924 

Halifax, 279, 8€0, 532, 604, 805, 886, 924, 965, 
1045 (see also PARLIAMENTARY INTELLI- 
GENCE) 

HALLIBURTON, Dr. W. D.: Presidential Ad- 
dress to the Physiological Section of the 
British Ansociation, 894 

Hamilton (N.B.). 319, 727 

Hammersmith (London), 241 

Hampetead (London), 73 

Hampton, 886 

Hampton Wick, 845 

Handsworth (Staffs. ), 1045 

Hanley, 360, 898, 1( 45 

Harrogate, 157, 845, 1045 

Hartlepool, 688, 845, 965 (see also TELBPHONY) 

Hartmann and Braun Instrumenta, 968 

Hastings, 117, 158, 200, 514, 647, 767 (see also 

.LEGAL INTELLIGENCE, TELEPHONY and 
PARLIAMENTARY INTELLIGENCE) 
Hastings Tramways Oo., 200 
+ Hawick, 805, 845, 1007 
. Headlight, An Electric Locomotive, 85, 896 
- HEALEY, 8.: Electrical Utilisation of Blast 
Furnace Gases, 86 

Hest Engine, A Small, in which Rotating 
Water Evolved Steam without Ebulhtion 
(Boys) 223 

Heat Evol ved or Absorbed when a Liquid is 
brought into Contact with a Finely Divided 
Solid (Parks), 483 


Heat, Simple Apparatus for Measuring the 

Mechanical Equivalent of (Callendar], 484 
HEAVISIDE, O.: Electromagnetic Theory, 267 
Hebburn, 532 


Hebden Bridge, 647, 688 

Heckmondwicke, 568, 767 

Helensburgh (N. B.), 490 

Helouan (Egypt), 241 

Hennebique system of Ferro-Concrete Con- 
struction (Galuraith], 976 

HERBERT-SMITH, C. F.: Three Circle Gonio- 
meter, 488 

Hereford, 319 

HERING, CARL: Electrolytic Conduction 
without Electrodes, 62 (see also page 41) 

Heriot Watt College, Edinburgh, 726 

Hertford, 604 

Heston and Isleworth, 159, 568 

High-Tension Cuntinuous-Current Systems 
(Barnard), 440 ; (Discussion) 512, 880 

High-tension Transmission, Pressure Rise 
in (Woodhouse], 785 


(Lead Poisoning: 
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Hoists, Electric, 870 (sec also Cranes) 
Holiday Resorts, 279 
Holyhead, 805 


Honduras, 1007 
Honley, 647, 1007, 1045 
Hoop, J. W. J.: Electric Traction in its 


Relation to Existing Railways, 1037 

HoPKINSON, C.: Pumping Plant for Con- 
densing Water, 756 

Hornsey, 767 

Horsham, 647, 727, 1045 

HuSPITALIER, Prof. E.: A New Teletachy- 
meter, 381 

Houses of Parliament, The Heating and 
Ventilation of, 162 

Hove, 688, 727 

Hove Electric Lighting Co., 514 

Hove-Worthing Tramways, 604 

'"How to become ап Electrical Engineer,” 


605 

Hoylake and West Kirby, 727 

Hucknall Huthwaite. 767, 1045 

Hoddersfield, 159, 156, 200, 360, 399, 568, 767, 
845, 1007, 1015 ; (Accident) 446. 532, 647 (see 
also TELEPHONY and PAKLIAMENTARY 
INTELLIGENCE) 

Huddersfield, New Electrical Engineering 
Works in, 261 

Hull, 241, 424, 569 (sec also TELEPHONY) 

HUMPHREY, H. A.: Recent Progress in 
Large Gas Engines, 979, 1018 

Hunter, W. D.: Newcastle and District 
Electric Lighting Co's. Power station, 524 

Hyde, 159 

Hyde, Stalybridge, Mossley and Dukinfleld 
Joint Electricity Board, 200 

Hythe, 200, 856 


Ibero-American Benevolent Society, 279 

Ilford, 200, 319, 604 

Ihuminat ions, Electric, 490 (sec also under 
Coronation and Lamps) 

Imports of Ele:trical Goods, 162, 824, 493, 
691, 767, 849, 1010 

Incandescent Gas Lamps v. Arc Lamps for 
Art Gallery Lighting, 580 


INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION 
(see also Index of Papers read before 
boci«ties)— 


Berevolent Fund, 402 

Business Meeting, 401 

Diary, 497, 437, 454, 401 

New Council, 162 

Opening, 407, 454 

Presidential Address, 420 (see also 2 407) 
Programme of 1902 Congress, 44, 170, 337 
Report of Council, 476 (see also page 455) 


Incubator, An Electric, 814 

India, Electric Traction in, 33 

India, Power Transmission in, 538 
India-Rubber in German New Gaines, 318, 


490 
Inafa-Rubber, Export Duty on, 608 
Indiana, A 82,000-volt Transmission Line in, 


370 

Induetion Circuit, with a Harmonically Vary- 
ing Retistance, Оп an (Mizuno), 222 

Inductive Coile, a Mechanical Break tor 
{Dawson Turner], 65 

Industrial Freedom League. 4 

Industrial Progress, The Effect of, 893 

Infirmary Lighting (see Workhouse and 
Infirmary Lighting) 

Institution of Civil Engineers, (Conversa- 
stone) 251; (James Forrest Lectu'e) 52: 
(New Council) 43; (Premiums) 48, 1017; (see 
also Index of Papers read before Societies) 


INSTITUTION OF ELECTRICAL 


ENGINEERS (sce also Index of 
Papers read before Societies) — 


Annual Report, 169, 182 

Benevolent Fund, 69, 291 

Birmingham Local Section, (Neo Council) 171 

Building Fund, 129, 226. 289 

Committees (Electrical Legislation) 46, 60, 
108, 184, 209, 95". 291, 329, 348, 870, 384; 
(Model Contracts) 1, 18, 63, 191 

Converaazione, 85, 4(9 (see also pages 436, 482) 

Dublin Local Ssction, (New Council) 2, 211, 
950 ; 542 

Factory and Workshops Act, Conference on, 
43, 84, 141, 

Glasgow Local Section, (New Council) 170 

10согрогагеа Municipal Electrical Associa- 

on, 85 

Journal, The, 120, 448, 771 

Manchester Local Section, 291, 1018 

New Council, 4, 41 

New Honorary Member, 171 

Students’ Secaon, (Annual Report) 211 

Tramways snd Light Railways association, 
85 


India, Scientific Research in, 973 

Institution of Junior Engineers, 457, 582 (e 
also Index of Papers read before Societies) 

Insurance, Munricipal, 159 

International Association of Municipal Elec- 
tricians, 3 

International Tramways and Light Railways 
Congress, 43, 353, 423, 464 (see also Index of 
Papers read before Societies and TRAM- 
WAYS AND LIGHT RAILWAYS EXHIBITION) 

Inverness, 369, 490 


Iron and Steel Industries, The Application 
of Electric Power in [Selby-Bigge) 957, 1026 


(see also page 1030) 
Iron and Steel Institute, (Annual Meeting) 
171, 658; (Award of C ie Research 


Scholarship) 129 (see also Index of Papers 
read before ae 

Tron and Steel Mills, Electricity in, 171 

Iron and Steel Works, The Use of Electricity 
in [Kylberg}, 1088 

Tron, the Electrical Treatment of, 658 

Irvine, 648, 1007 

ше of Wight Electric Light and Power Co., 

5 

Islington (London), 360, 445, 1007; (Fire) 736, 
788, 777, 845 (see also LEGAL INTELLIGENCE) 

Italy, 200, 445 


J 


James Forrest" Lecture, The Tenth, 52 

Japan, 532, 727, 778, 924 

Java, 604 

Johannesburg, 568, 651, 727, 800, 066 

Journal, The, 120, 443, 771 

Journal of Gas Lighting upon Electric Trac- 
tion, 250, 290, 399 

Journal of Gas Lighting upon the Compara- 
tive Cost of Electricity and Gas, 2 


Kalgoorlie Electric Power aud Lighting 
Corporation’s Plant (Crocker), 621, 787 

Kalgoorlie (W. A.), 200 

Keighley, 727, 767, 845 

кш, Lord, American Tribute to, 4, 84, 

Kendal, 648 ; (Description of Works) 777 

Kensington (London), 490 

Kent, Electrical Workers in, 886 

Kettering, 1007 

Kiew (Russia), 279 

Kilburn (London), 490 

Kildare, 1007 

Kilmarnock, 582, 845 

KINGSBURY, J. K: The Future of the Tele- 
phone in the United Kingdom, 907 (see also 


page 893) 

Kinetic Theory, The, and Luminosity (Butler- 
Burke] 910 

King’s College, 84. 620 

King's Norton, 727, 767 

Kingston-upon-Thames, 241, 819, 842, 445, 
648, 965, 1007 

Kingswinford, 568 

KINSEY, A. T. Railway Blocks and Tele- 
graphs - Recent Practice, 181, 231; (Dis. 
cussion) 283 

Kirkcaldy, 360 

Kirkintilloch, 159, 532 

Kroonstad (Orange River Colony), 490 

KYLBERG, F.: ‘Ihe Use of Electricity in Iron 
and Steel Works, 1038 


L 


Ladysmith, 821, 806, 966 
Lahmeyer Electrical Co., 204 


LAMPS'(AROC)— 

Art Gallery Lighting by Arc Lamps, 580 

Bremer Arc Lamp, 830, 840 . 

B. T. H. Enclosed Arc Lamp, 709 

Crompton 88 type, 608 

ропа 1 1 

inburg useum of 8cience and T 
mee of, Ne rue 
ectrodes, A New Type of Com te, 621 

Flame Arc Lamp, 120 ne 

German Army, Electric Lamps in the, 210 

Gilbert Arc Lamps, 770, 808* 

Illuminations, (Coronation) 8, 78, 120, 162 
200, 518, 808, 409; 431, 455, 691, 697, 700 
(Empire Bali) 490 (French Naval) 201 : 
(Peace) 251 

Jandus Arc Lamps, 241, 270, 863 

‘t Knewe" Arc Lamp, 50 

Litigation, (Jandus v. Davy) ?79 

Locomotive Headlights, Electric, 85, 895 

Rey's Experiments, 582 


LAMPS (INCANDESCENT)— 


Desk-Lamp Holders, 493 

Double-tilament Lamp, An American, 814 

Edinburgh Museum of Science and art, ‘The 
Lightiog of, 507 

Festooning Device, 823 

German Army, Electric Lamps in the, 210 

Hewitt Mercury Vapour Lamp [Reckling- 
hausen], 393 

Illuminations, (Coronation) 8, 78, 120, 162, 
200, 818, 368, 409, 431, 455, 691, 697, 700; 
(Empire Ball) 490; (French Naval) 2.1; 
(Peace) 251 

8 mp, The, 358, 363, 507, 603, 659, 


Osmium Lamp, The, 957 

Photometer, Messrs. Everett, Edgcumbe & 
Со.'в New Glow Lamp, 954 

Photometer, the German Electrical Associa- 
Чор, 324 

Pocket Lamp, 1048 

Police Lamps, 446 

* Premier " Incandescent Lamp, The Manu- 
facture of the, 567 

Translucent Tubes, Lighting by, 622 


„„ Building, The Lighting of the, | 
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Lamps, Miners’ Enclosed Safety, The Elec- 
trical Ignition of [Brown], 890 

Lancashire Light Railways, 299, 457 

Lancaster, 73, 554, 568 (see also TELEPHONY) 

Lanchester, 805 

Launceston, 604, 1045 

Launceston (Tasmania) 1015 

Launches, Electric, 162, 567 

Lead Poisoning, Precautions Against, 649 

Lead Poisoning Regulations in Germany, 881 

Leatherhead, 200, 856 

Leeds District, Electric Traction in, 158 

Leeds-Guiseley Tramway. 1007 

Leeds, (Lighting) 200, 882; (Tramways) 117, 
241, 899, 505, 806. 845, 924, 965, 1007 ; 604 
(see also LEGAL INTELLIGENCE & PARLIA- 
MENTARY INTELLIGENCE) 

Leek, 117, 727, 846, 886 


LEGAL INTELLIGENCE— 


All Trespass, 397 

Ambler & Sons v. Bradford Corporation, 
(Appeal) 444 

Attorney-General and Bray v. Hastings Cor- 
poration, 115 

Attorney-General ana Poole and District 
Electric Traction Co. v. Rournemouth Cor- 
poration, 358, (Appeal) 523, 645 

Berrenberg Electric Lamp Syndicate v. 
Lowdon, 896 

Bright's Light and Power Oo., v. Wingfield, 
766 


4 + 

British and Foreign Light Railway Syndi- 
cate v. Electric Tramways Construction 
and Maintenance Co., 71 

British Pioneer Electric Light and Power 
Co. of India v. Bigham, 529 

Brace v. W. A. 8. Benson & Co., 488 

Chard & Co. v. Manzel, 317 

City and South London Railway Co. and 8t. 
Mary Woolnoth Church (Compensation 
Arbitration) 157 

De Dion, Bouton & Co. v. Brown Bros., 157, 


230 

Hadley and Stourbridge Electric Traction 

O., 529 

Eastern and South African Telegraph Co. v. 
Capetown Tramways Co., (Appeal Judg- 
ment) 29 

Eckersley v. Cox-Walkers, 397 

Electric Tramways Construction and Main- 
tenance Co. v. Rutherford, 603 

Electricity Supply Agreements, 71, 922, 1004, 
1043 


Electrolytic Plating Apparatus Co. v. Morri- 
son, 686 

Enright v. Ormskirk Urban District Council, 
358 

Extension of Tramway Companies Powers, 
529 


ie = топор United Tramways Co., 
8 

Flooding Electricity Mains, 685 

Free Wiring Agreements, 685 

Glasgow Corporation, (Excessive Tramcar 
Speed) 71, 278 

Gregory v. Birkenhead Corporation, 608 

Heap r. Blackpool Electric Tramways 
(South), Ltd., and others, 115 

Hiram Maxim Lamp Co. v. Wardlow and 
others, 397 

Hitchins and Booth v. Ehrenfeldt, 157 

Hughes v. Leeds Corporation, 645 

Improper Fencing and Guarding, 307 

Isaacson v. New Grand Theatres, 396 

Isle of Thanet Electric Tramway and Light- 
ing Co., (Excessive Speed) 198, 289. 566; 
(Improper Fencing and Guarding) 897 

ш! п Borough Council v. Gas t and 
Coke Co., 81 

Leamington and Warwick Electrical Co., 529- 

Leeds, Tramway Overcrowding at, 645, 766, 
8 


43 
Legal Causes, List of Forthcoming, (Trinity 
Sittings) 239 
London aud Provincial Electric Construction 


Co., 858 

London Electric Supply Corporation v. 
Greenberg and Lake, 685 

Manchester Carriage and Tramways Оо. a 
Manchester Corporation, 529, 603 

Manchester Corporation v. Giichrist & Oo., 
922, 1048 

Marsh v. Charing Cross and City Electric 
Co., 157 

Metropolitan Electric Supply Co. and St. 
Marylebone Borough Council (Arbitration) 
154, 311, 280, 830, 802, 841, 831, 919. 960, 1001, 
1041 

National Company for the Distribution of 
Electricity by Secondary Generators v. 
Gibbs and another (Appeal), 666 

National Electric Wiring Co. v. Canterbury 
Corporation, 70 

Natioual Electric Wiring Co. v, Davis, 685 

National Telephone Co. v. Lang, 1t04 

Norwich Telephoue Co. v. Humphrey, 858 

Postmaster-General о. Westminster City 
Council, 645 | 

Rattee v. Norwich Electric Tramways Co., 
(Appeal) 70 | 

Reason Manufacturing Со. v. Ernest F. 


Moy, 30 
Re Birmingbam and Midland Tramways 


Co., 645 
Re Briti-h Power, Traction and Lighting Co., 


766, 884 ; 
Re Electric Lamp Regenerating Co., 603, 645 
Ke Electric Lighting Boards (British Mfg. 

Co.), 726 
Re Peden and Provincial Electric Con- 

struction Co., 897 
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Legal Intelligenoe — continued. 
Re Mazarron Electric Light Co., 844, 885 
Re Meyra Electric Co., 239 
St. James’ and Pall Mall Electric Lighting 
Co. v. Postmaster-General, 685 
Satchwell v. Dunlap, 817 
ley Tramways Arbitration. 968 
Société Anon. d'Electricité et d'Automobiles 
Mors v. Friswell & Co., 857 
South London Electric Supply Corporation 
South ^ Lond Electri 
u ndon Electric Supply Corporation 
v. Gouldaton, 1004 e 
Stepney Borough Council and County of 
London and Brush Provincial Electric 
Tehring Co., (Compensation Arbitration) 


то, Tunnicliff & Co. v. Merciers Patents, 
= Teddington District Council v. London 


United Tramways (1901), 1004 
Telephone ments, 1004 
Trade-Union Law: (Read у. Friendly Society 


of Operative Stonemasons and others) 198, 
645; (Taf Vale Railway Co. у. Amalgamated 
Society of пароду Servants) 488 ; (Thomas 
v. Amalgamated Society of Carpenters and 
Joiners) 71 А 
Tm pra Speeds, Excessive, 71, 196, 239, 278, 
э 
ану луы ома 
ram way Com es an nsl- 
: bilities, 529 J 8 m 
Tramway Regulations, 488 
Tramway Speed Indicators. 599, 566 
Trolley Rope Accidents, 529 
Tynemouth District Electric Tramway Co., 
(Excessive Speed) 1% 
Universal Microphone Co. v. Nye and another, 


886, 922 
Weiss v. 8%. Helens Cable Co. (Appeal) 157 
ш а ae ра Telegraph Co. v. 
a Submarine Telegra Co., (Appeal 
to the House of Lords) 597. ( 
Whiston v. Potteries Electric Traction Co., 


529 
Workmen's Compensation: (Pickeri v. 
Wilkes, Son and Mapplebeck), 198 ; (Т 
7 занаи о со) E us Wright v. 
ooper rane) Appe ; J у. 
Whittaker) Appeal, 11 у 
Legislation, Electric Traction, 184 
Legislation, Electrical, The Institution of 
Electrical Engineers and, 40, 60, 108, 184, 
209, 950, 991, 329, 848, 370, 334 
Legislation, Our Faulty Electrica), 60 
Leicester, 965 
Leigh, 159, 490, 1007 
Leith, 924, 1007 
Leopoldville (ongo Free State), 846 
Letter-Stamping Machine, An Electrically 
Driven, 897 


es, 
Leyton, 924, 1045 
Lifts, Electric (see Hoists) | 
t, À Remarkable Case of the Uneven 
tribution of, in a Diffraction Grating 
484 


ehr Bath [Wood], 
E Baths and Light Cure Apparatus, 128, 
Lighthouse Illumination, 786 
Lightning, Damage by, 699, 778 
Lightning Fatalities, 854 
htning Flash, A Remarkable, 480, 481 
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Cranleigh and District, 1045 
Cromarty and Dingwall, 159 
Crystal Palace Light Ealiwa 

ace t ways, 280, 899, 

Deanhead (Yorks.), 33 von 
Derwent Valley, 688 
Doncaster, 688 
Dover-St. Margarets, 88 
Flamborough-Bridlington, 840 
Glamorgan County Council, 242 
Gloucester, 78, 241, 648 
Gloucestershire County Council, 242, 648 
Gower, 73 
Grimsby-Saltfleetby, 78, 200 
Halesowen, 169, 445, 568, 846 
Holmfield-Southowram, 490 | 
Leicester-Newton Linford, &c., 949 
Leighton Buzzard and District, 280 
Light Railway Applications, 274, 846 
Live 1-Southport, 159 
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ndon Un Tramways Co. 
Maidenhead, 924 y i 
Maidstone, 73, 280, 319, 768 
Middlesex County Council, 73, 242, 727 
North Shields, Tynemouth and District, 727 


North Somerset, 280 . 
Orpington. Cudham and Tatsfield, 399 
Padstow-Mawgan (Cornwall), 242, 280 
Poole and District, 117, 1007 
Preston-Lytham, 241 

Ramsbottom- Rawtenstall, 242 
Southend, 212, 568, 604, 688 

South Norfolk, 805 

Spen Valley and Morley, 582, 805 
Strood, &c. (Gloucester), 242, 648 
Surrey-Sussex, 768 

Swansea and District, 899 
Torquay-Paignton, 78 

Vale of Rheidol, 688 

Wakefield and District, 159, 805 
Walthamstow and District, 924 
Welshpool-Llanfair, 604 

West Manchester Light Railway, 280 
Worthing, 532 


Light Waves, The Electrical Resonance of 
Metal Particles for [Wood], 484 
Limerick, 648 
Lincoln 280, 1007 - 
Liquid Fuel for Steamships [Orde], 778 
Liquidations and Winding-up Petitions. 
Autocar Supplies) 997; (Auto - Electric 
‘eed Water Purifier Co.)76; (British Blec- 
trie Meter Co.) 16, 848 ; (British Power, 
Traction and Lighting Co.) 848; (Bute Blec- 
trical Mfg. Co.) 671 Ооу Electric Works) 
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tion Syndicate) 288 ; (Davy Electrical Con- 
struction Co.) 691, 780; (Direct Telephone 
Exchange Syndicate) 691; (Dobson and 
Curtis Bros.) 608; ( Electric Fog Signal) 120 ; 
(Electric Lamp Regenerating Co.) 585, 808, 
927; (Electric Lamp Supply Co.), 244 ; 
(Electric Lighting Boards) 780; ( Electrical 
ideni d and Lighting Syndicate) 76; 
(Electrical Transmission Co.) 328, 803; 


691 ; 
(G. J. d) 288, 608 ; (London and Pro- 
vineal Electric Construction Co.) 288. 897 ; 
(Mangano Electric Process) 808; (Hiram 
Maxim Lamp Co.) b85, 571; (Me litan 
District Blectric Traction Co.) 808 ; (Meyra 
Electric Co.) 908, 989, 302, 448; (Moon, 
Loughlin d Co.) 162, 288; (Newhaven and 
Seaford Electric Lighting Co.) 848; (Pile 
Block Battery Co.) 889; (Reno Electric 
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Lig 8 601; (Sensitised 
Paper Mfg. Co.) 808; (Southern Electrical 
Installation and cd Co.) 780; 
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Liverpool. (Lighting) 445, 582, 568, 846; 
(Tramways) 38, 224, 445, 582, 688, 846, 886, 
805, 924, 965, 1045; 280 (see also PARLIA- 
MENTARY INTELLIGENCE) 

Llanberis, 490 | 

Llandudno, 445, 727 

Llanelly, 846, 965. 

Llangollen, 38 

Loans, The Local Government Board and the 
Cardiff Corporation, 992 

Loans, The Repayment of, 456, 484 (see also 
PARLIAMERTARY INTELLIGENCE) 


‘Locomotive, The First Steam, 408 


Lodge, Sir Oliver, 457 

Lodz (Russia), 925 

London Chamber of Arbitration, 199 

London Chamber of Commerce, (Report af 
Electrical Trades Section) 86 

London, City of (see City of London) 

London County Council, (Breaking up of 
Streets) 360 ; (Electric Supply) 41, 88, 1007; 
(Electric Testing Plant) 490 ; (1908-8 Esti- 
mates) 117 ; (Fire Brigade) 159, 568, 605; 
(Lamp Contracts) 128 ; (Loans) 33, 117, 158, 
319, 360, 399, 568, 604, 1007, 1045 ; (London 
Gas Supply)446; (North ке an Tram- 
ways Co.) 159; (Technical Education) 129, 
790 ; (Telephonic Communication) 568, 605 ; 
ное Lighting Rules) 281; (Tramways, 

bways, dc.) $, 8, 83, 34, 73, 117, 159, 319, 

360, $69, 399, 445, 446, 582, 588, (01, 624, 

847, 895, 965, 1007, 1045 ; (Tube Railways) 33, 

84, 445; (Works Manager) 445 (see also 
PARLIAMENTARY INTELLIGENCE) 

oe and North-Western Railway Co., 


Londonderry, 360, 569, 1046 

London Electric Supply Corporation, 85, 
116, 788 (see also Companies Index) 

London Electrical Contractors’ Association, 
569, 648, 965 

London United Tramways, 860, 369, 658. 686, 
767, 887, 1017 (see also PARLIAMENTARY Ix- 
TELLIGENCE, LEGAL INTELLIGENCE and 
Companies Index) 

London University, 180 

Long Eaton, 805 

Lorain Steel Co., 218 


Longton, 532, 605, 048 

Lourenço Marques, 200, 319, 966 

Louth, 688, 1007 

Lowestoft, 158, 201, 899, 1046 

Lowry, T. M., and ARMSTRONG, Prof. Н. E... 
Persulphuric Acids, 482 

Luton, 242, eRe 

Luminosity and the Kinetic Theory | Butler- 
Burke), 910 

Lupus, X-Ray Cure of, 370 . 

Lye and Wollescote, 1046 

Lymington Electric Light and Power Co., 995 

Lynn, 819, 688 

Lyndhurst, 1046 

Lyons, 1046 

Lytham, 360, 490 


Macclesfield, 925, 965 
Macclesfield-Stockport Electric Tramway, 
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MACDONALD, Sir J. H. A.: The Autocar, 4 
Machine Methods, Modern [Orcutt], 668, 
723, 745 
NMoMaHon, P. V.: Underground Tube 
Railways, 464 
Madras, 360 
Magnetic Traction, 129 


MAGNETISM— 


A Wonderful Law.“ 503 

Ballistic Measurement of Hysteresis (Searle), 
100, 219 (see also page $90) 

Becquerel Rays aud Radio-Activity (Thom- 
son], 870 (see also page 973 and CONTEM- 
PURARY ELECTRICAL SCIENCE) 

Blondel’s Fluxograph, 172 

Electromagnetic Impulses over Long Dis- 
tances, The Effect of Daylight upon the 
Propagation ог | Marconi ‚ 591 

Electromagnetic Theory [Heaviside], 267 

Electromagnetism, Rational Units of [Giorgi] 


228 
Ewing’s Hysteresis Tester, The Standards in, 
684 


Magnetic Detector of Electric Waves for 
ireless Telegraphy [Marconi], 520 

Magnetisation of Steel at the Temperature 
of Liquid Air, 566 

Magnetism of a Moving Oharge, Prof. Wood's 
Researches on the, 457 | 

Null Method of Magnetic Measurements 
[Goldschmidt), 69 

Permanent Magnets, Com tion for the 
Weakening of, 228 (see pages 316, 437) 

Standards in Ewing's Hysteresis Tester, 684 

Wood's Researches on the Magnetism of a 
Moving Charge, 457 
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Maidstone, 319, 569, 925 

Mains Department of a Continuous - Current 
Electricity Works, The [Moore], 44 

Malaga, 446, 1046 

Malta, 727, 1107 

Manchester, (Lighting) 34, 84, 589, 569, 649, 
688, 750, 965; (Opening of Stuart Street 
Station) 200, (Description) 252; (Tram- 
ways) 84, 159, 579, 605, 768, 846 (see also 
TELEPHONY, LEGAL INTSLLIGESCRE & PAR- 
LIAMENTARY INTELLIGENCE) 

Manchester Municipal Technical Schools, 
1015, 1085 

Manchester Suburban Tramways, 159 

Manchester Tramways and Carriage Co., 159 
(see also LEGAL INTELLIGENCE) 

1 The Melting Point of, 212, 519 
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Manor Haigh Moor Collieries, Electric 

Pumping Plant at, 770 

Mansfield, 117 (ses also TRLEPHONY) 
“ Marconi, William," 180 
MAROONI, W.: 

A Magnetic Detector of Electric Waves, 
which can be кр as a Receiver for 
Space Tel phy, 5 

The Effect of Daylight upon the Propaga- 
tion of Electromagnetic Impulses over 
Long Distances, 521 

The Progress of Electric Space Telegraphy, 
346, 388 (see also page 562) | 
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Marienbad (Austria), 201 

Market Drayton, 78, 582, 605 

Marriages, 202, 281, 321. 769, 807, 887, 967 

MARSH, A. L.: Deterioration of storage 
Battery Plates, 990 

Marylebone (London), 48 ; (Arbitration) 154 
911, 280, 880, 802, 841, 847, 881, 919, 960, 1001, 

1 


104 
Massachusetts Institute of Technology, 815 
MAXIM, H. P.: Electric Automobiles, 44 
Maxim Electrica] Engineering Co., 728 
Melbourne, 532, 688, 768 
Mendomeley, 399 
Mendoza (Argentina), 242 
Mentone, 159 
Menzies (Western Australia), 925 
Merchant Venturers Technical College, 766, 


923 
Metallurgy and Engineering Roberta - 
Austen], 52 


Metals in Contact with Electrolyte, Оп 


Electromagnetic Wave Accompanying 

Mechanical Disturbance in [Bose], 762, 705 
Metals, The Electrical Location of, 789, 984 
MBUNIER,8.: Combined Gas and Electricity 

Undertakings, 1017, 1044 ‘ 


METERS— : 

Ap tus, Electrical, Some Novelties in 
[Field], 946 

Current Duration Counter, 162 

Ferranti Continuous-Current Meters. 234 
Hookham Meter, 210 

Mordey-Fricker Meter, 181 

Patent Amendment [Wright], 8 
Westinghouse Integrating Wattmeter, 074 


Me Tydvil, 242, 688 

Metric System, The, 512 

Metropolitan Electric Supply Co., 10, 43 
699, 816; (Arbitration) 154, 211, 380, 802, 841, 
847, 881, 919, 960, 1001, 1041 

Mexborough, 490, 1007 

Mexico, 569 

MEYER, H. 8.: Some Notes on Induction 
Motors, 307 (see also pages 847,894, 481, 526) 

Mica, 805, 1007 

Micrometer, A Simple Electric (Shaw), 194 
n also page 275) 

Middlesbrough, 117, 819 | 

Middlesex County Council Tramways, 360 
(see also PARLIAMENTARY INTBLLIGENCE) 

Middleton, 117, 1008 

MIDDLETON, В. E.: Tube Railways and 
Street Traffic in London, 761 

Midland Electric Corporation for Power 
eo (Description of Works) 933, 
937, 

Milis, Textile, The Lighting and Driving of, 
by Electricity [Osborne], 274 

Mines, Mechanical Appliances іп [Wainford] 
757 (see also page 752) 

Mining, Electricity in, 43, 86, 158, 172, 241, 
992, 818, 541, 621, 659, 687, 739, 757, 770, 806, 
854, 984, 1045 

Mining Institute, The, 854 

Mirfield, 846 

Mitcham, 1046 

MIZUNO, T.: On an Inductive Circuit with a 
Harmonically Varying Circuit, 222 

Mold, 6&8 

Monmouth, 805 

Mont Pelée, The Eruption of, 130, 776, 974 

Montreal, 250, 647 

Motherwell, 280, 446 

MOORE, G. F.: The Mains Department of a 
Continuous-Current Electricity Works, 44 

Morley, 169, 554 

Moscow, 707 
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Alternating v. Continuous-Current Motors 
for Lifts [dever], 173 

American Motor Car Testa, 659 

Asynchronous Alternating Motor, A New 
Type of, 684 

“ Autojinrikshas,’ 240 Я 

Autombile Club, (Exhibition) 9, 34; (Trials 
of Electric Vehicles) 44, 581, 697 

Baltimore and Ohio Railroad Co.'s Motors, 


786 

Berlin Automobile Exhibition, 771 

British Electromobile Co.’s Cars, 859 

* Brunswick" Asynchronous Alternating- 
Current Motor. 684 

Edison’s New Motor Car Battery, 291, 409, 
503, 581, 778 

Electrically-Propelled Motor Cars, 859 

E.P.3. Moting Cells, 323 


Hamb Motor Car Show, 886 
Highfleld and Beeton Patent Speed Indi- 


cator, The, 708 
Induction Motors, Some Notes on [Meyer], 
307 (see algo pages 347, 894, 481, 526) 
Langdon-Davies Motors, 889 
Mail Vans, 120, 170, 204, 1048 | 
Macdonald's Lecture at the Royal Institu- 
on on C pri 4 
m's r,4 | 
ud Monarch" Automatic Devices for Stopping 
Steam and Electric Motors, 705 
Naples, 605 
Oiling of Roads, The, 974 
Omuibusce’ ‘Trolley, 51, 158 
nibuses, Trolley 
Petro-Electric Automobiles, French Tests of, 
372 
Police v. Motor Cars in Sussex, 698 
Polyphase Motors for Electric Traction 
[Maralt and Danielson], 581 | 
Rating of Motors [Rasch], 640 
Shipyard, Alteroating and Direct-Current 
Motors io a, 275 
Soclety of Motor Manufacturers and Traders, 
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Speed Indicator, Highfleld and Beeton 
Eder T Regulation of, 608, 894 

S е , 698, 

S.orage Battery in El sctric Automobili im 
[Palmer], 351 

Synchronous Alternating-Current Motors , 
The Hunting of, 896 

Teletachymeter. Prof. Hospitalier's, 881 


Volunteer Corpse, An Automobile, 928 


War Office, (Competition) 808, 849; (Report 
on Tenders) 925 


Munich, 201 

Municipal Electrical Association (ses Incor- 
porated Municipal Electrical Association) 

Municipal Insurance, 159 . 

Municipal Issues (see Companies Index) 

Municipal Trading, 35, 159, 344, 853, 800 
(seo also PARLIAMENTARY INTELLIGENCE) 

MURALT, С. L. DE, and DANIELSON, E.: Poly- 
phase Motors for Electric Traction, 581 
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Mutford and Lothingland, 506 


м 
Nagasaki (Japan), 925 
N {сезм 728 | 
Naples, 605 


Natal, 650, 767. 060 
National Boiler and General Insurance Co., 84 
National Electric Light Association, 170 
National Electrica] Contractors' Association. 
85, 457, 1008 
National Electrical Manufacturers’ Associa- 
tion and the London County Council, 128 
National Physica! Laboratory, 42, 933 
Neva, the Ríver, Tramway on the Ice on, 35 
Newb , 159 
Newcastle (Natal), 821, 966 
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Co., 824 (see also Companies Index) 
Newcastle-under-Lyne, 1046 
Newcaatle-upon-Tyne, 688, 815, 886, 1008 (see 
also PARLIAMENTARY INTELLIGENCE) 
Newcastle-upon-Tyne Electric Supply Co. 
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Newspaper Science, 457 
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Nicolaieff (Russia), 966 

Nitrogen, Atmospheric, the Fixation of, 684 

Novi, The Electrical Treatment of, 212 
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North-Eastern Railway Co., 541, 562, 567, 658 
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Northfleet, 899, 569, 728, 846 
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also PARLIAMENTARY JNTELLIGENCE and 
Companies Index) 
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Norwich Electricity Co., 878 (see also Com- 
panies Index) 

Notices, Electric Lighting, 581 
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Valparaiso, 282 

Victoria (Argentina), 769 

Viadicaucus. S. Russia, 399 

Wakefield, 822, 400 

Wallasey, 322 

Walsall, 35, 282, 822, 361, 362, 535, 571 

War Office, 85, 75, 119, 161, 208, 248, 282, 


889 

Warrington, 75, 119. 248, 282, 322, 570, 607, 
691, 729, 807, 1048 

Watford School Board, 888 

Wellington (Salop', 282, 822, 861 

West Ham, 85, 75, 119, 161, 203, 248, 282, 821. 
361, 400, 447, 534. 571, 689, 729, 769, 848, 
888, 888, 926, 967, 1010 

West Hartlepool, 36 

West London School District, 807 847, 888 

West Riding of Yorks., 769 

Wheldon Iron and Coal Co., 848 

Wigan, 447, 491, 492, 926. 967, 1002 

Willans and Robinson's Works, 769 

Willesden, 203 

Willington Quay and Howton Industrial, 
Society, 861, 400, 447 

Windsor Electrical Installation, 608 

М ove hampton; 203, 570, 607, 650, 807, 889 


Woolwich (London), 75, 119, 362 
Worcester, 492 

Worksop. 243, 232, 32? 

Worthing, 118, 161, 348, 447. 807 
Wrexham, 400, 729, 769, 807, 967 


Companies, Joint-Stock (New Electrical, &c.), Registered. 


Anglo-Belgian Construction Syndicate, 206 

Art Fittings, 325 

Atmospheric Electrical Puritication, 970 

Autocar Construction, 1012 

Barnaby, 653 

Bath Electric Tramways, 537 

Beveridge, 497 

Beyer, Peacock, 79 

Bohm Syndicate, 206 

Bolton (Thomas) & Sons, 285 

Bray, 1012 

Bray, Markhain and Reiss, 970 

British Corporation, 285 

British Eastern Electric Power, 537 

British Promethens, 929 

British Railway Traffic and Electric, 497 

British Submarine Boat, 79 

British United Tramways, 537 . 

Burge, Warren and Riugley, 537 

Burmah Tramways Construction, 615 

Burns' Patent Tramcar Lifeguard Syndicate, 
920 B 

Calvert's Motor, 731 

Chris. Lucas, 1039 

Christian and Phipps, 285 

City and Surrey Electric Railway, 245 

Clubbe and Southey, 325 

Concordia Electric Wire, 615 

Cooper Patent Anchor Rail Joint, 79 


Cruickshank, R., 245 

Dublin aud Slane Tramway, 658 

Dunlop Marine Course Signal Syndicate, 245 

East Anglian Engineering, 615 

East India Tramways, 615 

Electric Garage and Storage, 165 

Electric Mercantile Agency, 1049 

Electric Works, 245 

Electrical Automatic Loom Syndicate, 653 

Electrical Instruments Syndicate, 452 

Electro Voelker Syndicate, 79 

English and General Tramways, 404 

English Power, 452 

Erimus Automatic Safety Guard, 206 

Farman Automobile, 653 

Farrall Incandescent Electric Light Syn- 
dicate, 404 

Flather, 731 

Fodens, 245 

Foote and Milne, 325 

George Russell, 79 

General Engineering (Coventry), 497 

General Motor Car, 79 

Iddou Bros., 772 

Imperial Electric Lamp and Battery Syn- 
dicate, 576 

Isaac Frost & Sons, 810 

James Proctor, 401. 

Jessop, 654 


ey 


John Jones & Sons, St. George's Ironworks, 
772 


é 

Joseph Baker & Sons, 497 

Julian & Sons, 615 

Kilmalcolm Electric Lighting, 404 

London Electrical Syndicate, 79 

London Electro-Mobile Syndicate, 576 

London Motor Omnibus 8) ndicate, 929 

McGregor Bros., 970 

Medway Steel, 79 

Metropotitan Amalgamated Railway Carriage 
and Wagon, 79 

Minehead Electric Supply, 576 

Moseley (David) & Sons, 615 

Moss Wire Mills, 970 

Motor Manufacturing, 404 

New British Arc Lainp, 165 

New Century (Foreign) Arc Light, 404 

New Gutta Percha, 654, 731 

Newton-Pearce Motor Car, 654 

Northampton Street Tramways, 810 

North British Electrical, 654 

Nottinghamshire Electric Tramways, 1012 

Prel, C. E. and H. M., 825 

Peking and North China Electrical Corpora- 
tion, 825 

Peterborough Electric Traction, 694 

Peter Pilkington, 694 

Private Telephone, 245 


Provincíal Electric Construction, 79 

Rangoon Electric Construction Syndicate, 

Receiver Syndicate, 79 [1049 

Rosario Electric, 79 

Rotary Meter Syndicate, 79 

Simpson Bros. (of Hapton), 1049 

Society of Motor Manufacturers and Traders, 
616 | 


South African Works Syndicate, 206 

South American Light and Power, 616 

South Yorkshire Promoters, 616 

Southern Counties Monorail Syndicate, 616 

zd dd Water and Lightiug, 576 

Skelding, 929 

Slough and Datchet Electric Supply, 782 

Stewart, D., 1049 

Stothert and Pitt, 497 

Thackrah & Son, 732 

Thames Boating Trades Association, 1049 

Thornton and Atkinson, 404 

Thunderbolt Patent Governor, 980 

Dor International Tramway and Light- 
ng, 542 

United Waggon, 930 

Vandam, Marsh,810 . 

Western Electric Railways Development, 810 

Wireless Control Syndicate, 694 

Woodhouse and Mitchell, 970 

Worcester Electric Traction, 772 


Companies (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c. 


Accumulatoren und Elektricitátswerke Ac- 
tieugesellschaft vormals W. A. Boese & 
Co. —Mtg. 772 

Accumulatoren werke Oberspree Aktien- 
gesellschaft —772 

Accumulator Syndicate —Stat. 326 

African Direct Telegraph—37, 124, 866 

Allen, Everitt & Sons—Mtg. 256 

Allgemeine Electric —054 

Aluminium Industrie Aktiengesellschaft — 
Div. 772 

American Wireless Telephone and Tele- 
graph—890 

Anglo-American Telegraph—Rpt. 575, Mtg. 
622, Div. 970 

Anglo- Argentine Tramways—Rpt. 1012 

Anglo-Portuguese Telephone—Mtg. 326 

Angus Electric Light aud Power—Rpt. 365, 
Mtg. 403 

Armstrong-Ohrling Wireless Telephone—654 

Baker Street and Waterloo Railway— 
Mtg. 37, 093, Rpt. 654 

Barcelona Tramways—Rpt. 206, Mtg. 246; 
538, 615, 653 

Bath Electric Tramways—588 

Belliss and Morcom—Rpt, 286 

Blackheath and Greenwich District Electric 
Light—Mtg. 78 

Blackpool Electric Tramways (South)— 010, 
693 

Blackpool and Fleetwood Tramroad—Rpt. 
610, Mtg. 772 

Blackpool and Garstang Light Railway—326 

e and Poole Electricity Supply 

26, 576 

Brighton and Rottingdean Seashore Electric 
Tramroad Rpt. 538, Mtg. 575 

Brisbane Electric Tramways Investment— 
Rpt. 80, Mtg. 105 


Bristol Tramways and Carriage—Div. 654 

British Columbia Electric Ra dais lly, 850 

British Continental Electricity—Rpt. 403 

British Electric Traction —Rpt. 326, Mtg. 868 ; 
538, 654 . 

British Electric Transformer Manufacturing 
—Rpt. 575, Mtg. 651, Stat. 930 

British Insulated Wire—Mtg. 37 ; 80, 246, 452, 
850, 890, Div. 732 

British Power, Traction and Lighting —772, 


810 
British Westinghouse— 326 
Bromley (Kent) Electric Light and Power— 
Stat. 165 ; 286 
Brompton and Kensington Electricity 
Supply—Div. 497 
Browett-Lindley—166 
Brunner, Mond—Mtg. 246 
s А дз and Belgrano Tramways— 
Buluwayo Waterworks—Mtg. 286, 578 
Calcutta Electric Supply—Mtg. 128 ; 497, 576 
Calcutta Tramways— 365, Div, 930 
Callender's Cable and Construction —Div. 206, 
Rpt. 365 ; Mtg. 496; 366, 616 
Campagnia Norwega-Mexicana—772 ` 
Campania Fabril de Carbones Electricas—772 
Cape Electric Tramways— Div. 404 
Castner-Kellner Alkali—Rpt. 124, Mtg. 206 
Cavehill and Whitewell Tramways—810 
Central London Railway Div. 576, Rpt. 614, 


zt 652 

Chadburn's (Ship) Telegraph—Rpt. 320, Mtg. 
365, Stat. 980 

Charing Cross and Strand Electricity Supply 
— Stat. 165, Div. 654 ; 246, 732 

Charing Cross, Euston and Hampstead Rail- 
way — 866 

Chelsea Electricity Supply—Stat. 165 


China and Japan Telephone and Electric —88 
«ш Telephone—Rpt. 497, Mtg. 587, Stat, 


са Electric Tramway and Light—Rpt. 
1 
чон Electrical Storage—Rpt. 850, Mtg. 


9 
City and South London Railway—538: Rpt. 
574, Mtg. 610 


. Oity and Surrey Electric Railway—538, 694, 
2 


849, 101 

City of Birmingham Tramways —326 

City of London Electric Lighting—Stat. 165 ; 
326, 404, Div. 452 

Clayton and Shuttleworth—Mtg. 87 

шош Electric Tramways and Lighting— 

Column Printing Telegraph Synd.—Stat. 970 

Commercial Cable—Div. 296, 810 

Compagnie Francaise pour l'Exploitation des 
Procédés Thomson-Houston— Div. 80 

Compagnie Francaise des Tramways Elec- 
triques et Omnibus de Bordeaux—Div. 166 

Companies Struck off Register—604, 845, 994 

County of London and Brush Provincial 
Electric Lighting—326, Div. 616 

Crompton—538, Rpt. 575, Mtg. 614, Stat. 970 

Cry selco—616 

Crystal Palace—Rpt. 1050 

Crystal Palace District Electric Supply— 
Stat. 206 

Cuba Submarine Telegraph—Div. 37, 1012, 
Rpt. 78, 1050, Mtg. 212, Stat, 497 

Davis and Timmins—Div. 810 

Deutsch-Atlantische Telegraphen Gesell- 
schaft Rpt. 402, Mtg. 452 

рала. See-Telegraphen Gesellschaft— 


Mtg. 1 
Dick, Kerr—Rpt. 980 


15 ' 


RA Spanish Telegraph—Stat. 165; 286; 

iv. 930 

Direct United States Cable—Div, 588, 1012, 
Rpt. 575, Mtg. 610 

Direct West India Cable—Rpt. 890 

Dorman, Long—S10 

D.P. Battery—Div. 497, Stat. 1012 

Drake and Gorham— Mtg. 549 

Dublin and Lucan Electric Railway—Rpt. 
575 

Dublin United Tramways—Rpt. 575, Mtg. 
615 

ро eee Electric — Traction— 

87 


tg. 

Dunderland Iron Ore—166, 616 

Eastern Extension, Australasia and China 
Telegraph —Div. 38, 497, 930 ; 538, Rpt. 78, 
Mtg. 120 

Eastern Telegraph —Stat. 79, Div. 497, 980, 
Rpt. 537, Mtg. 573 

East London Railway—Mtg. 575 

Edmundson's Electricity Corporation Rpt. 
403, Div. 452, Mtg. 497, Stat. 970 

El Joan Central de Electricidad de la 
Castellana— 286 | 

Electric and General Investinent—Div. 826, 
Rpt. 366, Mtg. 451, Stat. 694 

Electrical—Div. 497 

Electrical Luminiscriptor— 7323 

Electrical Power Distribution — Mtg. 394 

Electrical Power Storage—HR pt. 452, Mtg. 495, 
Stat. 810 

Electric Construction—Rpt. 451, Mtg. 494, 
Stat. 810 

Electricitats Aktiengesellschaft vormals 
Schuckert—194, 616 

Electric Railway and Tramway Carriage 

Works—Rpt. 890 


Electrolytic Alkali—80 
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Elmore's German ma СОНО ОВР АВ 
Metal—Rpt. 79, Mtg. 1 
ЖЕН Ele tro Motallargieal—Mtg. 165, Stat. 


A Scott and Mountåin—Mtg. 969 

Evered—Stat. 694 

Exchange Telegraph—Stat. 970 

Ferranti—326, 654, 694 

Folkestone Electricity Supply—Stat. 166, 
Div. 980 

Frinton-on-Sea and District Electric Light 
and Power—452 

Furness Rail way—732 

General Electric Power (S. ae BDE 408 

General Electric Tramways— Stat. 28 

General Electric (1900) -366, Rpt. $75, Mtg. 
014 ; 890 

General Electric (U. S. A.)—166 

German East Africa, 732 

Ошон and South-Western Railway— Mtg. 


Globe Telegraph and Trust—Rpt. 575, Mtg. 
012, Stat. 930 
Great; Eastern Railway—Mtg. 615 
dM Northern and City Reilway—Rpt. 575, 
g. 652 
Great Northern Railway 654, 693 
Groet Non Northern Telegraph—Rpt. 38, Mtg. 123, 
v. 866 
Great Western Railway— Rpt. 698 
Greenwood and Batley—Rpt. 403, Mtg. 497 
Halifax and Bermudas Cable—Rpt. 590 
Hartlepool Electric Tramway. tat. 285 
Havana Electric Railway—83606 
Henley-Callender Amalgamation— 366 
Henley's ee bi Works—Rpt. 326, Mtg. 
402, Stat. 694, Div. 732, 308 
Hong Kong Electric Кре 616 
Hove Electric Lightin RE 404. Div. 810 
Imperial Tramways— Div. 
мш Еа: ышар Mig: 77, Stat. 497, 
v. 1 
Isle of Man Tramways—166 
Kalgoorlie ain Power and Lighting— 
Rpt. о pal, oa 
Kensin and Knightsbridge Electric Light- 
ing— tat. 79 
Kidderminster and District. Electric Lighting 
and Traction — Rpt. 38, Mtg. 124 
Kidderminster and Stourport Electric Tram- 
ways—Rpt. 38 
Lancashire and Yorkshire Railway—654 
Langdon-Davies Motor—Stat 930 
кешш and Warwick Electrical —M tg. S0; 


Leeds Copper Works (see English Electro- 
Metallurgical Co.) 

Lisbon Electric ain ae bg 

Liverpool Overhead Rai 1 576, Rpt. 
614, Mtg. 692 

London, 51 and South Coast Rall way 


Mtg. 6 


Liens Registered and Discharged—(Thomas 
Bolton & Son) 1060, (Consolidated Tele. 
ро Construction and М anufacturing Co.) 

0, (Gorseinon Electric Light Co.) 970, 
(биота Blectricity Su upply Co.) 1050, 
(La Capital Traction a Electric Co., 
Buenos Ayres) 1012, (Lymington Electric 
Light and Power Co. ) 1050, (Oldham Ash- 
ton and Hyde Ттатирау Co. 1012, 1050, 
(Thomas Parker) 1012, (St. Helens Cable 
Co.) 1050, (South African F g Co.) 
ds 985 abridge and District Electric Sup · 

o ) 1060 

ete Electric Supply —Rpt. 782 

London Electric Wire—Stat. 79 

London General Omnibus— 732 

Tonnon and North-Western Railway—Mtg. 


693 
n and South-Western Railway—Mtg. 


London, и QUA and Southend Raílway— 
Mtg. 6 

London United ерау (1901)— Div. 732 

Lorain Steel—320 

Mather and Platt— Rpt. 693, Mtg. 732 

Mazarron Electric Light—Stat. 79 

Mersey Railway—Rpt 732, Mtg. 810 

Merthyr Electric Traction and Lighting—285, 
Mtg. 365, Stat. 1050 

Metropolitan District Railway—404, 615, Rpt. 
658 

Metropolitan Electric Supply—Stat. 616, 
Div. 616 

Metropolitan Electric Tram ways—206 

Metropolitan Railway—Rpt. 615, Mtg. 653 

Mexico Eleotric Tramways— 286, Mtg. 326, 


Stat. 980- 
Middleton Electric сок 
Midland Railway—Mtg. 698 
Morley Electrical e 79 
Motor Manufacturing Mtg. 1 
155 "d^ . 
nie (Hyde 
Agger ) 124, 


612 

New General Traction—Rpt. 124, Mtg. 165 

Newcastle and District Electric Lighting— 
Stat. 79 

Newcastle-upon-Tyne Electric Supply— Stat 
497, Div. 694 

New St. Helens and District Tramways— 
Mtg. 969 


Ttg. 
North-Eastern Railway — Rpt. 693, Mtg. 
782 
North Metropolitan Tramways — 206, 654, Mtg. 
693 


9 
Northampton Electric Light and Power 
Stat. 79 


Northern Counties Electricity Supply —Mtg. 


246 
Northwich Electric EODD A 404 
Norwich Electricity—Stat. 404 
Notting Hill Electric Lighting—Stat. 50 
Okonite— 404 
Oriental Telephone and Electric—Rpt. 38, 


Mtg. 78 
Oswestry Electric Lighting and Power— 

Mtg. 88 
Pacitic Gommercial Cable—166 
ыч District Tramways—604 

sta онун Railway— Div, 166 
Peking and North China Electrical—366 
геа 855 A.) Electric Tramways—Rpt. 326, 
tg. 3 

Pot nool Electric Light and Power—Stat. 


80 

Primitiva Gas and Electric кыны (Вцепов 
Ayres)—Rpt. 124, Mtg. 166 

Hand ce coun Electricai Works—Rpt. 451, 

tg. 4 

Ret Div. 286, 1012, Mtg. 866 

River Plate Telephone—054 

Rothesay Tramways— Rpt. 654 

Ruston, Proctor—Rpt. 206, Mtg. 246 

St. Helens and District Tramways (26е New 
St. Helens and District Tramways) 

St. James’ and Pall Mall Electric Light—33s, 
Stat. 80, Div. 535 ; 1:50 

Scarborough Electric Supply—Stat. 80 

Schattner Eletricity Meter—Rpt. 654, Mtg. 
698, Stat. 930 

Siemens Bros.—Stat. 930 

etr Hiram Maxim Electrical and Engineer. 

ing—Mtg. 013 : 810 

Slough and Datchet Electric Supply—930 

Binithflelds Market Electric Supply Stat. 80 

Snowdon Mountain Railroad —166 

South-Eastern Railway—616 

south Lancashire Electric Traction and 
Power—452 

South London Electric Su а АРУШ 

South Metropolitan Gas— 694 

South Wales Electrical Powe Distribution — 


80, 160, 1011, Div. 404 
South West Wireless Tel ph Ship—49s 
Steam Railways and the Tubes —615 


Stock Exchan nge Notices, (Blackheath and 
Greenwich District khlectric ht) 970, 
1012, (Bournemouth and Poole lectricity 
Supply 866. 576, (Brisbane Electric Tram- 
ways nvestment) a (British. Insulated 
Wire) 860, 616, 890, (British West- 
inghouse house Electric and Manuf acturing) 50, 
124, 826, 616, (Calcutta Batre Supply) 654, 

732, 1050 050, (Calcutta Jslectric Tramways) 

782, 890, (Cailender s Cable and Construc- 

tion) 452, 616, (Cape Electric Tramways) 

166, (Cape Town Consolidated Tramways 

and Land) 498, 810, (Charing Cross and 

Strand Electricity Supply) 676, (Colombo 


— — — — 


Electric Tramways and Ating) 576, 890, 
2 1060 ү (Сопу of nd Brush 
Electric Lighting) 366, 810, 590, 
5 Telegraph) 79, (Edmunds on s Elec- 
tricity Corpn.) 124, 286, 498, 616, (Electrica? 
Power Distribution) 80, (Isle of Thanet 
Tramways and Lighting) 166, 498, 930, (Lon- 
don United Tramways) 33, 495, ( Marconi « 
Wireless Te А) 206, 246, (Milwaukee 
Blectrie Ваго way and Light) 166, 2446, 
(National Blectrie Wiring) 732, аши 
Telephone) 732, 510, (Notting Hill. Electric 
5 38, 616, (Sykes’ Interlocking 
38, Urban Electric Supply) 556, 
782 (Willans and Robinson) 688,810 
Submarine Cables Trust Rpt. 80, Mtg. 123 
Sunbeam Lamp—Btat. 930 
Suter—S8tat. 166 
Swansea Improvements and Tramways—576 
Taff Vale Railway—Mtg. 604 
E. W. Tarry—573 
Telegraph Construction and Maintenance — 
198, Mtg. 537 
Telegraph Manufacturing —80, Mtg. 164, 806, 


Telephone Compary of Egypt— Div. 38 
Thomas Parker—Div. 346, Rpt. 404, Mtg. 452, 
Stat. 930 
Thorneycroft, J. 1. —M 
Trafford Park Estates— 
туни and District 


Tyneside Tramways and Tramroads — Mtg. >lo 

United River Plate Telephone—Rpt. 403, 
Mtg. 450, Stat. 694 

Urban Electric Supply—Rpt. 38 

Warrington and District Electric Light and 
Power—Stat. 1606 

Waterloo and City Railway—Div. 576, Rpt. 
615, Mtg. 653 

Welsbach Incandescent Gas Li ht—Rpt 535 

West African Telegraph—2u5 "pt. 403, Mt... 
450, Stat. 694, 576 

West Australian Gold Fields—Mtg. 404 

West Coast of America Telegraph—Rpt. 7 
Mtg. 122, Stat. 497 

Weet India aud Panama Telegraph —só, Rpt. 
123, Mtg. 163, Stat. 497 

Western elegraph—Rpt. 123, Mtg. 168, Div. 
286, Stat. 407; 404 

Western Union Tele h—Rpt. 538 

Westminster Electric Supply Corporation— 
Div. 576 

White, Jacoby—Stat. 1012 

Willans and Robinson—286, Rpt. 929, Mtg. 
969 


шеге and District Electricity Supply 
2729 


—1 
Wirral Railway —Mtg. 772 
Woking Electrie Su apply —Mtg. 246 
Woolwich District Electric Light —Rpt. 85 
York Tramways—S50 


. 246 
t. 1050 
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Last night the Institution of Electrical Engineers departed 
somewhat from its customary routine of reading and dis- 
cussing Papers, and devoted itself to the philanthropic task 
of evolving, for the benefit of the profession, a Form of 
Model General Conditions,” for use in connection with elec- 
trical engineering contracts. The Committee which has framed 
the model clauses is desirous that, before these become irre- 
vocably crystallised members, shall have an opportunity to assist 
in moulding them into the most useful shape. Accordingly, 
they were presented for discussion at yesterday’s meeting. 
There is, however, a wider circle to which these model clauses 
must appeal than the actual members present at that meeting, 
and we hope, therefore, by giving a résumé of the draft at the 
earliest possible date— viz., in our present issue—to evoke from 
some of those who were not present at the debate an expres- 
sion of their views. 


ED 


Opinions may, indeed, be divided on the very main point of 
the draft—viz., as to whether the profession really stands in 
need of any sort of model conditions" for its guidance. 
Some may consider that a consulting electrical engineer, if he 
is to be considered worthy of the name, should be capable 
of framing his own conditions de novo, and that, by accepting 
model: conditions, he will be tying his hands in regard to 
taking account of local and special conditions. Others may 
hail with delight the action of the Institution, from a belief 
that model conditions must tend in the direction of standardi- 
sation. There is, further, the question whether the Institu- 


tion’s proposed conditions actually do promote standardisation, 


or unification, in any important degree. Relative to this aspect 
of the question, some discussion is called for as to what it is 
that electrical engineers need to standardise, and how much 
they may safely leave in a plastic and unstandardised con- 
dition, mouldable at the discretion of the engineer. Obviously, 
there must be some part of the business to be left to his 
discretion ; otherwise consulting electrical engineering ceases 
to be a profession. The question is: How much ? 
. ee js: | 

Tuus we come to a discussion of details. So profuse are 
the details in the draft that the impression is naturally created 
that & single evening's debate is altogether inadequate. Some: 
of the clauses, howéver, deal with matters of form that admit 
of little or no useful discussion. Others appeal directly to the 
prejudices and practices of various sections of the electrical 
fraternity, and should not be rigidly specified until their purport 
and effect have been freely ventilated. Contractors, for instance, 
may wish to say something about that penalty clause, entitled 
*' Damages for Delay in Completion." It is conceivable that 
some of them may wish to have it omitted in its entirety. - On 
the other hand, consulting engineers may wish for more 
explicit information as to how such a clause is to be enforced. 
No one, of course, will suspect us of here raising a question, 
of more than doctrinaire significance, at least as regards the 
past—but there is always the future to be provided for. 


THEN, again, there is that interesting little clause headed 
* Patent Rights.” Here the patentee has a locus standi, and 
he may have some pertinent remarks to make. How different 
would have been the history of electrical patent litigation 
if such a clause always had been enforced from the first; 
different, certainly, but not obviously for the better. How- 
ever, ав 16 now stands, the contractor will have to look sharply 
after his liabilities; and the patentee will be put to the 
trouble of calculating whether he can be sure of getting his 
royalties at 20s. in the pound. As to the clause providing for 
“ Inspection and Testing at Maker's Works,” inflammable as 
the subject naturally is, there is nothing in it to precipitate a 
heated discussion between engineers and contractors. Some 
such clause is palpably necessary, and the terms of the clauses - 
relating thereto are manifestly fair to both parties. The same 
remarks apply to the Tests on Completion clauses. Finally, 
as pouring oil on any possibly disturbed part of the waters, 
there is the “ Arbitration“ clause, which abundantly meets 
all requirements. 


D 
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Our esteemed contemporary the Journal of Gas Lighting 
has taken up our challenge to gas authorities in The Electrician 
for April 11th, to prove that gas at 2s. 7d. per 1,000 cubic ft., 
used with incandescent mantles, costs less than one-tenth the 
cost of electric light at 6d. per unit, for equal amounts of light. 
Examination of our contemporary’s defence reveals that its 
notion of electric light efficiency is limited to the 8 c.p, incan- 
descent lamp consuming 4 watts per candle, and with this it 
considers it fair to compare the initial performance of an 
incandescent mantle giving 50 candles. If it is thus permis- 
sible to compare large things with small ones, we take the 
liberty to put forward the arc lamp as the electrical competitor. 
This, however, our contemporary, for some reason best known 
to itself, has thought fit to discount beforehand. Perhaps our 
contemporary will be satisfied to compare lamps of equal 
candle power, and in that event we may call its attention to 
the Nernst lamp, the efficiency of which is something better 
than “4 watts per candle.” We are told that ordinary 
electricians usually exhibit a childlike faith in the superstition 
that all they have to meet is an imaginary flat-flame gas 
burner consuming gas at the rate of 6 cubic ít. per hour, 
never more nor less.” Surely, if ordinary electricians ” 
nurture such a superstition, it is a mere reflex of the 
superstition that electric lighting knows nothing better than 


* 4 watts per candle." 
— — А 


Tuose whose minds recall the uncompromising hostility of 
the London County Council to every proposal to extend the 
tramways of South London across the Thames bridges and 
along the Embankment when those tramways were owned 
by a company, must observe with amused curiosity the com- 
plete volte face of that ambitious local authority now that the 
lines have passed into its own hands. What was sauce for 
the company goose is not now sauce for the municipal 
gander ; and the loud outcry once raised against the spoliation 
of the finest boulevard in Europe" becomes hushed to 
silence when it is the protesting party who will benefit by 
the work of spoliation. 


бес — 


Wr cannot, however, agree with those speakers in the 
debate in the House of Commons on Monday, who professed 
to see in the L.C.C. scheme for an Embankment tramway, 
merely an isolated shuttle line, serving little public good and 
creating an inconvenience and a hideous nuisance in a hitherto 
beautiful thoroughfare. It is far more than this. We are 
in perfect agreement as regards the inutility and objectionable 
character of the tramway; but the fact must not be over- 
looked that to its promoters it signifies much more than an 
isolated shuttle line. Indeed, we here once again see the 
too familiar thin end of the L.C.C. wedge. Once con- 
structed, this tramway would be used as the weapon for 
fighting all opposition to the complete connecting-up of the 
Council’s northern and southern lines; its existence, indeed, 
would provide the chief part of the missing link. Tramways 
are admirable aids to locomotion in the suburban and rural 
districts of London ; but even electric tramways are not to be 
preferred to underground tubes for the busy thoroughfares 
nearer to and within the City boundaries. 


In another column will be found a digest of the Cable Com- 
mittee’s report, recognising frankly the valuable service 
rendered to the British empire and to the commerce of the 
whole world by the telegraph cables established under private 
enterprise. As is so often the case when vague charges of 
monopoly, extortionate rates, &0., are impartially examined, 
they melt into thin air, and the unreasonableness is found 
to be on the part of those who make impracticable suggestions 
without adequate knowledge or even any attempt to work out 
results by common sense and simple arithmetic. Although 
to any one competent to form an opinion the idea of Govern- 
ment purchase of international cables has always been 
impracticable, it is well to have it authoritatively knocked on 
the head. With regard to Government lines, such as the 
Pacific Cable, the report states that Unless special circum- 
stances exist, as in that case, we think that, as a rule, private 
enterprise is better qualified to undertake the management of 
cable business than the State.” This recalls a remark made 
last year by the Marquess of TwEEDDAaLE that there would be 
no more State-owned cables, especially as it is hardly open to 
doubt that the loss on the working of the Pacific line will be 
heavy even for Governments. 


Anp, after the manner in which the Committee have dealt 
with the crude proposals of Mr. Hennixer Heaton and Sir E. 
Sassoon, it is to be hoped that the columns of the daily Press 
will be spared the advocacy of impossible reductions of tariff 
and the attempt to create impracticable land-line routes in 
opposition to cables. It does not really seem brilliant policy 


Чот the inhabitants of an island, which controls the sea and 


has established the bulk of the cables of the world, to agitate 
for continental land-line routes. The Committee may be 
congratulated on an able, a much-needed, a valuable, and a 
most interesting report. In speaking of these the Committee 
say that unless we maintain our own more secure alternative 
cable routes, our most serious interests, the safety of our 
dependencies, or even our existence as a nation, may be 
imperilled. 


Cable Interruptions. Date of Interruption. 
Latakia —C н June 21, 1899 


Cayenne — PinheiroſᷣpU—PUUUPT PZ . Mar. 8, 1902 
Suakim —Jeddah .............. souse coecsscccccccsscesess April 16, 1902 
BO Ste ЖОЛТОО ЛУГУ ОТ MES April 19, 1902 


Royal Society.—At yesterday's meeting the following were 
among the Papers down for reading :—Dr. A. D. Waller, 
F. R. B., on ** Skin-Currents. Part III.—The Human Skin" ; 
and J. E. Cullum, on “ Absolute Magnetic Observations at 
the Valencia Observatory (Cahirciveen, Co. Kerry), 1899, 
1900 and 1901.“ 

Institution of Electrical Engineers.—An extra meeting of 
the Institution of Electrical Engineers will be held in the 
rooms of the Institution of Civil Engineers at 8 p.m. on 
Thursday, May Ist, when Mr. S. G. Brown's Paper on Auto- 
matic Relay Translation for Long Submarine Cables " will be 
read, and a demonstration of the working of the author's 
apparatus will be given. 

Dublin Section of the Institution of Electrical Engineers.— 
At & meeting of this section of the Institution of Electrical 
Engineers, the following were announced as the committee 
for the ensuing session:—Chairman, J. W. Towle; vice- 
chairman, Е. Gill; members, Prof. W. F. Barrett, F. R. S., 
W. Brew, W. Brown, A. T. Kinsey, H. Luttrel Elward, G. F. 
Pilditch, A. E. Porte, P. S. Sheardown, W. Tatlow, and 
Prof. W. E. Shrift. 
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Origin of the Fahrenheit Thermometer Scale.— With refer- 
ence to our note on this subject last week (see T'he Electrician, 
Vol. XLVIII., p. 1,008), Mr. Gilbert Ram calls our attention 
to a letter contributed by him to Nature on February 27th. 
In this letter, at too great length for us to quote, Mr. Ram 
discusses the Fahrenheit scale, and traverses the statements 
advanced in our note, which we quoted from Knowledge. 


Coronation Festivities.—To encourage the use of electrically- 
lighted devices during the Coronation, the Electrical Power 
Distribution Co. have decided to suspend the operation of the 
maximum-demand system during the month of June at the 
following of their stations :—Sutton, Weston, Penarth, Lewes, 
Hertford, Barnet, Durham, and Gateshead. This course will 
assure consumers that they will not register a high maximum 
demand by making an effective display of lights. 


Application for Patent Amendment.—The Reason Manu- 
facturing Co., of Brighton, have applied for leave to amend 
the specification of letters patent No. 8409, of 1896, granted 
to Arthur Wright, for “ Improvements in or connected with 
recording electric meters.” Particulars of the proposed 
amendment were set forth in the illustrated official Journal 
issued on the 16th inst. Persons may give notice of opposition 
to the amendment (on Form G) at the Patent Office, 25, 
Southampton-buildings, W.C., within one calendar month of 
the date of the Journal. 


International Association of Municipal Electricians.—The 
seventh annual convention of this association is to be held at 
Richmond, Virginia, on October 7, 8, 9, 1902. A number of 
interesting Papers bearing on important electrical subjects 
are to be read, among them being Joint Use of Conduits,” 
Telephone Service in connection with Fire and Police Signal 
Systems,” and Electrical Government in Small Cities.” 
Other Papers wil deal with ‘‘ Municipal Inspection and 
Control and Report of Committee on Rules for Electrical 
Inspection and Control.” The city of Richmond, we are 
informed by the association secretary, is making great prepara- 
tions for the entertainment of the convention, and matters 
seem to point to a successful result. 


American Electro-chemical Society.—The first meeting of 
this society was held on April 8rd to 5th at Philadelphia, and 
previous to the reading of some 20 Papers the members 
visited the works of Harrison Bros. & Co. to see the produc- 
tion of sodium and nitric acid from nitrate of soda, by electro- 
lytic means. Prof. J. W. Richards, president of the society, 
read a Paper оп “ A University Course in Electro-chemistry," 
in which he outlined the best course for a four years’ study 
for students graduating from a high school. A large number 
of other Papers were then read, dealing with such subjects as 
“ Electrodes,” the ‘‘ Electrolytic Reduction of Lead," the 
% Electrolytic Rectifier,” and the meeting was brought to a 
close with a strong recommendation for the adoption of the 
metric system. 


Electric Traction.—Mr. Philip Dawson read a Paper on 
this subject before the Gloucestershire Engineering Society on 
the 15th inst., Mr. Hamilton Kilgour, president of the society, 
being in the chair. The Paper dealt with the subject in a 
broad manner, showing the progress in England during 
recent years. The total capital invested last year was stated 
at £51,000,000, and there were 1,252 miles of tramways and 
railways in operation. Compared with New York, London 
had not the same facilities in the shape of electric traction, 
there being almost three times the power installed in the 
former city for traction and power purposes. Traction engi- 
neers were not at present prepared to equip long-distance 
lines, and unless railway companies could be certain of great 
operating economies, they were unlikely to convert their 
existing lines. 

Tests of a High-tension Switch.—At the Colgate power 
house of the Bay Counties Power Co., California, a single pole 
switch was placed across the 40,000 volt 'bus bars, thus 
receiving current from generators rated at 7,500kw. capacity. 
The switch was closed and opened 10 times in the space of 
two minutes, and upon each occasion it safely opened the 
short circuit, without damage to itself, the transformers or 


the connections. One of the two lines in parallel with the 
Colgate plant was then cut out at the station end, but left in 
parallel with a station 120 miles distant, and the switch was 
connected across this line, thus giving 240 miles of line 
between the switch and the bus bars. The switch was closed 
and then opened under these severe conditions, but it per- 
formed its work suocessfully, and there was no damage done 
to the surrounding apparatus. 


Telephone Oratory.— There seems, says the Court Journal, 
to be a growing partiality in the United States for what is 
known as telephone oratory”—that is, the delivering of 
after-dinner speeches from a distance of 200 or 800 miles 
through the telephone. When once the novelty has worn off, 
however, it must be a rather dispiriting affair, especially for 
ihe orator, whose powers must suffer when he is called upon 
merely to address a receiver instead of an audience, and when 
facial play and gesture are so much wasted energy. There is, 
however, one advantage in the telephone system of after- 
dinner speaking, and that is that each guest, being provided 
with a receiver, can listen or not as he pleases; a boring 
speaker can be allowed to deliver his opinions at one end of 
the telephone, while, at the other, the diners can leave the 
receivers on the table before them. 


German Export and Import Trade.—The Foreign Office has 
published particulars of the German trade in 1900-1901, and 
from this report we find that the amount of electrical machinery 
sent to that country from the United Kingdom during this 
time was 817 metric tons, of turbines 164 metric tons, and 
other machinery for transmitting power 886 metric tone. 
Corresponding items from the United States were 624, 4 and 
18 metric tons respectively. By far the greatest amount of 
electrical manufactures was sent from Austro-Hungary and 
Switzerland, though in both these cases the year 1901 showed 
a large decrease in the quantities exported to Germany. The 
exports of electrical goods to the United Kingdom for the two 
years totalled 2,470 metric tons, but the United States received 
only 17 metric tons. Switzerland was supplied with 784 and 
Austro-Hungary with 2,319 metric tons, but in both the latter 
cases the amount decreased during 1901. ' 

Wireless Telephony.—Mr. A. F. Collins, in the Electrical 
World of New York, gives a brief description of a system of 
wireless telephony which he has devised. From the descrip- 
tion, which we quote verbatim below, it will be seen that he 
does not give any very definite information as to the method 
employed :— 

When a current of sufficient potential and frequency is permitted to 
discharge into the earth, and then allowed to restore the equilibrium, the 
bound ether radiates waves, very much the same as the Hertzian oscillator, 
in the air ; and if a suitable receiver is provided these waves will be picked 
up, transformed and reproduced in articulate speech. The same apparatus 
may accomplish the results in free air, but to no effective distance, thus 
following coincidently the analogue of sound transmitted in media of 
different densities, as when a bell struck under water, sends out sound 
waves many times as far as when struck in free air. By this system I was 
able to reproduce speech, in 1900, a distance of 200ft.; in 1901 about 
1 mile ; and in 1902, faintly, at about 3 miles. The trials were made in 
open country, but I intend to determine the performance of the instruments 
in the city in a short time. 

Silicon in Commercial Aluminium.—A recent number of 
the Zeitschrift für Electrochemie contains a letter from 
Dr. Hans Goldschmidt, of Essen, relating to the estimation 
of silicon in commercial aluminium. Haber and Geipert, in 
& research upon the laboratory production of the metal, had 
stated that from commercial materials, they were able to pro- 
duce aluminium containing only 0:084 per cent Si by the 
electrolytic method. Goldschmidt is of opinion that this 
extremely low percentage of silicon is not correct, and that 
the error is due to the method used for its determination. 
Haber and Geipert used the method recommended by Moissan, 
which depends upon the solution of the aluminium in hydro- 
chloric acid. This solution, according to Goldschmidt, may 
lead to loss of silicon as SiH, Wöhler and Von Buff are 
said to have already observed such evolution of SiH, when 
dissolving commercial samples of aluminium containing 
silicon as an impurity. Goldschmidt has himself carried out 
experiments upon this point, and has found SiH, in the gases 
liberated when cuttings of commercial aluminium were dis- 
solved in pure hydrochloric acid of 1:12 specific gravity, In 
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order to overcome the difficulty created by this evolution of 
BiH,, Goldschmidt recommends that a slight excess of bromine 
should be added to the acid, before the solution of the metal 
is commenced. 

The Autocar.— Sir J. Н. A. Macdonald, K. C. B., delivered a 
popular lecture with this title as a Friday evening discourse 
at the Royal Institution last week. The first part was taken 
up with a historical sketch of his subject, some excellent and 
amusing illustrations being shown on the screen. Following 
this, the lecturer gave rome interesting figures to show how 
much we were still indebted to foreign countries for our auto- 
cars, Owing to our legislative restrictions having retarded the 
commencement of the industry in this country. The imports 
during the first three months of the present year were 
£48,855, £52,682 and £70,518 respectively, making а total 
of £167,050, or an equivalent of £668,200 for the year. The 
lecturer then explained in elementary language, and with 
abundance of homely illustrations, the principle of the spirit- 
driven engine, and referred briefly to the electric autocar, which 
he considered as a luxury, but the one most suited to town 
work, for which long-distance and high-speed runs were not 
required. He concluded his Paper with a sketch of the great 
service the autocar was destined to be from the commercial, 
social and hygienic standpoint, and appealed to every member 
of the community to look on motor-traction in a broad and 
unbiassed manner. 

Lord Kelvin in America.—On the 19th inst. Lord Kelvin 
visited Columbia University, New York, to witness the 
ceremony of the installation of Prof. N. B. Butler, the new 
President of the University. Among those present were 
President Roosevelt, and the presidents of Harvard, Yale and 
Princeton Universities. Many of the papers contain accounts 
of the discoveries and inventions of the distinguished scientist, 
the New York Sun publishing an interview with him, in which 
he expressed the opinion that young Americans going to 
Oxford with Rhodes scholarships would do good. On Monday, 
the 21st, a reception was given at Columbia University by 
various scientific societies in honour of Lord and Lady Kelvin. 
The American Institute of Electrical Engineers and the 
National Academy of Sciences were among those represented, 
and Messrs. Elihu Thomson, J. B. Crocker, В. S. Woodward 
and Prof. Butler delivered addresses relating to Lord Kelvin’s 
scientific achievements. On rising to reply, Lord Kelvin, who 
was loudly cheered for several minutes, referred to the name 
of Cyrus Field in connection with the laying of the Atlantic 
cable, and paid a high tribute to the work accomplished by 
Mr. Edison, who rose and bowed his acknowledgments. At 
the conclusion of his remarks, he predicted that a power plant 
would be established at Niagara, which would transmit current 
at 40,000 volts a distance of 800 miles. 


Nominations for the New Council of the Inst. E.E.—The 
following is a list of the Council nominations, for the election 
of Council and hon. officers for 1902-03, as announced at the 
general meeting last night :— 

President. 
Mr. James Swinburne. 
Vice-Presidents. 
Major P. Cardew. | Mr. John Gavey. 

Mr. S. Z. de Ferranti. *Prof. O. Lodge, F.R.S. 
Members of Council. 
*Sir J. Wolfe Barry, 

K.C.B. 


Mr. H. H. Cunyng- Hon. C. A. Parsons, F.R.S. 


hame, C. B. C. Mr. W. H. Patchell. 
Mr. Hugo Hirst. *Mr. B. Drake. Mr. J. H. Rider. 
Mr. J. E. Kingsbury. *Mr. S. Dobson. Mr. Mark Robinson. 
Mr. C. P. Sparks. Lt.-Col. H. C. L. Holden, | *Mr. R. Kaye Gray. 
Mr. H. E. Harrison, B.Sc.] R. A., F. R. S. * Mr. A. A. C. Swinton. 


Associate Members of Council. 
Mr. W. R. Cooper, M. A., B.Sc. | Mr. W. Duddell. 
*Mr. S. Morse. 
Hon. Auditors. 
Mr. F. C. Danvers. | Мт. S. Sharp. 
Hon. Treasurer. 
Prof. W. E. Ayrton, F.R.S. 
Hon. Solicitors. 
Messrs, Wilson, Bristows and Carpmael. 
The names marked by an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance 
with Article 45 of the Articles of Association. All the 


honorary officers, being eligible, are nominated for re-election. 


Industrial Freedom League.—A meeting was held at the 
Westminster Palace Hotel, on Tuesday, for the formation of 
this league, the chair being taken by Mr. A. Henderson, M.P., 
supported on the platform by Lord Claud Hamilton, Lord 
Avebury, Sir Charles R. Wilson and others. The chairman 
referred to the alarming growth of municipal enterprise, and 
considered it a great menace to both public and private good. 
The league was formed to set limits to it, and every effort 
would be made to interpore in the granting of money to local 
bodies for such municipal work as electricity and gas supply 
and tramway operation. Sanitation, water supply and markets 
represented the fields of municipal work, but beyond this it 
was the opinion and object of the league that public control 


-should not go. Comparisons were then drawn between public 


and private management of certain undertakings, special 
reference being made to the London County Council. Lord 
Claud Hamilton then proposed that ‘‘this meeting is of 
opinion that freedom of industrial enterprise is essential to the 
prosperity of British trade, and that every effort should be made 
to liberate such enterprise from undue interference and rate- 
aided competition,” and further added that municipal trading, 
if widely extended, would do great harm. Mr. Vicary Gibbs, 
M.P., Mr. A. F. Hills and Mr. B. Greenwood supported the 
resolution, which was put to the meeting and carried unani- 
mously. Lord Avebury then proposed that the formation of 
the league be welcomed and members be enrolled forthwith. 
This was supported by Sir Charles Rivers Wilson and Mr. 
R. P. Porter (America), the latter remarking that municipal 
enterprise in the United States was inclined to spread on account 
of the glowing accounts of its development in the mother 
country, but the private capital invested was very large indeed, 
350 millions being laid out on electricity schemes alone. The 
meeting terminated by the proposal of a vote of thanks to the 
chairman by Bir J. Rolleston, М.Р. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 25th. 
INSTITUTION OF CIVIL ENGINEERS. 
4 p.m. Repetition of the Tenth “ James Forrest Lecture on Metal- 
lurgy in Relation to Engineering," by Sir W. C. Roberts-Austen, 
F.R.S. 


PHYSICAL SOCIETY. 

5 p.m. Meeting at Burlington House. Agenda: (1) “ An Exhibition 
of a Mechanical Break for Induction Coils,” by Dr. Dawson 
Turner; (2) “ A Temperature Indicator for Use with Platinum 
Thermometers in which Readings are Automatically Reduced to 
the Gas Scale," by R. S. Whipple ; (3) “ Note on the Compound 
Pendulum," by S. A. F. White. 

RO TAL INSTITUTION. 

9 p.m. Evening Discourse by Dr. J. M. Davidson, F. R. S., on X- 

Rays and Localisat ion. 
SATURDAY, April 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

9:15 a.m. Visit to the Works of Messrs. Easton & Co., at Erith. 
8.15 a.m. train from London Bridge. 


MONDAY, April 28th. 
SOCIETY OF ARTs. 
8 p.m. Cantor Lecture III.: “Glass for Optical Instrumente,” by 
Dr. R. T. Glazebrook, F.R.S. 
WEDNESDAY, April 30th. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:80 p.m. Meeting at 28, Victoria-street. Paper to be read: “ The 
Electro- Deposition of Metals,” by R. Smith. 
THURSDAY, May 1st. 
RorAL SocrETY. 
4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Extra General Meeting. Paper to be read: Automatic 
Relay Translation for Long Submarine Cables," by S. С. Brown, 
with demonstration. 

RoNTGEN SOCIETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square, W. Dis- - 
cussion evening. Subject: The Relation between X-Rays and 
Allied Phenowena in Light and Electricity.” 

FRIDAY, May 2nd. 
INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Ordinary Meeting at Westminster Palace Hotel. Paper to be 
read: Some Factors in Colonial Railway Construction,” by 
Lewis H. Rugg. 

ROYAL INSTITUTION, 

9 p.m. Evening Discourse by A. E. Tutton, F.R S., on Experimental 

Researches on the Constitution of Crystals." 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ATLBR.] 


Oscillatory Charging Currents.—Just as a condenser may be 
discharged by an oscillating spark, so it may be charged by 
introducing a spark-gap which produces oscillation. Н. Andries- 
sen describes an interesting experiment in this connection. 
Let M (see diagram) be an alternating current which feeds the 
transformer Т. The circuit of the latter contains a con- 
denser C, a glow-lamp G and а spark-gap В. Let the spark. gap 
be short-circuited in the first instance, and the transformer 
brought up to 6,000 effective volts at 50 periods, then the 
charging current of the condenser is not strong enough to 
make the lamp glow. Now open the spark-gap to 0:-5mm. 
Then the lamp glows in whatever portion of the circuit it is 
inserted. It glows even with only 2,100 volts. The author 
explains this remarkable result by the increased quantity of 
electricity which passes the lamp, owing to the charging 
current of the condenser being of an oscillatory character. 
This may be of practical importance for a watt-less introduc- 


tion of capacity whenever the object is to get rid of noxious 
inductive phase-displacements. It also accounts for the 
superiority of oil insulation as against air insulation, since the 
latter leads to the appearance of oscillating sparks which are 
damped out in the former. 

[H. ANDRIESSEN, Ann. der Physik, No. 4, 1902.] 


Ultra- Violet. Spectrum of Mercury.—Our knowledge of the 
spectrum of meroury has been extended to the wave-length 
193-0444 by the work of H. Lehmann and R. Straubel. 
They used а vacuum tube with mercury electrodes, fed by a 
high-tension alternate current. The tube was heated up to a 
temperature at which it suddenly began to glow with an intense 
light. At that moment the flame was removed, and the tube 
continued to glow for about 25 minutes. The photographs of 
the spectrum were taken on Gebhard’s Berolina engraving 
plates, and developed with glycin. The quartz-fluorspar lenses 
for the spectroscope and camera were furnished by H. T. 
Simon. The lines were located by comparison with the alumi- 
nium spark spectrum, and with the shortest waves measured 
by Eder and Valenta, who got as far as 215:06up. The 
strongest lines appearing on the negative were 218:66, 212-67, 
211:00, 209-78, 204-80, 199-06 and 197-01. The total number 
of lines recorded between 193% and 221% is 27. The 
authors point out that the newly.discovered lines do not obey 
the rules laid down by Kayser and Runge for the visible 
Spectrum. The shortest wave-length which falls in with their 
formula is 21654. But this failure to agree with the Kayser- 
Runge formula is not isolated, as the new hydrogen lines 
discovered by V. Schumann show a similar irregularity. 

(LEHMANN and STRAUBEL, Ann. der Physik., No. 4, 1902.) 


Determination of Atmospheric Potentiol.—Comparative tests 
of the indications of flame collectors and of collectors provided 
with radio-active salts have been made in the laboratory by 
F. Henning. Dorn found in the open air that a radio-active 
collector indicates a lower potential than a flame collector, 
This would indicate that a flame indicates, not the surrounding 
potential, but the potential of a point a few centimetres above 


it. This matter can, however, only be definitely decided in 
the laboratory, and this has now been done by F. Henning by 
mounting the collectors between two sheets of wire gauze kept 
at a definite potential, and thus providing a well-determined 
field. The radio-active salt was barium chloride of activity 
240, which was fixed on by means of shellac or sugar. When 
the two charged surfaces were placed vertically, the indica- 
tions both of the flame collector and the radio-active collectors 
were practically correct. But when one surface was put to 
earth and the other, 62cm. above the first, was charged to 
some 200 volts, both surfaces being horizontal, the indications 
were wrong by 49 volts in case of the flame, and by 20 to 28 
volts in case of the radium preparations, the potentials being 
too high in each case. In the case of the flame, this is due to 
the upward motion of the gases, and in the case of the radium 
salts, to the superior mobility of the negative ions. 
F. Hennina, Ann. der Physik, No. 4, 1902.) 


Tonic Theory of Self-Discharge.—As J. Stark has shown in 
his theory of ionic shock, ionisation is usually produced by the 
impact of an existing positive or negative ion on neutral mole- 
cules. The force of the impact is due to the kinetic energy 
acquired by the ion in running down the slope of potential, 
and the difference of potential necessary to secure an ionising 
shock is between 20 and 60 volts in the case of the negative 
electron, and 200 to 400 volts in the case of the positive ion. 
As regards spontaneous discharge, the same author proves 
that that is not due to the emission of ions by the electrode. 
The fact that a very considerable difference of potential may 
be maintained between two electrodes placed very close 
together without producing a discharge, shows that there is 
some kind of contact force which prevents the ions from pene- 
trating into the gas surrounding the metal. The author 
therefore attributes all self-discharge to what he has called 
© frontier ionisation.” The ions most concerned in that type 
of ionisation are the positive ions, and discharge begins to set 
in as soon as the difference of potential traversed by the posi- 
tive ion in its mean free path is sufficient to make it produce 
an ionisation shock. 

(J. Stark, Ann. der Physik., No. 4, 1902.] 


Damping of Electric Oscillations.—J. Zenneck describes a 
method of studying the damping of rapid electric oscillations 
by means of a Braun oathode-ray tube. The trace of such 
oscillations on the luminescent screen consists of а line of 
beads or bright patches extending on both sides of a bright 
centre, and becoming fainter and wider apart the further they 
are away from the zero or middle position. These beads, the 
author points out, are the turning points of successive oscilla- 
tions. They become visible owing to the reduced velocity, 
and, consequently, greater illuminating power of the oscillating 
cathode rays at those points. Hence the distances between 
the beads and the zero position mark the successive ampli- 
tudes of the oscillations. When a large number of discharges 
take place in short succession under the same conditions, the 
beads appear stationary, and may be photographed. At all 
events they furnish & delicate test for the regularity of the 
discharge, and show the influence of inductance, resistance 
and spark potential. The author reproduces photographs 
obtained with a frequency of over a million per second, and 
some 600 discharges per second, the deflection being either 


magnetic or electric. 
(J. ZENNECK, Ann. der Physik., No. 4, 1902.] 


Cathode Drop and Current Strength.—The normal cathode 
drop of potential in the case of the glow current is fairly well 
established. According to the measurements of Hittorf and 
Warburg it is independent of the pressure of the gas and of 
the current strength. The law of the abnormal cathode drop 
is less determined. Both Schmidt and Skinner (see The 
Electrician, Vol. XLVIII., р. 882) declare it to vary in a linear 
and positive manner with the current strength. J. Stark 
maintains, on the other hand, that the true relation is indicated 
by a curved line. He shows that the few measurements of 
Hittorf result in curves. He explains Schmidt’s contrary result 
by the small range of current strength and the high pressures 
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used. As regards Skinner’s results, he maintains that the 
straight lines on Skinner’s diagrams do not faithfully repre- 
sent the numerical results, but that they are artificially 
straightened out. He traces new curves from the same figures 
which show a distinct curvature, but omits the points belong- 
ing to E.M.F.s below 800 volts. He believes that the curva- 
ture would come out more clearly by employing a greater 
variety of currents, and that the abnormal cathode drop is 
represented by a formula of the form | 


k „ 
K = K, 1 = (t -j f}, 


where K, is the normal drop, p the pressure, i the current, 
F the glowing surface, and у, the current density at normal 
cathode drop. | 

(J. Stank, PAysikol Zeitschr., April 1, 1902.] 


А THE SCIENTIFIC BASIS OF SPARK TELEGRAPHY.* 


In December, 1900, Dr. Slaby described his new method of 
wireless telegraphy and gave, in collaboration with Count 
Arco, a demonstration of long-distance transmission between 
Berlin, Charlottenburg and Schéneweide.t This was the first 
practical solution of the tuning problem published. An 
account of the scientific basis of the method was then pro- 
mised, and the following Paper fulfils that promise. The 
exact mathematical method is not attempted, a simpler, more 
experimental method being chosen. 


OSCILLATIONS IN STRAIGHT Wires. 


The following experiments were made to examine the pro- 
duction of the oscillations in straight wires :—A bare copper 
wire of about 10 metres (38ft.) in length and 1mm. thick was 
connected with one pole of an induction coil, stretched hori- 
zontally and insulated. The other pole of the coil was earthed 


m. 
EN 
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or connected to a large capacity. When sparks pass the wire 
< affords all the phenomena of rapidly alternating currents. Ав 
the mode of oscillation proves to be independent of the mode 
and frequency of sparking, it is permissible to speak of the 
proper period of the oscillations in the wire. The character 
of the oscillation may be determined by investigating at chosen 
points the mean current or potential there. In the first case 
& hot-wire instrument might be used; in the second case the 
spark-micrometer is found convenient. The following experi- 
ments were made with a spark-micrometer having a divided 
head, and measuring spark lengths to OOImm. Instead of 
metal spheres the micrometer possessed a blunt metal cone 
opposed to the ground end of a piece of arc carbon. Actual 
examination by this means of the wire arranged as above gave 
the curve in Fig. 1, where micrometer spark-length and dis- 
tance from the end of the wire are plotted. A standing wave 
with potential loops at the ends and a relative node at the 
middle of the wire is thus detected. It is noteworthy that 
other oscillations possible in the straight wire, the so-called 
overtones, are so trifling as to be negligible practically. If 
the induction coil, however, be attached not to an end of the 
wire, but to some other chosen point, the same standing wave 
is found, but distorted (Fig. 2). 


170 Abstract of a Paper by Dr. A. Slaby, Elektrotechnische Zeitschrift, 


o. 9, 1902. 
T See The Electrician, Vol. XLVI, p. 475. 


A М. 


Thus any electric concussion starts an insulated wire into 
its own proper vibration. | | 

If two equal wires be arranged in line on either side of the 
induction coil, and connected respectively to each pole as 
shown in Fig. 8 the compound system vibrates as a single 
wire made continuous by the spark-gap. To apply the spark- 
micrometer method the nearer of the two poles must be 
earthed, as otherwise the almost direct spark of the secondary 
overwhelms that to be observed. For Fig. 3, wires esch 
1 metre (8:3ft.) long by 8mm diameter were used, the sparks 
passing between the rounded ends of the wires. The curve is, 
roughly, а sine curve, and shows that the harmonic law is 
followed. 

An experiment was performed in which several incandes- 
cent lamps with straight filaments were connected end to end 
to build up a similar wire system to the last. The greatest 


luminosity occurred towards the centre. Micrometer measure- 
ments at the lamp terminals showed that there was 90deg. 
phase difference between the potential and the current The 
lamps indicated nodes of current at the ends and a current 
loop at the centre. 

An insulated secondary wire was then stretched parallel to 
the system sketched in Fig. 2, and at some distance from it. 
If the secondary wire be at first longer than the primary, and 
be gradually shortened by cutting equal amounts from each 
end, then micrometer measurements at an end show first an 
increase and then a decrease of potential as the shortening 
proceeds. This is shown by Fig. 4. There is a determinate 
length where the effect is a maximum. This length might be 
called the resonance length. For this length the proper 


16 18 20 22 
Fia. 4. 


frequency of the secondary wire is in harmony with that of 
the primary exciting oscillation. This always occurs, what- 
ever be the lengths of primary used. Moreover, the curves 
show that the wave-length of the oscillations in the secondary 
wire is, at the resonance length, the same as that in the 
primary. 

The fact that the induced wave-length stands in such a simple 
relation to the wave-length in the sender may appear casual, 
and valid only for the selected diameter of the wires. To 
remove doubt, a brass tube of 51mm. (2in.) diameter was 
constructed and compared with copper wire of 0:25mm. 
diameter. Flat brass strips 5Imm. wide by 1 metre long 
were also used as primaries. In all cases the secondary was 
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of copper wire 1mm. diameter, and the resonating length of | The electrostatic capacity of a wire, length 2“, radius r, 


this was determined. The results are here tabulated :— 


Length of Resonance Percentage 
Sender. | sender. length. difference. 
Wire of 025mm. diam. 724cm. 735cm. +15 
Tube of 51mm. diam. ... 724cm. 70cm. -19 
Strip, breadth vertical ... 72m. 710cm. -19 
Strip, breadth horizontal, 724cm. 710cm. -19 


Thus, in spite of the extreme difference of the cross sections 
of the primaries the resonance lengths differ from the 
primaries less than 2 per cent., a deviation possible from 
mere experimental errors. 


The foregoing experimental results admit of mathematical. 


elucidation. Abraham’s Paper On the Electric Oscillations 
on a Rod-Shaped Conductor,” Annalen der Physik, 1898, 

. 485, treats this question rigorously on the basis of 

axwell’s equations, and contains the explanation. A more 
elementary treatment will here suffice. The problem is: 
Two equal wires each length / are arranged in a straight 
line and connected with a source of high potential difference. 
Their nearer, rounded ends are approximated so that a spark 
occurs when the charging potential reaches its highest value. 
Before discharge the charge is uniformly distributed, all parts 
of a single conductor having the same potential. As soon as 
discharge sets in the current in the neighbourhood of the 
spark-gap rises to a maximum, since the spark may be regarded 
as a self-inductionless conductor. 
the wire the current is smaller on account of the self-induction 
of the wire. Denoting by i the instantaneous value of the 
current at a distance = from the outer end of one conductor, 
by R, the resistance, L, the inductance, C, the capacity of 
unit length of the wire, we get the ordinary cable equation 

ldi pdi . di 
Ci 42 dt at 

The conditions of the problem lead to the equation 
T 
2 
as а solution of the differential equation, а being а constant. 
Putting R, L and C for the resistance, inductance and capacity 
respectively of the whole length of wire, this becomes 


Ri. 
ї=@.в in gin —2 cos pt. 


: аи Je E 
+= ае 1 sin 275 оов (тА/ or?) approximately. 


This shows that at each point of the wire the alternating 
current there has a different amplitude. The period T of the 
alternating current at each point is the same, and may be 
calculated from Т = v CL approximately. 
Bince the electrical disturbance travels along the wire with 
velocity v =3 x 101? om. per sec., the wave-length is given by 
à=vT =% VCL. 


Here C and L are in electromagnetic units. 
2v 4 CL = 2 y (Cv) L. 


and Or? is the magnitude of the capacity expressed in electro- 
static units. Thus the simple relation 1=2./CL may be 
used for calculation, C and L being both in centimetres. 
For the inductance of a straight wire, length 91, radius r, 
Hertz used the formula 
4 


= 41! log £ -0 
L 41 (106 — 0-75}, 


Bat 


which is deduced from Neumann’s formula. 


14010641) 


Y 


Poincaré gives 


as more correct, as it allows for the ''skin-effect." The 
difference is trifling in practice. Hertz's formula is preferred, 
de 0"75 —log, 2 approximately, and his formula then 
ecomes 


L = 4/log E 


At greater distances along 


neglecting the question of the proximity of the earth or other 
conducting masses, is 


C= —À 
2 log = 


Employing these values, then, 
А= 2 JL - 4l. 


The calculation thus confirms fully the experimental resulta. 
The mere length of the wire on which the oscillations exist 
determines their half wave-length. 

The potential measured by the spark-micrometer is propor- 
tional to the maximum charge at the point to which it is 
applied. Let 4, be the maximum charge per unit length of 
ihe wire at any point x, then 

w R 
mn т [a xi! T 
9, а cos ar" * cos veH . dt. 

The maximum charge thus follows the harmonic law, the 
highest value occurring at х = 0 and х = 2, the least at z=/; 
that is, at the spark-gap. Thisisin complete accordance with 
the experimental result. Neglecting the damping, the equation 
reduces to » | 

CL T 
4,7 2—5 cos 9] 


Hence the whole quantity of electricity on the wire is 
Q= VTL. 
Further, still neglecting the damping, 


i=a ein . cos t 
07  JOn' 
whence the average current along the length of the wire is 


Hence, 


г and C -$ for the half-wire, 

JL. 

20 2’ 
that is, the electrostatic energy stored on the wire in charging 
becomes wholly current or electromagnetic energy, the oscilla- 
tion consisting of alternating conversions of the one form of 
energy into the other. The energy of the charge gives rise 
to the so-called electrostatic effects transmitted through the 
surrounding medium, which are, however, not very far-reach- 
ing; for, at considerable distances from the primary the effect 
is small, because the two halves of the wire system are at 
any moment oppositely charged. The current energy gives 
rise to effects which follow the known electromagnetic laws. 
The alternation from one form of energy to the other is 
accompanied by losses, spoken of as the damping of the oscil- 
lations. In the above formule the exponential term expresses 


or, putting L' = 


this loss. From that term the ratio of the amplitudes of two 
consecutive swings is seen to depend on R NE The loss of 


energy is, then, three-fold. First, heat is produced in the wire 
by its resistance, and also in the spark.gap; secondly, losses 
of charge occur, since the insulating power of the air is not 
infinite ; and, thirdly, electromagnetic energy strays into space 
according to Poynting’s law. This last amount represents the 
useful work of the process from the point of view of spark 
telegraphy. 

The conditions which bear on the efficiency of the receiving 
wire are next to be studied. Since the laws of electromagnetic 
induction hold as seen above, & parallel disposition of the con- 
ductors, sender and receiver must be best. Also, the experi- 
ments already described show that the maximum effect occurs 
when the receiver has the same length as the sender. The 
following experiments were arranged to investigate the mode 
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of oscillation in different arrangements and figures of the 
secondary. | 

The sender consisted of two polished solid brass rods, 8mm. 
in diameter and each 1 metre long. They were screwed into 
an ebonite vessel filled with petroleum in which the spark 
occurred. Their outer ends were insulated by glass supports. 
An induction coil of 15cm. (6in.) spark was used. A brass 
rod of equal thickness, resting insulated on glass supports, 
served as receiver. | 


Fic. 5. 


The receiver, 2 metres long, was placed 1 metre distant, 
parallel to the sender. Spark-micrometer measurements were 
made while the sender was in operation. Fig. b represents 
these measurements. The curve is a quadrant of a sine curve 
with a node of potential at the middle of the rod, the rod thus 
vibrating as a half wave-length. 

The rod was shortened to one-half. The result is plotted 
in Fig. 6, which shows that the rod is the half wave-length of 
a vibration of double the 
frequency of that of the 
former arrangement, cor- 
responding to the first over- 
tone of the primary. It is 
noteworthy that the maxi- 
mum potential at the ends 
reaches only about half the 
value indicated in Fig. 5. 

Another metre of rod 
placed in line with, but not 
touching the rod in the last 
case assumed a similar 
state of vibration without 
disturbing the oscillation 
in the first metre. 

The second metre rod was arranged perpendicular to the 
first and in contact. Fig. 7 shows that the oscillation was 
now of the same frequency as that in the sender. In each 
limb was a quarter wave, the corner being a potential node. 
The potential loop at 100’ had always a slightly smaller value 
than that at 100. 

A receiver with limbs 1 and 2 metres respectively was 
formed. The oscillations became more complicated. Fig. 8 
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gives the experimental curve obtained and hints that the 
oscillation is built up of & vibration whose wave-length equals 
the whole length of the receiver, and has potential loops at the 
middle and the ends, and one whose half wave-length is the 
length of the receiver with itg node in the middle. 


0 


A wire loop, formed by tolding once a wire 2 metres long, 
oscillated as if each half were independent. Fig. 6 represents 
the state of affairs in each limb. Severing the loop at the 
bend made no differenee. 

With each limb of the loop a prolongation 1 metre long was 
connected and stretched separately perpendicular to the 
respective limb of the loop. Each limb oscillates as a half 
wave-length of the fundamental emitted by the receiver, the 
two corners being potential nodes. Then a wire 2 metres 
long was connected to the end of one prolongation. The end 
of this extension-wire gave a large micrometer reading. Other 
lengths than 2 metres gave smaller readings, which shows 
that in the extension-wire an oscillation of wave-length 


Fic. 9. Fic. 10. 


4 metres tended to establish itself. This arrangement is 
the disposition used in practical spark telegraphy (see The 
Electrician, p. 475, Vol. XLVI.), and is illustrated in Fig. 9 
Since the potential at the ends, A, of both prolongations is 
the same, Count Arco gave the practical arrangement the 
simpler form of Fig. 10. These arrangements work without 
earth connection, and are, therefore, free from atmospheric 
disturbance. As the corner O is a node, that corner can, 
however, be earthed in practioe. 

To ascertain the law which connects the magnitude of the 
effect in the receiver with the distance between it and the 
sender, micrometer measurements were made on the receiver 
sketched in Fig. 11. The results are plotted in the figure, 


Fic. 11. 


distances being abscisse and the spark-lengths observed at 
the end of the prolongation wire being ordinates. The curve 
is hyperbolic, and indicates that within the limits of the 
experiments the effect on the secondary varies inversely as the 
first power of the distance. 

| (To be concluded,) 


CARS FOR LONDON COUNTY COUNCIL TRAMWAYS. 


On the recommendation of Prof. A. B. W. Kennedy, subse- 
quently confirmed by the Highways committee, the London 
County Council on Tuesday last decided to place the order for 
the first rolling stock, comprising 100 cars, with Messrs. 
Dick, Kerr & Co. Nine firms tendered for the work and sub- 
mitted altogether some 23 tenders. There was naturally keen 
competition, the prices ranging from £65,000 to something 
over £80,000, it being noteworthy that the German tenders 
were among the highest submitted. On account of the system 
being a conduit one, there are certain modifications in the 
car from the ordinary .trolley type. Obviously, the chief 
difference arises in the introduction of a plough contact, 
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the one adopted being known as the J. G. White plough, , with revolving linen screens. A new feature in the interior. 


which, we are informed, is identical with the form of 
plough designed by Mr. Connett for the Paris conduit sys- 


of the car will be а glazed partition arranged in the manner 


shown in the illustration. The interior woodwork of the cars 


tem. The type of car will bear considerable resemblance | will be made up of quartered oak, and the end doors will slide 


to what is known as the Preston” pattern, which has been 
supplied by Messrs. Dick, Kerr & Co. to many of the tramway 
systems in this country. It will be remembered that this 
design embraces new features in tramcar construction, giving 
greater space in the interior and slightly increasing the seat- 
Ing capacity on the outside. The reversed staircase, which 
was first employed in this type, has much to recommend it, 
and has become distinctly popular with tramway authorities. 


in the usual way and will be fitted with the necessary handles, 
catches, &c. The roof seats, as already stated, will carry 
88 passengers, and will be of the garden type with angle-iron 
legs. The cars will be mounted on maximum traction Brill 
bogies, each bogie carrying one motor. The electrical equip- 
ments will be in most respects similar to those usually 


supplied by Messrs. Dick, Kerr & Co., notable features claimed 
| for the motor being freedom from sparking of the commutator 


The seating capacity of the new London County Council cars ' under all conditions of load, and high efficiency. The tem- 
will be 66 passengers, 28 inside and 88 outside ; and the total ; perature rice will be also well under the specified requirements. 
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length overall will be 83ft. біп. The frame of the car will be The cara will be fitted with the customary series- parallel con- 
во arranged as to accommodate on each side two large fixed trollers, and there will be the usual equipment of emergency 
windows in the centre, and four end windows arranged to lower switches, lightning arresters, hand brake, &c. It will be 
in the manner shown in the drawing. Above these there willbe remembered that the order for the electrical generating plant 
a line of narrow, ornamental pivoted sashes to allow for venti- for the London County Council tramway system was also 


tion. At each end of the car will be routeindicator boxes provided 


placed with Messrs. Dick, Kerr & Co. 


— ...... ..... 


MOTOR-CAR EXHIBITION AT ISLINGTON. 


The Automobile Club’s exhibition of motor cars was opened 
on Saturday last at the Agricultural Hall, Islington, where 
the various exhibits will remain on view until to-morrow 
evening. As usual, steam and petrol cars are by far the most 
numerous, and among these there are vehicles capable of 
covering long distances at high speeds. The complications of 
the cars propelled by internal combustion engines, however, 
seem to increase with their size, and it becomes more and 
more apparent that unless rad‘cal improvements are effected, 
this class of car can only act as a stop gap” until a moro 
ideal method of propulsion is perfected. The electrically- 
driven vehicle certainly possesses in some respects ideal 
qualities, but the exhibits in this direction were not numerous, 
though an increase on former occasions. 

The City and Suburban Electric Carriage Co. have a large 
exhibit of a variety of cars, ranging from an omnibus to carry 
15 persons to a victoriette to seat two. The omnibus, 
which is well finished and upholstered, has a maximum 
speed of 10 miles an hour for 85 miles on one charge. 
The victoriette has a maximum mileage capacity of 40, with 
& “special battery," at about 12 miles an hour, and similar 


vehicles have been supplied to the Queen and other royal 
personages. A Tonneau pheton, with a body resembling a 
petrol car, looked very imposing, and this car is equal to 
25 miles an hour over fair roads for about 100 miles on one 
charge of the cells. The motors of these vehicles gear 
directly on to the rear wheels, each motor running indepen- 
dently of its neighbour, thus dispensing with differential 
gearing. The batteries, made by the E. P. S. Co., are supplied 
іп two forms: the “ City," capable of propelling the loaded car 
for 85 to 40 miles, and the Suburban” battery, which 
will do similar work, but for 50 to 55 miles. The com- 
pany have a central depót. at which they undertake to charge 
batteries and maintain cars for a quarterly or annual rental. 
The Electric Carriage and Storage Co. showed three Krieger 
cars, a coup’, pb:eton and victoria. ‘The motors of these 
vehicles aro suspended under the driver's seat and gear 
directly on to the front wheels, the gear wheels being of a 
special form of vulcanite, which wears well, but does not 
Cause any unpleasant noise. The controller allows for eight 
speeds, and arrangements are made for re-charging the cells 
when going down hill; 44 Fulmen cells are used and dis- 
tributed at the front and rear of the vehicle. On the same 
stand was a laudaulet of the Electric Motive Power Co. fitted 
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with cells having Epstein-Planté positives and zinc negative 
plates. The motor was mounted under the front of the 
vehicle, and drove the rear wheels by a slanting shaft which 
extended to a worm gear at the base of the differential gear 
on the hind axle. A magnetic clutch was interposed between 
this gear and the motor, and a two-way switch energised the 
clutch in such a way that on one contact the parts of the 
clutch were drawn together as a solid piece, and on the other, 
the motor side revolved much faster, but the rear wheels 
slower. This enabled hills to be climbed at a more efficient 
motor speed, besides dispensing with noisy gearing. The 
vehicle in question carrying four persons is equal to 80 miles 
run, at about 12 miles an hour, on one charge. Arrangements 
are also fitted for re-charging the cells when going down hill. 

The Canadian Electric Vehicle Co. have four cars on 
their stand, comprising a runabout for two persons, a lan- 
daulet for six persons, a dog-cart carrying four and a 
waggonette to hold six persons. These vehicles are fitted 
with ‘‘ Ideal" batteries and motors constructed on the Still” 
system. These latter have both revolving field and armatare, 
one geared by chain to one of the rear wheels, and the other 
similarly connected to the other wheel. The cells are made 
in four sizes, 8-plate having 65 ampere-hours capacity, 12-plate 
with 95 ampere-hours, 16-plate for 185 ampere hours, and 
24-plate having 200 ampere-hours capacity. The complete cell 
in each case weighs 1211Ь., 1821b., 2441b. and 371b. respectively. 

Mr. Carl Oppermann had sevefal cars on view, a runabout 
seating two persons, a victoriette, a brougham and a mail van. 
The victoriette has been ran 100 miles on one battery charge, 
and the mail van, which has been constructed for the Post- 
master-General, will shortly be tried on the London streets by 
the Post Office authorities. It is capable of running 40 miles 
on one charge, and will hold up to 4 owt. of parcels and mails. 
All these cars are fitted with A.B.C. cells, which are of light 
construction and large capacity. The standard type of cell 
weighs 24lbs., and has a capacity of 280 amperes hours. The 
„Max accumulator (see The Electrician, Vol. XLVII., page 
985) was the only cell exhibited for all electrical purposes, 
traction, lighting and ignition, and being of light construction 
it should become much used for electric propulsion purposes. 

A number of exhibits comprised displays of batteries for 
ignition purposes, Coils, cell testers, sparking plugs, &c., among 
these being Peto and Radford with the Dinin cell, General 
Electric Battery Co., and Sutherland and Marcuson. The bat- 
tery and coil for ignition in petrol motors is likely to give way 
to magneto-igniters, which are certainly more compact than the 
battery arrangement and dispense with straggling leads and 
high-pressure connections. The Simms Bosch magneto- 
igniter was on view, in various forms, for bicycle motors, 
single, double and four cylinder motore, and also for gas 
engines. The saving in weight over battery and coil in 
bicycles is about 71b., and in cars about 10lb., the other advan- 
tages being certainty in action and longer life. The Lan- 
chester Engine Co. have a magneto device attached to the 
motor flywheel. Permanent magnets are fitted to the wheel, 
and a fixed coil wound on a laminated core is fixed at the 
wheel hub. Revolutions of the wheel generate currents in 
the coil, which are led by stout conductors to the sparking 
device, consisting of a steel ribbon spring connected to a pin, 
passing into the interior of the plug through an insulating 
bush. The contact is here made and broken by the action of 
the spring, which is struck with а wiping trigger attached to 
the motor shaft. The slightest revolution of the motor causes 
а spark to pass at the plug. 


ELECTRICITY WORKS ACCOUNTS. 


The City of London Electric Lighting Co. (Ltd.). 

A satisfactory feature of the 1901 accounts of this under- 
taking is the continued improvement shown in the costs. It 
may be remembered that the operations of the year 1900 
marked a considerable advance in respect of economy of 
working on the preceding year. By the further reduction 
from 8d. to 2:47d. per unit the total costs of this undertaking 
compare very favourably with the average of other large metro- 
politan concerns. The improvement was effected through the 


generating costs, and it may be noticed that the fuel item 
shows a drop of 0-44d. per unit. The management оовів 
have risen, as have the rates and taxes, legal charges for one 
thing, being tenfold what they were in 1900. The average 
receipts, more particularly of the private supply, were higher 
than in 1900, and the total revenue from all sources was 
0°42d. per unit more. This movement, in conjunction with 
the lower costs, naturally changed the complexion of the 
financial results, and a dividend of 5 per cent. was made on 
the ordinary shares. Unfortunately, although the contribu- 
tions to reserve were slightly more that in the preceding year, 
they are still very inadequate. Including interest, the charges 
on the net revenue account totalled no more than 2:76 per 
cent. on the mean capital expended. 

The directors have opened a debenture stock premium 
redemption account" by placing £47,361—the balance of 
premiums on stock issues—to this end. 

The following are the details of the repairs and renewals 
expenditure included in our table under generating and 
distributing costs :— 


Repairs ond renewals at station. Maintenance, 
КЕЕН Ер eee » -= — renewals, &e., 
Year| Total. | Total ufig. Boilers, | Eogiaes Dyna- Inntru- of maios, 
Build- 
at |. ‚ heaters, | aud con-| mos & ments posts, and 
station ce. | deneers, jexcitrs & tools. transformers. 
Lele |£. £ £ |£, £ 
1900 25,486 18,736 1,069 7,459 | 3,418 | 888 '5.002*| 4,750 
1901 17,959 12.758 1,247 551 | 2,125 | 427 5,649 5,200 


* Including di for coal conveyor, cranes, &c. 
t )) 2 99 7 * 77 

The most unsatisfactory side of the business last year was 
the small progress made in the expansion of the concern. 
The following table will afford an idea of the progress made 
in the past. The output last year was barely 2 per cent. above 
that of 1900, and the lamp connections were increased by only 
5:8 рег cent. :— __ i 

Dec. +1. 1892. 1393. 1994. 1895. 1896. 107. 1:05. 


1322. 1900. 


1901. 


No. of con- 242 1,090, BM 4,230 4,303 6,820 7,414, 8,737 9,555 10,618 
sumers 

Equiv. x c.p. 20,941 65,311 135,460'195,317 217,785 296,012 316,825 487,612 619,113 549,17 5 
lamps con. | | |. 


Metropolitan Electric Supply Co. (Ltd.). 

The costs of working of this undertaking, although con- 
tinuing to improve, are still very disappointing. All the 
generating costs are too high, the least unsatisfactory item 
being that of wages at the station. Probably owing t5 the 
recent re-assessment, the rates and taxes have been nearly 
doubled, otherwise the management and property charges 
remain practically stationary. 

A slight reduction in the revenue is noticeable, but not 
sufficient to destroy the effect of the lower costs on the 
financial results. Unfortunately, here again, as with the City 
Company, the allocation to reserve was very small. In this 
case the interest and depreciation charges only amounted to 
1:87 per cent. on the mean capital in total, yet it was thought 
justifiable to distribute a dividend of 61 per cent. on the 
ordinary shares. 

With the Metropolitan аз well as with the City Company 
the load factor shows a decline in value. Both the output 
and the lamp connections show increases of between 12 to 
18 per cent. on the values of 1900. 


REMARKS. 


CITY OP LONDON.—a Katimated. b Assuming the 503 arcs at equivalent to 
8,000 8 c.p.Jamps с £27,456 out of premiams and reserre accounts. d £1,514 at 
credit of repaira and maintenance fund. e There is a balance of premiums of £17,361. 
JS £24,106 on provisional order, mains and meters for Southwark lighting and £68,505 
on conduits for telephonic purposes now !argely used for lighting. g Inclades 
repairs апа renewals of lamp posts. Л £3,417 proportion of salaries of engineer and 
assistants and wages of lamp trimmers. i £1,433 proportion of sa'ar:es of engineer 
and assistants. j Rates, taxes and lighting k Directora, salaries of manager and 
secretary, clerks, accountants, &c. Ё £9,122 insurance, £691 fires, £554 law aod £277 
professional charges. тл 81. per unit for first s'x units per lamp in winter and for 
first three units in summer, 21. after. n Exclusive of £18,504 debenture stock 
premiums. o Inclades £8,551 at credit of repairs and maintenance fund. p Pr» 
portion of salaries of ergineer and assistants £5,660. д Proportion of salar'es of 
engineer and assistante £1,407 and wa.es of Jamp trimmers. r Law £1,549, insur- 
ances £2,590. s Coverirg attendance and ren:wals on public lamps. 

LONDON.—a £71,871 premiums on stock. b £25 to purchase of current. c £8,383 
salaries of engineers aud offivera. d Directors ani trustees £3,650, salaries of 
management, secretary, engineera, clerke, &c., £8,00?. е Auditing £242, law £175, 
insvrance 21,416. / The capacity of generating plant a‘ Willesden was 7,500kw. 
g £23,425 premiums on stock. A Over-expended. i £4,077 salaries of engineers and 
offücera. j Directors and trustees £3,650, salaries of management, secretary, 
engin*era, cl-rks, & , 28,993, k Insurance £1,854, auditing £243, law £911. 
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The City of London Electric Lighting Co. (Ltd.) 
December, 1891. 


LONDON. 


The Metropolitan Electrie Supply Co. (Ltd.) 
1890. 


Undertaking Worked by... cee oan sas oas oas san san ses 
Date of Commencement of Supply 


Suppl f Alternate- current transformer sub-station feeding 5-wire Alt.curr. trans. in houses and sub-stations у= .- W. dis- 
System of ee tees cm emi mr" „% „% network; also continuous current 3-wire system. tribution, con.-curr. B- wire; also extra h. hase from 
Frank Bailey. R. R. Todd. (Will — y rotaries. 


bon „ „ „ „„ „„ 


YEAR ENDED 


DEC. 31,1900. | DEC. 31, 190 1. DEC. 31,1900. | DEC. 31,1901. 


19,002,892 


OUANTITIES— 
Units generated....... 


„% „„ dolo ьш ьш «ш кан ьан „„ „ — — | -— 
c -TRI 12,719,872 | 9,855,175 11,122,022 
„ sold to consumers . .. . — ces one cet one - 11,272,968 11,526,951 | 11,055,014 
„ sold for public lighting, &.... —À 1,200,000 1,192,921 = 67,008 
„ F/ / RR нан ЖАД» өз nil nil — д 
used qu WOED. des — — „> — 618,605 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY T 97° 247 ы 
Actual maximum supply demanded ........................ 11,230 kilowatts 12,583 kilowatts 8,905 kilowatts 10,842 kilowatts 
e сс оосово резе вобьненванев "ҮГҮТ 12:7% 11:5% 126% 11:7% 
Number of public lamps ....... ILI ILLI DT 508 arc 508 arc 25 arc 20 arc 
Number öf GODEUIDEEE „2.6506 ee speret osa ce or . 9.855 10,618 8,000 10,500 
Connections to mains in 8-c.p. lamps at end of y year — 519,113? 549,175 | 570,000 641, 270 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 15,000 18,000 | 10,750 
Per kilowatt Per kilowatt Per kilowatt Per kilowatt 
CAPITAL— AM Е capacity. Total. — capacity. TN capacity. capacity. 
AUTHORISED (ror ar)... £2,000,000 | £133 22.000000 £111 £2,000,000 | FI — 
A ———— — —— 000| 1,400,000 00 [1,200,000 66 7 1,000,000 — 
Loan (including Debenture charges) 800, 000 | 533 800,000 44°4 1,000,000 95 —- 
RECEIVED (ora) . . ...... ... .. I, 693, 909 ^ 113 1.805 950 100 1,419,056 132 == 
го icd icit ute odes tui vió sese —— —M ái 757 [1,105,950 615 927,185 | 86'3 — 
Loan (including Debenture charges — вә 560,503 57:4 700,000 38°9 470,000 43°7 — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ......| 333 547 222 | 194,050 10:8 602,815 561 = 
Share (unissued) 2. . . ... .. e. eee 94,050 6°27 94,050 5:22 12,3:0 1°15 — 
eee е зен »еаденраедав енед ouso nil — nil — 60,505 5:65 -— 
Loan (including Debentures) ...........................| 259,197 16:0 100,000 5:55 530,000 | 49:85 -- 
REPAID (TOTAL) G—V—«4«e˖ ꝓ. „„ —ͤ—ͤ— 24 2 EE 27,456 183 33,410 1:85 э Рт — 
RESERVE OR SINKING Un. .“ nile — 48,410" 269 || | vg доо 730 
DEPRECIATION FUND .......... „ 2 IDE" 6 97,916? | 540 [(/ '9 = 
EXPENDED (TOTAL)... m.. me soe sme sme nme nms nams sme ame san sm aaa 1,756,431 117 1,910,435 106 1,417,805 132 — 
Lands and buildings. ... 382,852 25° 433,396 24:0 334,257 511 — 
FFC — en 49°6 817,435 45:4 596,504 E55 -— 
N 2. .—.——.—.—.—.—. 077,0407 | 385 | 581,602 | 32:3 || 451,629 401 — 
. ͤdMMAA—A ] MA ]—·6i. SIUS гаыа d Ca pud pd 51 575 544 78,002 | 4°33 55,416 5 15 — 
BALANCE OF CAPITAL ACCOUNT .......................| – 62, 521 -417 i- 104,485 | - 581 1,250 ==, 
Per unit of Per unit of | Per unit of Per unit of 
Total. total units Total. total units Total, total units total units 
,,BEVENUE— sold. sold. — | sold. sold. 
ö ——————— ode bee £213, 474 41094. £239,972 4:5284. | £209, 013 5:090d. 5 083d. 
5 from supply ...e. eee eee 191, 3˙6 90d. 216,101 40794. 202,827 46404, 49254. 
is meters, BO. eee eee eee ves 7,594 0:1424d. 8,232 0°155d, 6,144 0°150d, 0`1564. 
е publie lighting .. . оо соевое! 15,196 0:2544. 13,412 0 253d. — — — 
" supply for ес . cesses ces eee cem „во eoo oem nil — nil — nil — — 
miscellaneous sources ........................ 910 0:0174 2,221 0*042d. 42 0 CO1d 0°001d. 
EXPENDITURE "UT OP REVENUE— 
TOTAL COSTS................. „ ——— À-— 106,146 30044. [£130,730 24664. |£130,513 3178d 3117d. 
TOTAL WORKS СОВТВ................ ee . 130,236 | 2:508d. | 103,171 | 1 946d. | 107533 | 266184 92-5084. 
Generation of electricity |... ee ЛӘК 119,149 22014. 91,429 17244. 106,099% 258ld, 24294. 
Fuel (including cartage, &c.) .. ossass 78,128 1:5084d. 56,150 1:059d. 69,065 1:681d 1:578d, 
Oil, waste, Waser, GROTON. . 5,520 0°106d. 4,189 0·079d. 6,172 0 151d. 0:158d. 
Wages ab station — ——— — 15,8144 0°305d, 17,194» 0:3244d. 15,275 0:572d 0:366d. 
Repairs and maintenance at station . m ss. 18,736 0°361d 12,759 0:2424. 15,472 0°377d 0°334d. 
Distribution of electricity... . mme 10,057 01944 10,783 0:202d. 1,524 00374 00754. 
W r Se 5,3077 O 102d 5,5531 0'104d. ||| (7 
CCT 47507 00914 5,200» | 00984. | | 1524 00874 e 
Public ighting er „ „ — — — — — — — 
Attendanes. .. . .es eee ese esu rure — — — -— — — — — 
T. ²˙ AA ˙—— Col t1 ЧОХ НЕВЕ) 1,030 0:020d 1,009 | O 019d. — — — 
MANAGEMENT AND PROPERTY CHARGES ... LIE 25,910 0:499d. 21,558 0:520d. 22,980 0:560d. 0*609d. 
ENCE UU ̃ !A IAE ТУСИ ARE ——— —— HÀ nil — nil — 1,37 0 033d, 0*056d, 
Rates and 68 eee ae ese 10,7227) | Q0'20ed. 11,027? 0:20%а. 3,604 00884. Oö Id. 
B. ̃ õ qua ed 126 edd Fark ensis Kia VERFIT ASA deans ERE SAM 15,183 029 7d. 16,551 03 12d. 18,008 0: 438d. 04224. 
R — NETT 8,506* 0:160d. 8,830* 0:1664. 12,1434 0:2926d 0:291d. 
. cesi MORE caine UU pen Sa So A dd 1.195 0'023а. 961 0:018d. 801 0 022d 0:023d. 
Establishment charges rere one 1,511 0:0254. 656 0:012d. 3,129 0:076d 0:0534. 
law ebarges l... 00 га dion 4.571! | 0°0844. 6,084" | 0118. 1,832¢ 0:045d 0:0544. 
| mean to mean X to mean % to mean 
FINANCIAL RESULTS— Total. E y nded Total. ae. exp 'ndeó Total. К ехр ‘nded Total. cap.exp'nded 
WORKING PROFIT FOR YEAR ............._.—.—.—.—...| £57,328 Э 51%, £109, 242 5'96% £78,500 a 99 £91,061 5'99% 
Sum carried to Depreciation Fund... . 1,514 93% \ 22.041 1:204 Í 14,000 4 10,000 0'65387 
Sum carried to Reserve Ёипа........................... nil ees — - zi 
Net interest on loans (incl. Debenture charges) 25,192 142% 28,520 1:567 15,570 1: 17 ГА 18,564 1:21% 
Net proht Tortha Fes. siera ле» 52,620 2:007. 58,681 3˙207 23,43) 1°76 62,698 4:13% 
BALANCE FROM LAST ACCOUNT ........................... 1.623 0:099% | 11,343 0 6197; 4.410 0:331 1.825 0:127; 
BALANCE AVAILABLE FOR DISTRIBUTION, &c.......... 34,243 2:097; 70,025 382% 27,840 2: 09% 64,522 4:24% 
f/ ˙ . TPT TEETE TARE E E ETTR — — | — — | ase = 
ORDINARY DIVIDEND PAID p... . gaii nil — 5% a 6% oot. BR = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 7317 5457 62:47, 61:3% 
Expenditure per mean kilowatt capacity . 3 £10. 16s. 2d. £7. 18s. 5d. i= — 
REVENUE PER MEAN KILOWATT CAPACITY .......-.... £14. 15s. 6d. £14. 10s. 10d. = 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN........ 8s. 11d. 9s. Od. 7s. 10d. 78. 94. 
Price charged for lighting, per unit sass = s as s os 8d. to 2d, 8d. to 24. ™ 6d. with discount 6d. to 5d. 
Price charged for power, per unit + 244. 21d. | 44, Id. 
Price charged for public lighting. 26 per lamp per ann. | £26 per lamp per ann, | — — 
Receipts per unit for private supply --. mesm... 409a. 45d. | \ 494d Өр], 
à „ publie lighting * aie 2-64d. * 2-10d.: | "mes | ( | : O le 
: anon Исе va тый EON ETE. — — — Digitized by O 8 
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AND GEARING. By E. RENDERE 12s. 6d., post free, 
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SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 

THE TELEPHONE.—By Dam Smaram and F. O. RAPHABL, In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. П. By Dr. J. A. Fusmura, In preparation. 

ELECTROMAGNETIC THEORY. Vol. III. By Oxtven Heavisipz. In 
preparation, 


ELECTRIC TUBE RAILWAYS FOR LONDON. 


Lord Winpsor’s Committee has been actively engaged during 
the past week in pushing forward with the large batch of 
electric tube railway bills, the consideration of which was 
commenced on the 16th inst., as reported in our last issue. 
We give this week a lengthy report of the proéeedings, and a 
map of the most important group in the 14 bills now before 
the Committee. Notwithstanding the amount of time which 
has been devoted to its programme, it may be said that the 
Committee has only just broken ground; and it may be expected 
that the multifarious questions and important issues which 
still remain to be considered will keep the noble Lords 
busy for some weeks to come. In the nature of things 
the more especially because of the directly competitive 
character of many of these schemes—it is impossible for the 
various Bills to be despatched independently and seriatim. 
The Committee is compelled to consider them as a whole, 
postponing its decision upon each individual scheme until it 
has done so. Up to its last sitting, on Wednesday, evidence 
had been heard on (1) the Charing Cross, Hammersmith 
and District Electric Railway Bills, Nos. 1 and 2; (2) the 
Piccadilly and City Railway and the lines associated with 
it. Unusual interest attaches to this last-named batch of 
schemes, inasmuch as it is the intention of its promoters 
that it shall form an extensive system of underground 
railways, similar to and not less important than the group 
of railways recently brought into coalescence by the astute 
Mr. Yerxes. Indeed, it is already becoming customary to 
speak of the Yerkes group” and the Morgan group” 
of these railways, the last-named being presided over by 
Mr. Yerkes’ millionaire compatriot, Mr. Рїкврохт Morean. 
Besides the Piccadilly and City Railway, the Morgan group, 
if authorised in its entirety, will comprise the under- 
ground tubes forming the London Electric Railways, the 
North-East London and the City and North-East Suburban 
Railways. Further, by what is practically an amalgamation 
with the London United Tramways (Ltd.), the Morgan group 
will be worked in conjunction with the surface electric 
tramways of this company, and a system of through 
fares is to be introduced between the tramoars and the 
trains. Particulars of this arrangement are set forth in our 
report of the evidence before the Committee. Our readers 
will perceive that it is as yet early to forecast the decisions of 
the Committee, or to discuss the relative merits of this large 
and important batch of bills. Sufficient, however, has taken 
place already to show that the apparent chaos is evolving 
slowly, by a process of natural selection and coalescence, into 
something like order. There is good ground for hope that 
the action of the strong capitalists who have taken the problem 
of London’s tube railways in hand, together with the judici- 
ous weeding out of superfluous schemes which we may expect 
from Lord Winpsor’s Committee, will go far towards 
effecting that organisation of underground railways the 
necessity for which was insisted upon by the Joint Committee 
of Parliament last year.. 
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It was scarcely to be expected that any unified system of 
tube railways could be developed by private capital without 
its evoking protest from the socialist advocates of municipal 
trading. Both withinand from without the Committee room 
this form of opposition is making its voice heard. The 
London County Council, as usual, of course, has been chat- 
tering. By no other term can we correctly describe its 
debate last Tuesday. Disappointed that Parliament has not 
seen fit to erect it into the central controlling authority 
over London's underground railways, it has aspired to 
erect itself into such an authority on its own sanction. 
Thus self-constituted, it has sat in judgment upon the 
14 bills before Lord Wirpsor’s Committee and has been 
pleased to classify them under four heads, according to the 
measure of its disapproval of them. At one end of the 
category it places the schemes which, ''subject to certain 
conditions,” it will not object to; and at the other extremity 
is its Inferno for schemes which should be opposed, for 
the most part, in toto." Considering that Lord Winpsor's 
Committee has been sitting for a week, the Council is rather 
behindhand with its decisions on this matter; but it is easy to 
discern from the tone of the speeches embodying these decisions 
that the Council bas been holding back in expectation of being 
called in by Parliament to act as the appointed authority. 
Mr. Benn describes this inattentiveness of Parliament as an 
“ unfortunate position,” Mr. Joun Burns thinks that the 
% Morganising" ought to be stopped, Mr. BAKER is all for 
shallow tunnels, and affects to believe that Lieut.-Col. Yorke is 
on his side, Mr. Smxxy Low clamours for the appointment of a 
Royal Commission on the whole question—even at this late 
hour !—and Dr. Napier feels unhappy because the Council 
itself has no powers such as а Royal Commission would 
have.” Clearly, the London County Council progressive 
fraternity are very much upset at the idea of a system of 
underground railways, uncontrolled by themselves, springing 
into existence beneath the ground dedicated to their own 
tramways. We have said more than once before, and we 
again repeat, that the pecuniary interest which the possession 
of its tramways gives to the Council in all questions affecting 
London’s railway systems is quite sufficient to disqualify the 
Council from acting as an authority in the matter. It cannot 
act impartially; therefore, it should persistently be refused 
power to act at all. 

So much for the opposition of the London County Council 
outside the Committee rooms ; it is also raising opposition, on 
quite other grounds, within them. The erection of railway 
buildings fronting upon publie thoroughfares is no new thing 
in London; and it has hitherto been the law that such build- 
ings—forming a necessary part, as they do, of undertakings 
authorised by special acts of Parliament—shall not be 
subject to the Metropolitan Buildings Acts. To bring 
them under these municipal acts would be superfluous, 
and would lead to unnecessarily irksome restrictions, The 
London County Council, acting on the authority vested in 
it by the Metropolitan Buildings Acts, has had control over 
the buildings for electricity supply works, and it professes 
inability to see the difference between these and the buildings 
for electric railway generating stations. To its mind a power 
station is a power station, wherever and for whatever pur- 
pose erected ; and it is desirous of having power to enforce 
* uniformity in its construction. This view of the matter 
was put forward on Tuesday by the Council, in connection 
with the Metropolitan and District Railway Bill. The 
power station for this railway will supply current for 
the Yerkes group of underground lines; and we regard 
it as a piece of purely vexatious opposition that the 


County Council, now that all the plans for the power 
station are prepared and lodged before Parliament, should 
have sought power to override them and insist on irksome 
and expensive modifications. No useful end would have been 
gained by granting such power to the Council; on the con- 
trary, as we have said, the progress of individual electric 
railway schemes in London would be uselessly hindered. It is 
satisfactory to note, therefore, that the Committee has refused 
to sanction this extension of the Metropolitan Buildings Acts to 
he buildings connected with London’s underground railwaye. 


THE INSTITUTION AND ITS PROPOSED MODEL 
CONTRACTS. 


At the meeting of the Institution of Electrical Engineers 
last night the proposed form of Model General Conditions for 
vse in connection with contracts for plant, mains and appa- 
ratus for electricity works, was brought forward, as drafted by 
a committee appointed for the purpose, and presented to the 
Council for adop'ion as the Model General Conditions 
recommended by the Institution of Electrical Engineers. 
The committee was appointed by the Council on Dec. 20, 1900, 
and met first on Jan. 7, 1901 ; it was then arranged :— 

]. To send copies of the original draft, for the purpose of eliciting 
criticisms and suggestions, to the Electrical Plant Menufacturere' Asso- 
ciation, to the Cable Manufacturers’ Association, and to the Municipal Е'ес- 
tr. cal Association, as well as to certain engineers and manufacturers, and 

2. To consider such replies as should be received when examining the 
draft conditions in detail. 

At the request of the committee, the three associations above 
named, and also the Engineering Employers’ Federation, 
appointed delegates to confer with the committee, and at a 
subsequent council meeting these delegates were formally 
added to the committee, which was much strengthened and 
greatly assisted by their co-operation. The meetings of the 
committee were well attended, and the draft General Condi- 
tions were considered individually in great detail, the views of 
all parties being carefully studied, and, as far as possible, har- 
monised. The General Conditions, with the emendations and 
additions made in the first survey, were re-examined in detail, 
and were then submitted to counsel. The form of General 
Conditions hereto subjoined is that agreed to as between 
counsel and the committee. By order of the Council of the 
Institution they have now been placed before а general meet- 
ing, in order that they might be discussed, and that any impor- 
tant criticisms thus elicited might be carefully weighed, and 
the committee and the Council assisted in their attempt to 
draft a cet of General Conditions which may meet with general 
acceptance. In view of the importance of these model con- 
ditions and the necessity that they should be thoroughly 
discussed before they become crystallised, we herewith repro- 
duce some of the main clauses in the draft. By this means 
we hope, through the medium of our Correspondence columns 
to elicit discussion from electrical engineers and others who 
may have been prevented from taking part in yesterday’s 
discussion. 

Our readers will clearly understand that the clauses quoted 
below are merely in their draft form, and are subject to sub- 
sequent revision, 

The draft commences with definitions of terms, such as“ pur- 
chasers,” contractor, engineer, work or works, 
&c. Passing over such matters as ‘‘ drawings,” “ founda- 
tions and builders’ work," use of crane," site,“ &c., we 
come to :— 

T'eudercr's Specitication.—' The tenderer is required to fill in the details 
of bis tender in the spaces provided fur the purpose ut the end of each sec- 
tion of the specification. Such statement will be accepted in lieu of a 
detailed specification, but the tenderer is at liberty to add any further 
information that he may deem desirable, and in the event of his doing so 
shall print or type the same and annex it to the, specification returned 
by him. Р 

Dravwinys to accompany Tender. The tenderer must submit with his 
tender the drawings enumerated in the section for which he is tendering, 
drawn to as large a scale as is convenient. Detailed drawings are not 
required to be submitted with the tender; but if. the tenderer wishes to 
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call special attention to any detail of construction, he may submit a draw- 
ing of the same with his tender. All drawings submitted by unsuccessful 
tenderers shall be returned within 14 days of the date of the adjudication 
of the purchasers upon the tenders. | 


Tenders.—The copy of the speeification herewith supplied to each 
tenderer must be filled up, returned intact, together with the General 
Conditions and drawiogs, sealed and marked “Tender for Electricity 
Works, addreesed to ——, and must be received by him before —— p.m. 
on ——. The purchasers reserve to themselves the right of accepting а 
separate tender or separate tenders for any one or more of the sections of 
the specification. The purchasers do not bind themselves to accept the 
loweat or any tender, nor will they be responsible for, cr pay for, expenses 
or losses which may be incurred by any tenderer in the preparation of his 
tender, except as provided by condition 10. The sum deposited by the 
tenderer on application for the specification will be refunded to him witbia 
14 days of the date of the adjudication upon the tenders, unless in any case 
the purchasers, on the advice of the engineer, shall determine that the tender 
was not made in good faith, in which case the deposit shall be forfeited. 
Extra copies of the specification and general conditions may be supplied by 
the engineer to tenderers on payment of 5e. per set, and extra copies of 
the drawings at a reasonable price. The engineer shall decide whether a 
tenderer should or should not be so supplied. 


Contractor to inform Himself fully.—If the contractor shall have any 
doubt as to the meaning of ару portion of these general conditions or of 
the specifiation, he shall, before signing the contract, set forth the par- 
ticulars thereof, and submit them to the engineer in writing, in order that 
such doubt may be removed. 


Contract and Bond.—The contractor shall, upon the acceptance of his 
tender, enter into a sealed agreement for the proper fulfilment of the 
contract, and provide and name two suretiea, or grantors of an insurance 
or guarantee policy, whose names shall be set out in the tender and be 
subject to the approval cf the purchasers, and who shall execute a joint 
and several bond or grant an insurance or guarantee policy to the exteat 
of 10 per cent. of the value of the contract, by way of surety ship for the 
due and faithful performance of the contract, as defined by these condi- 
tione, such suretyship to be binding, notwithstanding avy variations, 
alterations, directions, or extensions of time to be made, given, conceded or 
agreed under these conditions. The required agreement and instrument 
of suretyship shall be prepared or approved by or for the purchasers aud 
executed by the contractor and his sureties, insurers or guarantors res; ec- 
tively within 30 days after the same shall be presented to them for that 
purpose, and the purcbasers shall execute their portion of the contract, 
and forward the same to the contractor not less than one month from the 
date of acceptance of his tender. 

Unless the contractor shall, within 14 days after being required in 
writing so to do, satisfy the foregoing provision, the purcbasers may at 
their option withdraw their acceptance of the tender, and on such with- 
drawal being notified in writing the deposit shall be forfeited. 

In case the contract and bond or security shall not be executed by the 
contractor or his sureties, insurers or guarantors respectively within 30 
days after tbe arne shall have been presented to them fcr that purpose, 
the purchasers shall not, unless they think fit, be bound by their acceptance 
of the tender, or by the contract, but the same shal), at the option of the 
purchasers, be absolutely void, and if the purchasers, by notice in writiog 
to the intending contractor, declare the same to be void, the purchasers 
shall not be liable to or for any claim or demand from the contractor in 
respect of work then already done or materials furnished, or in respect of 
any other matter or thiog whatsvever. 

In case the contract shall not be executed by the purchasers within 
30 days after fhe acceptance of the tender the tenderers shall not, unless 
he thinks fit, be bound by his tender, but the same shall, at his option, be 
absolutely void, and if the tenderer, having duly complied with these con- 
ditione, shall, by notice in writing to the purchasers, declare the same to 
be void, the tenderer shall not be Jiable to or for any claim or demand 
from the purchasers, but he shall bs entitled to be repaid the proper 
expenses of his tender, together with any sum or sums in respect of work 
then already done or materials furnished, at the request in writing of the 
purchasers. : 

The expenses of completing and stamping the contract and bo: d or 
insurance or guarantee policy shall be paid as to one-half by the contractor, 
and the other half by the purcbasera, and the contractor shall be furnished 
with an executed counterpart of the contract. 

Local Government Board's Sanction. —The contract will be made subject 
to the sanction of the Local Government Board (London County Council) 
being given, on terms accceptable to the purchasera, to the borrowing by 
the purchasers of the necessary moneys for the purpose of carrying out the 
works. The contractor is to be notified on acceptance of his tender whether 
such sanction has been applied for or obtained. [NOTE.—This clause will 
only be used in connection with municipal contracts.] 


We give the foregoing as a sample. The next batch of 
clauses in the draft deal with ‘‘drawings of completed 
works," “ sub-letting of contract,““ approved apparatus,” 
“ notices to the contractor, and “ patent rights." This last- 
named is as follows :— 


The contractor sball fully indemnify the purchasers sgainst any action, 
claim or demand, costs or expentes arising from or incurred by reason of 


* The contractor shall not, without the consent in writing of the 
engineer, atsign his contract, or any [substantial] part thereof, nor under- 
let the same or any [substantial] part thereof, nor makeany sub-contract with 
any person or persons for the execution of any portion of the works other 
than for raw materials, for minor details or for avy part of the work of 
which the makers are named in the contract. | 


any infringement or alleged infringement of letters patent, trade mark or 
name, copyright or other pro rights, in respect of any plant, work, 
material or thing, system or method of using, fixing, working or arrange- 
ment used or fixed or supplied by the contractor. All payments and 
royalties payable in one sum or by instalments or otherwise shall be 
included by the contractor in the prices named in his tender, and shall be 
paid by him to those to whom they may be due or payable. 

In the event of any claim being made or action brought against the 
purcbasers in respect of any such matters as aforesaid, the contractor shall 
be immediately notified thereof, and he shall, with the assistance, if neces- 
sary, of the purchasers, but at his sole expense, conduct all negotiations 
for the settlement of the same, or any litigation that may arise therefrom. 


An important general clause deals with ‘‘ power to vary or 
omit work :— 


The contractor shall not alter, in any way whatsoever, any of the work, 
except as directed in writing by the engineer; but the engineer sball have full 
power, from time totime during theexecution of the contract, to alter,amend, 
omit or otherwise vary any of the work, without in any way affecting or 
vitiating the contract, and the contractor shall carry out such alterations, 
amendments, omissions, variations or directions, and be bound by the same 
conditions as far as applicable, as though the said alterations, amend- 
ments, omissions, variations or directions occurred in the contract. The 
differencs of cost, if any, occasioned by any such alterations, amendments, 
omissions, variations or directions, sball be added to or deducted from the 
contract prices as the сазе may require. The amount of such difference, 
if any, sball be ascertained and determined in accordance with the rates 
specified in the schedules of prices, so far as the same may be applicable, 
and where the rates are not contained in the said schedules, or are not 
applicable, they shall be settled with the engineer. But the purchasers 
shall not become liable for the payment of any charge in respect of any 
such alterations, ameudmenta, variations or directions unless the instruc- 
tion for the performance of the same shall have been given in writing by 
the engineer, nor unless such instruction shall state that the matter 
thereof is to be the subject of an extra or varied charge, nor unlees the 
particulars of his claim shall be set forth in writing by the contractor, and 
furnished to the purchasers within one month after the execution of the 
same ; but subject to these conditions being duly complied with, the pur- 
chasers shall be bound by such psrticulars unless they or the engineer 
object thereto in writing within two calendar months after delivery thereof. 

In the event of the engineer requiring to dispense with or add to any 
pert of the plant or works to be done under this contract such reasonable 
and proper notice shall be given to the contractors as will enable them to 
make their arrangements accordingly. 

Unless the contractor sball otherwise agree in writing, the total sum of 
money set out in the contract shall not be affected by such alterations, 
amendmenta, omissions, variations or directions to the extent of more than 
10 per cent. of the amount of thecontract. Provided always that in cases 
where goods or materials are already prepared, a reasonable sum shall be 
alowed by the engineer for any Wok already done that requires to be 
altered. 

Negligence.—If the contrator shall fail to execute the work with due 
diligence and expedition, or shall refuse or neglect to comply with any 
orders given bim in writing by the engineer, or shall fail to execute any 
other matter stipulated in the contract, ог shall contravene the provisions 
of the contract, the purchasers shall, after seven days’ notice to the con- 
tractor in writing, be at liberty to employ other workmen, and forthwith 
perform such work as the contractor may have failed to do, or, if the pur- 
chasers shall think fit, it shall be lawful for them to take the works wholly 
or in part out of the contractor's bands, and re-contract with any other 
person or peraons, or provide апу other materials, tools, tackle or labour 
for the purpose of completing the works or any part thereof, and the pur- 
chasera shall, without being responsible to the contractor for loss or wear 
and tear of or injury to the same, have the free use of all the mteriala, 
tools, tackle or other things, the property of the contractor, which may be 
on the site, for use at any time in connection with the work, to the 
exclusion of any right of the contractor over the same. 

If the cost of completing the works exceed the balance due to the con- 
tractor, the eaid materials, tools, tackle or other things may be sold by the 
purchasers, and the proceeds applied towards the payment of such differ- 
ence. Any outstanding balance existing after crediting the proceeds of 
such gale shall be paid by the contractor on the certificate of the engineer, 
but when all expenses, costs and charges incurred in the completion of the 
work are paid by the contractor, all such materials, tools, tackle or other 
things shall be removed by the contractor. 


After a clause or two on “death, bankruptcy, assignment 
and sub- contracting, we come to ‘‘ inspection and testing at 
maker'a works" :— 


The engineer, and his duly authorised representative, shall have at all 
reasonable times accees to the contractor's works, and shall have the power 
at ali reasonable times to inspect, examine and test the materials and work- 
manship of the plant during its manufacture there ; and if part of the 
plant is being manufactured on other premises, the contractor shall obtain 
for the engineer and for his duly authorised representative permiss:on to 
inspect as if the plant wera manufactured on his own premises. 

The engineer shall, on giving 14 days’ notice in writing of his grounds of 
objection, bave full libarty to reject all or any materials, plant or work- 
manship which, in his opinion, are not in accordance with the contract, or 
are defective for any rea: on whatever, and such rejection shall be operative 
and final at the expiration of such notice, provided that, if notice of any 
such rejection, setting forth the reason for such rejection, be not sent to 
the contractor within 14 days after the grounda upon which such rejection 
is based have come to the knowledge of the engineer, he shall not be 
entitled to reject the said materials, plant or workmanship on these grounds, 
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The contractor shall give the engineer not leas than seven days’ notice of 
апу material being ready for testing, and the engineer, or his representa- 
tive, shall proceed to the contractor’s works within three days of the date 
on which the material is notified as being ready ; failing which visit the 
contractor may proceed with the tests, and, in the absence of the engineer, 
the teats shall be taken as if they were made in his presence. 


ж a * * Ф * 


Engineer's Supervision.—All the works are to be carried out under the 
direction, control and to the entire satisfaction in every respect of the 
engineer ; but the contractor shall be responsible for the accuracy of his 
work, and no plea as to the acts, order or general supervision of tbe engi- 
neer otherwise than instructions given by bim in writing will be admitted 


a 


in justification of any errora of construction or fixing. ^ 


Engineer's Decisions.—In respect of all matters which are left to the 
decision or certificate of the engineer, the engineer shall, if required so to 
do by the contractor, give in writing a decision thereon, and his reasons 
for such decision, or if he shall withhold any certificate then his reasons for 
80 doing. The decision of the engineer shall be final and binding, subject 
only to the right of arbitration reserved by these conditions. 


Contractor's Superintendent and Workmen.—The contractor shall con- 
stantly employ at least one competent superintendent to superintend the 
erection of the plant and the carrying out of the works. The said superin- 
tendent shall be present on the site during working hours, and shall be 
prepared to receive from time to time orders and instructions from the 
engineer cr his duly authorised representative. 

The said superintendent, if objected to by the engineer, on account of 
in*apacity, misconduct or negligence, shall be removed by the contractor, 
and the contractor shall, after receiving formal objection in writing, forth- 
with replace him by another superintendent, competent to fulfil his duties. 

The engineer shall be at liberty to object to any person employed by 
the contractor in the execution of or otherwise about the works who shall, 
in his opinion, misconduct bimself or be incompetent or negligent, and the 
contractor shall forthwith remove the person so objected to, and if necessary 
replace him by a satisfactory person who shall be the servant of and be 
renumerated by the contractor. ' 


Liability for Accidents.—The contractor shall properly cover up and 
protect such of the work as may be liable to sustain injury by exposure. 
He shall also take every necessary, proper, timely and useful precaution 
against accident or injury to the plant, and shall te and remain answerable 
and liable for all losses, damages or injury which, during the progrees of 
the work, and until it be taken over under clause 42, may arise or be 
occasioned to the plant, or any part thereof, whether proceeding from the 
eflects of the weather, storms, fire, lightning, tempest, defective or careless 
work, or apy accident not arising out of the act or neglect of the purchasers 
or their agents or of any other contractor, and for any losses, damages or 
injury tbrough the execution of his work, to any property, persons, animals, 
sewera, drains, gas, water or other pipes, sheds, buildings, implements, 
articles or materials ; and all such losaes, damages or injuries if sustained 
by the purchasers, shall be made good in the most complete and substantial 
manner by, and at the sole cost of the contractor, and to the satisfaction 
of the engineer, and the contractor ehall indemnify the purchasers against 
all claims and demands in respect of such losses, damages or injuries, if 
sustained by any other person or persons. 

He sball likewise, until the plant shall bave been taken over under 
clause 42, indemnify and save harmless the purchasers against actions, 
suita, claims, demands, costs or expenses arising in connection with the 
works under the Workmen’s Compensation Act, 1897, and any other 
statute in force at the date of the contract dealing with the question of the 
liability of employers for injuries sustained by employés. 

In the event of any claim being made, or ac'ion brought against the 
purchasers arising out of the matters referred to in this clause, the con- 
tractor shall be immediately notified thereof, and he shall, with the assis- 
tance if necessary of the purchasers, but at bis sole expense, conduct all 
negotiations for the settlement of the same, or any litigation that may 
arise therefrom. The purchasers, will, at the expense of the contractor, 
afford all available assistance for any such purpose. 

Replacement of Defective Work or Materials.—If during the progress of 
the werk on site, the engineer shall decide and notify in writing to the 
contractor that the contractor has executed any unsound or imperfect 
work, or bas supplied any plant or materials of inferior quality to those 
specified, the contractor shall at his own expense, within 24 hours of his 
receiving the notice, proceed to alter, re-construct or remove such work 
or supply fresh materials up to the standard of the specification, and in 
case the contractor shall fail to comply with such orders, the purchasers 
may, without further notice, remove the work or materials complained of, 
and, at the cost of the contractor, perform all such work or supply all such 
materials. 

Deductions from Contract Price.— All costs, damages or expenses which 
the purchasers may have paid, or be liable to pay, or which shall have 
become forfeited to the purchasers as provided fur by these conditions and 
by the specification, shall be paid by the contractor to the purchasers on 
the certificate of the engineer, or if not во paid may be deducted from апу 
moneys in their hands due or becoming due to the contractor under the 
contract, or recovered by action at law or otherwise from the contractor. 


Terms of Payment and Certificates of Engincer.— The contractor shall 
from time to time be entitled, upon the certificates of the engineer and 
within 28 days from the date of each certificate, to payments by the pur- 
chasers by instalments in accordance with the following provisions :— 
(I.) As the works progress, 80 per cent. upon the contract value of the 
work from time to time delivered or executed on the site to the satisfac- 
tion of Ње engineer. (II.) The remaining 20 per cent. (referred to herein 
as retention money) in respect of each distinct section or part of a section 
of the works as follows :—(a) 10 per cent. at the expiration of one month 


after the works shall have been taken over by the purchasers under 
clause 42 or alternately, at the option of the contractor, at the expiration 
of one month after the works shall bave been put into beneficial use by the 
purchasers ; (0) 10 per cent. at the expiration of nine months after the 
first 10 per cent. becomes due under (a). No part of the retention 
money will be payable at the time at which payment of the eame ought 
otherwise to be made under the contract unless in the opinion of the 
engineer the works are then in good repair, condition and sound working 
order, fair wear and tear and accidental injury or damage by persons other 
than the contractor's servants and not due to faulty workmanship or 
material excepted. Provided, however, that where the defects are not of 
such importance as to affect the full beneficial use of the works, the reten- 
tion of the whole instalment shall not be insisted on, but the purchasers 
ehall be entitled to retain such less sum of money, as, in the opinion of the 
engineer, represents the damage to tbe purchasers arising out of incom- 
plete or defective details. Any sum retained under this clause will become 
due upon the adjustment of such details to the eatisfaction of the engineer. 
In the event of the purchasers failing to pay tbe contractor any amount 
certified by the engineer, within the specified iod, and in accordance 
with the contract the contractor sball have the right, on giving 14 days’ 
notice in writing to the purchasers or the engineer, to stop all operations, 
and the expenses incurred in resuming work sball be paid by the pur- 
chasers to the contracter as an extra over and above the amount payable 
under the contract. Every application to the engineer for a certificate 
must be accompanied by a detailed claim (in duplicate) setting forth in the 
order of the schedule of prices particulars of the work executed to the date 
of claim, and the certificate shall be issued within 14 days of the applica- 
tion for same. Not more than one certificate shall be issued in any one 
month in respect of the same section. The engineer shall not give bis 
certificate in respect of any work wbich is in any respect defective or not 
according to the contract, or while the contractor is not using due diligence 
in the pro:ecution of the work, or is making default in the performance of 
his contract. The engineer may by ару certificate make any correction or 
modification in any previ us certificate which shall have been issued by him, 
and payments shall be regulated and adjusted accordingly. 


Clause 40 deals with the important matter of “ damages 
for delay in completion " :— 


. If the contractor sball fail in the due performance of his contract by and 
&t the time fixed under the contract, whether by way of extension or 
otherwise, the engineers shall, in writing, certify the fact of such failure, 
and in such case the contractor sball psy to the purchasers, аз and for 
agreed liquidated damages, the following amounts, reckoned on the contract 
value of such portion only of the works as cannot, in consequence of the 
delay, be used beneficially— during the first four weeks of the delay, 5s. per 
£100 ; during the second four weeks, 10s. per £100 ; during thethird four 
weeke, 15e. per £100 ; and during the fourth or any subsequent four weeks, 
20s. per £100 ; for each and every week which may have elapsed between 
the appointed time and the actual time of completion. 


With regard to “ tests on completion," the clause provides, 
inter alia, that— | 


Оп the giving of such notice, the plant shall, for the purpose of the 
tests, be deemed to be complete, and no alterations or readjust ments of 
the same sball be made within 48 hours before the time fixed for starting 
the tests, without the express permission of the engineer in writing. 
Should any alterations or readjustments be found necessary within 48 
houra before the time fixed for starting the tests, tbe tests may, at the sole 
option of the engineer, be deferred for a period not exceeding 14 days, and all 
reasonable expenses to which the purchasers may be put by the deferring of 
the tests shall be borne by the contractor. The contractor shall find and 
provide all necessary superintendence and labour for the purposes of the 
tests, and during the tests shall have the full working control of the plant. 
If, at the time agreed upon between the contractor and the engineer for the 
starting of the tests, the engineer or his duly authorised representative 
shall fail to attend, the tests may proceed in his absence. As soon as the 
tests have proved that the plant has completely fulfilled the contract con- 
ditions the engineers shall forthwith ғо certify in writing to both the 
purchasers and the contractor, and th: reupon it shall be deemed that the pur- 
chasers have taken over the plant, If the works fail under the tests to 
fulfil the contract conditions, complete new tests shall, if required by the 
engineer or by the contractor, be carried out upon the same terms and con- 
ditions, and upon payment to the purchasers of all reasonable expenses to 
which they may be put by the repeated tests. 

If the tests, proving that the works fulfil the contract conditions, be not 
made by the contractor within one month after the date fixed under 
clause 39 for the completion and the readiness of the worke for beneficial 
use or for testing, and if, in the opinion of the engineer, the tests are being 
unduly delayed, the engineer may, in writing, call upon the contractor, 
under seven days’ notice, to make such tests, and on the expiry of such 
notice such testa shall forthwith be made by the contractor. 

If, after the expiry of the notice frorn the engineer, the contractor 
neglects to make such testa, the engineer may proceed to make such tests 
himself at the contractor' risk and expense. 


Rejection of Incfficient Work.—If any portion of the completed works fails 
to pass the specified“ tests on completion,” the engineer may totally reject 
such portion, and in the latter event the purchasers shall have the option 
of :—(a) Permitting the contractor to replace the defective work, or (5) 
themselves replacing the defective work by purchase from or contract with 
any other party or parties, or (c) returning the defective work and recover- 
iog the sum or sums paid or allowed on account of same. In the event of 
(a), the substituted works shall be in all respects deemed to be subject to all 
the terms and conditions of the contract. In the event of (ö), no further sum 
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beyond that already paid to the contractor in respect of the work in question 
shall be due or payable by the purchasers to the contractor in respect of such 
defective work, but the contractor «ball repay to the purchasers avy sum 
paid by them in respect of such work; and the contractor shall also pay 
to tbe purcbasers any loes or damage to which they may be put by reason 
of the purchase or replacing of fresh work by them, it being that 
if the contractor shall fail to execute works in strict accordance with the 
specification, it shall be lawful for the purchasers, at their discretion, to 
obtain, without additional coet to them, the work in question from any 
other party or parties, or so to arrange for the execution of the works, аз 
they may deem desirable, and that the contractor shall be liable for any 
loss suffered, or expenditure beyond. the contract prices incurred by the 
purchasers in consequencce of such failure. In the event of (c), if the 
defective work be required by the purchasers for beneficial use, they shall 
be entitled to make use of the same for a reasonable time sufficient to 
enable them to obtain other work to replace it, the contractors being 
allowed a reasonable eum for the use of the same. 


Maintenance,— Until the final certificate shall have been issued the con- 
tractor shall be responsible for any defects that may develop under normal 
and proper use arising from bad materials, design or workmanship in the 
works When called upon, in writing, by the engineer to remedy such 
defects, the contractor shall do so with due diligence, and unless such 
defects be remedied by the contractor within reasonable time, the con- 
tractor shall be responsible for all losses, damages, &c., sustained by the 
purchasers through such defects. If the defects be not remedied within a 
reagonable time, the purchasers may proceed to do the work at the con- 
tractor's risk and expense, Until the final certificate shall have been 
issued the contractor shall bave the right of entry by himself or his duly 
authorised representativee, at all reasonable working hours, upon all parts 
of the works for the purpose of inspecting the working and the records of 
the works and taking notes therefrom, and, if necessary, makiog any tests 
at reasonable times at his own riek and expense. 


Requirements of Local A uthorities.— The contractor shall, throughout the 
continuance of the contract, and in reepect of all matters arising in the 
performance thereof, promptly and effectually conform to all the require- 
ments of any local or municipal authority in whose district the work may 
be executed, and provide for the safety and due convenience of the public. 

Arbitration.—If at any time any question, dispute or difference shall 
arise between the purchasers or their engineer and the contractor as to 
any matter of construction, fact or otherwise, upon or in relation to or in 
connection with the contract, either party may forthwith give to the other 
notice in writing of the existence of such question, dispute or difference, 
and such question, dispute or difference shall be referred to the arbitration 
of & person to be mutually agreed upon, or, failing agreement, to some 
pereon appointed by the president for the time being of the Institution of 
Electrical Engineers. The award of the arbitrator shall be final and bind- 
ing on the parties. Upon every or any such reference the costs of and 
incidental to the reference and award respectively shall be in the discre- 
tion of the arbitrator, who may determine the amount thereof, or direct 
the same to be taxed as between solicitor and client, or as between party 
and perty, and sball direct by whom and to whom, and in what manner 
the same shall be borne and paid. This submission shall be deemed to 
be a D EE to arbitration, within the meaniog of the Arbitration 
Act, 1889. 


The draft clauses, of which the foregoing gives but a selec- 
tion of the more important, are followed by a Form of 
Tender and a Form of Agreement proposed for use in 
connection with these contracts. These are reproduced 
verbatim below :— 

FORM OF TENDER. 


SECTION. 
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To the 


C the undersigned, do hereby offer to contract 
for the above- named work, in accordance with the preceding general con- 
ditions and specification, at the prices which......... have submitted on the 
preceding page, and in case......... tender be accepted ......... do hereby 
undertake and agree to execute a contract in accordance with general con- 
ditions, clause 10, and ......... propose as sureties as required by that 
clause............ of Я О е 


Аааге ИРИНЕ y АЕ УКЫУ 


FORM OF AGREEMENT. 


THis AGREEMENT, made the ...... day of ......... , 190..., between ......... 
(hereinafter referred to as the contractor) of the first part, the (herein- 
after called the ригсһа‹егв”) of the second part and of 
F NN TN C of (hereinafter called the 
“ sureties ") of the third part. Whereas the purchasers are about to erect 
and maintain the .. „ bereinafter called the “ worke," mentioned, 
enumerated or referred to in certain general conditions, specification, 
drawings, form of tender and echedule of prices, which for the purpose of 
identification have been signed by .................. on behalf of the con- 
tractor and (the engineer of the purchasers) on behalf of 
the purchasers. And Whereas the purchasers have accepted the tender of 
the contractor for the provision and execttion of the said works for the 
sum of ...... e upon the terms and subject to the conditions here - 
inafter mentioned. And Whereas the sureties have agreed, for the considera- 
tion hereinafter appearing to enter into the covenants hereinafter contained, 
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and on their part to be performed. Now this Indenture witnesseth that in 
pursuance of the said agreement and in consideration of the payments to be 
made to the contractor by the purchasers as hereinafter mentioned, the 
contractor hereby covenants with the purchasers, their successors and 
assigns that he shall and will duly provide, erect and complete, uphold 
and maintain the works mentioned, enumerated or referred to in 
the contract, and shall do and perform all other works and things 
therein mentioned or described or which ave implied therefrom or 
therein respectively or may be п for the completion of 
the said works within and at the times and in the manner and 
subject to the terms, conditions and etipulations in the contract men- 
tioned and to the satisfaction of the engineer for the time being 
of the purchasers, and also will to the like satisfaction maintain the 
same in an efficient mapner as mentioned in the contract, and shall and will 
observe and perform all the conditions end provisions set out in such 
contract and that all the powers, liberties, rights and privileges mentioned 
therein and conferred thereby in respect of such works shall and may be 
exercised according to the true intent and meaning thereof and in con- 
sideration of the due provision, erection, execution, construction and com- 
pletion of the said works and the maintenance thereof ax aforesaid and of 
the covenant of the sureties hereinafter contained, the purchasers do hereby 
for themselves, their successors and assigns covenant with the contractor 
that they, the purchasers, their auccessors and assigns will upon the certifi- 
cates of the engineer for the time being of the purcbasera, pay to the con- 
tractor the eaid sum ob.. , or such other sum as may become 
payable to the contractor under the provisions of the contract, such 
payments to be mace at such time and in such manner as is provided by 
the contract. And Ње sureties, at the request of the contractor and in 
consideration of the purchasers entering into this agreement, do hereby 
jointly and severally covenant and guarantee with aud to the purchasers 
that the covenant on the part of the contractor in this contract contained 
shall be well, truly and faithfully performed by the contractor in every 
respect according to the true intent and meaning of this contract, and that, 
in the event of default оп the part of the contractor in respect of the 
performance in any particular of the said contract, the sureties will pay to 
the purchasers all such losses, damages, costs, charges and expenses as the 
purchasers may sustain, incur or be put unto by or by reason or in conse- 
quence of avy such default, but so nevertheless that the total amount to 
be demanded or recovered by the purchases of or froin the sureties shall 
not exceed the sum of 10 per cent. of the total contract price. 

Provided always and it is hereby covenanted, agreed and declared 
between and by the parties hereto that these presents are entered into and 
the said works are to be provided, erected, executed, constructed, completed 
and maintained upon and subject to the terms and conditions contained in 
the contract, and that the parties hereto respectively shall bave such rights, 
powers and liabilities, and the said engineer shall have such powers and 
authorities in respect of the said plant and the tools and materials for the 
same and extension in respect of the contract and all matters connected 
therewith as are given and expressed by and in the ваше terms and 
provisions of the contract. 

In wilnees whereof, &c. 


LARGE GAS ENGINES FOR DRIVING ELECTRIC 
GENERATORS.* 
BY A. R. BELLAMY, M. I. k. E., M. I. II. E. 
(Concluded From page 1015, Vol. XLVIII.) 


5. Want of Relsability.—The same cause—viz., the slide valve 
that gave trouble at starting was also responsible for most of the 
difficulty in working, The introduction of tube ignition very 
materially simplified the gas engine and therefore made it more 
reliable. In a “ Stockport” gas engine fitted with tube ignition 
there are, as a general rule, only four valves, which are of the 


mushroom type :—(1) The gas valve, which admits the gas to the 
mixing chamber, and in the“ hit-and-miss " method of governing 
this valve is only opened every other revolution when the engine 


is working up to its maximum power. (2) The charge valve, 
which allows the explosive mixture to enter the cylinder. (3) The 
timing valve, which controls the time of ignition. (4) The exhaust 
valve, which permits the producta of the explosion to escape into 
the atmosphere. All these valves are lifted by means of suit- 
able levers actuated by cams fixed on the side-shaft, and they are 
closed by springs. The side-shaft is driven from the crank-shaft 
by means of worm gearing. It will thus be scen that the valves 
and gear are simple, and give little chance for anything going 
wrong. It is always desirable to have these valves working verti- 
cally. With electrical ignition the timing valve is dispe with. 
The other moving parts of a gas engine, such as the piston, con- 
necting rod, crank-shaft, &c., are common to steam engines; во 
there is no necessity to do more than mention them. It must, 
therefore, be admitted that the gas engine is now extremely simple 
and (in the writer's opinion) will work with less attention than any 
other reliable prime mover. The gas engine requires some attention 
which is special to itself, but any intelligent labourer will be able to 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers, April 8th. | | 
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attend to the largest gas engines aftera little instruction. Asa rule, 
it is better to employ a man who has no preconceived ideas upon the 
subject, and will simply carry out the instructions given to him. 
When engines are worked with any form of poor gas it is some- 
times found that there is trouble owing to tar being carried along 
with the gas and deposited on the gas valve, thus causing it to stick. 
This is not a fault of the engine, bat in the gas plant, and the 
greatest care must be taken to have the gas perfectly free from tar. 


pressure, and provide no means of escape at the point of. greatest 
pressure. It is found in practice that large engines lubricated as des- 
cribed give no trouble, and are economical in the amount of oil used. 
7. Insufficient Provision for Preventing Oil being thrown about.—It 
will be readily understood that the system of lubrication just described 
is worthless unless every provision is made to prevent the oil bei 
thrown about and wasted. Ifthe oil is all collected, then a li 
supply can be given to the bearings. This necessitates the oil guards 


One of Two 150 B. H. r. Stockport Gas Engines driving Dynamo for Lighting and Power Purposes. Engiae working with Dowson Gas. 


As a test of reliability mention may be made that Messrs. Andrew, 
of Reddish, have supplied some large engines that work continuously 
for months, and at one installation the engines are worked by coke 
oven gas, which varies in quality to a considerable extent. 

6. Want of Automatic Lubrication, particularly on the Bearings of 
the Crank-shaft and Connecting-rod.—It is uanecessary to point out to 
the members of this Institution the importance of lubrication. Some 
controversy might arise as to what constitutes automatic lubrication. 


One of Two 300 B. B. r Stockport Gas Engines Criving Dynamo for Lighting and Power Purposes. 


It might be held by some that if there are a number of oil cups 
fitted to the engine which can be kept filled whilst the engine is in 
motion that the flow of oil would go on automatically, whilst others 
‘would hold that the flow would only be automatic so long as there 
was any oil in the oil cups, and unless the cupe were self-filling the 
lubrication could not be considered to be automatic. The system 
adopted by Messrs, Andrew is to have one large oil tank, which is 


One of Two 250 B. H. P. Stockport Gas Engines driving Dynamos for making Calcium Carbide. 


fixed on the splash guard directly over the centre line of the crank- 
shaft. From this tank the oil flows by gravitation through pipes to 
the various bearings. Careful provision is made for catching all the 
oil which escapes from the bearings ; this is collected into a reservoir, 
and is pumped up again to the oil tank. The principle followed out 
for lubricating all journals is to introduce the oil at the point of least 


, Working satisfacto 


‘being constructed to cover in the crank and connecting rod. There 


is no difficulty about this, and the oil guard is designed so that it 
can be easily removed when required. Close to the outside edge of 
the main bearings a groove is cut to prevent the oil creeping on to 
the outside of the brass. This does not, however, prevent the oil 
finding its way along the shaft and on to the boss of the flywheel, 
thence on to the rim of the flywheel. This has been got over by a 
little ingenuity, and engines are made quite free from oil splash. 


Engine working with Town Gas. 


Working with © Poor Gas” (gaz pauvre).—It is 
sometimes said that gas engines often work well with town’s gas but 
give trouble when working with “poor gas.” When this occurs it 
is not altogether the fault of the gas engine, which very often 
receives the blame when the cause of the difficultyis in the 

plant. It is certainly true that there is more need for care when the 
installation includes a gas plant, but if the gas engine be properly 


8. Difficulty o 


Engine working with Coke Oven Gas, 


constructed to work with poor gas and the gas plant be designed to 
produce clean gas of about 140 B.T. units per cubic foot, then, with 
the attention of an intelligent labourer, there will be no trouble worth 
mentioning. mi such installations are in daily use and are 

ily under the care of men who would be incapable 
of taking charge of a steam plant. The use of magneto-electric igni- 
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tion has simplified and improved the gas engine for working with 
poor gas, but this subject will be dealt with later. 


9. Want of Speed.—The fashion of the present day is to extol the 
coupled plant, and electrical engineers express disappointment that 
the gas engine cannot be made to run quicker i. e., at a greater number 
of revolutions per minute. It is argued that the slow speed neces- 
sitates a very expensive generator. To a certain extent this state- 
ment is warranted, but if the coupled plant is to become the sine quá 
non, then surely there should be no difficulty in designing a dynamo 
to meet the conditions. The reason why the cost of the generator is 
now so great is that most makers of dynamos do not make a suitable 
machine, but quote for the ordinary type of fast running machine, 
specifying for a larger machine to run at a slower в Where 
прасе is the principal consideration, there із no doubt the coupled 
plant is preferable, but apart from this it is a question of consider- 
able debate. The point is one that has never yet been settled in 
steam engine practice, and in the opinion of the writer does not 
permit of any hard-and-fast rule. It is urged that with the coupled 
ра there must be an economy through dispensing with the driving 

t or ro This may be true, but inst this you have the 

uestion of the quick-revolution, short-atroke gas engine, as against 

e slower-revolution, long-stroke engine. The question of short 
stroke versus long stroke is one not easily settled. One of the chief 
arguments brought forward for the quick-revolution steam engine 
is that the loss of heat in the cylinder walls is reduced, but this 
does not apply to a gas engine, because the temperature of the 
cylinder is largely governed by the amount of water passed aep 

e cylinder jacket, and it is a difficult problem to get rid of the 
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excess of heat in the cylinder ends of large gas engines. Another 
important point is that the shape of the combustion chamber of a 
gas engine an important part in the economy of the engine, and 
the long-stroke engine gives the more favourable opportunity for 
designing the best form of cylinder end or combustion chamber. 
There are other considerations, but sufficient has been indicated to 
develop this subject when this Paper comes under discussion. 
Messrs. Andrew & Co. (Ltd.), adopt a piston speed of about 750ft. 
per minute in their large engines, and decide the number of revolu- 
tions according to the size of the engine. In no case do they go 
beyond 300 revs. per min., even for small units. 


- 10. The Want of more Powerful Engines.—This is a matter that 
is improving itself every day. It may be said that English manu- 
facturers are behind makers in other countries in this respect. It 
would be inadvisable and serve no useful purpose in this Paper to 
o into the cates se Ae is 80. ue man acr of engines 
1s, comparatively speaking, a new industry, and electrical engineers 
will appreciate ‘the fact that it takes time to make developments. 
The most satisfactory progress is the outcome of experience, and this 
cannot be obtained without time, The experience of a few weeks or 
months is insufficient to test the merits of а new development. 
Suffice it to say, that there are now several makers of gas engines 
roducing units of 500 н.р. Engines of 150 to 200 B. H. . manu- 
tured by any of the well-known makers can be accepted by you 
with the same confidence that you would place in a steam engine of 
similar power. It may be said that even the 500 H. P. unit is paltry 
in size when com with steam engines. This may be so, but it 
should not be forgotten that when the gas engine first claimed your 
attention, about 20 years ago, it was little better than a toy, and, 
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therefore, the progress that has been made in the past augurs; well 
for the future. 

Having now dealt with the debit side of the gas engine account, 
it is only equitable to consider the credit side. Undoubtedly the 
first and most important item is economy in working. An 
appendix to this Paper gives some tests made of “Stockport” 
gas engines. All the tests were made by independent experts, and 
no attempt was made by the makers to emulate the example of 
“trial runs.” In the case of the test made at Меввта. Harmsworth's 
the plant had only just been put to work. The engines were not 
working at more than three-quarter load, yet the consumption of 
fuel per B. H P. per hour equals 1:371Ь., or per kilowatt-hour 2:16lb. 
In the test e by Mr. Mathot of the engine erected near Brussels 
the total consumption of fuel per B. H.P. per hour equalled 11b., and 
the thermal efficiency with the engine working at 85 per cent. of its 
full power came out to 18:5 per cent. In the second test, made by 
Mr. Mathot, of the “ Stockport” gas ine working with town's 
gas, the consumption of gas at full load was 15°65 cubic ft. per 
E. H. P. per hour, the engine developing 50 2 B. H P.; town's gas can 
be taken at an average price of 28. 6d. per 1,000 cubic ft. There 
are a great many towns that supply gas at less than the above 

rice. Assuming 2s. 6d. as an average price, then with an engine 
eveloping 50 B. H. p. the cost of gas would work out to one halfpenny 
per B. H. P. hour. Allowing 1} B. H.P. per kilowatt, the cost 
of gas per kilowatt would then work out to 07d. It will, therefore, 
be seen that gas engines working with town's gas can produce electric 
current at a cheaper rate than it is usually supplied even for motive 


power purposes. 


150 н.р. Stockport Gas Engine, combined 
with 100kw. Dynamo. 


It may be urged that the cost price of the fuel that is generally 

used in gas plants is considerably more than ordinary steam coal, but 
within tbe last few years a great advance has been made in the pro- 
duction of gas from bituminous coal, and at the present time 
engines are being successfully worked by gas manufactured from 
bituminous slack of such a poor quality that it would be considered 
almost unfit to be used for firing a boiler. 
No mention has been made of the many other advantages that gas 
engines have over steam engines, such as no boiler, and therefore no 
difficulty with water; no chimney, and therefore no smoke, little 
or no stand-by loss, less coals to cart and ashes to remove. 

Magneto- electric Ignition.—This form of ignition poesesses several 
important advantages over tube ignition, amonget which are: (1) it 
is safer, there being no outside flame; (2) there is less liability to 
early ignitions, because there is no timing valve to stick open ; (3) 
ignition is more certain, as the electric spark will ignite weaker 
mixture ; (4) it is less liable to get out of order, as there are no 
tubes to break ; (5) it is more economical (а) because the ignitions 
are more regular and (b) it saves the gas that would be used to heat 
the tubes, Against this it must be stated that it adds a little to the 
first cost and it is not quite so easily understood by the attendant. 
In the tube ignition, if a tube breaks, the incident advertises itself 
and draws attention to the part requiring replacement, but with 
electrical ignition there js not the same outward manifestation to 
localise the trouble. Mesers. Andrew & Co. (Ltd.) adopt the magneto- 
electric igniter. The eto machine is mounted on the side of 
the cylinder, over the side-shaft of the engine, and is operated by a 
cam fixed on the side-shaft. 'The same cam actuates a lever for 
breaking the contact of the terminals inside the combustion chamber. 
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An important feature of this ignition gear is that the electric current 
is only produced at the moment it is required, and there is thus no 
possible chance of the charge becoming ignited excepting at the time 
at which the gear is set to make the spark. For the reasons given 
the writer is of opinion that the electric igniter is best suited for 
large gas engines, especially when the engines are working with 
** poor gas.” 

[This paper is accompanied by a number of illustrations, seven of 
which we have reproduced in our reprint. These figures, with their 
footnotes, are self-explanatory,—Eb. E.] 


CABLE COMMUNICATIONS. 


The second and general report of the inter- Departmental 
Committee on Cable Communications has recently been 
issued, forming, with the first report as to the Telegraphs to 
India, a Blue Book of 84 pages. The contents are of great 
importance to all interested in the telegraphic connections of 
the Empire, and we therefore summarise them as fully as our 
limited space this week permits. 

The Committee recognise that the only method of 
securing cable communication in time of war is that 
а variety of alternative routes should be provided, so 
that it would be practically impossible to interrupt 
all at the sametime, Where these conditions obtain 
it is, we think, likely that none of the sections would be 
cut, since it would yield no advantage to a belligerent. 
They consider that “appreciable but not paramount 
value” attaches to all-British routes, that every 
important colony or naval base should be connected 
with this country by one cable landing only on 
British territory or that of a friendly neutral, and 
after this the more alternative cables following com- 
mercial routes the better. 

To further secure communication with India, they 
recommend the laying of a cable between either 
Rodriguez and Ceylon (1,800 miles), Cocos and Ceylon 
(1,475 miles), or Cocos and Singapore (1,150 miles), and, so 
soon as circumstances permit, a cable touching only on British 
territory, for strategic reasons, to St. Lucia (West Indies). 
The Committee consider that while land lines cost less than 
cables to establish and maintain, it is in certain cases essential, 
on strategic grounds, that the latter should not be driven 
out of the field of competition. They define the power 
of the State to control cable companies as being 
the making of stipulations when granting a subsidy or 
guarantee; the employment of public funds in com- 
peting or encouraging competition with private enterprise ; 
the granting or witholding of landing rights and general 
facilities, and the regulation of Government and unrouted 
messages. They recommend, as a rule, guarantees of mini- 
mum revenue instead of subsidies, and that no direct pecuniary 
return should be exacted for landing rights, which should be 
used as a check on any marked unreasonableness. In their 
view, the normal policy of this country and its dependencies 
should be to encourage free trade in cables, with exception 
only on the ground of national interests. They are strongly 
opposed to the general purchase of cables by the State” and 
do not consider any of the present rates excessive, with the 
exception of those to the Gold Coast and Nigeria, which 
should be reviewed at the next renewal of landing rights 
of the cable starting from this country. 

The Committee reject the suggestion of urgent“ rates but 
think in favourable cases deferred messages might be 
introduced with advantage. They regard large reductions in 
existing rates, such as Mr. Henniker Heaton’s suggestion of 
a ld. rate to America and Australia, which broke down alto- 
gether under cross-examination, as quite impossible on a 
commercial basis, and dissent from Sir Edward Sassoon’s 
criteria in estimating the fairness of rates. 

Certain portions are omitted from the report as published 
where it is held that the strategic considerations involved 
render it desirable that publicity should be avoided. The 
report has evidently been compiled with the utmost care, and 
will be found to contain the results of an exhaustive and fair- 
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minded examination of a subject of the utmost importance to 
this country from the commercial, social, political and strategic 
points of view. 

In regard to wireless telegraphy, while not wishing to 
pronounce a decided opinion, they anticipate it may soon 
become of considerable service for communication between 
different islands, or between islands and the mainland. 


CORRESPONDENCE. 
— — 
RAILWAY AND TRAMWAY MOTORS. 


TO THE EDITOR OF THE ELEOCTRIOIAN. 

Sm: My attention has been called to the remarks made by 
Prof. Carus-Wilson in the discussion of Messrs. Swinburne 
and Cooper's Paper on “ Problems of Electric Railways,” and 
which have been printed in your last issue. In what Prof. 
Carus-Wilson says of the motor used in the tests on the 
Liverpool Overhead he is not altogether correct. Herewith 
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No. 100 Motor, T» pe “A.” Characteristic Curves by Brake Test. Wheel 88ln.; 
Gear ratio 53/10 —2:79 to 1. Temperature Rise, at end of 1 hour delivering 100 H. P. 
at Armature Shaft: Commutator Rise=60°C: , Armature Rise = 40 C., Field = 60°C: 
Bearings Rise=15°C., Air Temperature=29°C. Total Resistance at 20°C. of 
Motor 0-151 ohms, Fields —0:0792 ohms; Armature =0-0605 ohms. 


is a copy of the characteristic curves of the motor in question. 
А+ 100 н.р. this motor requires 162 amperes and delivers a 
torque of 1,780lb. This is at the rate of lilb. per ampere. 
At half load, or 50 B. p., the motor requires 83 amperes, and 
delivers a torque of 600lb., or 7:22lb. per ampere. The torque 
per ampere varies between half load and full load, in the ratio 
of 100 to 152, and not in the ratio of 100 to 110, as Prof. 
Carus- Wilson states. The value of this ratio increases as the 
rating of the motor is decreased. For example, under some 
conditions of rating, this motor might be styled a 50 B. p. 
motor. Under such conditions the value of torque per ampere 
varies about as 100 to 165. 

The original motors built by the large electrical companies 
were very much under-rated. Consequently, for this reason 
alone it is only natural to find now a decrease in this ratio. 
Prof. Carus- Wilson's desireis toincrease the valueof thetorques 
at full load and at over load. e., to make more of a bend in 
the torque curve. Making this change will entail a diminu- 
tion of speed for these loads. In other words, will make the 
speed curve straighter. 

There are a number of objections to Prof. Carus-Wilson’s 
idea. In order to insure sparkless commutation at full load 
and all overloads, it is necessary that the magnetic density 
must be brought to saturation in the pole face, the teeth, or 
the armature body. To make this effective it is necessary to 
cause a considerable bend in the speed curve. 

One of the motors at present finding great favour in the 
United States, the type manufactured by the Steel Motor Co., 
has this carried to such an extent that practically the only 
point to be considered in connection with overload is their 
heating effect. Sparking at any overload seems unknown. 
This freedom from sparking is obtained at the expense of 
very heavy starting current, but tramway men seem willing 
to pay the price. The same effect of sparkless commutation 


might be obtained by winding the armature so that it will 
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not be so heavily loaded. This means that the iron sections 
must be increased and that a motor of larger capacity must 
be bought. The dead weight carried by the cars must, 
therefore, be increased. . 

A further advantage of early saturation of some part of the 
magnetic circuit is that we thus obtain a more constant speed 
and have more of the advantages of a shunt-wound motor— 
namely, constant speed at varying loads. This is especially 
advantageouson roads operated under steam railroad conditions, 
where a schedule speed must be adhered to under all conditions 
of traffic. The Central London is a case especially in point. 
Here on account of the construction of the road heavy starting 
torque is not of so great consideration. According to the 
figures given by Prof. Carus-Wilson, nearly constant speed at 
all loads seems to have been rather a more important figure 
in the design.— Yours, &o., J. N. Dopp. 


London, April 22. 


PARLIAMENTARY INTELLIGENCE. 


— — 


LONDON UNDERGROUND RAILWAYS. 
Friday, April 18. = 

The House of Lords Committee, under the chairmanship of Lord 
Windsor, continued its hearing of the promoters’ case for the Charing Cross, 
Hammersmith and District Railway Bills, Мов. 1 and 2. At the adjourn- 
ment on Wednesday the Chairman asked for financial evidence. 

Mr: HANSON, of the firm of stockbrokers, Messrs. Coates, Son & Co., 
said he had considered the possibilities of the scheme, and had sufficient 
confidence to recommend it to investors, Croes-examined by Mr. Littler, 
K.C., on behalf of various opponents of the bill, witness admitted that it 
was only within the last week that he had been consulted about the 
scheme, and that it was after the sitting of the Committee on Wednesday 
that he had been asked to attend to give evidence. It was a very serious 
matter for any public company to be over-capitalised. 

By Mr. BALFOUR BROWNE, K.C.: A through line from Hammer- 
smith to the City would be a good thing if it were in the hands of one 
concern, probably on account of facilities for through communication ; but 
he did not think intimate relations with the London United Tramways Co. 
were necessary. 

Viscount KNUTSFORD: You have made no inquiries as to the pro- 
moters of this bill No. 

Mr. R. MARKHAM, M.P., was strongly of opinion that such railways as 
those should be constructed with British capital, and not American, as in 
the latter case all the orders for machinery went to that country, as was 
cx case with a large proportion of the equipment of the Central London 

way. 

Mr. MARK ROBINSON, one of the promoters of the bill, while acknow- 
ledging that he did not personally know several of the other members of 
the first board, said that in consenting to become a director he had directly 
stipulated that there should not be any inflated promoting profits. He 
certainly did hope to obtain an order for his firm for part of the equip- 
ment; and, indeed, a provisional agreement had been entered into for 
carrying out certain work. But the terms for this work were to be settled 
upon a reasonable basis, or else by arbitration. The question of the dis- 
posal by sale of certain rights of some earlier promoters of the previous 

ill who had now left the undertaking had never been suggested to him, 
and the personnel of the new syndicate which was promoting the Charing 
Cross, Hammersmith and District Electric Railway Co. was materially 
changed from that which bad had last year’s bill in hand. 

Mr. C. S. MEIK, one of the joint engineera to the scheme, was then 
recalled, and said that the share capital of the company was £3,300,000. 
Of tbis, £2,432,960 was for works and landa: legal expenses £182,000, interest 
on loans £150,000, working capital £50,000, other expenses £50,000. The 
balance would have to meet the very important item of underpinning. He 
estimated there would be a margin in the borrowing powers of some 
£600,000, but the equipment, which would have to come out of the bor- 
rowing powers, was a very varying quantity, and his estimates for this 
portion of the work might be exceeded. 

Mr. R. E. MIDDLETON, joint engineer to the scheme with Mr. Meik, 
said an endeavour had been made to meet the objections which Sir A. R. 
Binnie had made to the line before the Joint Committee last year. 
Numerous exchange stations with other lines were to be constructed 
allowing of passenger intercommunication. His opinion was that the whole 
of the tunnels should be constructed in brick, which would cauze a con- 
siderable saving in expenditure and also tend to reduce vibration. Part of 
the tunnels on the Great Northern and City line was being constructed of 
brick. Brickwork would last longer, and such tunnels would allow of more 
frequent inspection. The difficulty of dust being given off from the gravel 
permanent way which was advocated for the line, could be obviated by the 
use of thin asbestos sheets laid over the gravel. The proposals of the 
Central London Railway Co., in their competition with the Charing Cross 
and Hammersmith line, would, in his opinion, be the ruin of the former 
company if carried out. Their circle was not wanted, and it would pre- 
vent them from making any future extensions. 

Mr. A. А, CAMPBELL SWINTON gave technical evidence as to the 
site for the generating station and the method of generation, &c. The site 
was admirably chosen in respect to the line and as regards electrical losses 


in the conductors conveying the current to the system. The transmission 
would be on the same lines as that of the Centra] London Railway, and 
polyphase current would be generated at 5,000 volts or thereabouts, which 
would be fed into three or four sub-stations, converting it into continuous 
current for the motors on the trains. The third.rail system would be 
utilised. He thought it would be wrong for the Committee to sanction 
several systems of electrically-working tube railways, chiefly on account of 
the impossibility of intercommunication. The Piccadilly-City line were 
proposing to use a different system, and, indeed, had practically bound 
itself to use some different system, to that utilised on the Central London. 

Mr. JOHN BRUNLEES said he had examined the plans for the line 
and considered them judiciously laid out. The sites for the stations were 
well chosen and the estimates were not excessive. 

This closed the case for the promoters, and the Committee decided to 
proceed with the cases for the promoters of the competing lines over the 
Piccadilly route before coming to any decision. 

PICCADILLY AND City, LONDON UNITED, NogTH-EAsT LONDON, AND CiTY 
AND NorTH-East SUBURBAN RAILWAYS. 


Mr. BALFOUR BROWNE, who, with Mr. E. Moon, K.C., and Mr. Vesey 
Knox, ap for the Piccadilly and City Railway (Bills Nos. 1 and 2), then 
addressed the Committee on behalf of his clients. He said the bill still 
bore the name of last year’s bill, but for obvious reasons it was now a 
longer line. In the case for the Charing Cross, Hammersmith and District 
Railway it had been claimed that that promotion was in the field first, 
which was quite true, and other things being equal they should have the 
preference. But other things were not equal. It was no breach of faith 
to say that the Piccadilly-City promoters were willing to have taken over all 
that the Charing Cross-Hammersmith promoters had done last year, and 
to have adequately compensated them, but, unfortunately, it was found 
that the latter were not financially strong enough to even negotiate, and 
under such circumstances he had no alternative but to promote this bill of 
bis own, and the proposal now made was that he should be authorised to 
make this line, and to form a junction with the North-East London Elec- 
tric Railway in the City. 

Mr. WEDDERBURN, K.C., for the Charing Cross, Hammersmith and 
District Railway interposed that a considerable number of negotiations 
had taken place. 

Mr BALFOUR BROWNE replied that no one could be found who 
could close a bargain with him. The line which he was promoting 
ran from Ludgate-circus, through Fleet-street, past the Law Courts to 
Charing-cross, Piccadilly-circus, Albermarle-atreet and so on in the same 
direction as the previous bill with a terminus close to the London 
United electric tramways. In deciding between the previous bill 
and his, the Committee would have to bear in mind the recommenda- 
tion of last year’s Joint Committee, that “block "lines were to be 
deprecated. The gentlemen who were promoting this Piccadilly to 
City line in conjunction with the promoters of the North-East 
London line were a very strong financial group. He had been 
twitted with the fact that it was American money, but Mr. Clinton 
Dawkin, one of the promotera, although a member of the Morgan 
house, was an Englishman, and among the same group were Messrs. 
Siemens Bros. & Co., and others not Americans. Further, along 
the same route the London United Tramways were promoting a 
similar bill, and it was obvious that one of the schemes would have 
to be rejected. Therefore, to make their financial position doubly strong, 
they bad practically amalgamated with the tramway company, and were 
jointly promoting this line, and by the agreements with the latter body 
through tickets would be issued from Southall and such places in the west, 
right through to Tottenham in the north. Of course, this amalgamation 
did not apply to the other lines which the London United Tramways 
were promoting running in different directions, Dealing with the other 
competitors along this route, he reiterated his assertion made before last 
year's Committee, that the Brompton and Piccadilly-circus line was being 
promoted as a “block” line by the District Railway Co. Apropos of the 
Central London Railway, he eaid that this company’s bill last year only 
provided for loops at either end of the line for the working convenience of 
the system, but this year they were proposing to make their system a closed 
circuit, and in this he recognised bis most formidable rival. But he ventured 
to think the company were making a great mistake in their own interests, 
and in the interests of the public it would be à great mistake to let them 
have this route from Hammersmith to Charing Cross, What the public 
wanted was competition between two strong bodies of promoters — one on the 
north and one on the south. And in following the principle of a closed circuit, 
what was to become of the outside districts for communication ! People 
wanted to get into and away from the centre of London. The public had & 
right to a through route from one end of London to the other through 
Piccadilly, and, what was more, they expected it. In consequence of this 
he admitted that the Metropolitan and District Railways must suffer 
because they were in the wrong place. Their line ran along by the river 
and was in a very susceptible position to be tapped, and they would be 
tapped by someone. The centre of London was becoming less and less 
populous as regards residents, and would probably in time become unin- 
habited except for those who came into it every day and left it every night. 
On the question of finance, he said there was an enormous difference 
between sanctioning these lines to weak financiers and strong financiers. 
Over-capitalisation was mentioned in the report of the Joint Committee 
last year. To get the lines constructed cheaply they should be entrusted 
to those who could put the money down for them, and in this matter his: 
position, in conjunction with the London United Tramways, was undisputed. 

Monday, April 21. 

Lord WINDSOR, in connection with the proposed amalgamation between 
the London United Electric Railways and the Piccadilly-City line, asked 
what was proposed with regard to the fact that the tunnels in the two 
original bills were of a different size. 
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Mr. E. MOON, K.C., for the Piccadilly and City Railway Co., said that this 
difficulty had been recognised, and it had now been decided to increase 
the size of the tunnel of the London United Railways to fit in with the pro- 

of his clients. This, of course, would necessarily involve an increase 
the estimates for that part of the scheme. 

Mr. LEWIS COWARD, K.C., on behalf of the London United Electric 
Railways, concurred in this view. 

Mr. E. MOON, continuing on the question of the relations between the 
companies promoting this through line from Hammersmith to the north- 
east of London, said that the branch of the North-East London Railway 
which constituted the branch to Walthamstow was not now proposed to be 
constructed. An arrangement had been made wita the promoters of the 
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City and North-East Suburban Railway, and there would be now no oppo- 
sition on the part of the North-East London promoters against the City 
and North-East Suburban line. 

Sir DOUGLAS FOX, the engineer to the Piccadilly and City line, said 
that such a line as that proposed by the Central London Railway involved 
either exchange stations with other lines or else confluent junctions, which 
was specially mentioned as being undesirable in the report of the Joint 
Committee last year. The Central London Railway Co. would, in his opinion, 
have done far better had they taken the advice which was tendered them last 
year to extend their line eastwards to East Ham and Bow. He thoroughly 
agreed with Sir A. Binnie that a central terminal etation in such a city as 
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London was a great mistake. Passengers should have the choice of as many 
stations as possible, and he was quite sure that a railway to the City should 
be one passing through it and not stopping in it. The further a circle, 
such as that proposed by the Central London Railway, approximated to an 
ellipse, the greater the disadvantage to the public. It was against public 
interest that through parallel routes should be in the same hands. The 
proposal for the whole of the railways for the through route for which he 
was the engineer—viz., the London United Electric Railways, the Piccadilly 
and City Railway, the North-East London and the City and North-East 
Suburban Railways, was that a 13ft. 6in. tunnel should be employed. At 
the same time he considered this was a matter which should be left to the 
discretion of the Board of Trade, and it was not at all unlikely that 13ft. 
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would be considered sufficient. The larger size tunnel allowed of better 
ventilation, permitted of the emergency platform in the tunnel, and 
allowed of the motors being carried under the trains. The through route 
from the west of London it was now proposed to start at Shepherds Bush, and 
by means of the loop, seen in the map, to run to Hammersmith Broadway 
and then away to the east. Alternate trains would run through Shepherds 
Bush from Hammersmith to the City. The line would then run under 
the main road, through Fulham, Kensington and under a portion of Hyde 
Park to Sloane- street. At this point the London United line would termi- 
nate and would join the Piccadilly - City line, which would continue from a 
station at Hyde Park Corner, under Piccadilly, Albermarle- street, Picca- 
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dilly-circus (where there would be a joint station with the Baker Street 
and Waterloo Railway), on to Charing Cross (where there would be an 
exchange station with the Charing Cross and Euston line, and also with 
the South Eastern station); then through the Strand, where a very 
excellent site had been arranged for with the London County Council near 
the south side of the new thoroughfare, Ludgate-circu», and now, owing 
to considerable opposition, to the south of St. Paul's, running into a 
station adjoining the Mansion House station of the District Railway. From 
that point the line would run under the City lines of the Metropolitan and 
District Railway Companies to the Monument, where it was hoped to have 
an exchange station with the City and South London Railway, and also 
with the City and North-East Suburban line. Turning sharp up Grace- 
church-street the line would run to a station at Liverpool-atreet, where he 
hoped the Central London would join up with them. From here the 
journey was continued by the North-East London Railway, which, briefly 
put, runs through Shoreditch, Hackney, and on to the London County 
Council estate at Tottenbam. Beyond this there was a district which 
would be served by some 4 miles of line on the surface. The City and 
North-East Suburban line, which would form an interchange station at the 
Monument, would run through Bethnal Green, Victoria Park, Leyton, 
Walthamstow, Chingford and away to the north. The junctions in con- 
nection with the loop at the Hammersmith end of the line would be 
ordinary open junctions, and not tube junctions. 

Lord WINDSOR : I understand that the Office of Works agrees to your 
running under Hyde Park ? 

Mr. LEWIS COWARD: Yes, and the price has been fixed. 

Sir DOUGLAS FOX, continuing, said that any junction with the Bromp- 
ton and Piccadilly Circus line was rendered impossible by the smallness of 
the tunnels of the latter. The North-East London line would run into the 
City as far as Ludgate-circue. At the Law Courts it was proposed to have 
4 connection with the Great Northern and Strand line, and at Cannon- 
street an interchange station with the proposed Crystal Palace and District 
line. His estimates for the original proposals had naturally, by reason of 
this amalgamation, been very much altered, but his revised estimate for 
the construction of the line from Hyde Park Corner to Southgate, with 
which part of the through line the London United Compauy would have 
nothing to do, was as follows: —'This section of the line totalled 134 miles 
. e., 94 miles of tunnel and 4 miles of open. For the tunnelling he esti- 
mated a cost of £4,512,715 and for the open work £337,000. To arrive at 
anything like a total figure, the cost of the London United and North-East 
Suburban lines would have to be added. The former consisted of 10 miles 
5 furlongs, and the cost was estimated at £3,677,000. The City and North- 
East Suburban was 4 miles 1 furlong in length of tube and 11 miles 
5 furlongs of open work. These figures were all exclueive of cost of works 
and electrical equipment. 

Cross- examined by Mr. G. M. FREEMAN, K. C., for the Central London 
Railway, Witness said the amalgamation of these lines was effected only a 
few days ago. Exactly the same arrangements would hold good for dealing 
with the traffic at Hammersmith from the tramways as was the case at 
Liverpool between the Corporation electric tramways and the Overhead 
Railway. 

Where is the inconvenience of having an exchange station at Liverpool- 
street between the Central London and the North-East Suburban !— 
Passengers would bave to change carriages. 

Other things being equal, do you not think that the Central London 
line being there, and alao having in view the fact that it ia the pioneer line 
and has borne all the brunt of the work, should have the benefit of this 
extension !—No. 

What has become of your Barnes extension ї – The London United 
Electric Tramways come over Hammersmith Bridge and will feed the 
Hammersmith Broadway station. 

Will yeu tell me anything that we cannot do on the Central London 
line that is recommended by the Joint Committee ?—The 12ft. tunnel 
which you propose will not enable you to adopt the safety platform at the 
side of the tunnel and you cannot properly use the multiple-unit 
system. 

But we are using this system now ?—You аге only adopting the multiple- 
unit system at the ends of the trains. We propose to make our trains 
dividable into two halves which would be done in the slack hours of the 


у. 

By Mr. E. H. PEMBER, K.C. : Originally the North-East Suburban line 
was laid out for connection with the low level electric line which the Dis- 
trict Company bad powers to construct from Eail's Court to Cannon.street, 
and this arrangement would still hold good as a very excelleat one. In his 
estimate of cost many things had been duplicated as such & number of 
lines were concerned, and tbis duplication would probably allow of 
£1,200,000 being knocked off. As to certain cracks which had appeared 
ia buildings along the route of the Great Northern and City line, for which 
he was aleo engineer, it was impossible to determine exactly what had 
caused these. At Old.street, where such an occurrence had taken place, 
the City and South London line had been there first, and as to the Fins- 
bury Barracks, the City and South London line was closer to them than the 
Great Northern and City. He was prepared to guarantee that no station 
should be put anywhere near the St. George's Hospital, although there 
would have to be an opening to one of thesubways quite near to it. 

By Mr. T. W. WHEELER, K.C., for the City Corporation : If arrange- 
ments could be made with the Chatham and South Eastern Railway 
Company there would be intercommunication with the two lines at 
Ludgate-hill station. i 

In answer to Mr. А, WEDDERBURN, for the Charing Cross, Ham- 
mersmith and District line, Sir Douglas Fox did not consider that this 
line and the Central London extension fulfilled all the suggestions made 
by last year's Joipt Committee. He did not see the advantage of having 
two emergency platforms, as the Charing Cross and Hammersmith Com- 
pany proposed, and _he proposed to utilise the other side of the tunnel 


for the two running conductors, which be considered a safer place to have 
them than between the running rails. On the question of the foundations 
for the permanent way, he preferred concrete, as the use of ballast, besides 
giving off so much dust, would necessitate the use of some backing under- 
neath, which would be impossible on account of the height of the tube, 
As to the remarks upon the large loan capital of the Charing Cross, Ham- 
mersmith Company, it was quite true that this was one-third cf the share 
capital, which was the usual practice ; but the question was rather one as 
to whether the share capital was properly fixed. 

Lord WINDSOR : I think the criticism was, that if the share capital was 
very large, the borrowing powers were a very much greater proportion. 

Mr. WEDDERBURN : As a matter of fact, I think our share capital is 
the smallest of all the lines. 

Continuing under croes-examination by various counsel for numerous 

petitioners against the bill, Witness quite agreed that a private owner 
ought to be compensated for апу damage during construction, but not 
afterwards. It was now proposed to bave one generating station for the 
Piccadilly- City line, which would be the one selected at Fulham for the 
London United Electric Railways. He regarded it as of great importance 
that bis scheme promised greater speed, which it would be impossible for 
the Central London line to give with their present-sized wheels without 
the motors projecting into the floor of the carriages. Thestatement of the 
opposition counsel as to the cost per mile of this line was altogether 
erroneous. 
Mr. C. JENKIN, of Messre. Siemens Bros. & Co., said that this firm 
bad worked out a provisional scheme for working this combination of lines, 
but did not wish to pledge themselves to it absolutely. It was quite pro- 
bable that during the carrying out of the work several improvements 
would be effected, and they wished to take full advantage of all such 
improvements. They had provided for multiple driving, and there would 
be a 2j-minute service over the whole line from Hammersmith to 
Tottenham. It was proposed to have seven-coach trains carrying 
about 400 passengers, and each train could be divided into two sections 
of three or four coaches so as to lighten the train during the less busy 
hours of the day. There would be eight motors on tbe long trains 
instead of the four used by the Central London, and there would be 
no more difficuliy in the matter of control. The motors proposed would 
give 20 miles an hour where the atations were fairly widely spaced on the 
North- East London line, and the average speed would be 17 miles an hour 
on the Piccadilly-City line. Over the whole line the averege would be 
18 miles per hour. About 1$ tons of the motor would be spring-borne. 
The total power required at the generating station for this service would 
be 40,000kw., wbich would Le distributed as follows :—In the Fulham 
generating s'ation 12,000kw.; in the Kingsland-road generating station 
12,000kw. and in a generating station on the North-East Suburban line 
about 16,000kw. There would also, of course, be the usual auxiliary 
machinery for lighting and other purposes. Three-phase transmission at 
10,000 volts would be utilised, and he saw no difficulty in complying with 
Col. Yorke’s recommendations as to separate lighting circuits. In fact, 
the tunnels would have electric lamps distributed along them with a switch 
at every station, so that in the event of a train not arriving to time the 
lights could be turned on. A completely insulated system was proposed 
to obviate any possibility of electrolysis. The cost of electrically equipping 
this service would be £3,650,000, but as the amalgamation had only been 
arrived at within tbe last few days his estimates also were liable to 
correction. They were approximately correct, however. All three of 
the companies concerned had not been able to come to an exact agreement 
upon some of the items. Since the above estimate was prepared, also, he 
had heard that the North-East Suburban line proposed to run a five-minute 
service, which would reduce the total cost to £2,980,000. In this provisional 
scheme, they were proposing nothing which had not been actually accom- 
plished in practice, although he was not quite certain as to the measure of 
success which bad attended the use of the completely insulated system. 
With the smaller tunnels and the multiple-unit system it was absolutely 
necessary to raise the floor of the carriage under which the motors were 
placed, and the consequences of this might be serious in case of accident. 

Lord ZOUCHE: Is there any danger from shock i— This matter is 
entirely independent of the electrical side. It is a physical difficulty likely 
to bear serious consequences in a rush. 

Supposiog the passengers touched the conductor on the side of the. 
tunnel, would they receive a shock with the insulated system 1—If the 
insulation was good there would be comparatively little shock from one 
conductor, but if the two were touched the shock might be severe. 

Cross-examined by the Hon. J. D. FITZGERALD, K.C., on behalf of the 
Charing Croes and Hammersmith line, Witness said the average distance 
between the stations on the North-East London line was 3,780ft., and on 
the Piccadilly-City line 2,530ft. Не had calculated on an average stop of 
20 seconds at stations. "The cost of theelectrical equipment of the North- 
East Suburban line alone was £806,000, and for the London United, 
Piccadilly-City, and North-East London £2,174,000, making a total of 
£2,980,000. The coaches were 50ft. long. 


Tuesday, April 22. 

Mr. JENKIN, continuing his evidence, made some corrections to his 
figures given yesterday, consequent on further consultations between the 
various promoters of the combined routes. The power stations were to be 
reduced to two, and the total estimate for the whole system was now 
reduced to £2,700,000, split up as follows :—Power station equipment, 
£720,000; buildings for power stations, £200,000; line equipment, 
£232,000 ; sub-station equipment, £340,000; rolling stock, £1,208,000. 
Of the total amount the Piccadilly-City line would cost £220,000, the 
North-East London £850,000, City and North-East Suburban line £900,000, 
and the London United £730,000. It was now decided to have eight- 
coach trains instead of seven coaches—i.e, four motor cars and four 
trailers, and this size train would fit in with the 400ft. platforms. The 
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aggregate capacity of the power houses would be reduced from 40,000kw. 
to 36,000kw. There would probably be 22 sub-stations, but at present 
this was an immaterial point. | | 

Under croes-examination, Witness said it was proposed to run а 
23-minute service all day, except at times on the City and North-East 
Suburtan line, which would run a five-minute service when a quicker 
service was not needed. These calculations were based on having 102 trains 
running all the time. It was quite true that two of the promoters of this 
line were directors in Messrs. Siemens Bros. & Co., but no agreement 
had been entered into by this firm for carrying out the scheme which he 
had outlined. 

Major PHILIP CARDEW, R.E., corroborated the previous evidence in 
favour of the engineering eide of this scheme. 

. Cross-examined by Mr. PEMBER for the District Railway Co. as to his 
evidence in favour of the Ganz polypbase system for workiog the Ioner 
Circle, Witness did not agree that any fair comparison could be made 
bet ween a tube line such as this and the Metropolitan and District Railway 
problem. This latter was a question of adapting an existing equipment 
which must necessarily have connection with the main line railways of the 


country. 

By Mr. ROSKILL, K.C., for the Brompton and Piccadilly Circus Rail- 
way: He would not accept the proposition that a 13ft. tunnel was 
better than a smaller tunnel for operating the line, and worse for the 
ssfety of the passengers. One platform for emergency purposes in the 
tunnel was better than none, but it was impossible for him to ray what a 
train full of passengers would do in a state of panic as to pushing one 
another off on to the track. 

By Mr. HUTCHINSON, K.C., for the Charing Cross, Hammersmith and 
District Railway : He agreed that two platforms were preferable to one, and 
that the third rail conductor on the Charing Cross, Hammersmith and Dis- 
trict line could be covered in and worked similarly to a conduit tramway 
system. The use of a ballast foundation, assuming the difficultiesof construc- 
tion of this were overcome, would probably tend to reduce vibration. It 
was quite possible to get a higher speed on any railway with the smaller 
sized tube by using smaller and more numerous motors on the multiple- 
unit system. Of course, this did not neceesarily mean any less electrical 
efficiency, but there would be extracomplication in working and connections. 

By The Hon. J. D. FITZGERALD, for the Central London: On the 
question of immunity from shock in case of contact with the third 
rail, it was hardly correct to say that this would always happen; it all 
depended upon the insulating properties of the skin at the time. Person- 
ally be would ratber not test it. 

. Re-examined : There could be three means of exit from the tunnels of 
the through line of the combined companies — viz., one emergency plat- 
form, the covered permanent way, and another platform could be provided 
which would cover over the conductors on the other side of the tunnel. 

Lord WINDSOR: Are the arrangements for fixing the conductors at 
the side of the tunnel ample 1— There is a safeguard in having the 
conductors one above the other and зо close together. | 

Mr. R. ELLIOTT COOPER eaid the essential point of all tube railways 
was to get good station sites from the point of view of the public conve- 
nience. Closed circles were a mistake, as they entailed either confluent 
junctions or precluded extensions. He had examined the estimates of these 
lines and considered them satisfactory. They included the amount for 
compensation tq landowners. 

Mr. CLINTON DAWKIN who is, in the absence of Mr. Pierpont Morgan, 
senior partner in Mesers. Morgan's firm, said he was perfectly prepared to 
guarantee to find the capital for the whole of these lines without any 
assistance from the London United Electric Railways Co., but at the same 
time he regarded the latter as a valuable partner in the co-operation. 
There was no doubt that the whole capital could be provided in England, 
but there was an additional source of capital in the United States, where 
money might be cheaper at the moment, and it could be obtained in this 
way if desired. As regards orders for materials, it was quite true that 
bitherto practically all thee in connection with tube railways bad been 
sent to America, but in financing such firms as Mesers. Siemens Bros. & Co. 
and the British Thomeon-Houston Co., the Morgan house did so with the 
object of enabling all the machinery to be made in England. The City 
and North-East Suburban line had approached him in the matter of amal- 
gamation. Negotiations had also been opened with the Central London 
with a view to friendly relations existing between the two promotions, but 
the latter would only consent on the condition tbat the Hammersmith- 
City project was dropped, and & similar proposition was made by the Dis- 
trict Company. His estimate of the capital required for the four sets of 
lines was 123 millions and the borrowing powers four millions. The con- 
struction and equipment would cost £15,759,801, and the interest on 
capital for two years at 3 per cent. would be £825,584, making a total of 
E14, 585, 585 for 38 miles of line, as against a total capital of £16,000,000. 
He did not think it possible that any of the other companies could go direct 
to the public and obtain such an amount, Experience was all against it. 
Not a single tube project had'done so, with the exception of the City and 
Waterloo line, which had only been able to do it by means of its intimate 
relations with the London and South-Western Railway, which bad guaran- 
teed a return on the capital. The Brompton and Piccadilly Company had 
made an appeal to the public without any satisfactory response, and the 
Great Northern and City made two such appeals, and were finally forced 
to call in the aid of financing houses. A similar thing happened in 
connection with the Central London line. 

Under cross-examination: He considered the profits would be about 
4 or 5 per cent. His estimates were based on the whole system, aud he 
could not give any figures as to the estimated traffic over certain portions of 
the system, such as between Hammersmith and Charing Cross. 

Mr. LITTLER, K. C., for the Brompton and Piccadilly line: This is a 
very important point, and I hope to show the Committee that there is no 
treffic over this portion which would justify the construction of the railway. 


Continuing, Mr. CLINTON DAWKINS said that if any of Mr. Yerkes’ 
schemes were carried into effect it would have no influence upon the 
raising of his capital. He had heard that five millions of money had already 
been actually subscribed towards Mr. Yerkes’ schemes. The terms of the 
agreement between the London United and the other lines were that he 
bad agreed tu find half the capital for the former's line from Shepherds 
Bush to Charing Cross. From this point he had no connection financially 
with the London United Company, and the whole of the capital for the 
line from that point right through to Tottenbam and Southgate would be 
found by his firm. As regards the City and North-East Suburban line, he 
was to fin] two-thirds of the capital. He should certainly call it an 
amalgamation, in spite of the fact tbat the three bills were to be presented 
to Parliament by separate promoters, who would each bear their own 
expenses. But after that there would be joint control in the working. 

Re-examined on behalf of the combined railways, he said that Mr. Clifton 
Robinson and Mr. George White were promoting the London United 
Electric Railway, and a condition of this arrangement would be low fares’ 
and through tickets from the tramways to the tubes. It was not really 
the London United Tramways Co. which was promoting the tube railways. 
The wholesystem of the London United Tramways would bein the company’s 
bands for about 25 years before the purchase clause under the Tramways 
Act of 1870 could be put into effect. The exception to this were a few 
short lengths of lines which the London County Council could purchase in 
a few years time, but which it was not at all reasonable to suppose would 
interfere with any of the working arrangements between the trams and 
tubes, With regard to Mr. Littler’s statement that there was not sufficient 
traffic to justify the line from Hammersmith to Piccadilly, he said the fact 
that the Brompton and Piccadilly Circus line ran practically over the same 
route refuted this suggestion. As to the Yerkes’ millions which had already 
been subscribed, it must be remembered that a private syndicate was at 
the back of this, and no one knew the terms upon which the money had 
been raised. 

Mr. GEORGE WHITE gave further evidence as to the financial stability 
of the promoters of the London United Electric Railways. Asa matter of 
fact, under its articles of association the tramway company did have power 
to construct tube railways. The market value of the shares of the Imperial 
Tramways Co., which promoted the London United Tramways Co., 
was between six and seven millions. The pieces of line which the 
London County Council could purchase in a few years’ time amounted to 
about 4 miles. It was really owing to the opposition of the London 
County Council against surface tramways that they had been obliged to 
seek powers to promote tubes. It would have been perfection to have 
been able to carry their passengers straight through to the north of London 
without any changing whatever. The main consideration in view in 
entering into this combination with Mesars. Morgan was the through 
traffic which would thus be secured. The question of division of profite 
from the through traffic had not yet been discu:sed in detail, but it had 
been decided to leave it to Mr. Balfour Browne, if any difficulty arose. 
No arrangements had yet been entered into with any contractor, neither 
did the arrangement with Mr. Morgan inclue any such condition. 

Viscount KNUTSFORD: What about the management of this through. 
line. We are still somewhat in the dark as to how this is to be managed. 

Mr. WHITE replied that there would be one joint board of directors, 
consisting, probably, of two from each company interested. He quite 
admitted that the London United Tramways hoped to benefit by this: 
arrangement. On the other hand, it was an arrangement which would’ 
benefit both parties. The loop at Hammersmith and Shepherds Bush he 
regarded as a most important one. If the Central London Railway Co.'s 
proposal waa sanctioned, a passenger coming by the electric tramway to 
Shepherds Bush and wanting to get to Piccadilly would have to find his 
way to Hammersmith before he could take the tube. Under the proposal 
now before the Committee such a ит would get into the tube at 
Shepherds Bush without any further trouble. 

Mr. J. CLIFTON ROBINSON went into the question of through fares: 
in detail. From Acton on the tramways to Charing Cross on the tube the 
fare would be 2d. . 

Lord WINDSOR ? What will the fare be from Acton to the City ? 

Mr. ROBINSON said it would be another penny, which would amount 
to the same as the fare if the passenger went by the Central London from 
Shepherds Bush. But he would only bave to take one ticket. He hoped 
to arrange the fares in penny sections collectable on the train. The 
through fare from Hammersmith to Southgate would be 4d. divided into 
five or six penny sections. From Cannon-street to the limit of the Ching- 
ford and Waltham Abbey line the fare would be 5d. Workmen would be 
carried at single farea for the double journey. Thue, from Southgate to the 
City would be 14. It would be possible for a traveller to come from 
Clapham Junction to Sloane-street, exchange there with the same ticket 
and ride on to Charing Croes for 2d. He considered it would bea very 
remunerative investment in time, having in veiw the densely populated 
districts through wbich the lines passed. From 5 o'clock in the morning 
until 7:30 there would be a five-minute service of workmen’s trains, From 
7:30 a.m. until 9:30 p.m. there would be a 24-minute service everywhere 
with the exception of the farther end of the City and North-East Sub- 
urban line, which would be served with a five-minute service. From 
9:30 p.m. till 1 a.m. on all lines there would be a five-minute service, and 
from 1 in the morning until 5 o'clock there would be a service on all the 
lines at half-hour intervals ; and the fares during the night would be the 
same as during the day. He had estimated the passengers likely to be 
carried with eight-coach trains which had a capacity of 584 passengers, 
On the Hammersmith-Southgate section, 345 millions per annum ; Cannon 
Street-Waltham Cross, 251 millions ; Marble Arch-Clapbam, 89 millions— 
a total of 665 millions per annum. These figures gave the total carrying 
capacity of the whole lines. But the estimated traffic likely to be carried 
was worked out.on a basis of 40 per cent. of the total possible, which 
would be 222? millions per annum. This was a liberal figure, as the 


24 


THE ELECTRICIAN, APRIL 25, 1902. 


average for the Central London was something like 60 per cent. of the total 
capacity of the trains. The estimated earning capacities were :—Hammer- 
emith-Southgate, £790,629; Cannon Street-Waltham Cross, £529,947 ; 
Marble Arch-Clapham Junction, £185,416—a grand total of £1,505,992. 
Taking the working expenses at 50 per cent.—which was probably too 
high—there was an estimated profit of £752,994, or 4'7 per cent. on the 
total capital of 16 millions. The figures for receipts were worked out on a 
basis of an average fare of 14d., and the trains filling up once in every 
miles. 

Cross-examined by Mr. LITTLER for the Brompton and Piccadilly line, 
Witness said he estimated the carrying capacity of the Hammersmith- 
Piccadilly section of the line at 132 millions, which gave a working figure 
on the 40 per cent. basis of 53 millions. In making all his estimates he 
had allowed for all possible competition on all the sections. Should any 
of the existing companies deem it advisable to adopt electric traction, the 
competition would be greater, and this would tend to increase the traffic. 

Under further cross-examination, Mr. Robinson stated that the opposi- 
tion which was encountered last year to the tramway which it was proposed 
to run over Hammersmith Bridge was now overcome, so that this line 
would in all probability be sanctioned in this year's bill and would thus 
form a valuable feeder to the railways. He admitted that he had never 
had any practical experience as the manager of a tube railway, but, inas- 
much as the Central London in ite early days selected a tramway traffic 
manager for this post, he presumed there was nothing of a special character 


in the duties. 
Wednesday, April 23. . 

Mr. J, CLIFTON ROBINSON (croes-examined) said that he did not con- 
eider this amalgamation would be & violent protection or monopoly for his 
group over the whole of these tubes in their relation with the tramways. 
If the Metropolitan and District Railways and Central London Railway 
Co. made their fares harmonious with thoee which it was proposed to intro- 
duce on his tubes, this could not be so. An idea of the possible traffic on 
this Hammersmith-City line of route was evidenced by the fact tbat over 
150,000 per day were carried on the tramways, and of this he estimated 
something like 100,000 came to Shepherds Bush. The proportion of these 
which went on to the lines of the Central London Railway was very large, 
but the exact figure was better known by the railway compeny itaelf. 
Between Hammersmith and the City the omnibus companies carried 
50 millions of passengers per year. Over 30 omnibus routes converged 
on to the Strand, 700 omnibuses depositing their passengers there. 
At Hyde Park-corner, which was another (тегу important point, there 
were 20 routes for the 'buses, which brought to that point, approximately, 
some 30 millions of passengers per year. At High-street, Kensington, 
the bus traffic approximated to nine millions per annum. Directly carried 
by 'bus from Hammersmith to Charing Cross he should say there were 
quite 10 millions per annum. "With reference to Col. Yorke's evidence 
before the Joint Committee last year, that all-night services were undesir- 
able and even impossible on tube railways, owing to the necessity for 
nightly inspection, which would be prevented if the trains were running, 
he pointed out that the trains were only proposed to be run at half-hour 
intervals. Further, it was quite probable that Col. Yorke had in his mind, 
at the time of giving this evidence, the only tube railways then con- 
structed, which, of course, afforded no facilities for inspection when 
the trains were running. The use of 13ft. tunnels put a different 
aspect upon the question. In these larger tunnels, with the plat- 
forms on either side, there was plenty of room for repairs to be 
executed when only the half-hour service was on. On the question of 
fares he would hesitate to follow Col. Yorke’s evidence, His calculations or 
the earning capacity of the lines were based on the assumption that the 
trains would carry their full capacity once every 6 miles, and that the 
average fare per passenger was lid. He was surprised to hear that the 
average fare on the Metropolitan: Railway was as low as 1°49d. and on 
the North London Railway 1:544, He did not know that the North 
London Railway Co. were carrying workman 12 miles for 2d., and that, in 
spite of such a low fare and automatic machines for taking tickets, only 
nine million workmen were carried. 

Re examined: Witness considered that if this scheme was carried 
into effect London would be on a par with other great towns in America 
&nd Europe. London's means of communication would then be capable of 

ing 500 times its population, or some 1,800 millions per annum. 

Dr. JAMES EDMUNDS, late medical officer of health to the district of 
St. James, said he had given great attention to social economic problema, 
and looked with great favour upon all tube railways as an important factor 
in the housing of tbe working classes. The west- end of London was 
gradually becoming more and more a business neighbourhood, and it was 
only by means of rapid communication that the population could be accom- 
modated further out from the centre of the City. So long as this com- 
munication was cheap, rapid and convenient it did not matter who 
constructed the lines. 

Dr. CAWFIELD, late medical officer to St. George's, Hanover Square, 
gave similar evidence. 

Dr. MANSFIELD ROBINSON, town clerk to the borough of Shore- 
ditch, viewed the amalgamated scheme with favour, as it afforded a means 
for carrying the working population of his district out into the country at 
cheap rates, at the same time opening up what was not now in existence— 
viz., & rapid communication with the City and West-end. 

Mr. BUCKLAND, of Messrs. Buckland and Jarrow, valued the cost of 
acquiring the necessary lands and buildings for station sites, &c., along the 
route from Southgate to Hyde Park Corner at £1,810,000. There was no 
serious inconvenience with any property. Replying to & question on behalf 
of Coutts' Bank at Charing Cross, he said the amount of space required 
for a station near the Lowther Arcade was 6,000ft. 

Mr. A. R. STENNING, who had surveyed the extension to London of 
the Great Central Railway Co., thought the proposed sites for the stations 
satisfactory. 

e 


Mr. CHARLES STEEL, who has just retired from the position of 
general manager of the Great Northern Railway Co., corroborated Mr. 
Clifton Robinson's evidence as to the working of a tube railway. There 
was no complexity іо managing such a line. 16 was simply a question of 
having sufficient rolling stock, there being no diversity of traffic. The 
great feature of London suburban traffic was its numbers, and the service 
ought to be varied according to the hours of the day. His experience was 
that the greatest crush was from 8 to 10 a.m. and 5 to 8 p.m. "This com- 
bined tube scheme proposed to do that which to a very lage extent the 
Central London had failed—viz., to develop the intermediate or short 
distance traffic, and it was proposed to do this by means of a differential 
system of fares. 

This concluded the case for the Piccadilly and City Railway, and further 
evidence was then given for the London United Electric Railways. 

Mr. 8. G. FRAZER, engineer to that portion of the amalgamated lines 
from Hammersmith to Hyde Park-Corner, enumerated the proposed stations 
on the section of the railway as seen in the map. It was possible to make 
the line from Clapham Junction to Marble Arch form a continuous line to 
Cricklewood, by forming an end-on junction with the North-Weet London 
Railway, which was authorised to run from Marble Arch to Cricklewood, 
and by this means intercommunication would be given between the south 
and north main railway lines of the country. Land had been scheduled at 
Battersea Bridge for a generating station, in case it was thought desirable 
to have another site in additioa to the one at Hammersmith. On their 
loop at Hammersmith they avoided confluent junctions, and none of the 
crossings were in the tube. 

Cross-examined by Mr. SHIRESS WILL, K. C., for the Albert Hall and 
other petitioners, Witness objected to having what was called “The Bank 
of Englaud clause" inserted in the bill, because, in his opinion, it tended 
to retard the raizing of the capital, by having an effect on the public. This 
clause, which was iuserted in the Central London Railway Co.'s bill for the 
protection of the Bank of England, provided that the authorities should 
appoint someone to inspect the construction work while it was in progress, 
and refer any points at issue to the Board of Trade. He granted that the 
inclusion of this clause in the Central London Company’s bill did not pre- 
vent their finding their capital, but they had had great difficulty in doing 
so. His margin for contingencies was 10 per cent., and while Sir Douglas 
Fox allowed 15 per cent. for this item in respect of the other portions of 
the combined scheme, the latter’s estimate for tube construction was less. 

Mr. W. J. BULL, M.P. for the Borough of Hammersmith, said the London 
United Electric Railways Co. had offered the Borough Council very much 
better terms than the Central London Railway, and this was the reason why 
the borough supported this scheme. 

Mr. HUGH MAIR, surveyor to the Hammersmith Borough Council, 
confirmed this. i 

Mr. WILLIAM THOMPSON, a Richmond town councillor, gave evi- 
dence of the poor and expensive railway travelling from the Thames Valley 
to the City. The District and Metropolitan Companies had both refused 
cheaper fares, and at present it was 5d. cheaper to split the journey up 
and book three times in order to get from Richmond to Charing Cross 
than to book right through by one of the above-mentioned railways. The 
essential point in the problem of housing the working classes was cheap 
travel into the open country. The present fare from Acton Green to 
Charing Croes was ls. return, but it would only be Ad. return if this 
combined system were sanctioned. 

Mr. EDWIN FOX, of Messrs. Fox and Bousfield, valued the necessary 
land for the London United Electric Railways at £467,719. 

This disposed of the case for the London United Electric Railways, 

Mr. BALFOUR BROWNE then briefly sketched the proposal of the 
North-East London Electric Railway, which is also seen in the map, and 
repeated the figures given in Sir Douglas Fox's evidence on Monday. 

The Committee then adjourned nntil to-day (Friday). 


THE METROPOLITAN DISTRIOT RAILWAY BILL. 


This bill came before a Select Committee, presided over by Mr. H. 
Hobhouse on Tuesday last, the other members of the Committee being 
Mr. G. White, Mr. Carlile and Mr. Hammond. 

Tuesday, April 22. 
Mr. PEMBER, K.C., in opening the case for the promoters, said that 
Part I. of the bill dealt with the laying down of certain cables for the 
purpose of supplying electricity to the Metropolitan District Railway 
system. The cables would run from a generating station on the banks of 
the Thames, near the Chelsea Basin, down Edith-grove, Redcliffe-gardens, 
and Earl’s Court-road, to the nearest point on the Metropolitan District 
Railway. Part IL of the bill would give power to acquire land from the 
Chelsea Vestry for the construction of a generating station. Part III. 
would give power to work railways by means of electric power, and that 
section of the measure was opposed. It meant that, inasmuch as the 
Metropolitan District trains in the ordinary course of working would run 
on certain parts of the South-Western and the Hounslow and Metropolitan 
railways, therefore it was necessary to lay down the necessary apparatus 
for electricity. The promoters had entered into an agreement with the 
South-Western and Hounslow and Metropolitan Railways. Part IV. of 
the bill, which dealt with raising capital and making capital arrangements 
as to powers the company already possessed, the Committee would not be 
troubled with, these being matters of a domestic kind, of interest only to 
the promoters. An attempt had been made before the referees to obtain 
the right to go into these matters, but the referees bad disallowed the 
application. Part V. of the bill dealt also with a matter which was domestic 
to the promoters—viz., power to make certain railways authorised by 
the Act of 1897 a separate undertaking. An attempt had also been made 
to oppose this part of the bill, but the referees had refused to allow it. 
The line was one which would run underneath the existing railway, and 
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serve as a sort of relief or duplicate line, and. would be known as the 
low level line.” Part VI. dealt with extension of time and contained two 
items—the extension of time for the completion of the railway, and the 
purchase of land authorised by the Act of 1897. To this, opposition had 
been sanctioned by the referees. The power to deal with superfluous lands 
would be extended. The bill would confirm certain agreements with the 
Great Central and the Great Central and South Western Railways ; it 
would incorporate certain sections of the Act of 1897, make provision for 
running powers over the Tilbury and Southend Railway, confirm an agree- 
ment with an electric traction company and certain other matters. The 
only parts of the bill opposed were those relating to electrical equipment, 
cables and extension of time for works. : 

Mr. PERKS, M.P.,,chairman of the Metropolitan District Co., gave 
evidence for the bill. He said the position of tbe company to proceed 
with the work now was, financially, better than it was formerly. .They 
bad had £1,000,000 subscribed when they came to Parliament last July. 
The same combination bad now got £5,000,000 subscribed. They were 
applying also for an extension of time for tbe construction of the deep- 
level railway, authorised in 1897. The deep-level railway would start from 
Earl's Court, and proceed under tbe Metropolitan Railway, stopping at the 
Mansion House. This was authorised in 1897. But since that, so far as 
the supply of electricity was concerned, they had added the Hounslow and 
Metropolitan Railway, they bad agreed with the South-Western Rail- 
way Co. to supply current from Gunnersbury to Richmond, and to supply. 
the South-Western from Putney Bridge to Wimbledon. They would 
supply current to Sudbury Hill over their Ealing branch, and to 
Turnham Green ; they had also offered to the Metropolitan Railway Co. 
to sell them current for their portion of the Circle Railway, but 
they had not accepted the offer. The current would be supplied to 
the company’s western extension, and then, going eastward, to the 
Mansion House, and away to Whitechapel. Current would be supplied 
to the railway from Whitechapel to Bow when it was opened in June, 
and the current would be carried not only to Bow, but to the Tilbury 
Railway and East Ham, where they had arranged to run on June 1 
eastward. The whole of the current would be supplied from the power 
house to these districts as well as to the Brompton and Piccadilly under- 
taking; and they were amalgamating. so as to carry the current to Fins- 
bury Park. With regard to the acquisition of land for the power station, 
they had had a series of arbitrations, and the promoters had found that they 
would have to pay about twice as much as they had been told they would 
have to pay. E 
- Cruss-examiced by Mr. FREEMAN, K. C., on behalf of the London 
County Council: Do not you think it desirable that the London County 
Council sbould have a voice as to the form and construction of the power 
house ?—No. I do not think the London County Council should have the 
right to interfere with railway buildings. Railway companies a:e not 
under the Metropolitan Building Acta. ME ! 

Is it not desirable that you should have uniformity in metropolitan 
generating stations ?—No ; you cannot have uniformity. You would not, 
for instance, put up the same sort of building at Neasden as you would put 
by the river. A building to produce 8,000kw. of electricity would not be 
like a building such as we propose—to produce 50,000kw. I do not think 
it would be post ible to construct two generating stations alike in London. 

In further cross.examination, Witness eaid it would take 12 months to 
build the power bouse contemplated. 

Mr. JAMES RUSSELL CHAPMAN, the next witness for the promoters, 
said that he had been engaged in connection with electrical undertakings in 
Chicago for nine years, during which time he bad laid down 900 miles of 
tramways in the town and neighbourhood, and 40 miles of elevated railways. 
Of the 800 miles, 200 were of the same character as was proposed in the 
bill. He was engine r to the Metropolitan District Electric Co., who 
had the bill in band, and the works now proposed, if carried out, would be 
carried out under his supervision and control. It was proposed, on the site 
at Lots- road, Chelsea, to construct a generating b tation of the capacity of 
50, 000k Ww. The ducts for the electric cables would be laid down on the 
well-known principle of embedding them in blocks of concrete with man- 
boles about 400ft. apart. There would be inspection chambers, and from 
these it would be possible to work tlie cables without interfering again with 
the roads. The top of the concrete would be 2ft. to 2ft. бір. below the 
surface of the pavement. They saw no reason why they should not be 
able to lay these cables without undue interference with the pipes of the 
local authority. In all cases where such extensive work was done it was 
necessary to interfere with pipes and mains, but wherever this was done 
it was proposed to defray the cost of re-arrangement. To his mind the 
question would only be one of meeting the engineer of the local authority 
and working amicably with him. - 

Cross-examined by Mr. TALBOT, on behalf of the Metropolitan Borough 
of Chelsea, witnets said the ducts should take about three months to con- 
struct, but the cable would not be.ready by that time.. The generating 
station would not be finished for a year or two after the completion of the 
ducta. : | 

- So that if you get power to construct the ducts next year that will be 
time ezough - No. We have to make measurements for the manbolee, 
and three months after that, having got the factory to make the cables, 
they will begin to deliver. The delivery of the cables would extend ove 
a period of from +ix to nine months, | 

By Mr. FREEMAN : The works authorised now were much larger than 
those contemplated in 1900. The generating station would be five times 
the size of that proposed in the former year. Of course, a larger number 
of tubes for the cables would be required in the ducts. The conduits 
would carry 60 tubes, 50 in each, the tubes being 34in. in diameter. That 
would necessitate the use of continuous blocks of concrete Oft. Jin. high 
by Aft. бір. wide. The inspection chambers would be 13ft. square by 9ft. 
high. There was an alternative route for the cables down less frequented 
streeta, but it would as easily afford the facilities required, besides, which 


it would be necessary to tear up the road from kerb to kerb to do the 
work. There were some nurseries which the cables could be taken through, 
but that was public property. It would be easier to go through Brompton 
cemetery. 

. That would be a large order?—No doubt. The route through the 
nursery would be better than either routes through the streets. 

Witness, in reply to further questions, declared that it would be 
highly inexpedient to require the railway compauy to submit its plans to 
the London County Council The London County Council might oppose 
the plans or require them to be modified, in which case the promoters 
would not be able to construct a 50,000kw. power house. i 

Do you object to your building being compelled to do that which all 
other ae buildings in London have to do—viz., keep the building 
line ?—I do. | 

Re-examined by Mr. CLODE : The ducts should be finished before the 
winter, and the cables should be got in and everything should be in work- 
ing order before the next summer. That was the best way to do the work 
from the standpoint of all concerned. | | 

By the CHAIRMAN : Their system of cables was a duplicate one. Thirt 
cables would suffice for the power needed, but there would be another 
for uae in the case of a breakdown. | 

Sir JOHN WOLFE BARRY, K.C.B., also gave evidence for the bill. 
He explained that smaller ducts had been originally proposed along another 
route, but that was when arrangements were only in contemplation for the 
provision of electricity for the Inner Circle Railway. He thought Mr. Chap- 
men bad under-estimated the time it would take to make the ducts, It 
would take nearer nine months than three. He had great objection to the 
local authorities regulating railway buildings. Power houses in the future 
would be as common in connection with railways as goods stations. 
Parliament bad always allowed railway companies to design their own works, 

: By Mr. MOORE, K.C., for the Middlesex County Council: He knew of 
no structural damage being done to buildings by vibration. | 

Sir ALEX. BINNIE, formerly engineer to the London County Council, 
also gave evidence for the bill. He submitted that, as the promoters had 
already designed their machinery, it would be a great hardship to alter the 
general law and require them to submit their plans for a power house to 
the judgment of the London County Council. All railway companies were 
specifically exempted from the London Building Act. | 

The CHAIRMAN asked whether, in view of the development of electric 
enterprises, witness would limit the size of the ducts for carrying cables. 

Witness said they had been limited in the past, but that had been a 
mistake, as Lord Windaor's Committee had found. Enterprise would be 
curbed if severe limitations were laid down. MET 

This concluded the case of the promoters as to works. 

Mr. COURTHOPE MUNROE then opened the case for the Borough of 
Kensington, calling 

Mr. WILLIAM WEAVER, surveyor to the borough, who stated tbat 
the ducts proposed by the company would form two solid masses of con- 
crete 6ft. high by 3ft. broad under the road. It would practically give the 
company the monopoly of the user of the road. He suggested an alternative 
route through by-streets. 

Mr. LIVINGSTONE gave similar evidence. 

i | Wednesday, April 23. 

Mr. FREEMAN addressed the Committee on behalf of the London 
County Council. He said there were only two simple points on.which he 
desired to obtain the decision of the Committee. . Both arose under tbe 
provisions of the London Building Act, 1894. The first was in respect of 
the generating station which was going to be enlarged, and it was that, in 
the public interest, the promoters should be required to submit plans to 
the County Council. The main object of this was to secure that the 
building should be go constructed as not to be a danger to the inhabitants. 
In other cases, companies concerned in the construction of generating 
stations had proposed plans which, if carried out, would have resulted in 
danger, and the London County Council had used their power to control 
the plans. In one instance it had been proposed to build & generating 
station of wood, which, of course, was ridiculous. But the promotera said 
that by sec. 201 of the London Building Act, railway companies were 
exempted from the operation of the measure. It was a matter of doubt 
whether that section applied to generating stations a long way from the 
railway. The London County Council asked the Committee to say that in 
this case the railway company should come under the generallaw which 
applied to all other generating stations. 

The CHAIRMAN : Did your counsel ask for this power when the bill 
of 1900 was under consideration 7— No, they did not. ; 

The CHAIRMAN : You are aware that the works are already com- 
menced—that the contract bas been issued for them ?—The machinery is 
ordered, but the actual building which is to go over it is not constructed. 

Mr. CLODE: The chimneys are commenced, and the steel girdera which 
are to fit into the building. | | 

Mr. WM. RILEY, superintendiog architect. to the London County 
Council, then gave evidencé in support of Mr. Freeman’s statement. 

Mr. PEMBER replied for the proraotera, declaring that the thoroughfare , 
was one of no importance, and that no barm would result from a slight 
divergence from the line of buildings. The London County Council's 
demand should have been put forward in 1900, when the railway company 
obtained their original powers. All that was sought now was power to 
take an additional site. Since 1900 contracts had been let for the work, 
and girders had been ordered. Moreover, he relied.upon the exe mpt ion 
given in the London Building Act. As to the route ‘for the cables, the 
promoters would be prepared to put half the cables omone side of the road 
and half on the other. ч; | | % — . 

Some conversation then passed between counsel. -Mk',Petnber undertook 
that the Metropolitan District Railway would inserta clause applicable to 
vibration similar to that imposed in the promoters’ bill now before Lord 
Windeor's Committee, 
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The room was then cleared while the Committee deliberated in private. 
On the re-admiesion of the public, 

The CHAIRMAN said that the Committee were prepared to the 
preamble of this bill subject to certain conditions, With regard to the 
question of carrying this mass of cables under the public streets, the Com- 
mittee were of opinion that the works ought to be subject to the super- 
vision of the Board of Trade. They therefore proposed to insert words to 
the effect that as regards the werks authorised in clause 5, the detailed 
plans, including the mode of construction and the position in the street, 
should be subject to the approval, tefore actual construction, of the Board 
of Trade, and that future enlargements and alterations should also be 
subject to such approval, arid that in giving such approval the Board of 
Trade should have regard not only to the safety of the public, but to 
the convenience of the road authorities. In regard to the other points, the 
Committee did not propose to give the London County Council any power 
to approve the plan of the generating station or to regulate its building 
line, but they proposed to insert some words carrying out the proposal 
made by the promoters as to the kind of materials to be used in the building. 
. Mr. R. W. PERKS, M.P., then gave formal proof of the unopposed parts 
of the bill. 

Consideration of the clauses was postponed till to-day (Friday). 


THE POST OFFICE TELEGRAPHS. 


On the vote to complete the sum of £4,211,255 in connection with the 
Post Office telegraph service, Mr. A. CROSS, one of the Glasgow members, 
referred to the frequent breakdowns in telegraphic communication 
between England and Scotland in winter, and said that the Post Office 
authorities should devise a means to obviate similar occurrences in the 
future, by the use of underground cables or otherwise. 

. Sir J. LENG, an Edinburgh member, said that the admitted loss of 
revenue caused by recent breakdowns was £2,500 in November last and 
£5,500 in December, and that the cost of repairs in these two months was 
£2,500 and £27,000 respectively. It was also stated, he said, that the 
cost of the underground wire to Birmingham was £165,000, and tbat 
an underground wire to Glasgow would cost £700,000. The loss in 
the two months cited above represented far more than the interest on 
a million pounds. The hon. member also asked what the Post Office was 
doing to encourage the adoption of wireless telegraphy ; it had already 
been adopted on the great Atlantic liners and 130 of His Majesty's ships. 
He feared that some of the permanent officials were inclined to be obetruc- 
tive in the matter, 

Mr. BRYCE (Aberdeen) also called attention to the interruption of 
telegraphic communication in Scotland, and said that no part of the United 
Kingdom was more liable to snow storms than the country between Fife 
and Aberdeen. He also urged the importance of establishing wireless 
telegraphic communication with Iceland. 

.Mr. AUSTEN CHAMBERLAIN said that the occurrerces of the last 
two years had been quite exceptional, for during the 10 years previous 
the total expenditure required for repairs had only slightly exceeded 
£3,000,000. The country between London and Birmingham was taken 
first for the experiment of underground wires because this district was very 
liable to be interrupted by winds sweeping across the Midlands. The Post 
Office depart ment was devoting £30,000 to underground work this year, 
and the money would be spent for the от of northern communi- 
cation generally, and not. iu fayour of any particular district on the way to 
Scotland. Even when cables were put underground, overhead wires could 
not be dispensed with. He was informed that there were several classes 
of telegraphy which could not be conducted through underground wires. 

Moreover, the latter wires were still very costly, and less satisfactory in 
working than overhead onee. It: had been said that as large profite were 
made, the money should be spent to guard the revenue and to protect 
customers, But the difficulty was that the telegraph service had made no 
profit, but a loss. . 

Mr. BRYCE here interposed the remark that the loss was probably due 
to these interruption*. 

Mr. AUSTEN CHAMBERLAIN, continuing, said that if the right hon. 
gentleman meant to imply that the loss would be recovered if they spent 
this money, that was not so. In reality the amount of traffic stopped was 
very small ; during the worst week of last year the reduction was only 6 per 
cent. of the total figure. At the same time, he shared the desire. of the 
Post master- General to push the work on as rapidly as possible, but it must be 
recognised that the present financial year was not a promising one for 
making a great increase in telegraphic expenditure’ without any corre- 
sponding increase in revenue, "The amount asked for in the present year 
would be a quite inadequate figure if it were taken as à measure of the 
normal rate of progress Concluding, he said that he did not underrate 
the importance of the matter, and would remember it in framing next 
year's estimates. 

Mr. MUNRO-FERGUSON (Leith Burghs) said that the amounts had 
been still smaller in the two previous years. 

Sir A. AGNEW (Edinburgh) and Mr. BLACK (Banff) also complained 
of the interruptions of the telegraphic communication to Scotland. 

Mr. GIBSON BOWLES asked whether the Secretary of the Treasury 
could not arrange to have the telegraph and the telephone charges 
accounted for separately in the estimates in order that it might be seen 
what profits arose on the telephone service. He also called attention to 
the report of the Inter-Departmental Committee on Cable Commu- 
nications, in which it was stated that the Board of Trade granted 
landing rights in this country, and in which also 4 suggestion was made 
that the powers of tbe Cable Landing Rights Committee should be 
enlarged, that it should be called the Cables Committee, and that the 
Board of Trade should be relieved of its present responsibility in regard to 
cable landing rights. He wished to know if this course had been taken ! 

Mr. NORMAN asked how much money had been spent by the Post 


Office on experiments on wirelees telegraphy, and what return the country 
was getting for it ! 

Mr. GIBSON BOWLES asked if the Post Office had satisfied themselves 
as to their position in subsidising the Marconi system supposing it should 
а о that the Lodge patent was really the master patent, as had been 

eg | 

Mr. AUSTEN CHAMBERLAIN said that it was intended to continue 
underground cables to Scotland. The cable would run northwards to 
Lanark, and then branches would be taken to Glasgow and Edinburgh, 
Every endeavour would be made to give Stornaway the best telegraphic 
service possible in the circumstances of the case. He would suggest to the 
Postmaster-General that the revenue of the department be increased by 
means of increased fees for registered telegraphic addresses. Unfortunately, 
it was not post ible to distinguish the past expenditure on telephones from 
that on telegraphs, but such a distinction would be observed in the future 
with regard to the London system. The recommendations contained in 
the Cable Committes’s report would be sent to the various departments 
concerned. Referring to the facilities given to Mr. Marconi by the Post 
Office, he said that at that time Mr. Marconi had already secured the 
master patent. The amount spent on these experiments was £?,000 or 
£3,000, and this was not only for the benefit of Mr. Marconi, but of the 
Post Office electriciuns, who were at that time (as well as Dr. Lodge and 
otber scientific men) devoting attention to the problem of wireless tele- 
grapby. The Post Office bad made no payments to Mr. Marconi. Wireless 
telegraphy within this country, and within the 5-mile limit, could only be 
undertaken under the Postmaster-General's licence. The Postmaster- 
General was well aware that there were rival claims on the question of 
validity of Mr. Marconi's patent. He had taken advice on the subject, and 
was giving it serious consideration. ) 

Mr. ALLAN said that wireless telegraphy was invented by Beaumont 
Lindsey in 1837, and Mr. NORMAN again asked what sum bad been 
expended by the Post Office in connection with wireless telegraphy. 

Mr. AUSTEN CHAMBERLAIN replied *hat the Post Office were already 
conducting a series of experiments themselves when Mr. Marconi asked for 
facilities. He might possibly be able to find the whole sum expended, but 
could not ear-mark the expenditure in regard io the experiments suggested 
by Mr. Marconi. 


PROPOSED TRAMWAY ALONG THE EMBANKMENT. 


On the order for the second reading of the London County Council 
(Tramways and Improvements) Bill in the House of Commons on Monday, 

Mr. BOULNOIS said that he did not intend to proceed with his amend- 
ment for the rejection of tbe bill, because a number of ite tramway schemes, 
including one for running an omnibus service, had been pronounced illegal 
and had been withdrawn. 

The bill haviog been read a second time, | 

Mr. BOULNOIS moved that it be an instruction to the Committee to 
omit the clause providing for the construction of a tramway along the 
Embankment from Westmins'er Bridge to Blackfriars Bridge. "This route 
was under the sole control of the London County Council, and no local 
authority in the metropolis nor, he believed, the people of London, would 
have locus standi before a committee if they objected to the scheme. 
This tramway scheme had been rejected nine times. He did not believe 
that the project was desirable or neceesary. One of the few things which 
Londoners bad reason to be proud of was the Thames Embankment. 

Sir J. PEASE seconded the instruction. 

Mr. BARTLEY said that, on account of its width, the Embankment was 
more suitable for a tramway than any other London thoroughfare. He 
did not understand how a tramway would ruin the Embankment, which at 
present was very little occupied, and a good service of trams would relieve 
the congestion in the Strand. 

Mr. BURNS said the Embankment was the best road he knew of any- 
where for a tramway owing to its widtb, and the London County Council 
wished to connect it with their 48 miles of tramways on the north side of 
London, whose electrical equipment was in progress. The scheme was one 
on which the London County Council—Progreseives and .Moderates—were 
practically unanimous, There would be 40ft. between the rails on either 
side, and in that epace there would Ба ample room for motor cara, carriages. 
and other traffic to and from the City. 

Mr. BANBURY supported the instruction. 

Sir J. DICKSON-POYNDER eaid that no less than 476 'busea on an 
average and 5,348 people crossed the three bridges per hour. These people 
would appreciate improved facilities. 

Mr. MACDONA supported the scheme, and Sir F. DINON-HARTLAND 
and Mr. MOON did not think that the scheme would appreciably conduce 
to the settlement of the housing problem. Mr. BURDETT-COUTTS and 
Col. PILKINGTON supported the instruction. 

The House divided—for the instruction, 159; against, 178; majority 
against, 19. 


REPAYMENT OF LOCAL LOANS. 


The Select Committee of the House of Commons considering the matter 
of local loans sat again on Tuesday and Friday last week, and on Tuesday 
this week, Mr. Grant Lawson, Parliamentary Secretary of the Local Govern- 
ment Board, presiding on both days. | 

On Tuesday, April 15, Mr. С. A. STEVENSON, of the Public Works 
Commissioners for Ireland, who was the first witness, said. that loans to 
local authorities in Ireland were made from the Local Loans Fund by the 
Commissioners. The period for repay ment of such loans was settled by tbe 
Local Government Board, the money being lent by' his department for 
tbe period fixed, subject to its not exceeding the probable duration of the 
works as required by statute. There was a growing tendency in Ireland to 
borrow for a long period, but the Commissioners never lent money for 
more than 60 years, 
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Sir H. ROBINSON, permanent vice-president of the Irish Local Govern- 
ment Board, explained the method of procedure, saying that the Board 
decided the terms of the loan on the evidence of an inspector sent into the 
district in question, deciding from this what they considered the probable 
duration and continuing utility of the works. They knew of few cases of 
the utility of works ceasing|before the loan had;been repaid, paving works 
being amopg the few instances. 

Sir A. ROLLIT asked if he did not think there might be an extension 
of the term, in view of there being few instances of cessation of durability 
of works. Witness replied tbat encouragement should be given the people 
to spend money on improvements, and a longer term might be granted for 
the repayment of loans for acquiring land. 

Mr. J. M. DODDS, senior clerk in the office of the Secretary for Scot- 
lend, replying to the chairman, said there was less Government control in 
Scotland ш this matter. Scottish acts specified the maximum period for 
the repayment of loans, the local authority proceeding as it pleased within 
that limit. The Scottish Education Department sanctioned and fixed the 
repayment period of all School Board loans, the Local Government Board 
sanctioning all loans to minor parish councils. The local debt of Scotland 
was £20,162,330 in 1881, and in 1900 it totalled £47,700,000, of this 
£15,000,000 was due to productive and remunerative undertakings. The 
maximum period for repayment was usually 30 years, though longer 
periods were sometimes given; Glasgow, for instance, had 60 years granted 
for certain improvementa. 

At the sitting on Friday, April 18, the LORD MAYOR OF MAN- 
CHESTER (Mr. Alderman Hoy) said that he was specially struck with, 
what he thought, the inadequate period of 55 years allowed for the repay- 
ment of the town hall land purchase and erection. The land value had 
now reached a high figure, and in another generation the ratepayers would 

that valuable property free from debt. He thought 100 years 
would not have been unreasonable for the repayment of such a debt. 
Seventy years was the longest period granted the Corporation, this being 
for the Thirlmere waterworks, an undertaking which would be of greater 
value a century hence than now. He thought that no hard-and-fast lines 
should be laid down for the term of a loan, but the circumstances of each 
case should be considered— as land value, buildings maintenance, and the 
purpose of the loan. Manchester had borrowed about five times its assess- 
able value, and had made good profits on certain of its undertakings. He 
thought that facilities should be afforded the local authorities to make 
application for an adjustment of the loan period on existing loans. 

Mr. Ald. J. P. SMITH, mayor of Barrow-in-Furness and Member of 
Council of the Incorporated Municipal Electrical Association, concurred 
generally with the views of the Lord Mayor of Manchester, and he thought 
that electric lighting works had been retarded in their development by the 
ehortness of the loan period. Local authorities had refrained from exer- 
c:aing the provisional orders they already had, and 155 who bad pro- 
visional orders had not cared to put them into operation. 

Mr. J. E. ELLIS, town clerk of Plymouth, also gave evidence. 

On Tuesday last Mr. G. T. LEE, town clerk of Dewsbury, who had been 
asked by the Association of Municipal Corporations to give evidence, said 
that non-county boroughs having a smaller rateable value than county 
boroughs, felt more intensely that there should be some alteration of the 
present practice. Of 212 non-county boroughs interrogated on the subject, 
88 desired that the periods fixed by Government Departments should be 
made uniform with the longer periods ajlowed by Parliamentary Com- 
mittees, and 16 of the number expressed eatisfaction with existing arrange- 
ments. For leasehold land he thought the period should not exceed the 
term of lease ; land for street widenings might reasonably be paid for in 
60 years, and remunerative works might have a basis of repayment equal 
to the probable life of the works. Non-productive undertakings might be 
dealt with in the same manner, but with a maximum of 40 years. Their 
electricity works had not yet paid, and there was а loss on the waterworks 
due to tbe manufacturers’ demand being met at a loss. The electric 
lighting deficit was made up out of the gas profits, but their undertakings 
as & whole were substantially profitable. 

Mr. BUTTERWORTH, Wimbledon District Council, and Mr. BAKER, 
of Baker, Ellis & Co., parliamentary agents, also gave evidence advocating 
uniformity between the Local Government Board and Parliamentary 
Committees. 


CROYDON AND DISTRIOT ELECTRIC TRAMWAYS BILL. 


On the order for the second reading of thia bill in the House of Commons 
on Tuesday, Mr. H. W. FORSTER, member for the Sevenoaks division of 
Kent, said that he had put down a notice of a motion to reject this bill. 
The bill was for the purpcse of authorising three continuous lines of tram- 
ways originating in Croydon and passing through Penge into Beckenham. 
Standing Order 22 of the House provided tbat when it was proposed that 
a tramway should run through more than one administrative area, the 
consent of the authorities having jurisdiction over at least two-thirds of 
the route sbould be obtained. Penge assented, Beckenham objected, and 
Croydon assented subject to an understanding from the promoters that 
no tramways should be laid witbin the Croydon area. Croydon, there- 
fore, assented to the bill, but objected to a part of the tramways proposed, 
which was contrary to the spirit of the standing order in question. There 
should be an expression of opinion by the House that this was a course 
which local authorities ought not to take in such matte:s. The promoters 
bad now agreed to strike Beckenham out of the bill, and he would therefore 
withdraw his opposition to it. 

Mr. JEFFREYS, deputy-chairman of Committees, in whose name a 
motion etood on tbe paper to refer the bill back to the examiners to 
report whether Standing Order 22 had been complied with, said that when 
the parties came before him he believed that there had been no collusion 
nor an intention to evade the standing order. As Penge was now the 
only authority concerned, and their consent had been given, there was no 
need to mcve his motion, 
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Sir J. BRUNNER said there had been something very like an attempt 
to evade the standing order. He looked upon this as a serious matter, and 
therefore he desired to move the motion which stood in the name of the 
deputy-cbairman. 

After some discussion, during which Mr. RITCHIE (member for Croydon) 
said that, so far ав Croydon was concerned, there had been no collusion 
whatever, and Sir W. HART DYKE (Dartford division of Kent) charac- 
terised the proceedings connected with the bill as “ shady,” 

Sir J. BRUNNER asked leave to withdraw his amendment, and the bill 
was then read a second time. 


TELEGRAPH AND TELEPHONE POLES. 


In the House of Commons, on Friday last, Mr. BOSCAWEN inquired of 
the Secretary to the Treasury, regarding the increase of the poles on 
country rcads, whether he knew that in some places two sets of poles of the 
Post Office telegraphs and a telephone authority respectively were erected, 
each carrying а few wires, and whether in such cases rental terms might 
rot be offered the various telephone authorities fof the use of the Post 

les. | 

Ns PUSTEN CHAMBERLAIN replied that the Postmaster-General 
did not think the cases referred to numerous, or that poles impeded the 
traffic. Should occasion arise, however, the Postmaster-General, who was 
desirous of meeting the wishes of local authorities, would consider the 
matter of renting wires on Post Office poles. He did not think it 
desirable that telephone authorities should be allowed to place their own 
wires on Post Office poles. 


LONDON COUNTY COUNCIL (SUBWAYS AND 
. TRAMWAYS) BILL. 


On Wednesday the Select Committee of the House of Commons, of 
which Mr. Hy. Hobhouse is chairman, commenced consideration of the 


London County Council (Subways and Tramways) Bill Mr. Erskine 


Pollock, R. C., Mr. G. M. Freeman, к vn Mr. Bernard ш 
а peared for the promoters. The other petitioners in opposition were 
аа ав follows: — Metropolitan District Railway, Mr. Reader Harris, 
K. C.; Metropolitan Borough of Holborn, Mr. Bellews ; Great Northern 
and Strand Railway Co, Mr. Balfour Browne, K.C., and Mr. E. H. 
Lloyd; and the Westmins'er City Council, Mr. Blennerhassett, K. C., and 
Mr. R. Berkeley. : 

Mr. ERSKINE POLLOCK, K.C., in opening, said the Committee were 
asked to sanction a tramway to be placed in a shallow subway which would 
commence at Theobald’s-road, where it would form a junction with exist. 
ing tramway owned by the London County Council, though not worked 
by them. It would then gradually fall in level until in Southampton- 
row it would be below the level of the street. From there, in a shallow 
subway about 3ft. deep, it would pass along the site of the proposed 
new street from Southampton-row to the Strand until it met the crescent 
to be constructed in or near the Strand, where it would turn towards the 
Thames Embankment, the level of which it would reach ne&r Waterloo 
Bridge. The tramway was to be worked by electricity, and so far as it 
went it would meet the pressing problems which the London County 
Council had to face connected with the congestion of the streets, the 


—— 2 


landowners did not oppose. 
iden having been borrowed Шош Boston, where there was a tramway 
in a shallow subway carrying over a cours» of 5 miles 273 million 
passengers а year. Only single cars would be run, carrying about 50 pas- 
sengers each, and this would obviate the inconvenience of having an enor- 
mous number of passengers discharged at certain stations at one time, as 
was the case with trains composed of many carriages. The London County 
Council had also had the benefit of the experience of New York and of 
Paris with tramways of a kind similar to that at Boston. On the subway 
in Paris in 10 months there had been 40} million passengers carried -a 
phenomenal number. Col. Yorke, of the Board of Trade, had reported on- 
the advantages of the proprsed scheme. The cost of the tramway would 
be about £250,000 and £70,000 in addition would be taken for land to be 
used in connection with the undertaking. The length of the tramway 
would be about пе. а. БЕКУ 
HAIRMAN : What will the streets cost | 
Мт POLLOCK said they would cost £6,000,000. The £250,000 would 
include the cost of the subway. The opponents of the measure were 
local authorities and railway companies, the authorities asking for pro- 
tection во far as their streets were concerned, and the railway companies 
complaining of competition and interference with their undertakings. 
The Great Northern and Strand Railway Co. said that the proposed 
subway would hamper the petitioners and increase the cost of their tube 
railway, but he denied that in this respect the present bill, if passed, 
would in any way alter the position of the petitioners, for when they 
obtained their powers it was subject to the carrying out of the new street 
works by the London County Council, who were authorised to construct a 


* See The Electrician, Vol. XLVIIT., р. 965. 
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subway and who, moreover, were allowed seven years in which to carry 
out their act. Then the petitioners complained of prospective competition, 
but he failed to see ground for the complaint. The tube of the peti- 
tioners ended at the Strand, and its object was to connect the Strand 
with Finsbury Park, whereas the bill was to connect the North London 
system of tramways with the Thames Embankment, along which it was 
hoped to run a tramway connecting with the South. In conclusion the 
learned counsel went through the petition of the Metropolitan District 
Railway Co., which was somewhat similar in effect to that of the other 
railway company. 

Mr. FITZMAURICE, chief engineer to the London County Council, who 
‘had had charge of the Blackwall Tunnel operations and the works at 
Assouan, on the Nile, gave evidence in support of the bill, supporting 
Mr. Pollock's opening statement. He added that in addition to the tramway 
subway there would be subways under the new street to take all the sewers, 
drains, pipes and cables. He attached great importance to these subways, 
which ‘would save the expense and inconvenience of breaking up the streets. 

` Crogs-examined by Mr. BLENNERHASSETT : The subway now pro- 
posed would be much more important and extensive than the one origin- 
ally proposed. When makiog three structures over one another he did 
not think it was right to commence with the lower. 

By Mr. READER HARRIS, K.C.: The tramway would pass at one 9 
on the Embankment some 3ft. above the Metropolitan Railway. It would 
be an electrically-worked line with cables below it, and therefore when 
electricity was adopted on the Metropolitan Railway they would croes a 
railway using electricity. As far, however, as he could see, there was no 
chance that the tramway would interfere with the railway company's 
works. He agreed that the expense of constructing the Metropolitan line 
along the Embankment was £900,000, £200,000 of which was paid to the 
Metropolitan Board of Works for the right of way along the Embankment. 

Re-examined : It was only for a few feet that the tramway would ка 
over the District Railway. - 

. Mr. ALFRED BAKER, manager of the tramways worked by the 1, С. " 
said he and a member of the L.C.C. went to America in 1901 to investigate 
the shallow tramways,there, and visited, among other places, Boston, where 
the congestion of traffic was such as almost to prevent the working of sur- 
face tramways. A shallow system of tramways was adopted there, шару 
features'of which: were common to the present proposal It was the 
desire there, as here, to take the trarnways on the surface where . it could 
be done, and when that could not be done, to put hein underground. 
In Boston the subway was lighted by electricity, but there was a 
good deal of natural light used at the stations. There was no stuffi- 
ness or bad air in the subway.’ The service of tramways was very 
frequent, single cars running at about half-minute intervals, and that 
struck him as particularly: advantageous, because instead. of people 
arriving in great crowds they arrived in a steady ‘stream. He made very 
careful inquirjes in Boston as to vibration, but could not discover that any 
complaint had been made with regard to it. In America, as on the Con- 


tinent, they had single-deck cara, not top seat cars. Such cars would be. 
used here, and that would be an advantage, because whenever a single- deck 


car was seen on the lines away from tbe subway it would show that it was 
going to the subway. Generally, only 20 steps would have to be descended 
to reach the trams. .The success of the Boston shallow tramway had been 
quite phenomenal, 28,000,000 passengers having been carried in the first 
year it was open from one (the principal) station alone. "The result was 
tbat in the street where the station was there never seemed now to be 
any congestior: “Withers aleo visited New York, where they had a scheine 
for making about 21 miles of shallow underground tramways on a rather 
more extensive scale than in. Boston, ibaemuch as there were to be four 
tracks, the two inner for the express traffic and the two outer for the 
loca! tràffic.- Except as to the number of tracks, that system was practi- 
cally the same as the London County Council proposed. . He anticipated 
tbat when all the cars in North London were run by electricity a half- 
minute service of cars in the subway would be required, and he estimated 
that the number of passengera carried would be 50 millions yearly. . 

. Cross-examined by Mr. READER HARRIS : The terminus of the tram- 
way would be on the Embankment, and shunting would be done there. 

: By the CHAIRMAN : He did not think the use of cara in the way pro- 

would cause any risk or danger to the public. The line would be 
fenced, and there would be men to direct the public, and the police would 
exercise control over the traffic. 

Mr. JOSEPH A. BAKER, vice-chairman of the Highways committee 
of the London County Council, said that the Highways committee and the 
Council itsélf were unanimous in advocating this scheme. The tunnel 
entering on the Embankment would be lighted, and precautions would ba 
taken to safeguard the traffic on the Embankment. The London County 
Council proposed to electrify all the tramways in the north of London. 

Mr. J. H. RIDER, electrical engineer to the London County Council, 
who had accompanied Mr. Baker on his visit to America, and who had 
inspected electric works on the Continent, said he had found that there 
was no vibration resulting from the tramways in Boston, Paris and 
Budapest. The syatem of traction in the subway would be similar to that 
adopted on the surfate tramways. It would be on the conduit system. 
The cars would be single decked, the motors would be encased in steel and 
would. be absolutely fireproof. The tunnel would be lighted throughout 
with incandescent lamps. 

Cross-examined by Mr. READER HARRIS, for the Metropolitan District 
Railway Co., witness said the electric power used in the proposed subway 
would be of similar voltage to that of the Metropolitan District Railway 
when it was electrified. The cara would ics from 8 to 10 tons, and 
would be run singly. 

This concluded the case for the promoters 

The inquiry was resumed yesterday (Thursday). 

Mr. READER HARRIS, opened the case for the Metropolitan, 
District Railway Co. He asked the Committee net to pass the preamble. 


! 

"The petitioners asked that in this case, if there was to be a tramway 
station, it should be on the County Council's own property before it 
debouched on to Victoria Embankment. The congestion of traffic at the 
foot of Savoy-street would be very serious if the bill were carried. But 
more than this, the measure would do the Metropolitan District Railway 
an injury. That railway was constructed many years ago with cast-iron 
girders and arches overhead, which were strong enough to the road - 
way, but that was all. There was only a space of 12in. between the top of 
the girders and the roadway. The new tramway would interfere with the ' 
railway, which bad not been constructed to bear overhead heavy electric ' 
cars weighing from 8 to 10 tons. Even if the bill were passed, it should 
‘be with the idea that the tramway should stop before it debouched on to 
the Embankment. ' f 
' Sir J. WOLFE BARRY, consulting engineer to the Мово. Dis- 
triot Railway Co., gave evidence in support of the petitioners. He said 
the girders were designed to bear the ordinary roadway before the days off 
steam rollers. Already the girdera were overatrained, and he should look 
with alarm at heavy tramcars being allowed to run over them. The tram- 
way would be an intolerable nuisance to the Savoy Hotel and the public 
using the roadway at the eu of Savoy-street. 

' Cross-examined by Mr. POLLOCK, - Witness aid that a road 
roller might give a pressure of 8 tone on each girder. About 50 per cent. 
more weight would be got from a tramcar than from a road roller, and 
then road rollers did not run at 8 or 10 miles an hour and would not 
cause so much vibration as electric cars. If only one storey cars were used 
the weight would be less than 114 tons, no doubt. 

- Re-examined : Steam rollers were not used under statute, and if they 
did damage those who used them could be required to pay compensation 
ibut that would not be the case with а tramcar running under an Act of 
Parliament. 

- The OHAIRMAN : Could ee the girders be strengthened !—Yes ; but 
it would be a costly process. 

Mr. POLLOCK said that the London County Council would be prepared 
to agree to abide by the decision of an arbitrator as to the desirability of ` 
strengthening the Metropolitan District Railway at the point at which the 
tramway would come upon the Embankment. If the arbitrator decided 
that the railway should be strengtbened, the London County Council 
would -bear the cost. 

Mr. READER HARRIS: That would not eatisfy us. There is a 

shorter way of doing it, and that is by stopping the tramcars before they 
reach the railway. 
Mr. BLENNERHASSET then addressed the Соне оп behalf 
‘of the Great Northern and Strand Railway Co., who asked for a clause 
to express in the clearest way that no further burden should be placed 
upon the petitionera by the passing of the act. Otherwise, they might 
be left at the mercy of the London County Council as to the time at which 
they should commence their construction ? 

Mr. BELLEWES, for the Borough of Holborn, contended that his 
clients should be allowed protective clauses, having reference to subsoil, 
‘subsidence of drains, sewers, underground wires, and other conveniences. 
There should also be a clause providing that the borough should not suffer 
in respect of rates, and another requiring plans of the entrance to the 
tunnel in Southampton-row to be submitted to the Borough Council for 
their approval. 

: Major ‘ISAACS, formerly M. P., surveyor, gave evidence in support of 
Mr. Bellewes’ statement. 

Mr. POLLOCK then replied. He pointed out that the local authority 
having control over the streets leading to the Embankment, such as Savoy- 
street, were not here to make complaint against the bill. ‘As to the other 
point of the District Railway, their real opposition was on account of the 
competition of the tramway ‘which later on it would be proposed to con- 
struct along the Embankment. As to danger to the girders of the District 
Railway, the test of themerit of the opposition of the Metropolitan Dis- 
trict Railway was to be found in their rejection of the offer of arbitration. 
As to the contention of Mr. Blennerhasset, he denied that that gentleman's ' 
clients would be put in any worse position under the present bill than that 
they formerly occupied, and it was not possible to give an absolute veto to 
Holborn. 

The CHAIRMAN, in announcing the decision of the Committee, said: 
The Committee pass the preamble of this bill. They think that the Dis- 
trict Railway ought, if they desire it, to have a proper protective clause 
as regards the superstructure of their railway where the tramway crosses 
it, such as was suggested by the promoters. I do not say the exact terms; 
it will be for the Committee to settle that clause if it is submitted to them. 
With regard to the Strand Railway, they are willing to put in a simple 
saving clause, something to this effect :—'' Nothing in this act contained 
shall affect the exercise of the powers conferred on the company by the 
Great Northern and Strand Railway Act, 1899." We are not prepared to 


give Holborn the clauses they ask for. 
|: The Committee then adjourned, consideration of the clauses being 


postponed. 


STAND-BY SUPPLY 


The Belfast Corporation Bill, which is an “ omnibus " bill seeking general 
powers, came before a Select Committee of the House of Commons on 
Monday. It contains an important clause relating to the much-debated 
question of the liability of an electricity supply undertaking to furnish a 

“ stand-by ” supply to a consumer who has his own electrical installation. 

Mr. J. D. FITZGERALD, K. C., appearing for the Corporation, explained 
that many persons who sent in a demand for. electricity already had 
electricity installations of their own, which. would ‘give them all the 
electricity they required in ordinary circumstances, but included no pro- 
vision to ineet the case of a breakdown: The Corporation were bound, 
.not merely to lay the wires, but to increase their plant for the purpose of, 


9° 


THE ELECTRICIAN, APRIL 25, 1902. 


29 


meeting the possible demand. The consumer was thus relieved from 


. expenditure on reserve plant, and the Corporation bore this for him. . This 


condition of affairs prevailed in some other places than Belfast, but the 
Belfast Corporation bad thought it desirable that some remedy should be 
found. They proposed that such pereon should pay to the Corporation as 
a mioimum annual sum an amount which would give the Corporation a 


reasonable return on the capital expenditure and other standing charges 


which they incurred in order to meet his maximum demand. 


In the case 
of non-agreement between the parties the amount should be fixed by the 
arbitration of an electrical eugineer. 


The CHAIRMAN (Sir Francis Evans) : Was guch a clause ever put into 


a а bill before ?—Yes, it was passed last year in the Devon case. 


Sir SAMUEL BLACK, town clerk of Belfast, then gave evidence in 
support of the Bill. | 

Mr. BUSHE, who appeared for the Belfast Hotel Co., said that the 
Devon Bill was unopposed and the clause never discussed. He contended 


.that the clause proposed would entail a bardship, as the consumers would 


be unable to get electricity to be used for purposes to which they never 
applied their own supplies unless they signed an agreement imposing con- 
ditions to which no other consumera were liable. 

. Mr. V. A. H. McCOWEN, the electrical engineer to the Corporation, 
also gave evidence in support of the clause. In croes-examination he 
explained that what was required was a guarantee that users of the Cor- 
poration supply should be in reality users. 

Mr. BUSHE complained that the proposed agreement would compel the 
consumer to be responsible for a certain consumption. 

Mr. FITZGERALD replied that the Hotel Company limited its demand to 
the electricity for working a lift. The Corporation said that before they 
put up the additional plant to supply it they should have a guarantee as 
to the minimum to be taken. 

The CHAIRMAN: I cannot cee that there is very much difference between 
you. You are prepared to give way, I understand, on the question of the 

nent charge ! 

Mr. FITZGERALD: Yea; but I think a minimum amount ought t» be 
guaranteed for a certain number of years. ` 

The CHAIRMAN : It seems to me that the difference be'ween you is 
so small that it might be settled without much trouble. .Your idea of the 
protection asked for by the Corporation, Mr. Fitzgerald, seems to be 
reasonable, and the protection Mr. Bushe asks for on the other side seems 
to be reasonable al-o. 

A consultation then tcok place between counsel, and the following 
clause was upon: — 

‘* Nothwithstanding anything containel in the Electric Lighting Acts, 
1872 and 1888, a person shall be entitled to demand from the Corporation 
a supply of electrical energy to any circuit, cable, or current-coasuming 
devics while the same are supplied from private sources, and unless auch 
person shall have previously agreed to pay to the Corporation such 
minimum annual sum in respect of current consumed through such circuit, 
or cable, or current-consuming devics, and for such number of y. urs 
as will give to the Corporation a reasonable return on the capital expendi- 
ture and other standing charges incurred by the Corporation to meet the 
possible maximum demands of such persons. Іа case the Corporation and 
the peraon demanding such supply of electrical energy shall fail to agree, 
the amount of such minimum annual charge to be paid by such person and 
the period for which the sum shall be paid shall be fixed by an electrical 
engineer to be appointed as arbitrator by the President of the Institution 
of Civil Engineers." Ы 

The CHAIRMAN then declared the preamble of the bill proved, the 
clauses were adjusted, and the bill will be reported to the House for third 
reading. . | | 


OTHER ELECTRICAL BILLS. 


The Brighton and Rottingdean Seashore Elec'ric Tramroad Bill was read 
a second time in the House of Lords on Thursday last week. In the House 
of Commons on the same day the Manchester and Liverpool Express Railway 
Bill was read the third time. | 

In the House of Lords on Monday the Middleeex County Council Tram- 
ways Bill and the Newcastle-upon-Tyne Electric Supply Bill were read the 
second time, and on Tuesday the Gloucester Electric Power В] and 
Manchester Corporation Tramways were also read the second time. 

The Derbyshire and Nottinghamshire Electric Power Bill has passed 
through the committee stage of the House of Lords as an unopposed 
measure, and will be repor' ed to the House for third reading. . 

The bill of the South Wales Electrical Power Distribution Co., by whic 
the company is enabled to acquire additional lands, and also to absorb elec- 
tric lighting undertakings within their area of supply, has been reported to 
the House for third réading, having passed through the committee stege 
ав ап unopposed measure. : ` 

The Birkenhead Corporation Bill, which contains provisions relsting to 
the supply of electricity to neighbouring districts, came before a House of 
Commons Committee on Wednesday. The preamble was proved and the 
bill has been reported for third reading. | 

On Wednesday the preamble of the Preston Corporation Bill was proved 
by a House of Commons Committee, and the bill is to be reported for 
third reading. One section of the measure relates to the convereion of the 
horse tramways to electric traction. The total length to be so recon- 
structed is some 154 miles, and this necessitates the alteration of the gauge 
to Aft. 84in. The estimated coat of the new lines, inside and outside the 
borough, is £170,000, exclusive of cars and car depots, &c., which is put at 
£23,520. | | 

On Friday last the Court of. Referees, preaided over by Mr. Parkin Smitb, 


considered the objection of the North Metropolitan Electric Power Supply. 


to the locus standi of the Middlesex County Council, who bad petitioned, 
inst, their bill, except as sgainst tbe provisions of the bill which autho- 
rised interference with main roads and county bridges vested in them. 


On Monday the petition for an additional provision by the Islington aud 
Euston Railway Co. came before the examiner of the House of Lords. He 
will report à non-compliance with the standing orders, and this will be 
considered by Lord Morley's Committee on Friday. KON" 
On Tuesday Mr. Campion found the standing orders duly complied with 
in the case of the London United Tramways Bill, and the bill proceeded 
to its next stage in the Lower House. 

The North Metropolitan Electric Power Supply B.]! and the Electric 
Supply Provisional Orders Bill (No.4) have been grouped into a new group 
J, the members of which are not yet nominated. 

. The Scarborough Tramways Bill.—This bill came yesterday before the 
Committee on unopposed bills in the House of Commons. This bill seeks 
power to incorporate a tramways company to make and maintain tram- 
ways in Scarborough, and to enable the Corporation of that town to sub- 
scribe towards aud to hold sbares in the capital in the company, which is 
to becalled the Scarborough Tramways Co. The capital of tlie company 
ia to be £96,000 in 9,600 shares of £10 each. Provision is taken in the 
bill to use electrical power. Formal evidence having been given the pre- 
amble was passed, and the bill ordered to be reported to the House. : 

. The Norwich Corporation Electricity Bill, which seeks powers to have 
transferred to them the undertaking of the Norwich Electric Co., was 
also passed by the House of Commons Committee on unopposed bi'ls 
yesterday, and was reported to the Houss in the usual way. XE. 


LEGAL INTELLIGENCE. 


Bastern & South African Telegraph Oo. (Ltd.) (Appellants) v. 
| Capetown Tramways Co. (Ltd) (Respondents). 


Judgment was given on Friday last in the appeal action brought by the 
Eastern and South African Telegraph Co. (Ltd.), from a judgment of the 
Supreme Court of the Cape of Good Hope. (The previous proceedings, 
both at Capetown and in London in this action have been fully reported 
in The Electrician.) | 
Lord ROBERTSON now delivered judgment as follows: The question 
raised by this appeal is whether the respondents are liable in damsges for 
certain disturbances in the working of the appellants’ submarine tele- 
graph cable at Cape Town. That such disturbances did take. place; that 
they were caused by electricity which had been stored by the respondents 
and used in propelling their tramcars in Cape Town and its suburbs but 
from time to time hai left the tramway system and found its way to 
the appellants’ cable in the кеа near Cape Town; and that pecuniary 
losses resulted; are matters beyond dispute. In order to the adequate 
understanding of the question thus raised, it is not necessary to enter 
into minute or highly technical descriptions. It may conduce to clear- 
ness in the discussion of the legal questions which result if, leaviog 
over in the meantime the mode in which the electricity left tle 
respondents’ system, it be in:the firat place: stated how the electricity 
injured the appellants. At some point, then, in Table Bay this electricity, 
having escaped and being. at large, was attracted: by the appellants’ 
cable entered the sheathing of the, cable, and by .sheathing as а 
conductor, found its way back to the tramway, central station whence 
it had started, and thus completed its circuit. While travelling 
along the sheathing of the appellants’ cable, the current varied very 
frequently, and at irregular intervals, ia accordance with the starting 
and stopping of the tramway cars." It was this irregularity and. jerking 
which did the mischief ; and, but for this, the current. might bave 
used the sheathing as a conductor without avy iojury. . As thiugs were, 
the current in the sheathiog induced similar irregular currents in the con- 
ducting wire of the cable, with the. result tbat the signals' were interfered 
with and as recorded. were confused and unreadable.’ None of the 
apparatus was damaged ; but the working of the apparatus was so inter. 
fered with as to take away its utility for the time of the interruption. · In 
order to complete the description of the nature of.the injury it is necessary 
to add that the difficulty has now been completely got over by laying 
what is called a twin-core cable for several miles out, the ‘two wires 
rectifying one another's action. Now that this has been done, the 
electricity from the tramways can pass along the sheathing without any 
harm being done. - The cost of this remedial measure forma a large part 
of the claim in the suit, much of the rest representing experimental and 
tentative measures, Into this, however, it is unnecessary further to 
enter, as the quantum of damage is not raised this in appeal, but only 
the question of liability. Turning now to the mode of escape of the 
electricity from the tramways, there is again no controversy ; and for 
present purposes a succint statement is sufficient. The respondents’ tram- 
way runs along the shore of the sea, and their tramcars are run by the 
tolerably familiar system of overhead trolley. All that is necessary to take 
note of is that the elec'ricity which is used is generated at a power station 
erected by the respondents for that purpose, and that the conductor which 
is provided for the return of the current, after driving the tramcars, con- 
sists of the tramway rails. . Now, when uninsulated (and safety requires 
that this should be their condition) the rails are so far from being (even 
comparatively speaking) a perfect conductor that necessarily, and as matter 
of course, a consider able proportion of theelectricity, instead of going directly 
back to the station, leaves the rails; and some portion of the escaped 
current it was which reached the appellants’ cable. Upon these facts the 
appellants’ main contention is that on the principle of Fletcher r. Rylands, 
L. N., 3 E. and I. App., 350, the respondents are liable for the interruption of 
the appellants’ business, and must recoup them for the protective measures 
necessarily taken to prevent a recurrence of such interruption. To this 
the respondents have a twofold answer: (1) they say that they are 
protected as regards all but a small portion of their tramway (system liy. 
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certain provisions which occur in each of the series of colonial statutes 
incorporating their constituent companies ; and (2) as regards the part 
of their line not so protected by statute they maintain tbat Fletcher 
v. Rylands does not apply to the facts. Two other contentions have 
been advanced on the latter branch of the case (the first of which 
received more countenance in the Supreme Court than support at their 
lordships’ bar)—viz., (1) that the law of Fletcher v. Rylands bas no place 
in the Roman-Dutch Jaw, and (2) that it was not established that any 
escape of electricity injurious to the appellants took place from that 
section of the tramway to which none of the statutes apply. Before pro- 
ceeding to discuss the interesting and important questions thus raised, a 
few facts and dates may conveniently be noted. The appellants’ cable had 
been in operation for years before the respondents’ tramways were made. 
The tramcars began to be worked in August, 1896, and the disturbances on 
the appellants’ apparatus were felt at once and continuously thereafter 
during the days and hours when the tramcars were running. Communi- 
cations took place between tbe parties, and both seem to have frankly 
co-opera'ed in ascertaining the cause of injury and devising remedies. 
After this had been done, with the result already stated, the present 
euit was instituted, on April 15, 1899, in order to determine the 
question of liability. On March 13, 1900, the Supreme Court of the 
colony gave judgment for the respondents, and the present appeal 
is against that judgment. In considering the merits of the appeal, it is 
best, first, to take the question of common law. That the facts about the 
section of tramway line not constructed under statutory authority—viz , 
that from the city boundary to Mowbray, do raise this question is in their 
lordships' judgment sufficiently clear. It is true that the crucial test 
of this particular section being worked alone is awanting ; although at 
one time during the disturbances of the cable this section and the short 
section home to the station house were worked alone. But no effective 
answer was made to the record of jourueys which was commented on by 
Mr. Bousfield; and this record attests that the disturbances on this section 
were at least as great as on any other. Now Mr. Jacob, the respondents’ 
principal, witness, is very emphatic in stating (and indeed this is of the 
essence of the respondents’ case), that the disturbances on the cable are not 
dependent on the quantity of the current escaping, but on the rate of 
alteration and the rate of variation, and Mr. Jacob's evidence, when 
directly applied to the separate influence of one section, entirely supports 
the appellanta’ саве. The question of common law is thus raised directly 
(as well as indirectly in relation to the just construction of the statutory 
provisions). Now, if regard be had solely to the action of the respondents 
in storing electricity on their lands, it must be allowed that the analogy is 
very close to the illustrations given in Fletcher v. Rylands of the kind of 
things which a proprietor can only do at his own peril. Electricity (in the 
quantity which we are now dealing with) is capable when uncontrolled 
of producing injury to life and limb and to property; and in the 
present instance it was artificially generated in such quantity, and it 
escaped from the respondents’ premises and control. So far as the 
respondents are concerned, it appears to their lordskips that, given result- 
ing injury such as is postulated in Fletcher т. Rylinds, and the prin- 
ciple would apply. But this is only one half of the question, and it 
remains to be seen if the injury postulated is present. Was there such 
resulting injury as to found a claim on the priaciple of Fletcher v. 
Rylands? Now, in the present case neither person nor property was 
injured (unless the ingenious suggestion of Mr. Bousfield could be enter- 
tained, that physical injury was done to the paper which was smudged by 
the eccentric action of the recording apparatus). Certainly, there is here 
no injury of the same genus or species with the tangible and sensible 
injuries which have hitherto founded liability on the principle in question, 
and which have always constituted some interference with the ordinary 
use of property. Now, the kind and degree of interference with the 
respondents’ property is pretty well illustrated by the fact that it can only 
take place if the cable is constructed without certain precautions, for, 
given the cable as it now is, there is no injury. This is referred to, not 
because their lordships consider that the respondents have made out that 
the twin cable had the general use and recognition which they ascribed to 
it, but as showing that it cannot be predicated of the electric escape in 
question that it is destructive of telegraphic communication generally, but 
only that it affects instruments made in a certain way. Now, if the instru- 
ment be taken as it was when the injury occurred, its nature is such that 
to insure its immunity from disturbance ia a somewhat serious liability to 
cast on neighbours. To describe this as a delicate instrument might be 
inaccurate if the term were used in relation to other electrical instruments 
of extreme sensibility. But in the present discussionthis is not the true 
comparison at all. The true comparison is with thingsused in the ordinary 
enjoyment of property, and this instrument differs from such things in 
its peculiar liability to be affected by even minute currents of electricity. 
Now, having regard to the assumptions of the appellants’ argument, it 
seems necessary to point out that the appellants, as licensees to lay their 
cable in the sea and as owners of the premises in Cape Town, where 
the signals are received, cannot claim higher privileges than other owners 
of land, and cannot create for themselves, by reason| of the peculiarity 
of their trade apparatus, a higher right to limit the operations of their 
кк than belongs to ordinary owners of land who do not trade 
with telegraphic cables. If the apparatus of such concerns requires special 
protection against the operations of their neighbours, that must be found 
in legislation ; the remedy at present invoked is an appeal to a common 
law principle which applies to much more usual and less special conditions. 
A man cannot increase the liabilities of his neighbour by applying his own 
property to special uses, whether for business or pleasure. The principle 
of Fletcher v. Rylands, which subjects to a high liability the owner who 
uses his property for purposes other than those which are natural, would 
become doubly penal if it implied a liability created and measured by the 
non-natural uses of his neighbour’s property. Nor need the law be 
regarded as showing any want of adaptability to modern circumstances if 


this he the true view, for the liability, thus limited, is of insurance and not 
for negligence, and all the remedies for negligence remain. While agreeing 
in the result with the Supreme Court on the common law branch of this 
case, their lordships are not prepared to accede to some of the comments 
made on Fletcher v. Rylands. The learned judges of the Supreme Court 
have indicated considerable reluctance to accept the doctrine of that case, 
and seemed to regard it as more or leas inconsistent with the principles of 
the Roman law, upon which the law of the colony is based. Their lord- 
ships are unable to find adequate grounds for this view, and it was not 
maintained at the bar. It is not supported by the texts or decisions which 
illustrate the full recognition of the right of an owner freely to use his 
property for natural purposes, even although loss to his neighbour may 
result. Nor, on the other hand, does the prominence given to 
culpa in Roman law preclude the reception of the doctrine now 
under consideration into legal systems founded on the civil law. 
The learned judges, and also Mr. Justice Kekewich iu the National Tele. 
phone Companies, seem to have been inaccurately informed on this point ; 
for, a3 matter of fact, not only is the principle of Fletcher v. Rylands fully 
accepted in Scotland, but it had formed part cf the law of Scotland bef re 
Fletcher v. Rylands was decided, and Fletcher v. Rylands has been 
treated by the Scotch Courts as an authoritative exposition of law 
common fo both countries. So far, then, as the respondents' liability 
is governed by the common law, their lordship: on the grounds already 
stated, do not consider the appellante' claim to be maiatainable. 
It remaios to consider the liabilities of the respondents for the 
escape of electricity on those sections of their line which have been con- 
structed under statutes. The provisions of the several statutes authorisin 
the several sections are identical; and кес. 4 sub-sec. D of Act 22 of 189 
has been taken as the text of the argument. The statutes have, of course, 
direct and express relation to electricity as the motive power. The com- 
pany under those statutes have right to maintain and work all necessary 
power and stations, subject to the approval and in accordance with any 
resolution or standing order of the Council of the City of Cape Town, 
* Provided that . . . the company specially undertakes that iu the 
event of any electric leak taking place and damage being thereby caused 
at any time by electrolysis or otherwise, it will reimburse and make good 
to the Council or other body or peraon all costs, damages and expenses 
to which tbe Council or other body or peraon may be put by 
reason thereof; and provided further that nothing in this ast 
contained shall entitle the company to use the rails of any of 
the said lines of tramway as a part of its system of cmn- 
ductors for the return electrical current without the consent of the 
Council first had and obtained." The consent of the Council to the use of 
the rails for the return current was had and obtained under certain con- 
ditions, of which the fourth is as follows :—“ (4) If, at any time and at an 
place, a test be made by connecting a galvanometer or other current indi- 
cator to the insulated return and to any pipes in the vicinity, it shall 
always be possible to reverse the direction of any current indicated by 
interposing a battery of three Leclanché cells, connected in series if the 
direction of the current is from the return to the pipe, and by inter- 
posing one Leclanché cell if the direction of the current is from the 
pipe to the return. If at any time a greater leakage is discovered than 
would render it possible for the current to be reverse in the manner above 
indicated, the same shall be localised and removed as soon as practicable, 
and the running of the cara shall be stopped unless the leak is so 
localised and removed within 24 hours." The first question, then, is, 
was it a leak, either in the sense of the statutory undertaking or of 
this condition, that sent out this electricity which reached the cable! 
For if so, the stipulated liability has been incurred. Their lordsbips are 
unable to think that it was. The language of both the statutory under- 
taking and of the condition ssems to point to some defect in apparatus, 
not contemplated as a condition of the working of the syetem. But the 
departure of the electricity from the rails arose from no defect but from 
the necessary condition of things, if the tramcars were to run and the rails 
to be used asa return. The evidence shows clearly that, if uninsulated 
(as was the case here), the rails of necessity conduct home to the central 
station only some of the electricity, the rest leaving the rails and going 
afield. Giving to the word “ leak whatever expansion may be appropriate 
toits extension to electricity, their lordships do not consider the event 
which has occurred to fall within the undertaking and condition. The 
escape was, on the contrary, a natural incident of the operation legalised 
under the statutes. The argument of the respondents on the words or 
otherwise, as limited by the preceding word “electrolysis,” did not com- 
mand their lordships' assent ; but it is superseded by the other grounds of 
judgment. Their lordships will humbly advise His Majesty that the appeal 
ought to be dismissed and the judgment of the Supreme Court affirmed. 
The appellants will pay the costs of the appeal. 


Reason Manufacturing Co. (Ltd.) v. Ernest F. Moy (Ltd.). 


In this action, which was heard by Mr. Justice Byrne in the Chancery 
Division on Monday, plaintiffa claimed an injunction to restrain an alleged 
infringement of patent, and also damages. 

Mr. FLETCHER MOULTON, K.C., for plaintiffs, said the patent was 
of a simple character, and would not entail a long investigation as to 
priorities, It was a patent for boxes for covering electric fuses in a 
manner in which the danger of two fuses being got at was completely 
avoided. In 1894 the patentee of the boxes on which plaintiffs were suing 
devised a method of protecting fuses in such a way that although it in no 
way prevented their being reached readily, there was no inconvenience or 
danger. Prior to this time the fuses were usually put in the same box, 
aud sometimes the box was divided by a partition, so that if you touched 
one fuse you would not be liable to touch the two. Sometimes they were 
put in two boxes — boxes being made deep to obviate danger. The patentee 
abandoned all that, and made his fuse box во that instead of having high 
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sides it practically had no sides at all. He made the top very deep, and 
put the fuse boxes back to back, so that each of them automatically pre- 
vented one being opened when the other was open. By putting the two 
in that position—by arranging and constructing them so—the patentee 
solved the difficulty, and since 1894 these fuse boxes had been in large 
request, over 100,000 of them having been sold. He could see no difference 
between the invention and the alleged infringement. 

His LORDSHIP: What is the defence ? 

Mr. THOS. TERRELL, K.C., for the defence: I say there is no subject 
matter, and if they want to make out their subject matter then there 
would be no infringement. 

Mr. MOULTON said he should not trouble his lordship any more about 
infringement or utility—that would be proved by the evidence. With regard 
to subject matter the patentee had accomplished something which had 
never been accomplished before, partly by arrangement and partly by 
construction. Defendant had raised in the pleadings that there were 
interlocking arrangements in railway signals; of course there were. But 
because you had made one interlocking arrangement which was successful 
fcr a particular type of machinery, was it to be said that there was no 
subject matter in any other interlocking arrangement of a different kind ! 
If the patentee, without adding to the expense—without bringing in one 
single extra piece—had by this ingenious modification of construction and 
arrangement been able to give in this particular case—in these particulars 
circumstances—safety and security very cheaply, why in the world did it 
militate against that being a good invention because other people in 
dealing with the much more complex case of railway signalliog had inter- 
locking rods, ledges and boats and all that sort of thing? What had that 
got to do with the preserce or absence of subject matter? He claimed that 
there was here utility, novelty, invention and infringement of the most 
palpable kind. 

Mr. J. G. LORRAIN explained to his lordship the object of fuses. It 
was quite a common thing, he said, for them to give way, and new ones 
had to be put in frequently. In opening the fuse-box, i£ both fuses were 
exposed, there was great danger of short-circuiting. Fuses were mainly 
put in by people who were unskilled or careleas, and short circuits were 
more or less common. The purpose of the invention was to obviate such 
accidente, and down to 1894 there was no cheap or efficient device for 
preventing short-circuiting. He knew that thas was something which had 
been looked for for some time by electrical engineers. The invention 
claimed in plaintiffs’ specification was the construction and arrangement of 
fuse-boxes. The construction consisted of baving a particularly deep lid 
and a very shallow box or body. The shallow box or body allowed the 
operator to get reidy access to the fuse. He had never seen a fuse-box of 
that particular construction before the date of the specification. In the 
alleged infringement the construction and arrangement was the same as 
that contrived by the patentee. In his opinion plaintiffs’ invention was 
new, useful and largely used. It might or might not be that by adjusting 
the distance apart two shallow lids would produce the same result аз two 
deep lids. So far as arrangement was concerned, the essence of the inven- 
tion was putting the boxes so close together back to back that when the 
lid of one was opened it interfered with part of the other—it intruded 
itself as an obstacle. 

Mr. JAMES SWINBURNE said that he regarded the invention as of 
very great utility, and, in his opinion, it was sufficient to protect against 


the consequences cf negligence and carelessness in short-circuiting apart 


from wilfulness. He thought the apparatus iuvoived invention and 
ingenuity. He did not know of anything like it before. 

Mr. TERRELL contended that there was no subject matter in plaintiffs’ 
letters patent. All that the patentee seemed to Бате done was to select 
the tort of fuse-boxes which would do, and placed them back to back ғо 
close together that one could not be opened when the other was opened. 
That was all the invention claimed, and that, he submitted, was not 
sufficient to eupport a patent. 
~ Mr. E. Е. Moy, managing director of the defendant company, and Мг. 
W. W. Beaumont gave evidence to the effect that there was no novelty in 
the patentee's idea. 

On Weduesday Mr. Justice BYRNE delivered judgment. He said 
the main objection taken by the defendants to plaintiffs’ claim was 
want of subject matter. In reference to the boxes themselves, there was 
no novelty about them, but that what had been done was novel he thought 
was proved, and also that it was useful. There had been a large sale of 
the patented boxes, and the question that remained was whether there 
was sufficient invention to support a patent. "Though the invention was 
not a great one, in bis opinion there was invention in the construction and 
arrangement of boxes as the present boxes were arranged. Fairly used 
this invention d'd, to his mind, obviate wbat it was desirable to obviate, 
was useful, novel and contained some invention. Under these circum- 
stances he must grant the injunction. 

Count el for plaintiffs asked his lordship to certify that the patents 
came in question, and that the particulars of breaches were reasonable 
and proper. He added that the plaintiffs would take an inquiry as to 
damages and delivery up of the infringing articles. 

Mr. Justice BYRNE agreed. 

Mr. TERRELL asked for a stay of execution, which was allowed, 
defendants undertaking to give notice of appeal within a week. Au appli- 
cation for tke stay of the injucction was refused. 


Islington Borough Council v. Gas Light and Coke Co. 


The hearing of this action for the recovery of £13. 18s. 64. compensation 
for damage done to their electrical boxes and mains in Highbury-park, 
London, N., caused through an explosion of gas on Oct. 8 last, was 
resumed last week. The proceedings at the first hearing were reported in 
our issue of April 4. | 

Mr. G. F. FOULGER, distributing engineer, of the defendant company, 
was recalled and examined as to the explosion in Regent's Park in 1898. 


found its way into the conduit, thereby causing the explosion. 


(Mr. A. Balfour Gray), Municipal 


Shortly after that explosion he inspected the electric lighting conduit, 


which was made of concrete and found it had been disturbed for a 


considerable distance, and the covers of three manholes, which ran into it, 
had been blown into the air. That explosion was, no doubt, caused by 
gas Examination showed that a new surface gas pipe, running across 


the. top of the conduit, had been completely eaten away by electrolytic 
action, a hole some Zin. in length being discovered. Consequently the gas, 
blowing at pressure on the conduit had penetrated the substance, and 
Even if 
there had been no crack in the concrete—and cracks were bound to 
appear in loog conduit lengths of the type in use in Regent's Park—the 
masonry of the conduit would not be absolutely proof against a gas 
eacape if it were blowing under pressure, because ordinary bricks were 
not impervious to gas if blown under pressure. 

In cross-examination by Mr. BRAMALL, as to whether or not on that 
occasion & naked torch was used by the company’s men in searching for the 
leakage, witness was unable to state definitely, but with a pipe exposed such 
as that one was there was no means of discovering a leak other than by a 
naked light. It would not be right to use a naked light where the leak 
was known to be a big one, and their men had instructions to that effect. 

In re-examination he said there was no Board of Trade inquiry as to 
the Regent's Park explosion; neither was there any claim on the part of 
the lighting authority against the company for damages. 

For the defence, Mr. NEILSON said his main contention would be that 
if there had been no bottomless boxes there would have been no explosion. 
He proceeded to quote the Board of Trade regulations in force between 
1892 and 1896. 

Mr. BRAMALL: This particular conduit was not laid till two yearsago. 

Mr. NEILSON : I want to show that at the time the Council obtained 
its provisional order there were Board of Trade regulations which said that 
street boxes shall be efficiently protected against accumulations of gas. 
The regulations of the Board which superseded the ones he had referred 
to stipulated that all street boxes should be constructed of durable 
material, and all reasonable means should be taken by electric lighting 
undertakers to prevent accumulations of gas in such receptacles. | 

The JUDGE: All reasonable means" is a modification of rule 15 of 
the previous regulations, which stated that the boxes shall be” efficiently 
protected. You say that the boxes ought to have been more efficiently 
ventilated ? : 

Mr. NEILSON : Yes. 

Mr. BRAMALL tendered evidence to show that the.Gas Company, 
having gəined experience of the serious consequences resulting from the 
use of a naked light at Regent's Park, should have been warned against 
using & naked light on the occasion complained of. 

The JUDGE : I shall find that, if it is proved beyond question that 
defendants’ workmen applied a naked light, I shall take it as proved that 
it set fire to the accumulation of gas in the boxes and blew them up. 
That was admitted by the firat witness of defendants. Au 

Mr. ALBERT R. WEBB, defendants' senior iuspector for Islington, said 
that up to the present time, although repeated efforts had been made, 
the leakage which the Gas Company's men were sent to find had not, beén 
discovered. He denied the statement that he went down on his hands 
and knees at one of the electric boxes and said there was live gas pouring 
out, but he told the men not to use a naked light. When the lid of the 
box was removed he noticed a peculiar smell, but, he wan in дорро 
whether it was gas or not. Since the explosion the electric inspection box 
had been rebuilt and a ventilator. added. For discovering leakages, they 
first used an indicator, and if that showed no-eacape of gas they then 
opened up the ground. As there was not the slightest trace of escapéd 
gas in the neighbourhood, he should not have had any hesitation in using 
a naked light in the trench. The explosion might have been caused by 
sewer gas, inasmuch as no escape from the mains could be located. 

Mr. HENRY S. REESON, assistant engineer to the Gas Company, said 
there would be no harm in endeavouring to find an escape when a trench 
was opened with a lighted piece of yarn. If the boxes had been constructed 
with bottoms no explosion would have taken place. 

Further evidence of a similar nature having been given, 

His HONOUR, held that, had it not been for the negligence of the defen- 
dant company's servants in applying a naked light no accident would have 
happened, and, therefore, the fact of defendants’ servants using that naked 
light, and setting the gas on fire, it seemed to him that that was an act of 
negligence which caused the explosion, and which ought to have been 
avoided if defendants’ servants had used reasonable and proper care. 
Under the circumstances he gave judgment for plaintiffs for the amount 
claimed with costs on Scale B. 

Stay of execution was granted for 21 days to enable defendants to appeal. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


Co 


_ APPOINTMENTS VACANT AND FILLED. 
The Board of Management of the East London Hospital for 
Children and Dispensary for Women, Shadwell, require an officer 
for the electrical department. Candidates must be capable of 
organising and superintending a new department for electrothera- 
peutics and radiography, An advertisement contains further par- 


‘ticulars, Applications to the secretary, Mr. Thomas Hayes, by 17th 


May. | 
Falkirk Town Council invite applications for the position of resi- 
dent electrical engineer. Forms of application from the town clerk 


uildings, Falkirk. See adver- 
tisement. 
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Ilkeston Corporation require an electrical engineer and general 
manager of their tramways. Applications to the town clerk (Mr. 
Wright Lissett) by May 8. See advertisement. 


York Corporation require a junior assistant engineer and a mana- 
ging clerk for the electricity department. Further particulars are set 
out in advertisements. Applications to the city electrical engineer 
(Mr. C. A. Midgley), Electricity Works, Foss [elands-road, York, by 


. May 12. 


Marconi’s Wireless Telegraph Co. (Ltd.) require junior elec- 
tricians to train at their private school for staff appointments. 
Applications to the secretary, 18, Finch-lane, London, E.C. See 
advertisement. | 

The Marconi International Marine Communications Co. (Ltd ) 
require a number of first-class operators for service on board ship and 
at shore stations. Applications to the secretary, 18, Finch-lane, E.C. 
See advertisement. 

An assistant meter inspector is required by the Newcastle. upon- 
Tyne Electric Supply Co, (Ltd), 50, New Bridge-street, Newcastle- 
upon-Tyne. See advertisement. 

Manchester Electricity committee require a shift engineer. Appli- 
cations to chairman of Electricity committee by noon May 3. See 
advertisement. 

Electricians are wanted for the Royal Navy. A үа {о 
Lieut. South, R.N., Recruiting Office, Devonport. See advertisement. 


A specification clerk is required by a large patent agency in London. 
See advertisement. 

A London traveller and provincial agents are required by the 
Davies Electric Lamp Co., 16, Morwell-street, London, W.C. See 
advertisements. 

Canterbury Electric Lighting committee require a shi ft engineer. 
Applications to the chief engineer, Mr. C. A. Blascheck, by May 5. 
See advertisement. 

. Devonport Corporation require an assistant electrical engineer. 
Applications by noon April 30. 


Mr. A. P. Rutherford has been appointed burgh electrical engi- 
neer at Leith in succession to Mr. J. G. Scott, recently appointed 
to Croydon, Mr. Rutherford has been assistant at Leith since the 
start of the electricity works. 
Mr. J. W. Donnet, superintendent of the Pinkston power station, 
: Glasgow, has been appointed electrical engineer to the Trafford 
Power and Light Supply (Ltd.). 
Mr. Walter F. Long, assistant engineer at the Manchester Corpo- 
ration electricity works, bas been appointed city electrical engineer 
at Cape Town at a salary of £650, with a residence. Mr. Long 
leaves England to take up his new duties in June. 
Mr. C. M. Shaw, of Leeds, has been appointed. city electrical engi- 
neer at Wakefield.at £300 per annum, in succession to Mr. R. 
. Blackmore. Spee | | 
Мт. R. Blackmore, late city electrical engineer at Wakefield, has 
accepted a position on the staff of the Hyde, Stalybrid ge, Mossley 


ard Dukinfield Joint Electricity and Tramways Board. 


Mr. R. S. Draycott has been appointed resident engineer at Coat- 
bridge of the Scottish Houee-to-House Electricity Co., in succession 
to Mr. J. B. McIndoe resigned. 

Mr. Arthur Н. Blagden has been appointed assistant electrical 
engineer to the Shanghai Municipality. 

Mr. F. T. Hall has been appointed shift engineer at the City- 
road station of the County of London and Brush Provincial Co. 


Mr. Forbes Waddell, engineer and manager of the Broughty Ferry 
gasworks, has also been appointed manager of the electricity works. 


. Barnsley.— The second annual report of the Electricity and Light- 
Ing committee states that steady progress had been made in all 
рш during the year to March 31. New plant had been 
added and considerable extensions of the mains carried out. The 
equivalent in 8 EP lamps connected was 22,193 against 14,825 
in 1901, consumers having increased from 209 to 280. There were 


41 motore, totalling 190 H.P., connected. Capital expenditure during 


the year was £9,747. 17s. 9d. Of the borrowing powers of £48,500, 
£4,536. 19a. 7d. remains to be raised. In sale of current there was 
_ Jh increase of 52 per cent. compared with the previous year, the total 
revenne showing an increase of £812. 5s. 114d., notwithstanding that 
the average price per unit sold was only 3:54d., against 4°48d. last 
year. Works costs showed a noticeable decrease, coal alone being 
less by £127. Os. 6d. than in 1901. The total generating cost for 
1902 was £2,072. 163. 7d., or 1:62d. per unit, against £1,489. 6a. 7d., 
or 173d. per unit in 1901. Total receipts were £4,638. 78. 3d., and 
gross profit £2,557. 8+. 10d., an increase of £306. 13s. 4d. After 
setting aside £2,397. Os. 5d. for interest and sinking fund, and taking 
into account £8. 1e. 10d. from 1901, the net profit for the year was 
£168. 108. 3d., which has been carried forward In view of the satis- 


factory results, the Council has decided, on the recommendation of 
the borough electrical engineer (Mr. S. E. Bastow), to reduce the 
flat rate for current for lighting from 44d. to 4d. per unit. 


Bath.—' The Corporation have already received two tenders for the 
purchase of their electricity works, one from the promoters of the 
local electric tramways, aud in both cases the tenderers undertake 
to assume the liability of the Urban Sanitary Authority, and pay 
interest and sinking fund on the capital expended on the wor 
which amounts to about £100,000. | 

Sir F. Bramwell has been appointed arbitrator to fix the price to 
Ls гес by the local authority for the tramways of the Road Car and 

ram Co. 


Battersea (London).—The Borough Council have suggested to 
the London School Board that all board schools in the district should 
be lighted electrically. . 


Bermondsey (London).—The Council have approved a scheme 
for wiripg consumers’ premiees on the easy payment system. The 
chairman of the Electric Lighting committee (Mr. Cox) explained 
that in each case the applicant would be required to pay down one- 
tenth of the cot of the installation on completion and the Council's 
fee for inspection and estimating. The balauce, at the applicant's 
option, could be spread over three, five or seven years, and be paid by 
12, 20 or 28 quarterly instalments, including interest at 4 per cent. 
on the amount for thetime being remaining unpaid. | 


Boston.—Tenders submitted by several firms for the supply aud 
erection of electricity generating plant have been eubmitted to the 
consulting engineer (Mr. Adrian Collins) for analysis and report. 


Blackpool.— An inquiry will be held on May 1 into the appli- 
cation of the Corporation to borrow £14,000 for electric lighting 
extensions. 


Bradford.—The electric tramway routes between Forater-equare, 
and Frizinghall and between Westgate and Sunbridge-road were 
officially inspected on Tuesday. 

Bray.—An inquiry into the engineering details of the proposed 
electric tramways was held last week. The promoters (General 
Electric Co. of Ireland) were represented by Mr. A. Lane Joynt, who 
supplied particulars of the various routes, which would be about 
4 miles in length. The total estimated cost, including power station, 
was put at £77,397. The track would be constructed to a 5ft. 3id. 
gauge. : | 

Bridgwater.— A company has notified the Counsil of intention 
to apply for a provisional electric lighting order. The Council 
obtained an order in 1898, but nothing has been done to comply with 
its provisions. 

Brighton.—The Councii’s application for authority to construct 
several extensions of the electric tramways has been granted. 


British Electrical Superannuation Fund.—This fund wa: 
established on July 1, 1900, by the management of the British 
Electric Traction Co. on the basis, so far a3 the conditions apply, of 
the Railway Clearing System Superannuation Fund Corporation, 
which enables compavies other than the original founders to par- 
ticipate in the benefits of the fund. The desire of the toundera was 
to adopt a superannuation scheme capable of extension to the 
electrical industry generally. The affairs of the fund are managed 
by 12 managing trustees, six being elected by contributing com- 
panies and s'x by contributing members, The voting power of 
this board of management is regulated by the amount of the 
annual contributions to the fund. One-half of the managing 
trustees retire every year, and are ineligible for re-election 
for the ensuing year. "The funds are eafely invested in gilt- 
edged securities, which are divided into five sections, the last of 
which is debeniure stock of electrical undertakings of the United 
Kingdom concerns only. Memters contributions are based on a 
salary percentage, and the contributions from the companies is a 
sum d on a percentage of the monthly salary of the member. 
The benefits are clearly set out ina phlet recently issued, which 
in addition gives instructions to both companies and members as to 
the method of joining the fund, and gives other information which 
ehould prove of interest to intending contributors. We may add 
that the first general meeting of the fund was held in March under 
the presidency of Sir C. Rivers Wilson, G.C.M G., C.B, one of the 
managing trustees. - At this meeting the report of the ing 
trustees was read, and showed the fuuds to be in a flourishing 
condition. "There arealready a large number of contributing com- 
panies, but these so far naturally chiefly represent the affiliated 
companies of the British Electric Traction Co. Mr. W. G. Bond, 
Donington House, Norfolk-street, London, W.C., is secretary of the 
fund, and will supply all further information. 

Camberwell (ошоп 125 Borough Council have received а 
communication from the Board of Trade as to their application for 
a provisional order. The order has been so amended that the Council 
will have to purchase the undertakings of all companies supplying 


electricity in the district. 
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Cardiff—Sanction to a further loan of £320,910 for electric 
lighting has been obtained by the Council. 

The first section of, the electric tramways were officially inspected 
by Major Druitt, R.E., and Mr. A. P. Trotter on Tuesday. 


_ Creswell.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £650 for public lighting by electricity. 
The Bolsover Colliery Co. will supply electric current to 68 32 с.р. 
incandescent electric lamps. 

Dartmouth.—The Council have entered into a contract with the 
Urban Electric Supply Co. for public lighting for 10 years, at £364 
per annum. There are to be 10 arc lamps of 750 c.p. each and 100 
incandescents of 25 cp. each. The arrangement takes effect from 
Aug. 15, the date of the expiry of the present gas contract. 


. Blectric Traction in India.—The Financial News of the 22nd 
Inst. contains particulars of an interesting interview with Lieut-Col. 
R. E. Crompton on the subject of electric traction in India, Coi. 
Crompton refers to a scheme which is before the Government of 
India for a railway 200 miles in length inthe area watered by the 
rivers Ravi, Sutlej, Chenab and Jhelum, tributaries of the Indus, 
and Col. Crompton is sanguine of securing for his firm the contract 
for building the first long range electric line in the world. Within 
the district of the proposed line there is available water-power of no 
less than 5,000,000 H P. A rough survey has already been made of 
the proposed route. 

Electric Traction) in Spain —A Royal Order appears in the 
Madrid Gazetteof 16th inst. granting the Tramways Company of Seville 
B to adopt electric traction on an extension of one of their 

es. 


А concession has also been granted to the Tramways Company of 
San Sebastian for the extension ot the electric tramways in that city. 

Señor Don Joeé B. y Hernandez has applied for a concession for 
an electric tramway service from Seville to San Juan de Azualfarache, 
for auother line from Castille to Cuesta Z Sines, and for another line 
from Camas to San Teponce, More favourable terms than those 
offered by Senor Hernandez may be submitted until May 16. 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above matters, may be seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 3, Salis- 
bury-court, Fleet-street, London.] 

Gillingham (Kent).— An inquiry is to be held here into the Dis- 
trict Council's application to borrow moneys for the purchase of so 
much of the electric lighting undertaking of the Chatham, Rochester 
and District Electric Lighting Co. as lies within the district. 


Light Railways. A scheme for the construction of a light rail- 

„ Colchester and Southend is projected. 

inquipy will shortly be heard into the application to construct 
a light loci railway from Clacton to St. Osyth. 

e of Trade have, after modification, confirmed the Dean- 
head (Yorks.) A am Railway order. 

The Light Railway Commissioners held an inquiry last week into 
the ааш of Sir William Crundall and others to construct а 
light electric railway from the terminus of the Dover electric tram- 
ways to Kearsney Abbey, along the East Cliff to St. Margarets. The 
scheme is estimated to cost over £60,000 and has the support of 
nearly all the interested local authorities. The Commissioners 
decided to grant the order. М ш 

Liverpool.—An interestin и has been issued by the general 
көкө гер of the tramways (Mr. С, R. Bellamy). Daring the first 
complete year of electric traction 101,000,000 p ers were carried, 
compared with 82,000,000 in the previous years. There are no $d. 
fares, and of the total number of passengers just over 90 per cent., 
took Id. tickets. Of the total population o iby ge all but 14°6 per 
cent. live within the radius of the 14. stage, which extends to 2} miles. 
10:7 per cent. of the passengers paid 2d., aud only about two pas- 
sengers per 1,000 paid more than 2d. The average fare was 111d. 
whereas in the last year of the company's management with horse 
traction it was 1:82d. In the pos year there were nine fatal acci- 
dents—seven to pedestrians and two to passengers—giving a propor- 


tion of one to 11,250,000 passengers, compared with one to 7,000,000 
passengers in the previous year. .The average receipts per car-mile 
travelled were 10:32d. for the past year, compared with 19-944. The 
working expenses per car-mile worked out at 8:87d., of which 2d. 
was due to interest and sinking fund, and 1:6d. for electrical energy. 
The gross profit for the year was £147,057, and the credit balance 
£52,822, out of which there was to be provided depreciation and 
renewal. It is рор to obtain powers to enable the Corporation, 
after setting aside annually £30,000 for renewal and reserve fund, 
to carry the surplus to credit of general rate, provided that in no 
year up to Jan. 1, 1912, shall more than one-third of the total surplus 
be so carried to credit of rates. The total length of tramways is 
about 114 miles, and the power plant provides 15 000 Rr. 


Llangollen.—The Council have entered into an agreement with 
Messrs. Bremner Smith & Co. for the transfer of their provisional 
electric lighting order. The firm undertake to erect electricity 
works and supply current for public and private lighting, the Council 
retaining the option of purchase at the end of 10 years. : 


London County Council.—At Tuesday's meeting nine tenders 
for the supply of 100 double-decked double-bogie electrically 
equipped cars were considered, and that of Messrs. Dick, Kerr 
& Co. was accepted at £71,754. They will be allowed to sublet as 
follows :—(a) to the J. G. Brill Co., Philadelphia, U.S.A., the manu- 
facture of the car-trucks ; (0) to the Electrical Railway and Tramway 
Carriage Works, the manufacture of the car bodies; (c) to Messrs, J. 
G. White & Co., the manufacture of the car ploughs ; and (d) to 
the English Electric Manufacturing. Co., the manufacture of the 
electrical equipment and motors for the cars specified in the con- 
tract. Below are set out particulars of the tenders considered. 


The report of the Highways committee on the subject of these tenders 
stated that the cars are to be used on portions of the Council's tramways, 
(o) Westminster and Tooting, (^) Elephant and Castle and Kennington, (7) 
St. George's-circus and Waterloo-road, when these routes have been re- 
constructed for electric traction. Tenders were invited for 50 cars, and for 
a further 50 if required. The above list does not include a number of 
tenders sent in, but which were not considered, the total number 
received being 25. One incomplete tender was received (from Gott- 
fried Lindner, of Halle, Germany). Dr. A. B. W. Kennedy, who care- 
fully examined the tenders, expresses the opinion (the report continues) 
that the beet make of truck included in the tenders is that of the J. G. Brill 
Co.; that the best makers of car bodies are Me:sra. Milnes and the El. сігіс 
Railway and Tramway Carriage Works ; that the plough should be that of 
Messra. J. G. White & Co. (the contractors for the conduits), which is prao- 
tically in accordance with the specification on which the tenders were based, 
and if this be adopted no question can hereafter be raised by Mesara. White 
& Co. as to its suitability for its purpose ; that as regards wheels and axles 
there is no special difference between those specified in the different 
tenders; and that for the electrical equipment and motors those of 
Messrs. Dick, Kerr & Co. are the best, as their motors are the most power- 
ful aud give better acceleration than any others. Dr. Kennedy’s opinion 
with regard to these matters is shared by the tramways manager and the 
Council's electrical engineer. The two lowest tenders which provide for 


(a) Brill trucks, (5) approved’ cir-Bodies atid’ (c) White's ploughs (which, in 


the opinion of Dr. Kennedy, are essential to the efficiency of the service), are 
those of the British Thomson-Houston Co., £70,530, and of Messrs. 
Dick, Kerr & Co, £71,753.  Mesers. Dick, Kerr & Co. 's motors 
are, however, so much the more effective that Dr. Kennggy considers 
them worth more than the difference in price, which amounts to 
about £7 per motor. Moreover, that firm is prepared to deliver the whole 
of the 100 cars within 24 weeks from the date of the order, and the 
difference in time for delivery is somewhat important, having regard to 
the desirability of the tramways being worked by electric traction at the 
earliest possible time, "The committee then recommend that the tender 
of Messrs. Dick, Kerr & Co. be accepted, and further, mention that the 
whole of the works, with the exception of the trucks, will be of British 
manufacture. 

At Tuesday's meeting electric lighting loans were granted to 
Battersea (£2,285) and Woolwich (£5,600). NM. 

Tube Railway Bills.— The Parliamentary committee submitted a 
voluminous report detailing the steps they intended to take with regard 
to the underground electric railway bills now before Parliament. 


Period 
for deli- Names of propored sub-contiactors for various parts of the cars. 
— Amount. v'ry after 
date of  Eaui do 
order. Truck. | Body. Plough. | Equipment and motors. 
Brit. Thomson- Houston |£65,880 | 36 weeks Brush Co., or European | British Elec. Car Co Neuss None 
Co. McGuire Mfg. Co. | быз 
Do. (alternative). 70,530 36 „ J. G. Brill Co............. G. F. Milnes & CO J. G. White & o None. | 
British Electric Car Co. | 69,994 |36 „ None .. None Do. | В. T.-H. Со. 
Dick, Kerr & Со. ...... 71,764 | 24 „ J. G. Brill Co. Elec. Railway & Tramway Do. English Elec. Mfg. Co. 
| Carriage Works | 
Witting Bros. ............ 71,862 E „ | Brush Go G. F. Milnes & Co. .. ...... | Electricite et Hydraulique, Electricite et Hydrau - 
| | | lique & B. T.-H. Co. 
Do. (alternative). 71,102 32 „ Do. Do. E Do. ‚ Electricite et Hydraulique 
Siemens and Halske. | 75,704 |32 „ Do. Do. None. . .. . . . . . . . . None. 
Brit. Westinghouse Co. 77,252 53 „ Do. G. F. Mil nes & Co., or Brush | J. G. White & Co. ......... None 
Co., or Brit. Elec. Car Co. . 
Brush Со. ............... | 78,990 59 „ | None........ eee Мойес 5 Мопе........................... None 
Britiah Schuckert Со... | 81.506 „70 J. G. Brill Co........ s | ©. F. Milnes & Co, ......... J. G. White & co. None. Р 
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The committee first deal with the recommendations of the Joint 
Committee which sat last session to consider the whole question of 
underground railways, and refer B rre to recommendation 
No. 20, which suggests that a Board of Trade model clause should 
be inserted in each bill based on that in the Light Railways Act, 
1896, giving power for the Council or the City Corporation to either 
construct or aid in the construction of lines. The committee point 
out that Earl Morley, Chairman of Committees in the House of 
Lorda, refuses to allow such a clause without the general question 
having been considered in Parliament in the ordinary way. \\ hile 
accepting the decision of Lord Morley, as it affects the bills now 
before Parliament, the Finance and the Highways committee are 
carefully considering the matter with a view to the Council deciding 
what further steps shall be taken. Continuing, the committees, after 
considering in detail the various schemes submitted to Parliament, 
set out a number of conclusions which they think are conditions 
applicable more or leas to all the schemes. The most important of 
these conditions shortly stated are as follows : — 

1. Confluent junctions not to be allowed. 

2. Construction of stations to avoid discharge of passengers into crowded 
thoroughfares. 

3. Model workmen's train clause to be inserted requiring the issue of 
tickets at all stations for trains timed to arrive up to 8a.m. at 1d. single 
fare and 2d. return. 

4. No interference or damage to Council's parks. 

5. That statutory powers shall cease unless undertakers substantially 
commence to carry out work within 18 months, unless extension of time 
is sanctioned by Board of Trade. 

6. All tunnels to be properly ventilated. 

7. Proper accommodation to be provided in the way of entrances, 
exits, &c. 

8. Tunnels to be lighted and foot-plate provided for the use of the public 
in case of accident. 

9. No inflammable material to be used if possible in construction. 

10. The fact of Parliamentary powers being given to promoters of a tube 
railway not to prejudice Council’s interests when seeking to construct 
tramways or shallow tramways along same routes. 

11. The promoters shall undertake to facilitate the construction of 
interchange stations with existing or future tube stations. 

The schemes whicb, subject to certain conditions, the committee think 
the Council should not object to are:—(1) Baker Street and Waterloo 
Railway Bill, (2) Central London Railway (new lines) Bill, (3) Edgware and 
Hampstead Railway Bill, (4) the Great Northern and City Railway Bill, 
(5) Great Northern Railway Bill, No. 2, (6) Great Northern and Strand 
Railway Bill, (7) Islington and Euston Railway Bill, (8) North-Weat 
London Railway Bill. 

The schemeg which, subject to certain conditions, and to the attention 
of the Select Committee being drawn to the financial proposals contained 
therein, should not be objected to by the Council, are:—(1) City and 
Crystal Palace Railway Bill ; (2) City and North-East Suburban Electric 
Railway Bill ; (3) North-East London Railway Bill. 

The other bills the committee consider might, subject to certain con- 
ditions, prove satisfactory, but on account of the finaucial. proposals 
require to be strenuously opposed by-the-C ;uncil, are: (1) the King's Road 
Railway ; (2) the West and South London Junction Bill ; (3) the Brompton 
and Piccadilly Extension Bill ;. (A) · the Charing Cross, Euston and Hamp- 

stead Railway Bills; (5) the Charing Cross, Hammersmith and District 
Electric Railway Bills; (6) the City and Brixton Railway Bill; (7) the 
London United Electric Railway Bill, and (8) the Piccadilly and City 
Railway. 
— Considerable discussion ensued on this report. Mr. SipNEY Low 
suggested that the Council might approach the Government and 
ask for the appointment of a Royal Commission to inquire into the 
whole matter of underground locomotion for London. Sir J. Dic&- 
son PoyNpER, M. P., said that as one who served on the Joint Com- 
mittee of last year he could be no party to such a propoeal. He 
thought, however, the Council might appear before the Committee 
and ask for the appointment of some central body which ehould have 
for its object the co-ordinating of these railways in the interests of 
the public generally.--Eventually the report was adopted. 

Tramways.— A number of references were made to the tramways of 
the Council. It was agreed to petition for the insertion of an addi- 
tional clause in the Councils Tramway Bill extending the time for 
the reconsiruction for electrical traction of the tramways between 
Westminster Bridge and Tooting. The clerk was authorised to call 
proper statutory meetings of the Council to consider whether it 
should exercise its right to acquire the undertaking authorised by the 
Southwark and Deptford Tramways Act, 1881, from the South 
London Tramways Co. 


Manchester. —In the estimates of the receipts and expenditure of 
the tramways department for the year ending March, 1903, the traffic 
receipts are put at £250,000, and miscellaneous receipts from tram- 
way rental, &c., will bring this up to £260,306. The expenditure is 
estimated at £206,052, leaving a profit of £56,984, out of which it is 
proposed to contribute £30,000 to relief of rates and to transfer 
£20,984 to reserve, renewals and depreciation. Last year the 
approximate income was £113,830, and there was a profit of £30,600, 
out of which £20,000 was devoted to relief of rates and £10,600 
transferred to reserve. It is estimated that the capital outlay durin 
the year will amount to £600,000. Of this sum £120,000 is for lan 
and buildings, the balance being for tramcars and equipment. 


The estimates of the electric lighting department for the current 


year have been issued and show probable expenditure £175,459, 


against receipts £166,447, leaving an estimated loss of £9,012, which 
it is proposed to meet out of reserve. Last year’s working showed 
a surplus balance of £6,300, which has been carried to reserve. 
During 1903, it is estimated that £875,799 will be expended, includ- 
ing £21,000 at Dickinson-street, £55,394 at Bloom-street, £463,705 
at Stuart-street, £211,295 upon distributing stations and £119,400 
on mains. 

The electric tramway route from Albert-square to High-street was 
opened for traffic on Saturday. 


Motor-Car Exhibition.—We refer elsewhere to the larger elec- 
trical exhibits at the imposing exhibition of motor vehicles and 
accessories at the Agricultural Hall, London, which will be open till 
to-morrow (Saturday) evening. In addition to the exhibits dealt 
with elsewhere, a number of firms show electrical accessories, sun- 
dries, &c., used in the motor vehicle industry. These firms include 
Messrs. Crossley Bros. (stand No. 6) who show oil and gas engines; 
Messrs Gianoli and Lacoste (No. 14) exhibiting accumulators, 
induction coils, measuring instruments, sparking plugs, radiators, 
&c. ; the So.iété des Accumulateurs Electriques “ Max” (No. 21), 
showing special types of accumulators for traction work; the 
Meyra Electric Co. (No. 26), ignition batteries, &c. ; the Brush 
Electrical Engineering Co. (No. 29), whose automobile department, 
66, Great Russell-street, London, W.C., exhibits a Brush petrol car, 
a working model of the Brush- Dawson magneto as applied to the 
Brush motor, &c. ; the Electric Carriage and Garage Co. (No. 49) 
show an electric landaulette, a victoria and other vehicles; the 
Electiic Hon Co. (No. 50) display a variety of ignition speciali- 
ties Mr. H. W. Van Raden (No. 71) shows electric ignition appli- 
ancee, woven gla:s accumulators, induction coils, electric wircs, 
measuring instrumente, &c ; Messrs, Shippey Bros. (No. 80), in 
addition to a display of motor cars, engines, &c., show two 
sets of Gordon's patent primary batteries for charging 4-volt 
accumulators ; Messrs. Th. Botiaux & Co. (No. 88) show an 
electric victoria on the Cantal system with Botiaux body; 
Garages Limited (No. 104) show a“ Baker" electric stanhope for speeds 
of 6, 11 and 16 miles per hour, to travel 40 miles on one charge, 
weighing complete with battery 900lb. This vehicle has aluminium 
wheels Le Carbone (No. 108) has a good display of Sans Pareil ” 
dry cells, Paris cells and funnels which can be charged en route; 
the Auto-Machinery Co. (No. 3, minorhall) have a good display of 
nuts, studs, ball bearings, and a special roller-bearing arrangement. 
The Dowsing Radiant Heat Co. (No. 3 arcade) show a new system 
of warming and lighting automobiles and the Dowsing luminous 
electric radiator for heating ; Messra, Stern Bros. have an extensive 
show of dust-proof lubricators, lubricants, &c.; Messrs. W. H. 
Willcox & Co. (No. 3, gallery) make an excellent display of oils 
and greases for motor vehicles, and general engineering accessories and 
supplies. Messrs. J. C. Meredith (Ltd.) (No. 5, gallery) ыру electrical 
appliances for ignition, including accumulators, coils, switches, &c. 
At No. 29, gallery, Messrs. Ransomes, Sims and Jefferies show a new 
motor lawn mower with Sims-Bosch magneto-ignition. M. Alfred 
Wydts (No. 36, gallery) shows the Allumeur electro-catalytique, the 
new electro-catalytical ignition for petrol motors, We have only 
space here for this brief mention of the immense number of articles 
which go to make up the display at the 1902 exhibition of horseless 
vehicles This show is à great advance upon any of its predecessors, 
and gives evidence that the motor car exhibition is likely in the near 
future to become one of the principal exhibitions of the metropolis, 
The public has accorded a full measure of patronage to the show, 
and has evinced much interest in the exhibits. 


Municipal Telephony.—The first complete set ot accounts 
relating to municipal telephone enterprise is to hand. This is the 
balance-sheet, revenue account and statistics of the Guernsey States 
Telephone Department for the year ended Dec. 31, 1901. The 
atatistics show that the number of lines working at this date, exclu- 
sive of junction lines, was 881. There were in addition about 109 
spare or partially completed lines of an estimated value of about 
800. The capitalexpenditureon construction has been £15,332. 33. 5d. 
(making the inclusive cost of construction per line £17. 88.), or 
including cost of land and buildings £17,574. 23. 4d. Allowing for 
the 100 spares the cost per working line is thus reduced to £16.93. 11d. 
The total revenue for 1901 was £2,630. 63. 9d., giving an average per 
line for the year of £2. 193. 81. £1,752 8s. 1d. has been set aside 
out of revenue for depreciation and sinking fund, after paying 
interest, Post Office royalty and all working expenses, the sum so set 
aside representing nearly 10 per cent. of the total capital outlay to 
date. "The profit remaining on the working ofthe service for 1901 is 
£117. 118. 2d. The total number of subscribers and public telephone 
calls in the year increased from 257,138 in 1900 to 379,342 in 1901, 
and the number of telegrams, &c., telephoned to the Post Office 
increased from 363 (from Aug. 10 to Dec. 31, 1900) to 2,373 (for the 
full year 1901). The number of subscribers on No. 1 tariff (£1. 103. 
per annum and 1d. per call) increased from 559 to 678, on No 2 

tariff (£5 per annum and 3,200 calls without further payment) from 
А to re and on No. 3 tariff (£2 5s. per annum and 4d. per call) f-om 

to 
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Owing to adverse polls of ratepayers, some of the promoters of the 
bill for the constitution of a joint telephone board for the Manchester 
area have been obliged to withdraw their support, and it is under- 
stood that the bill will now be dropped, especially as at a recent 
Manchester ratepayers’ meeting a poll was demanded. 

Cardiff Corporation have abandoned their scheme for a municipal 
telephone exchange. 


Municipal Trading.—At a meeting of the Northern Section of 
the National Electrical Contractors Association, on Saturday, the 
president (Mr. Hy. Bland) gave an address on * Municipal Trading." 

He pointed to the unfair competition of local authorities in the elec- 
trical trades. Whilst admitting that water, gas and electric supply, 
drainage, trams, and even telephones (the whole of which necessitated the 
taking up of roada, streets and pavements) were perhaps better in the 
hands of municipal authorities, he protested against the unfair competi- 
tion with tradesmen who were ratepayers, at prices at which no 
commercial firm could sell and make a livelihcod. Taking Liverpool, 
for example, the Corporation were advertising and selling Ediswan electric 
lampe at 14s. per dozen. No tradesman could do that, allowing for trade 
expenses, rect, rates, office expensee, carriage and breakage. The Corpora- 
tion should Һе asked to give returns including the above expenses. They 
also competed with their own ratepayers in quoting for electric lightiog 
installation work, and, not satisfied with drawing on rates for any deficit 
in that work, they submitted the electrical trade to a further unfair 
condition by charging contractora and their customers, who were 
ratepayers with equal rights, a higher price for connections to their 
mains than that charged to their own customers. It had been 
decided t» refer these cases to the Board of Trade. He advocated 
giving full information to the public, who were always willing to sup- 
port a just cause, and required some enlightening on technical matters. 
Several Corporations were letting out motors on hire. Should these motors 
be superseded by some more effic'ent type this would naturally leave a 
stock on the bands of the Corporation and result in loss to the ratepayera. 
In 18 years the local taxation bad increased by 105 per cent., and the 
local debt of municipalities by 171 per cent. Beeides debiting the tax- 
payer with enormous sums from the national exchequer, the last three 
years has increased this debt by 120 millions ster ling. 

It was resolved to ally with all kindred associations suffering from 
unfair trading by municipal authorities with a view to combined 
action. The association also decided to become members of the 
n са Electrical Contractors’ Association of Great Britain and 
reland, 


Newington (London).—The Council have received notification 
that the Board of Trade decline to grant their application for a pro- 
visional order to supply electricity in the portions of the borough 
outside the parieh of Newington. The Board consider that Parlia- 
ment was not likely to grant an order allowing a local authority to 
compete with a company already giving a sufficient supply of electric 
current in a district. In St. George’s and St. Зе 80158 there were 
two companies supplying, and a third had a right of way through a 
үс of the latter district. The matter is before the General 

poses committee. Rr "БАКАЛАР 


Portsmouth —The Tramways committee have decided to retain 
Mr. E. Rotter as consulting engineer after the completion of the 
reconstruction of the tramways, the engagement to be subject to six 
months’ notice, 


Stretford.— An inquiry was held last Friday into the Council's 
application to borrow £54,000 for electricity works. The chairman 
of the Electric Lightiog committee (Mr. T. Johnston) stated that 
there was a great demand for electricity. They would supply cur- 
rent for lighting and traction, and did not expect to derive all their 
profits from traction. Replying to Mr. Langdon, who represented a 
number of ratepayers and landowners in Trafford Park (including 
the British Westinghouse Company, W. T. Glover & Co., the Elec- 
trical Manufacturing Co., &c.), witness said that there was n» doubt 
the largest manufacturing establishments were in Trafford Park, but 
the largest number were outside the Park. The clerk to the Council 
(Mr. Abraham) gave particulars of the population, rateable value, 
&c , and said industrial development had taken place to a great extent 
in Trafford Park. There were 84 miles of tramway ; the trams were 
at present worked by the Manchester Carriage and Tramways Co. 
The Council had given notice to the company to purchase the tram- 
ways. The arbitration on the purchase price had been held, and 
they were now awaiting the award. he consulting engineer 
(Mr. C. Н. Wordingham) supplied technical details. He said there 
was a great demand for electricity in the district. For the opposi- 
tion, Mr. S. V. Clirehugh, consulting engineer, said the demand for 
electricity did not warrant во large an expenditure, and the under- 
taking would not for some years be profitable, but would necessitate 
a charge being made on the rates. The growth of the demand for electric 
current for lighting must necessarily be slow, and if the Council must 
establish their own works instead of taking a supply from either 
Manchester Corporation or the Trafford Power Co., they ought not to 
embark on so large a scheme until satisfactory evidence was produced 
that the necessary demand existed to warrant the expenditure. 
Mr. Matthew Ingram, engineer, and chairman of the Trafford Park 
Ratepayere' Association, also opposed the application. Other evidence 
was given and the inquiry closed. 


е 


Theft.—At Bow-street (London) Police Court, on Monday, Herbert 
Bowser, cashier, was sentenced to six months’ hard labour for stealing 
about £200 from his employers, the British Electric Traction Co. 

E. de Behr was indicted at Bournemouth last week for having 
abstracted and used, between Dec. 11 and 28 last, electric current 
of the value of 10&, the property of the Bournemouth and Poole 
Electricity Supply Co. The facts were given in our issue of Jan. 21. 
The jury foun Tu guilty, and the Recorder, in view of the 
jury's recommendation to mercy, ordered that he should enter into his 
own recognisances in £50 to come up for judgment if called upon. 


Warrington.—The electric tramway service from Rylands street 
to Latchford swing bridge was commenced on Monday. 

Will.—The will of the late Mr. Matthew Gray, who died on 
Dec. 16 last, aged 80 yeare, has just been proved, the estate being 
valued at £282,498. 16s. 10d. gross, and net £274,854. 28. In addi- 
tion to family bequests, Mr. Gray has bequeathed £100 a year for 
20 years for the benefit of poor persons employed by or formerly 
i ds (йоу of the India Rubber, Gutta Percha and Telegraph 

orks Co. E 


TRADE NOTES AND NOTICES. 


[ These Notices for insertion must reach us by first post Thursday morn- 
ang; New Catalogues, Price Lists and similar matter carly in the week | 


TENDERS INVITED. | 

EXTENSION OF TIME. London County Council invite tenders for 
wiring and fittings for the electric lighting of the Euston-road fire 
station. Further particulars are set out in an advertisement. 
Tenderers may inspect drawings and obtain specifications, &c., at the 
Chief Engineers Department, County Hall, Spring-gardens, S.W. 
Tenders to the clerk (Mr. G. L. Gomme), County Hall, by 10 a m. 
of Thursday, May 8 (instead of May 1 as previously announced). 


The Establishment committee of the Fulham (London) Borough 
Council invite tenders for the supply, delivery and erection of a 
600kw. two-phase steam alternator (with Willans, Bellies or Allen 
engine) or one 600kw. Paraons’ turbo-alternator. Specifications, &c., 
from the consulting engineer, Mr. F. Hastings Medhurst, 13, Victoria- 
street, London, S. W., after 21st inst. Further particulars are given 
in an advertisement, Tenders to the town clerk (Mr. R. M Prescott), 
Town Hall, Walham Green, London, S. W., by 7 p.m. on May 5. 

Fulham (London) Guardians invite tenders for the supply and 
erection of a switchboard. Specifications, &c., of the consulting 
engineer, Mr. F. Hastings Medhurst, 13, Victoria street, London, 
S.W. Tenders to the clerk (Mr. Edward J. Mott), 75, Fulham 
Palace-road, London, W., by 10 a.m. April 29. See advertisement. 


Walsall Corporation invite tenders for a battery of accumulators. 
E WEE &c., from the borough electrical engineer (Mr. Alex. J. 

уШе), Wolverhampton-street, Walsall. Tenders to the town clerk 
(Mr. J. R. Cooper) by April 30, See advertisement. 

Grimsby Corporation invite tenders for the supply and delivery of 
continuous-current arc lamps, arc lamp posts, stoneware pipes, 
cables, &c. Specifications, &c., from the borough electrical engineer 
(Mr. W. А. Vignoles), electricity works, Grimsby, where tenders 
must be in by May 5. See advertisement. 

Bedford Electricity committee invite tenders for supply and delivery 
of economisers, Au advertisement contains further particulars. 
Specifications, &c., from the borough electrical engineer (Mr. R. W. L. 
Phillips), Cauldwell-road, Bedford. Tenders to chairman of Elec- 
tricity committee by May 19. 

Dartford Urban District Council advertise for tenders for the 
supply and erection of a 300kw. steam dynamo, with steam and 
exhaust pipes, switchboard instruments, &c. ; one Lancashire boiler 
with feed pump, additional feed pipes and extension to economiser. 
Specifications, &c., after 28th inst. Tenders to the clerk (Mr. J. C. 

ay ward), Sessions House, Dartford, by noon May 10. 


The War Office invite tenders for the manufacture of a self- 
propelled lorry for military purposes. Further particulars are given 
in an advertisement. Specifications, &c., can be obtained on applica- 
tion to the Director of Army Contracts (Mr. A. Major), War Office, 
тШ Mall, London, S. W., to whom tenders must be sent by noon of 

y 31. 
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Glasgow Corporation invite tenders for the supply, delivery and 
erection of material for extension to switchboard at Coplawhil! sub- 
station. Specifications, &c., may be obtained from the general 
manager (Mr. John Young), 88, Renfield-street, Glasgow. Tenders 
to town clerk (Sir J. b. Marwick) by 5 p.m, May 7. See 
advertisement. 

Glasgow Corporation also invite tenders for the supply of electricity 
meters for one year from June 1. Specifications, &c., from the chief 
electrical engineer (Mr. W. A. Chamen), 75, Waterloo-street, Tenders 
to the town clerk (Sir J. D. Marwick) by 3rd prox. See advertisement. 

Glasgow Corporation invite tenders for the supply of motor-driven 
boosters and relative switching apparatus. Specifications, &c., from 
the chief engineer (Mr. W. A. Chemen), 75, Waterloo-street, Glasgow, 
and tenders to the town clerk (Sir J. D. Marwick) by 5th prox. See 
advertisement. 
`- Sheffield Tramways committee invite tenders for boilers, &c., for 
their Kelham island power station. Tenders to general manager of 
tramways by 28th inst. 

Erith District Council invite offers from firms willing to take up 
free wiring in the district. Communications to the clerk (Mr. 
Charles H. Fry) by noon May 5. See advertisement. 

Oldham Electricity committee invite tenders for lighting and 
traction switchboards and instruments. Tenders to Mr. Andrew, Gas 
and Water Officee, Oldham, by May 6. 2 
~ Stepney (London) Borough Council invite tenders for meters and 
demand indicators. Tenders to chairman of Electrical committee 
by noon May 1. ZEE. 


Barnsley Corporation require tenders for wiring and fittings for 
electric lighting of Kendray hospital. Tenders:to borough engineer 
by 10 a.m. 29th inst. 

. Southwark (London) Borough Council require 1,000 incandescent 
electric lamps (of Ediswan, Robertaon or Zurich type) of 8, 16, 25 
and 32 c. p., for 200- volt circuit. Tenders to town clerk by noon April 30. 


- Harrogate Corporation invite tenders for material for laying about 
600 yds. of light railway for electric or steam traction. Tenders to 
engineer (Mr. E. W. Dixon), 14, Albert-street, Harrogate, by May 12. 
. Aberdeen Electric Lighting committee invite tenders for a 20-ton 
electrically-driven overhead crane for their Dee Mm electricity 
worke. Tenders to city electrical engineer by mid-day May 7. 

West Hartlepool Corporation invite tenders for a 200kw. to 250kw. 
m dynamo, switchboard extension, &c. Tenders by mid-day 
April 30. 

West Hartlepool. Corporation also require six additional cells for 
destructor works. Tenders to chairman of Health committee by 
4 p.m. 30th inst. ; 

Manchester Tramways committee invite tenders for special track 
work, cross-over roads and points and crossings. Tenders by 1 pm. 


May 3. 

Puls Lighting committee invite tenders for the construction of 
a cast-iron subway under the Grand Canal Dock. Tenders to chair- 
man by noon of May 13. 

Mansfeld Corporation invite tenders for pipe-work, valves and 
tanks Tenders by 4 p.m. May 1. 

Trowbridge District Council invite proposals for a lease of their 
electric lighting order. Applications to clerk by April 30. 

Barrow Corporation require arc lampe, columns, switchboard, 
pillars, &c. Tenders by noon May 7. 

Poplar (London) Electricity committee invite tenders for coal - 
conveying plant. Tenders to clerk (Mr. Leonard Potts) by 29th inst. 

Bury Corporation invite tenders tor tramway feeder ani pilot 
cables, conduits and accessories, Tenders to town clerk by May 8. 

Cleckheaton District Council require continuous-current motors. 
Tenders to clerk by May 3. ‚ | 

Tenders will shortly be invited for electrical and mechanical tools 
for the new Royal Stores, Antwerp. Tenders to Hotel de Ville, 
Autwerp. " 

It is announced that tenders are invited for a service of automo- 
bile omnibuses for Shanghai. Tenders have to be sent in to the 
Municipality of Shanghai by June 30. 
` The Norwegiun State Telegraph Department will receive, up to 
noon of May 7, tenders for the supply of post-hooks, insulators, top 
covers, top plates and telegraph wire. Specifications and conditions 
can be seen at the Technical Department of Telegraphs, Christiania, 
from which address tender forma can also be obtained. 


TENDBRS RBOBIVED AND ACCEPTED. 


Sunderland Corporation have accepted the tender of W. T. Glover 
& Co. for indiarubber.covered cables (13 tenders received); that of 
Watson, Gow & Со. for cast-iron piping, &c. (3 tenders); Messrs. 
Doulton & Co. for stoneware casings (without competition) ; Mr. 
Thomas Lumsden, machine tools, &c. (24 tenders) ; and the Vacuum 
Oil Co. for oil for ensuing 12 months (without competition). 


The contracts for arc lighting at Islington (London) and for the 
trolley lighting at Dudley have been placed with the Improved 
Electric Glow Lamp Co. i 

Oban Town Council have accepted the following tenders :— 

Babcock and Wilcox, steam, exhaust, drain and other pipes, pumps, 
condensing plant, &c. : ' 
oe Thomas, balancing transformera, motor-generators aud switch- 

British Power, Traction and Lighting Co., storage batteries. 

Oliver & Co., arc and incandescent lamps aud fittings. 

St. Helens Cable Co., cables. 

James Carrick & Sons, travelling crane. | 
The Corporation have themselves undertaken the road 
conduits, manhole covers, arc lamp posts, &c. | 


The tender of Messrs, Babcock and Wilcox has been accepted ty 
the Llandudno District Council for the supply of two water-tube 
boilers, steam and exhaust pipes, drain pipes, lagging, &c, and a 
feed pump for £1,951. 10s. l ex 

Messrs, D. Bruce Peebles & Co. have obtained an order for the 
electrical power equipment of the new workshops of the Bengal: 
Nagpur railway at Khargpur. The order includes 80 motors of an 
average of 15 B H. 7). | | 

Messrs. Ashmore, Benson, Pease & Co. have received an order from 
the Blackpool Winter Gardens for two storage batteries, each 
consisting of 60 cells. : 


шш Council have accepted the tender of Messrs. 
Douglas and Richards for constructing the permanent way of tram: 
ways in St. Denis-road at £4666. Seven tenders, varying from 
£1,666 to £7,178. 4«, were received. [ 


The St. Helens Cable Co. have obtained the annual contract for 
cables, jointing material, &с., at Shoreditch, and the contract for 
cables at Oban, the latter insulated with dialite bitumen without 
lead covering. -The company have also received orders for 64 miles 
of the same class of cable similarly insulated for the Liverpool Over- 
head Railway, and for the extensions of mains at the works of Lever 
Bros, Port Sunlight. 


BUSINESS NOTICES. 


An agreement has been entered into between Messrs. D. Bruce 
Peebles & Co. and Messrs. Ganz & Co, of Budapest, under which the 
former acquire the sole manufacturing licence for Great Britain and 
the Colonies for all Messrs. Ganz and С). °з three-phase manufactures. 
Messrs. Bruce Peebles & Co. have also taken up the Ganz system of 
electric traction, and it is stated that the working application of this 
will be shown in this country as soon as possible. Already the firm 
have acquired a large tract of land for works premises, which will 
enable them to turn out machines up to 10,000 H. p. 


Mr. John F. C. Snell, borough electrical and tramways engineer, 
intimates that communications for the electric lighting and tramways 
departments of the Sunderland Corporation should in future be 
addressed to the Central Offices, Town Hall, Sunderlaud. 


Mr. J. Pallar Phibbs, MLEE, is taking up a position with 
Messrs. J. Pullar & Sons, dye works, Perth, and is relinquishing 
his connection with Messrs. Geoffroy aud Delore, Bergmann’s Elec- 
trical Works, Carels Fréres and the High Speed Engine Co. Mr. 
Pullar Phibbs address is now Muirton Bank, Perth, N.B. 

Li 


BANKRUPTOIBS, LIQUIDATIONS, &c. 


At the Walsall Couuty Court last week, in the examination of 
Lewis Bayliss, electrical accessories manufacturer, lately trading at 
Wednesbury, London and elsewhere :— 

Thestatement of affairashowed liabilities expected torank £2,225.16a.11d., 
deficiency £1, 786. ба. 8d. In cross-examination by the Official Receiver 
(Мг. S. W. Page) bankrupt stated that he was formerly an electrics] engineer 
in the employ of Veritys Limited, but ia October, 1897, he started busines: 
in Wednesbury as a cycle maker and electrical accessories manufacturer, 
with a capital of about £100. About twelve montbs later he was joined 
by a brother, à clothier, who also found £100, but who withdrew a year 
afterwarda, A Mr. Sanders then bought the business for £300, and it was 
arranged that bankrupt should enter into partnerahip with Miss Sandera, 
the business being known as Lewis Bayliss & Cv. About October, 1899, the 
business was removed to Wednesbury, Mr. Sandera providing about £840 
for the purchase of laud and erection of premises. Bankrupt believed that 
business to be still solvent after providing for £3,600 found by Mr. Sanders 
and for liabilities. Soon after entering into the fresh partnership, bauk- 
rupt entered iato business with a Mr. F. Terrill, cabinetmaker for 
electrical accessories, of Birmingham, whom he agreed to supply with 
cash at intervals to pay for his plant, and in return was to have a sbare of 
the profit. He found from £160 to £180, but had not had more than £10 
out of the business. The business was afterwards removed to Wedne:- 
bury, and was carried on as Terrill & Co. He had no money out of Lewis 
Bayliss & Co. to pay Terrill & Co., though the latter firm became indebted 
to the former to the extent of £260. About twelve months ago bankrupt 
purchased a clothier's business carried on ia London. In January, 1922, he 
purchased the business of the Thames Electrical Co., at Bucklesbury, 
London. Au account was prepared showing a deficiency of about £50, and 
bankrupt undertook to discharge liabilities amounting to about £900. He 
paid debts amounting to £395, and then took over the business, which he 
continued until he found he was being swindled, In respect of the latter 


work, 
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busineés he was liable for £700 or £800. Theinability of the Thames Com- 
pany to discharge ita liabilities was responsible for the crisis in the affairs of 
Terrill & Co., as the former owed the latter £300. ' Bankrupt attributed 
his failure to the mismanagement of the clothier's business and the taking 
over the business of the Thames Company. Examination adjourned to 
May 7. EN 

Mr. Registrar Brougham on Friday suspended for two years the 
order of diecharge in the care of L. J. Lawrence, electrical engineer, 
Jately trading as Lawrence and Butcher, at 5a, Stafford-street, 
London, W. Failure was attributed to illness and loss by under- 
eatimating on contracts. Liabilities were £334, assets £5. 

In the bankruptcy of J. A. M. Collier, electrical engineer, Clare- 
mont-grove, Gateshead, the trustee has been released. 


. The Reno Electric Stairways and Conveyors (Ltd.) is to be wound 
up voluntarily. Mr. G. H. Hewlett, 3, Crown-court, Lond^n, E C., 
is liquidator. A new company with a similar title has been registered. 


Plant for Sale.—Electric light generating plant (comprising two 
16 нр. Crossley engines, two 9 unit shunt-wound dynamos, belting 
and accumulator, switchboarde, &c.) ia for sale. Applications to 
Messrs. R. Creese Harrison & Son, 103, Cannon-street, London, E. C. 
See advertisement. | 

Particulars of some electric lighting plant, which is for sale about 
the end of June, are given in an advertisement. The plant includes 
two Crossley 16 H P. gas engines, one E.C.C. and two Morley com- 
pound-wound dynamos, a Pritchett and Gold battery, &., and can be 
seen by Appointment at Messrs. Jones Bros., Oak wood-court, Addison- 
road, London, W. . | 

Factory Sites.—Mesars. Humbert and Flint, Watford, Herta, 
and 11, Serle-street, Lincoln’s Inn, London, W.C., announce in 
another column some convenient factory sites in the Watford district 
for disposal. - 

Mr. J. H. Osborne, 15, Charterhouse street, London, E. C., has for 
disposal convenient freehold sites for factories, under 11 miles from 
City, and adjoining railway and navigable river. er 

‘Power and Lighting Contracts.—Among recent contracts for 
power and lighting plants which Messrs. Ellis and Ward, of 
Birmingham, have carried: out is a complete installation at Messrs. 
Nelson, Dale & Co.’s works at Warwick, the plant including two 
steam engines, two Lancashire boilers, condensing plant, &c., and 
electrical equipment. For 32 engines, 50 electric motors, ranging 
from 40 н.р. downwards, will be substituted, and the lighting wil 
consist of about 1, OCO incandescents. The same firm have supplied 
a number of motors to Elliott’s Metal Co. for their South Wales 
works, to Whitmore’s printing works, and to several other important 
works and business premises, | 

Insulating Compounds.—Mr. F. J. Down, N. I. E. E., F. C. S., 
A M Inet. C. E, of Harpenden, Herta, is issuing a circular treatin 
fully of the merits of Armalac as an ae eei es gare for 
electrical purposes. The circular deals also with some other insu- 
lating materiale, and can be obtained on application. A small 
bocklet accompanies the circular, describing the method of application 
of Armalac. 


Catalogues, Price Lists, &c.— The General Electric Co. have 
ready a sheet of new patterns in glass shades for electric lighting. 

The Electric and O:dnance Accessories Co., of Stellite Works, 
Birmingham, have ready a leaflet showing a five-way distribution 
board, built up with their patent bow bridge type distribution seg- 
ments In these segments the effective fuse-break is over 2}in., and 
all the fuse-wires are visible from the front. The fuses on the board 
are arranged so that they will not blow in sympathy, and any one 
can be replaced without interfering with the remainder, and this 
while the board is“ alive.“ The makers claim that this is essentially 
a high-voltage board in а small com pase. The boards are stocked in 
quantities, and ean be delivered, we understand, with prom titude. 
Stocks are kept by Messrs. Baxter and Caunter, 5, Macclesfield-street, 
Shaftesbury-avenue, London, W.C., who are agents for the company. 

Pamphlet No. 121 issued by the British Thomson-Houston Co. 
illustrates and describes small direct-current motors, type C.A. The 
illustrations show motors mounted on various classes of machinery. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 16 to 
April 22, with the ports of destination :— - 

. Africa— Alexandria, £176 ; Cape Town, £748 (including £693 telegraph 


material); Durban, £681; East London, £323; Port Elizabeth, £518. 


Australasia— Fremantle, £42 ; Melbourne, £1,075 ; Perth, £45 ; Sydney, 
£184; Wellington, £256 (telegraph material. Burma—Rangoon, £55. 
Ceylon Colombo, £23. Channel Islands, £60. Denmark—Copenhagen, 
£93 (telegraph cable). Germany—Hamburg, £217. Holland— Amsterdam, 
£130. India Bombay, £190 (including £103 telegraph wire); Calcutta, 
£2,261. Japan—Osaka, 21507 Malta, £105. Mexcico—Vera Cruz, £6,101. 
Russia—Odessa, £280. West Indies— Trinidad, £102 (telegraph material). 
Total, £13,775, against £24,323 in the corresponding week last year (April 
17 to 23). . ИС: о 3 M 


sengers carried numbered 6,141,572, an increase o 


CITY NOTES. 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 288d. per oz. (April 24). Consoles (22 per cent.) 944—943 for 
money, 94,%,—941} for account; 24 per cent. 942—951 (May 24). Consols 
Pay Day, May 2 ; Stocks and Shares Continuation Days, May 13 and 27 ; 
Ticket Day, May 14; Pay Days, April 25 and May 15; Mining Share 
Carry-over Days, May 12 and 26. ' 


| AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The eleventh drawing for 
payment of 152 of this company’s 4 per cent. mortgage debentures will take 
placa on May 1 at the offices, Electra House, Moorgate, E.C. : ' 
BAKER STREET AND WATERLOO RAILWAY CO.— At the meeting 
yesterday (Thursday) the half-yearly report presented by the directors 
stated that, owing to the limited funds at their disposal, they were not 
able to proceed with the works as rapidly as could be wished, but a 
contract bas.been entered into with the Metropolitan District Electric 
Traction Co., and the works were nov being pushed on rapidly. Under 
the agreement with the Traction Company, it was arranged for that 
company to pay 3 per cent. interest during construction. The engineers 
report tha“ since the last half-yearly report the western station tunnel at 
Waterloo bas been completed; the eastern running tunnel under the river 
has reached a point on the south aide of the river where it is clear of the 
water-besring strata, and aafely situated in the London clay. Northwards 
the eastern tunnel has been continued. from Regent-street, near the 
junction of Conduit-street, to the north side of Oxford-circus, where it 
will join the large station tunnel. At the station works at Waterloo con- 
siderable progrees has been made with the lift chamber, which will shortly 
be completely covered in and the surface restored. The underground 
passages from the shafts to the tunnels are well advanced. At Piccadilly 
it is intended to start the underground passages round the shafts as soon 
as necessary arrangements can be made. At Oxford.street the 18ft. shaft 
has been sunk to the full depth, and the underground paseage connecting 
it with the eastern tunnel has been constructed. | 


BRITISH INSULATED WIRE CO. (LTD.)—At the annual meeting on 
Wednesday the chairman (Mr. E. K. Muspratt) moved the adoption of the 
report given in our last issue. He explained that the decrease in the 
dividend compared with the previous year (when 15 per cent. was paid) 
was owing to the business of the company in the autumn having con- 
siderably declined, but the directors having put forward special efforts 
large orders subsequently were secured, and were now being well main- 
tained. A considerable sum had been devoted to the acquisition of two 
concessions in Australia for electric lighting and traction in order to 
secure markets for their goods. Up to the present those enterprises had 
not arrived at a profit-earning stage, but the directors regarded them as of 
a higbly valuable nature, and bad no doubt that very shortly they would 
yield handsome returns, For some time pant negotiations had been in 
progress with the Telegraph Manufacturing Co., of Helsby, near Warring- 
ton, for an amalgamation, and he was glad to say that since the issue of 
the report the negotiations had been carried through and the amalgama- 
tion was now completed. The amalgamation would do away, with some 
competition, and would enable tbeir company to tender for electrical 
installations from beginning to end irstead of as hitherto for the cable 


portion only. The report was amended as to 


directors and was theri carried unanimously. 

BUENOS AYRES AND BELGRANO.TRAMWAYS CO. (LTD.)—The chairman 
(Mr. J. B. Concanon) at the meeting last week said-the. year under review 
was their first complete year of working electrically, and he thought: -that 
they had good cause for congratulation on the results. The total receipts 
exceeded those of 1900 by £20,115, whilst expenditure was £1,425 less— : 
a net increase of profit of £21,540. The other tramway companies showed. 
decreases due, he believed, to a great extent to the commercial depression ' 
that Lad prevailed at Buenos Ayres for some time past. There was hardly 
a street in Buenos Ayres without a tramway ; there were numerous com- 
panies and therefore tramway competition had been more or less active 
always, but they suffered, апа were likely to suffer, less from competition 
than any other company. , › 


- CLAYTON AND SHUTTLEWORTH (LTD.) At the meeting on Wednesday, 
the chairman (Mr. F. S. E. Drury) regretted that at the termination of the 
frst year in the history of the company he had to put before them a 
statement of an unwelcome character. He commented on the fluctuating - 
and world-wide nature of their business, and pointed out that the reasons 
which had combined to produce that result, viz., the acute commercial 
depression in Germany, Austria and Hungary, the bad harvest in various 
districts on the Continent, the sudden fall in prices of raw materials in 
Jan., 1901, and tbe loss of South African, trade, consequent upon the war. 


He did not think that matters had turned the corner on the Continent, to 


which they looked for so large a portion of their trade. He could only say 
that they would study and practice every economy consistent with effective 
maintenance of business, and which would not in any way lower the quality 
of their goods. | 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—-A divideud has been 
declared on the ordinary shares at the rate of 4 per cent. per annum for the 
half-year ended Dec. 31. 


DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION CO. 
(LTD.)—At the meeting on Monday the chairman (Mr. C. S. B. Hilton) 
announced that the year's traffic receipts amounted to £34,500, an increase 
of over £16,000. The net profit was £11,743, against £6,900. The pas- 
t 2,947,600. The 
average receipt per passenger remained practically the same as last year. 
The directors were extending the line to Lye, and increasing the power 
output. They had erected a battery sub-státion near the junction of the 
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Kinver line and the main line,and proposed to purchase more rolling 
stock to cope with the increasing traffic. They proposed to set aside £2,050 
to provide against any depreciation in value of their line. £2,050 was 
placed to reserve, £1,500 to depreciation, 44 per cent. dividend on 
ordinary shares absorbed £4,500, and 26,000 was carried forward. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGKAPH CO. 
(LTD.) -A dividend for the quarter ended Dec. 31 of 2s. 6d. and a bonus of 
4s. per share (or 2 per cent.) has been declared, making a total of 7 per 
cent. for the year 1901. The dividend and bonus is payable on 8th prox., 
the share register being closed from 30th inet. to May 7 inclusive. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)—The accounts for 1901 

have been i sued and show total receipts (lees £35,222. 4s. 6d. loss on 
exchange) of £502,608. 12a. 5d., and expenses £113,594. 8s. 9d. Interim 
dividends already paid absorbed £75,000, and a final dividend of £1 per 
share, absorbing £150,000, is now recommended. £150,000 is placed to 
reserve and renewal fund, £27,777. 15s. 7d. to renewal fund for cable 
steamers, £5,555. 11s. 1d. to pension fund of staff, and £2,500 as directors’ 
remuneration, leaving £64,871. 10s. 8d. to be carried forward. 

KIDDBRMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRAC- 
TION OO. (LTD.).— The report for 1901 states that the total expenditure 
to Dec. 31, on account of buildings and plant, amounted to £29,455. 3s. 4d. 
The gross receipts, including amount receivable from Kidderminster and 
Stourport Electric Tramway Co. for dividend on shares held by the com- 
pany, amount to £5,181. 16s, 8d., which, added to £708. 3s. 5d. from last 
account, makes £5,889. 19а. 114. After deducting expenses (including 
interest on loans), amounting to £3,550. 12s. 5d., there is a net profit of 
£2,339. 7s. 6d. The directors propose that £1,500 of this be applied in 
payment of preference dividend for 1901, £100 to depreciation, £615. 19s. 5d. 
to dividend on ordinary shares at the rate of 2 per cent. per annum, and 
£125. 8s. 1d. to be carried forward. | 

The profit and loss account of the Kidderminster and Stourport Electric 
Tramways Co. is attached, and states that the net profits for the year in 
respect of the tramways were £2,863. 11s. 8d., which, added to £128. 9s. 9d. 
from last account, makes £2,992. 18. bd. This has been applied in pay- 
ment of dividend at the rate of 4 per cent. (£2,288), £500 has been placed 
to depreciation and reserve, and £204. 1s. 5d. carried forward. 

In electricity supply the private consumers now connected with the 
mains represent an equivalent of 7,628 8 c.p., and this department con- 
tinues to make satisfactory progress. During the year new generating 
DT has been fixed at the power station, increasing the capacity by 
600k w. 


 ORIBNTAL TELEPHONE AND ELECTRIC CO. (LTD.) — The directors 
report for the year to Dec. 51 last states that revenue ehows a credit balance 
of £14,591. 10». ld., including £2,673. 16°. 6d. brought forward, and after 
deducting £4,287. 12». interim dividend, there is £12,977. 14s. 7d. for 
distribution. It is proposed to pay a final dividend of 34 per cent., tax 
free, absorbing £6,002. 12s, 9d. (making 6 рег cent. for the year), to 
transfer £4,CO0 to reserve, and to carry forward £2,975. le. 10d. The 
Iodian subsidiary companies have both maintained their dividends of 6 per 
cent. The adoption of metallic telephone circuits has for some time back 
been under consideration, and as the installation of cables would involve large 
expenditure, nego’ iations have been entered with the Government of India 
for an extension of the licences of the companies interested. These 
negotiations it is believed will soon be brought to a conclusion. 

"The Telephone Company-of Egypt (Ltd.) has again declared the full pre- 
ferred dividend of 74 per cent. During the past year a contrast was 
entered into for the underground cabling of Cairo and Alexandria, which 
it is hoped will be completed during the current year. The Egyptian 
Government are erecting trunk telephone circuits between the two cities, 
and when the Company's reconstruction is completed facilities will be 
afforded to its subscribers for telephonic intercommunication. 

The China and Japan Telephone and Electric Co. (Ltd.) bas paid its 
debenture interest, but the accounts have not yet been audited. The 
Lusiness at Hong Kong continues to make progress. 

At this company’s own stations the increase of business has been steady, 
and a licence has been granted by the Government of India for an exchange 
at Bangalore. The company’s electric lighting branch has made eatisfac- 
tory progress, but more capital is required. 

. OSWESTRY ELECTRIC LIGHTING AND POWER CO. (LTD.)—At the 
annual meeting last week the report preeented by the directors stated that 
the sale of current continued to increase steadily. The profit for the year 
amounted to £262. 3s. 2d., and a dividend at the rate of 4 per cent. was 
recommended. On the motion of the chairman (Mr. A. Wynne Corrie) the 
report was adopted. i 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The 
amount of electricity sold by this company during the Lady Day quarter 
is returned at 1,989,972 units, estimated to produce £33,999, against 
1,778,340 units, which produced £30,899, for the corresponding period of 
last year. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee has 
appointed May 7 аз a special settling day in 51,501 £10 fully-paid 5 per 
cent. cumulative preference shares, 30,999 £10 (£5 paid) 5 per cent. 
cumulative preference shares, £655,341 4 рег cent. first mortgage 
debenture stock, and provisional certificates (£50 per cent. paid) for 
£169,659 4 per cent. first mortgage debenture stock of the London United 
Tramways (Ltd.^, and the further issue of 2,200 £10 fully-paid ordinary 
shares of the Notting Hill Electric Liyhting Co. (Ltd.), and the securities 
have been ordered to be quoted. The Committee has been asked to 
appoint a special cetiling day in 65,000 £1 shares (152. paid) of the WW. R. 
Sykes Interlocking Signal Co. (Ltd.) 

URBAN ELECTRIC SUPPLY CO. (LTD.)—The report for 1901 presented 
at the meeting yesterday (Thursday) stated that the necessary Parlia- 
mentary powers for electric lighting and traction having been obtained, 


an issue of 30,000 £5 preference and 30,000 £5 ordinary shares was made 
in June, and fully subscribed.' The guaranteed dividends upon both classes 
of shares were paid on Oct. 1 and April 1 under agreement with Edmund- 
son's Electricity Corporation. Substantial progress has been made with 
the busitess of tbe company. At Stamford and Hawick the electric 
lighting works have commenced to supply current, and at Twickenham, 
Weybridge, Godalming, Dartmouth, Camborne and Redruth supply will 
be commenced within the next few months, and before the end of the year 
lighting works will be in operation at Glossop and Newton Abbot. The 
tramways between Camborne and Hedruth are expected to be open for 
traffic in August, and those in Glossop before the end of the year. This 
report was, on the motion of the chairman (Mr. F. E. Gripper), adopted, 


WOOLWICH DISTRICT ELECTRIC LIGHT CO. (LTD.) — The report for 
1901, which was presented at the meeting last week, stated that, owing to 
the difficulty in obteining fresh consumers while the negotiations were 
pending for the sale of the undertaking to Woolwich Corporation, the 
equivalent 8 c.p. lamp connections had.only increased from 19,125 to 

986, and the receipts from sale of current from £6,109 to £7,858. A 
contract for the sale of the undertaking to the Corporation as from Jan. 1, 
1901, for £80,000, was signed on Oct. 4, the Corporation repaying all 
additional capital expenditure incurred after Jab. 1, 1901. It is expected 
the completion of the agreement will be carried out about the end of the 
year. Interest at 4 per cent. per annum on the purchase money and on 
additional capital expenditure from Jan. 1, 1901, up to actual date of com- 
pletion of purcbase, will be paid by the Corporation. 'The compeny is 
working tbe undertaking on behalf of the Corporation until completion of 
the contract, the Corporation taking the profit and paying the company 
iuterest, &s already stated. 'The profit on the year's trading was 
£3,170. 6s. gd. After paying debenture interest, &c., amounting to 
£1,223. 9s. Ad., this would leave O2, 351. 4s. 1d. available for dividend. The 
directors recommend payment of a dividend of 6 per cent. which will 
absorb £1,500. The report was adopted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC -RECEIPTS. 


| 42 
| jGREGATE. 
Line. inae 8 | Inc. AGO а 
ended or Dec. : 
| No. of un Inc. or 
a (a) weeks мш e| Dec. (a) 


^£ £ ^£ £ 
Aberdeen Corporation.. Apl, 12 | 669 - 66) 45 | 31,951 н 2,031. 


Birmingham Tramways| „ 19 4,792 + 536| 15 68,815 | + 27,138 
Blackburn Corporation., „ 18 718 + 143) 16 10,036 + 1,457 
Blackpool Corporation.. „ 17 440 jt 150 3 1,215 - 318 
Blackpool and Fleet vood „ 19 278'+ 9 16: 3,601 + 359 
Bolton Corporation ...... „ 20 1,559 + 12| 3 4, 187 — 509 
Bradford Corporation. , 15 2,685 7 1,551 2 7,099 |+ 4,985. 
Brisbane Tram ways Mar. 5 2,522 + 184 10 22,945 |+ 1,891 
*Bristol Trams & Carriage Apl. 18 4,314 + 258) 15 | 61,438 |+ 5,127 
Burnley Corporation .. „ 19 661 + 247) + 1.911 + 526 
* Buenos Ayres & Belgrano] Маг.25 2,722 — 49| 12 32,383 ,- 458 
Calcutta Tramways Co...| Apl. 19 В22,035 +82,067| 16 354,219 + R28 900 
Carlisle Tramways Co....| „ 19 | 146 — 6/116 2,043 + 79 


Central London Railway! „ 19 6,757 + 514 16 105,952 | + 7,968 
City & South London Ву.| „ 20 2,810;+ 874 16 | 47,543 |+15,417 
Cork Elec. Tramways Co.] „ 17, 455 15 815 5,688 |+ 203 


+ 


| 


Devonport & Dist. Trams „ 11 3719 ... 194 5,530 eee 
Dover Corporation ...... » 19 194 | - 1 3; 541 i+ 128 
Dublin & Lucan Railway} „ 20| 100|- 4 16; 1,59 1+ 145 
Dublin Southern Dist...| „ 18 978|+ 221/715 i] + 3.406 
Dublin United ............ „ 18 3, 5437 98/15 52,173 : 
Dudley—Stourbridge ...| „ 11 | 595 — 265) 144 9,360 T 1,819 
*Dundee Corporation.. „ 16 | 761|+ 179. ass 
Gateshead & Dist. Trams] , 11 619| 4 144| 9,125 TD 
*Glasgow Corporation. , 19 11,530 |4-2,256 19 (203,798 |+ 78.408 
Greenock & Port Glasgow] ,, 11 454|4 263] 143 5,518 |+ 5,058 
Hartlepool Tramways..| „ 11 229|- 25) 144) 2,711 |+ 146 
* Huddersfield Corn. К T m p iss 
Hull Corporation ......... „ 19 1.626 7 102) 3 4955|- 55 
Isle of Thanet Coo. , 19 490 ＋7 101) ... Ж € 
Kidderminster & Dist... „ 11 95 — 77 144; 1,408 |+ 137 
Liverpool Corporation... „ 12 | 8,895|- 255) 15 |132,806 |+15,519 
Liverpool Overhead Rly. „ 20 | 1,445|- 199/116 | 22,441 |— 1,887 
Manchester Corporation „ 19 | 2,5227| ... | 845 | 91,075 e 
Merthyr...... .............. . 1 169|- 185| 144| 2,813 — 185 
Middleton ................. „ 11 2444 ... 230 769 af 
Newcastle-on-Tyne Corp, „„ 19 | 2,356] .. vee bs - 
Oldham, Ashton & Hyde. „ 11 447|- 143 6,731 - 18 
Perth (W. A.) Elec. Trams ,, 18 609 ＋ 10442 | 40,798 718,692 
Poole & Dist......... 1 9) 5 ru — 31] 144| 2,58|- 31 
Portsmouth Corporation ,, 19 | 1,415/+ e - ik 
Potteries ............ ees) „ 111,331 251| 143) 19,675 |+ 669 
*Salford Corporation .. „ 21 | 2,212 . |251 | 94,155 ee 
*Sheffield Corporation. „„ 20 | 3,762)+ 16 | 58,556 |+12,697 
Southampton Corporat'n „ 17 | 825+ 15 | 12,052 |+ 2,506 
Southport Tramways... , 11 199 - 141 2,177 |+ 555 
*8. Staffordshire Trams... „ 11 656 | — 143 10,484 |+ 540 
Swansea Trams . . „ 11 409 — 144| 5,938 |+ 566 
Taunton Trams — С. СЫ. 55 144 790 m 
Tynemouth & Dist, ...... „ 11 207 — 104 144 2,856 |+ 118 
Wolverhampton District, „ 11 119/+ 42| 144] 1,897 1+ 1.216 


a) These comparisons are with the corresponding reriod last year. 
Parti electrical. Minus 3 days. 1 Minus 2 days, § Plus 2 days. JP. us 3 days 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 
Bl'ckh'th & Gr’nw’ ch D'st'ct Blec. Lt. Ord. (fuliy pd.) 
Do. 43 1st Deb. Stock Prv. Certs, (red. sd. & ооп). 
Bournemouth and Poole Elec. Жар nts — sone 
DN per Oent. Cumulative — 
prows Dobenture Stock (red.) — 
— Elec. Supply Ord ........... 
per Oent. Preference  ..... 
e sie Su piy 8 ary (Nos. 1.20 600). — 
Central Ei etie Supply Co, * Guar, ‘Ded. Stock... 
Charing Cross & Strand Elec, мор. Oem — 


Do. 4 per Oent. Preference . — 
Do. Deb. Stock Red.. 
‘Chelsea Elec. upply Ord. (Nos.1- 14, 000420, 501-60 036) 
Do. per Oent. Debenture Stock (red, (red, ree 
‘Oty of Electric Lighting Ord. ................ 
spe Cumulative Pref. 


" SN 5 per Cent. Debenture Stock (red.) 
Ooanty aun d UR d $ 
0 an 8 
6 Cent. Cumulative Preference... 
De. Deb. Stock (all pd.) (red.). q . 
Folkestone Electricity Supply Co. Ordinary ........ 
Do, 4% 1st Debenture Stock (red.) 
Hove Electric 


htsbri ну "*** eee 


Do. Stock (red.). .. [Deb. Stk. (red. ) 
- Notting Hill Oo. E фан * 
ly Ordinary 


Metropol! - Mico. Бирр! — C (1 to 85,000) 
tan Elec. Su са 
^ per Cent. k Fried First M des 
pris Oent. Mort. Deb. Stock (red.) 
N с Ordinary і 
Oxford ric — „eee 
Do. 4% Debenture Stock 
Rand Electric .. ЕЕЕ 
River Plate Elect. Lt. & Traction 57 ist Mor. Bob. 
Royal Electric Oo. of Montreal 44% 1st Mrt. r 
St. ингуш Lud Mall eres cepa: Ordinary .. 


AP 4 et yo Debenture Stoc 
kets Electric Supply gun - 
ME ME 4% Debentures ...... 


Bouth London Electric Supply 
Weatminster Wiantr!a ae Тее mr 


SSSR CRORE LOO FER Tee в” 


Do. 5 per Cent. Cumulative Preference. .. ом 

ELECTRIC RAILWAYS, TRAMWAYS, ао 
Moin Shares (1 to 260,007) .-- 
ý Permanent 6% Deb. Stock . 

Barcelona Tramways Ordinary. Piin qf 
Do. 595 Cumulative Preference .............. 
Do. н Debentures .... — À 
Do. 13% Debenture Stock (red, T e eee 

Blackpocl and Fleetwood Tramways... 

Brisbane Electric нар, Investment rd. — 
Do. 5% Cum, Pr вет „„ „% een 
Do. 44% Deb. Prov. OCerta. . . . cee á 

Bristol prewar: and Oarriage — 
Do, tivePreference(fally pd) . 
Do. á per Cent. Debentures . . . 

British Columbia Electric Railway Ordinary... 
Do. BY Preference . . e . eee eo eon eoe rence oo 
Do. 4196 lst Mort. Debs... „ „% = 000000 006000 Oe + 

British Electric Traction Ordinary. „„ „„ „„ ..... 
Do. 6% Cum. Pref.. - —— cess. 
Do.  b5perCent. Perpetual Debentares — 

Buenos Ayres & Belgrano Ordinary ................... 
Do, 67 A“ Oum. W— 
Do, 6 B" ТТТ ҮТИ ШҮҮ ҮРҮ n „ „„en eee eee 
Do. брег Oent. Debentures ......... 

Do. 5% 2nd Deb. 8t'k Prov. * (ай pa) 


Calcutta Tramways (Nos. 1 to 34 E40. « 
Do. 44 Ist Deb, Stock (Кей)...................... 
Cape Electric Tramways Shares .......................... 


Central London Ordinary . — cet cove 
Do, 4% Preferred Stc ck. "отел е@@#®' пев. 
Do. Deferred Stock . . 


Do. 4% Deb. Prov. Scrip. ‘Gerts . 
City of Birmingham Trams, Со. 6% Cum. Prei. 
bo. 4% lst Mort. Debs. ...... 
Oity and South London Railway Ооп. Ordinary... 
„ Ordinary (Nos. 22,501 to 60, 000 
(60,001 to 70,060) . 


Do, es per Cent. Perpetual Preference (1891). 
Do. (1901) rs uat —— * *** OBR eee „%%% %%% ss 
+ por Oent. Porpetual Debentures .. 
Dublin United Tramways (1896) Ltd., Ordinary... Tn 
Do, 6 per Cent. Preference... . . 


Do. $4 per Cent. Mort. Debs. (red. jo 
Electric Lgt. & Traction of Australia 6% Cum. Pret. 
Great Northern and City Railwy Pref, Ord, (4%) 


t al Tramways Ordinary... ....... . 
t o, брег Cent. Preference... ee 
t Do. 4 per Cent. Debenture . eene 
Liverpool Overhead Railway Ordinary ....„..... 
Do. ö per Cent. Preference . . 
Do. 4 Oent. Debenture . 
Lond. Utd.. 8.4/%1stMt. Db. Stk. Prv.Crta. (ура) 


Milwaukee Elec. Rail, &Lt.Co.5%30yrCn. Mrt. Bonds. 
Montreal Str’t R’lw’ySt’rl’g6% Mort. рар (1998) 


Do. Sterling 44% Debentures (1922) ........ 

New General Traction ОТаЈОЯГУ. „resse m 
Do, брег Оепі, Oumulative Preference ...... 
Do. 5 per Cent. Mort. Debs. (Reg.) 


Perth(W.A.) Elec. Trams, Ltd, lst Mort, Deb. Stck. 
Potteries Blectrio Traction Or 
Do. 5 por Cent, Oumulative 


afe ва вона PB ot 


Do. 4 Cent, Dobonture Stock ote 

South Lanc e Electric Traction & Power Ord... 
Do, 6% Preference (10/0 paid) .. ere 
Do. 67 Preference (fully paid) .. TS 
Do. hy Debenture Stock (507 paid) . — 


Waterloo and City Ordinary „менее voe e reote se: 


PREVIOUS 
WEEK's PRICE, 
APR. 16, 
8 
10) 101 
16 105 
1 
108 106 
9 9} 
9 93 
84 93 
8 9 
106 108 
М r^ 
$ 6 
105 107 
61 6 
110 118 
8 E) 
12 18 
123 123 
163 106 
8 9 
12 13 
j| 3m 11%, 
l е 
102 105 
1 8 
10 11 
6 63 
101 104 
108 106 
le 2 
sł 43 
95 100 
14) 164 
111 116 
7 10) 
14 16 
б 6 
93 101 
15 ii 
65 T0 
102 104 
14} 153 
8 9 
93 101 
1] 2t 
80 90 
2 31 
lls 124 
31 4 
125 13) 
74 84 
8 9 
t6 100 
92 97 
13 14 
1 вз 
44 5 
103 106 
21 22 
10 10} 
110 112 
5 it 
9 91 
100% 1027 
184 14% 
193 121 
124 127 
18 1; 
6 bà 
Б} 63 
108 106 
97 100 
134 E! 
1(6 108 
23 23 
103 106 
103 106 
99 102 
116 118 
5 51 
101 104 
65 68 
178 133 
123 1:6 
12) 121 
112 116 
11 12% 
14 154 
96 £9 
4 4i 
8 9 
$6] £70 
14 144 
110 112 
4 5 
10g 11 
98 $9 
102 104 
111 115 
103 105 
102 104 
24 84 
4 5 
98 100 
99 102 
01 10j 
10 11 
106 109 
91 04 


Price 
Wednesday, 
Apr, 23. 
i i 
100 104 
E". m 
1C 
103 106 
9 94 
9 91 
81 9} 
8 9 
106 108 
52 r^ 
5 6 
105 107 
51 5} 
110 113 
8 9 
12 13 
123 128 
108 106 
8 9 
12 18 
107 110 
(i 61 
102 105 
7 B 
10 11 
e 0 
101 104 
164 167 
1j 11 
4} 4} 
9b 100 
15 16 
111 115 
97 100 
14 15 
5 6 
93 101 
H id 
65 70 
102 104 
14} 154 
St 9 
98 101 
14 74 
80 90 
2] 3} 
1 12 
3) 4 
34 43 
115 3) 
7% 84 
8 9 
98 10? 
92 97 
3 F 
3 t 
44 Б 
1(8 106 
21 22 
10 103 
09 111 
63 7 
94 E." 
«0x 1024 
13j 144 
124 123 
121 127 
L$ ij 
5 bs 
51 53 
103 1.6 
97 100 
134 14k 
106 108 
23 28 
103 105 
103 108 
0 103 
116 113 
5 5$ 
li | 104 
65 63 
128 1:3 
1.3 176 
120 124 
112 116 
lla 12% 
144 154 
(6 t9 
4 4 
8 9 
£6] 17 
14 144 
110 112 
41 5 
104 11 
98 99 
102 104 
111 1'5 
103 105 
102 104 
2$ 34 
4 6 
98 100 
99 102 
JÀ 104 
lu 11 
106 1(9 


RATE PER 


CENT. 
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DIVIDEND DUE. 


March and ‘September 


February and Augus! 


March ......... 

June and December.. 
February and August 
January and July ..... 
June and December .. 


March and Septembe: 


January and July 


Mar., June, Sept., Des. 


April and October... 
June and December .. 


March ү өйгә 


January and July ..... 
April and October...... 
February and August 


March and September 


April and October..... 


btV PET 1 


February and August 
February and August 


May and November 


February aad Angust 


... 


June and Decembe 1:5 


| February and August 


May and November T 


... 


March and September 


January an 1J By caa 
February and August 


January and J A iow 


May oe 


February and August 


A and О sbober...... 


J anuary and Jul 


Digitiz ad By ‹ 


39 


BUSINESS DONE 
DURING WEEK 
ENDING APR, 23. 


Highest 


бу 


ae 
Lowest 


itg 
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CUENGEGECRUDUEKCEEDSESESUESSEDUGSORTTEESUIECENUTTOKINMMRONUMGM ESSO UM ET NM EDO ͤ— 
ELEOTRIOAL OOMPANIES' SHARE LIST. 
А Previous Price RATE PER BUSINESS DONE 
tm er NN NAME. Weerx’s PRICE, Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
UNT, DEND. APR. 16, Apr. 23. YIELDED, ENDING APR. 23. 
ы Р TELEGRAPHS. 8 a 4 а d. 3 23 Highest | Lowest 
£82,800 1 5 * African Direct Telegraph 4% Mort. Deb. (red.) 8 anuary an мә - 
25, 10 - ... Amazon — X 949900594 999 OER OO. eesse 3$ 44 3$ 43 oo June and Decem DI m 
£119,700 100 ... Do, [4 per 909999592009 999 so ros ee 70 80 70 80 . m *-* m 
£804,720 Btock 12.6 2299990990 009524900404999 994 тетүү ОЧ 11 47 41 47 5 19 5 Feb,, May, Aug., Nov. 45 ose 
2200770 Stack 25% | ^ fo. рон соно танае «ч | "BE | 88 H Ju ЖАЯ. жс ^ 9 #1 
£3,097,640 Btock 2 0 Do. SPOOR OEE, ts] E osea Qi" "a0 OPQeeTPOQeo94 Or oe: 61 1% 7 74 1 6 * 78 7 
$13,383,800 | $100 911 Oommercial Cable Capital RM — . 150 160) 150 160 5 0 0 | Jan., "Apr. n July, Oct. | = 
1,841,209 | Btock 4 * Do. брег Oent. Debenture —— ЁЗ t6 93 96 4 8 4 | 941 94 
16,000] — 10 Oubs Bubmarine Ordinary ..rciccossseseccmeeseesee nns 4b 54 4 8 0 0 | February and August 4) е 
6,000 10 10/0 Do, Preference 10 Per Cent. ЛҮҮ roses. ves 13 14 : 13 14 7 210 500 ese 
13,000 5 2/0 Direct Or SOs OOF ER EEE ТҮҮ ДИРТ 3 4 8 4 5 0 0 April and October . ^ 
6,000 Б ро, - x per Cent. tive ics 838 9 88 — 90 5 5 8 " , 91 - 
£30,000 50 Cant. Debenturos . eet 98% 1027, 98% 102% 4 8 8 January and Ушу ...... гә 
60,710 20 8 pies vnd tates Cable etn . 9} 104 99 10 6 3 10 Jan., Apr., July, Oct. li} 91 
£101,800 100 % | Direct West India Oable 417 Rg. Db. (within Nos. i| 99 102 Әз 102 4 8 З | June and mber ... — 
„000, 000 Stoch 25 Eastern Ordinary 06 ненне ETITTE .. to 1,200) (red.) . 12 у 132 122 18: 5 5 3 Jan., Apr., July, Oct. 127 122 
£1,980,£07 | Btook 17/6 De, 34 per Cent. „ ^8 53 86 . 51 8i 
£1,432,268 | Stock 4% |+ Do. 4 per Cent. Mort. Deb. Stock (red.) ... 105 109 105 1—9 814 8 Мау and N ovember .. 1073 1064 
300, 10 2/6 Eastern Extension SO эое» EEE ове petat FERRO вввве: OF 124 18) 125 134 5 3 8 Jan., Apr. Ыы] Чу (ө 185 124 
£320,000| Stock é Do. 4рет Cent. Debenture laneis] MB 113 103 113 3 11 6 February and August 0 e 
£300,000 100 é *Bastern and B. African 4% Mort. s 01 93 101 817 11 Feb and August 
£200,000 35 4 Do. 4рег Oant. Mauritius Sub. Debs.(red.) 10t% 1034 100% 103% 817 8 May and November ..| 12] 101 
150,000 10 5/0 Great Northern ої — M 27 19 27 29 5 8 6 | January and July ...... ton ove 
475,00 100 44% | Halifaz&Permuds m 9 103 99 108 4 8 3 June and Decem Ё: 
17, 24 12/€ Indo-Europeap.... *éistassbtoseno soore ra drea (red. 85 3) £5 89 6 8 2 May and November .. 371 oe 
£100,000 100 @ London Platino-Brazilian 6 por Oent. еру NM 100 104 100 10 515 4 | March and September * ^» 
£100,000 100 4 Pacific & Еогорезп Tel. 47 Guar. Debs, (red.).. 99 102 9) X2 818 7 | June and December... ^ - 
15,609 on „ West African Telegraph Shares a . e 1j 2 13 24 РА | * >» * 
2189, 300 10⁰ 8x Do. 59% Debentures (red.) «ee eee m | 89 10: 93 101 418 0 | March and September - — 
80, ч eee „Wost — of Ameri "этти HEE EET COREE FHT OOR ERE CEH He ee i à i [II LII eee ooo 
£150,000 100 4% Do. 4 per Cent. PRE AR IER 99 102 99 102 818 6 | January and July ...... ves са 
88,321 10 see T Indis and Panama SCORE tot odds ss AET eqs CHORE ^ à { i May and Novem oe eee oe 
84, 10 €/0 Do. брег Oent. lst Preferenos . 5 b 5 5; 591 n T ө oe 
4,669 10 or Do, с рег Cent. 2nd Preference qecobén soit on өө, 3 4 44 34 44 + sos ... 
28,000 100 5% |+ Do. per Cent. Debentures .4....-.... | Bu —K3 100 из 417 1 | January and July * - 
207,030 10 8/0 las тазар Gate (late rn = Submarine) ....... 12 13 12 13 612 0 | Mar, J Oct., Dec. 12 ЖР 
£76 100 57 е nt. Debs, (2n d Series, 1906) aat vee 102 105 102 105 Я 15 8 June and ber... LII Lied 
4400, COO Stock 4% Do: 4 per — Dob. па (ROG) чөө 99 103 99 102 8 18 5 ose ove ove 
TELEPHONES. à ix 
44,000 £5 50 Ohili Telephone (full paid) — —— c t rr 4 August eee 06 ++ owe К 
224,850 10,0 8 Consolidated Telephone Con .and Manfg. ............ 16 2/6 M 2/6 12 0 © | April and October. oe — 
72,680 1 2 Monto Video Telephone Ordinary ТІ acia CORR LLL LL LI B i à 6 0 0 Nover ber oe Fee тше Fee ee oe LE 
8. 492 \ 1/0 Do. 5 per Cent. Preference’ LII IIDIIUIDI JALLLL ә. 1 1 5 0 0 " * 
4983.383] Stock % | National Co. Preferred Stock ... TONS 95 99 95 9! 6 13 T. 96! 9] 
200,000 5 0/14 Do. Preferred Shares (#3. 10s. paid) .. 34 39 34 БЕ 6 4 6 | - 3,5 
4 ,9€6,667| Stock 44% Do. Deferred Stock . зен 58 62 57 61 TOOX | E 58} 57 
15,000 - AU v/v Do. 6 per Oent. Cumulative Ist Preference 13 15 12 14 4 5 9 February and August Y sE 
45,000 10 6/0 Do, ^ per Cent. Cumulative 2nd 1 1 12 14 12 14 459 " " ees 
$50,000 5 2/6 Do. брег Cent. Non-Oumulative 3rd Pref. . 5i 54 41 5% 117 7 4 - 4} = 
#2,000,000 | Stock * |+ Do.  Debenture Stock & per Oent. (red) -y ep er 93 96 93 £6 813 0 Tune and December ads а 
£600,000 | Stock 4 Do. 4 рег Cent. Debenture Stock (red.) 101 105 101 105 3 16 2 — 103 we 
171,504 1 0/6 Oriental OOOH „ 92080 DQu V4 ^ 0450090052909 „„ „% % „„ „46 { 1 13 14: 5 12 11 April and Ocbober — * t., eee 
58,000 b 2/6 United ЕЕРЕЕ ҮГҮТТҮ 4 53 42 52 6 13 4 July Ge 000 000 900000 000 eee oes 
000 $ BY Do, 5% Oumulative z. ... 4$ б 4g 5 5 0 0 June and December .. eee Lond 
£79,947 | Steck 5 * Do. 5 per Cent. Debenture Steck (red.) -.. 102 106 162 1(5 415 8 | June and December .. — on 
ELECTRIC MANUFACTURING As. 
eq : 64. Alliance — abt ү, Se Pret. ó oso --- . | 1 > A 6 13 4 өөө ooe = 
, „өө Aron Electri t eter nary DII II 15 өөө 0 ө 
125,000 1 Tid. Do, Nu latte Preference .................. У 8 i 912 0 | March and September - — 
70,000 5 5 British * Wire Ordinary...» m se [III s. Н. 94 8 9 8 6 8 July and February von 5] eee 
70,C00 5 8/0 Do, t. Preference .. Ы 64 bt 6 5.00 January and July sona eee 
£250,000 Stock 60/3 Do, veers erk. Deb. Red. "ТТК ОТО 102 105 102 106 4 511 on l' 3 m 
156,0Ct b 8/0 | British Westinghouse 6% Preferenoe....« . . . 51 6 td 6 5 0 0 - Ü 51 
106,731 2 Ме Brush Nlectrioal Engineering g. . eren 1 1 Ы 1 March . | 11 
150,600 2 i Do, брег Cent. Pref, Моп-Опш..........„.„...... 1 14 1$ 2 3 0 0 | Marchand September 114 1,2, 
£125,000 — Ж Do. per Oent. Perpetual 1st Deb. Block... 101 104 101 104 4 6 7 | March and September — ove 
£125,000 2 Do. tual 2nd Debenture Stook ............. 97 160 i5 KO | 410 о | January and July ob эм 
80,000 5 5/0 r le Construction Ord. . . 17 18 17 18 | 4 8 4 * " 1j wa 
40,000 5 2/6 Do. p per Cent. Cumulative Preferenoo....... 54 6 53 „ " " 648 e 
£90,000 | Stock 44% Do. Oent. lst Mortgage Deb.(red.".. Sv. 15 111 115 | 818 4 | November and May... s is 
1150, 000 1 0/4$ Oastner-Kelſner Alkali Co. fany DA. . § i 1 0: iF 9.9 s i 
£250,000| Stock 64% Do. 437, First маси 87 92 87 92 | 41710 го — ee 
60,000 1 0/7} | Ohadburn's Ship Tel = ы KOR E A i i i d T8 Ж | г eee 5 * 
60,000 1 0/75 Do. брег Cent. a beam Preference .. i 1 1 \ 6 оо — - - 
135,000 8 1/9; | Orompton paa Oo. (Nos. 1 to 64, 000) „гг. ое... 8 83 3 3} 6 8 6 | January and July ...... - JA 
£100,000 100 5 * Do. Cent. First Mo Deb, (red.) 10J% 15% 10u% 1057 416 2 в * x: 
60,000 1 0/7} Davis and T mmins 6 Oent. PIG. coves cee ie } 1 t 1 600 ms A xm 
99,261 5 ose Edison & Swan United (“A“ Shares) (43 paid) - ] " February and August РА — 
17,139 5 ... ро. 85 paid). Dre - 2 8 2 8 "n " ... — 
£344,028 Stock 4% Do. Oent. Mortgage Deb. беа) 2 al- Ti 83 73 E8 4 15 8 | June and December... a oe 
#100,000| Stock 5% Do. 57 2nd Deb. Standing Prv. Cte та B2 87 t2 87 5 14 11 € "s ; 
85,500 5 2,6 | Sdmundson’s Electricity eum Нут езән 6} (i 6} d. 5 3 S | Hall. yearly . . . 6, 6 
20,000 Б 3,0 Do. 6% Cumulative Preference ..,......‹...» b 64 6 6g 412 4 : Per 04 ew 
120,000 Stock sà Do. 4% per Cent. First Mort. Deb. (red.) .. 106 109 167 1! 8-2 7 % " ies 
112,100 2 1 Blectric Construction CO. — etnies 1 14 1} 1} 617 2 | January and July ...... 1j! li, 
31,890 2 2/9 Do. 12 Gent. Oumulative Preference ........ 24 3 E 8 &18 4 | Jül]y Lh. ont ax 
182,500 | Stock 4% Do. per Cont. lst Mo 1. * Deb. m . 97 101 67 101 819 3 | January and July ...... — 
25,000 10 5/0 General Blestric (1900) Ltd, 6 oon a 91 10 9$ 10 41 7 РЕ e ese 
£210,000 | Stock 4% Do. 4% 1st Mortgage fe каут ыы Sen cee cee 00000 93 101 98 101 819 3 - * 
85,000 о 10,0 Benley’s T hWorks Ordinary ..................., 17 18 17 18 | 4 3 4 | February and August а 
85,000 5 2/3 . Preference ... 54 6 54 6 8 15 0 ii " o 
£49,050 44% Do. — Cent. Mo e Deb. Stock red.) - 11 115 ll I5 818 3 v б — d 
50,000 10 15/0 | India uw T Gutta Percha, &o,, Works 21 22 21 29 4 10 1t » * s > 
£300,000 100 4% Do. 4 per Cent. lst Mortgage Deb. Wes) s oe. 99 102 9) 102 818 5 | March and September я с» 
7,500 10 10% Parker (Thomas) Limited Ordinary ...,........... 153 163 163 164 6 18 July 5 242 EM 
$7,350 12 86/0 | Telegraph Construction and Maintnce, £4 37 84 17 6 9 8 | March and July —À 37 33 
150,000 100 4% Do. 4 per Cent. Debenture Bonds, 1909... vere | 102 106 102 106 816 5 | January and July ...... - 3 
25, 000 5 4/0 Do. Manufacturing Ordin —— "D 114 104 114 5 4 4 à sia 103 — 
0,000 5 2/6 Do. ë per TS E o PE — 6 5 6 48 4 "T s ic 
(6,666 5 5/0 | Willans and Robinson Ordin * 8 93 t 93 5 5 8 | April and October ...... : — 
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t The London Stock Exchange С ommitise have refused to quote these. 
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* 10 calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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NOTES. 


— — 

CONSIDERABLE satisfaction is felt with the Institution 
Council nominations for next session, published in our last 
issue, Mr. James GwiNBURNE, the Pre sident-elect, enjoys con- 
siderable popularity, so much so, that it was almost anticipated 
he would have been put up last year by a section of the 
Institution as a candidate for the presidential chair. The 
other new nominations are also viewed with general approval, 
and ii is evident that the Council, including as it now does 
a large proportion of practical engineers eminent in their 
profession, may be considered as well representative of the 
Institution of Electrical Engineers, 

Беровтв of the proceedings before Parliamentary Committees 
occupy а large amount of our space again this week. Consider- 
able interest will doubtless be taken in the technical details of the 
competing tube railway schemes, the enormous combines, 
financed by Mr. Morcan and Mr. Yerres respectively, quite 
throwing the more modest schemes into the shade, both as 
regards millions of pounds and millions of watts. We pub. 
lished a map of the Morgan group of railways in our last 
issue, and propose to present our readers with a plan of the 
Yerkes lines in our next. The modification of the Metro- 
politan-District deep-level scheme to fit in with the latter 
has now been reported to the House of Commons for third 
reading, as has also the remarkable Bill of the London 

County Council for its shallow conduit tramways. Among 
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others we may call attention to our report on the committee 
stage of the Cavehill and Whitewell Tramways Bill, which 
throws an interesting sidelight on the law appertaining to 
tramways in Ireland; and of the London County Council 
(Electric Supply) Bill, which seeks to enlarge its own powers 
and those of the Metropolitan Borough Councils for pur- 
chasing company electricity supply undertakings. The latter 
may be regarded as a sort of counter-move to the establish- 
ment by companies оѓ “ bulk supply works outside their own 
districts. 


ELSTER and Grrrxr's latest researches, of which a summary 
appears in this week's Contemporary Eléctrical Science 
column, place the production of radio-active substances 
within the reach of the humblest physical laboratory. All 
that is required is an influence machine or induction coil for 
maintaining a thin wire, some 80ft. in length, at a potential 
of about 8,000 volts for three or four hours. At the end of 
that time the wire—preferably of aluminium or copper—has 
acquired а radio-active surface layer capable of discharging an 
electroscope or producing a photographic impression through 
black paper or aluminium foil. It is true that the activity is 
only temporary, but it lasts for several hours at all events, 
and suffices to produce two of the most characteristic effects. 
We have here, therefore, a popular and easily workable 
method of producing free ions—most probably positive elec- 
trons joined to atoms, the negative ones having been split off 
by the prolonged negative charge. The step so accomplished 
is, in many respects, similar to the production of magnetism 
without magnetic iron ore and electricity without amber, and 
may well have similarly far-reaching effects. 


— 

Ir is not easy to sympathise with the difficulties of those 
who are unable to decide in their own minds whether electro- 
lytic conduction is possible without electrodes. The fact that, 
in order actually to detect any current in the liquid, it appears 
necessary to introduce electrodes seems to obscure the real 
issue, and to get up a frame of mind which insists on denying 
the existence of a current because some of the ordinary 
evidences of it cannot be brought to bear. Mr. CARL. Herma 
has discussed the question in a Paper before the American 
Institute of Electrical Engineers, a reprint of which appears 
in our issue this week. A novel method of proving that elec- 
trodeless conduction can take place is proposed by Mr. Herina, 
and, although he has not actually experimented with this 
method, it is quite easy to see that it must work. But there 


- 


42 


THE ELECTRICIAN, MAY 2, 1902. 


is a simpler experimental proof than Mr. Herme’s—viz., in 
the electromagnetic reaction between a varying current and a 
mass of electrolyte in its neighbourhood. For example, if a 
glass tube in the shape of a ciroular ring be filled with elec- 
trolyte, and be then placed in a plane parallel with and close 
to a primary coil, the coefficient of self-induction of the latter 
will be decreased by the mutual induction of the secondary 
current set up in the ring. This is incontestable evidence of 
electrolytic induction, nor is the evidence really weakened if 
the effect is produced by an alternating current. Moreover, 
an alternating primary current is by no means essential to 
success of the experiment,{for it is equally successful if a 
steadily-growing primary current, lasting several seconds 
before attaining its maximum, is employed, the electrodeless 
current in that case being steady and uni-directional. 


[o 


An interesting Paper by Mr. B. E. Е. Бноріх was read 
before the newly-formed Canadian Section of the Society of 
Chemical Industry on March 6th, giving details of the plant 
erected by the Canadian Electro-Chemical Co. for production 
of alkalies and chlorine compounds at Sault Sainte Marie, 
Ontario. A number of works have been built at this spot, 
which seems likely to become of considerable industrial im- 
portance as a result of its water-power developments. The 
works of the Canadian Electro-Chemical Co. are supplied with 
power from the St. Mary's river, and have generating plant 
installed equivalent to 660kw. The generators are 220kw. 
machines, and are each driven by a separate turbine working 
under a head of 19ft. The decomposing plant consists of 120 
cells of the Rhodin type, and is designed to produce 4} tons 
of caustic soda and 93 tons of bleach per day. At present, 
owing to the unfavourable commercial conditions, only one- 
half the plant is operating, but it is hoped in time to supply 
the whole of the Canadian demand for caustic alkali and 
bleaching powder from these works. The bleach and caustic 
produced are said to be of good quality and strength. 

— 

Тнк Rhodin cell is of the mercury type, and differs from the 
Castner cell chiefly in the method adopted for obtaining 
circulation of the fluid mercury cathode. From the figures 
given by Rnopniw in his recent Paper, it appears that each cell 
takes a current of from 800 to 1,000 amperes, and that the 
average E.M.F. required per cell is 5 volts. Under these 
conditions each cell is said to yield 79-4lb. 75 per cent. caustic 
soda per 24 hours, with the equivalent amount of chlorine. 
Taking an average current of 1,000 amperes per cell per 
24 hours, this yield represents 76lb. NaOH per 24,000 ampere- 
hours, or 1:434 grammes NaOH perampere-hour. The theo- 
retical yield is 1:495 grammes NaOH per ampere-hour, and 
the above figure, therefore, represents a current efficiency of 
95:0 per cent. This is an unusually high efficiency even for a 
mercury cell, and until confirmatory figures are published we 
are disposed to regard it as one based on estimates, rather 
than on actual working results. The only figures published 
for the Castner cell, work out to a current efficiency of 
91 per cent., and it would seem to be unlikely that the Rhodin 
cell will improve upon this result. The greater complication 
of the cell construction, and the higher E.M.F. required to 


work the Rhodin cell, are two features which will probably 
render the cost of the bleach and alkali produced rather 
higher than with the Castner cell—other conditions being 
equal. Our readers are probably aware that litigation between 
the Commercial Development Corporation, the owners of the 
Rhodin patents for this country, and the Castner-Kellner 
Company, has hitherto prevented the industrial operation of 
the Rhodin cell in the United Kingdom. Legal proceedings 
in connection with this case have been going on since 1899, 
and the fight over patents validity is not yet concluded. 


In this issue we conclude our abstract of Dr. SLABT's Paper 
on the scientific basis of wireless telegraphy. In this, his 
latest essay, the author has, by concordant, deductive and 
experimental methods, abundantly succeeded in demonstrat- 
ing the type of oscillation which occurs on the sending and 
receiving air-wires of a communicating system. Many doubt- 
ful points seem settled and further inquiries suggested by its 
appearance. It will come as a surprise to most that the 
oscillation set up on a wire by an induction coil is so nearly 
a pure tone, as Dr. Өглвү'з micrometer experiments indicate. 
For it has, up to the present, been continually stated that the 
air-wire gives off waves of many frequencies—a whole spectrum, 
in fact—capable of inducing oscillations in receiving wires of 
any length, within certain limits, on which the waves may 
fall. And this very supposition has repeatedly been used to 
explain the non-success of attempts at tuning in, say, the 
original Marconi system. Hitherto, perhaps, the existence of 
a complex vibration on the sender has been assumed because 
of the wide latitude permissible in the length of the receiving 
wire rather than demonstrated by actual measurements on the 
sending wire itself. At any rate, the science of the air-wire 
is now taking a shape so definite that its principles should be 


helpful to the practical worker and inspiring to the inventor. 
— — 


Bur while such satisfactory progress may be chronicled for 
the theory of the air-wire, no great advance is evident in that 
of the coherer. This all-important instrument is, for its action, 
dependent ultimately on principles so elusive and, apparently, 
complex and variable, that statements by different authorities 
are often contradictory, while observations of fact are not 
uncommonly paradoxical. As an example of this inconsis- 
tency on the part, let us say, of the coherer, some experiments 
on auto-decoherers by М. Коснеғовт, which are described 
among our notes on contemporary science in this number, 
are aptly illustrative. It has, up to the present, been thought, 
not unreasonably, that the non-cohering contact, the auto- 
decohering contact, and the contact affording a coherence 
needing violence to annul it, formed successive stages in the 
closeness together of, or in the degree of pressure between, the 
the cohering surfaces. М. БКоснеғовт would alter the order 
just mentioned, however; for he has found that auto- 
decoherers become coherers which require tapping if the 
pressure between the particles be relaxed. This is just the 
reverse of what has been believed—or what would be expected. 
And while it furnishes, of course, merely one more instance 
of the playfulness of this baffling instrument, it adds consider- 
ably to the call for systematic investigation of the whole 
subject by patient, skilled observers. 
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National Physical Laboratory.—It is announced that an 
anonymous donor has contributed the sum of £1,000 to the 
funds of the National Physical Laboratory. 

South Wales Electrical Power Distribution.—The laying of 
the foundation stone of the first large generating station of 
the South Wales Electrical Power Distribution Co. took place 
on Wednesday at Pontypridd, the ceremony being performed 
by Sir Frederick Bramwell, Bart. 

Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia — Cyprus June 21, 1899 ... — 
Cayenne —Pinheiro Mar. 8,1902 ... April 24,1902 
Suakim —Jeddah ................. April 16,1902 ... April 25, 1902 
Bolama .. . April19,1902 ... — 


Devonport Electricity Works.—The official inauguration of 
the Devonport Corporation electricity works took place last 
Monday, energy being now available for both public and private 
lighting. The works have been running temporarily since 
June last, during which time current has been supplied to two 
tramway companies. 

Beware of Pickpockets !—A writer in a local paper at Shef- 
field, where there is a municipal electricity works, complains 
that the local authority, by not suppressing the gas company, 
is letting another company take the bread out of the 
ratepayers’ pockets.” 

Wireless Telegraphy.—Prof. R. A. Fessenden has been 

experimenting with a new system of wireless telegraphy which 
he has perfected, messages having been transmitted between 
stations 50 miles apart. According to the New York corre- 
spondent of the Daily Telegraph, the results wers satisfactory, 
and Prof. Fessenden claims to dispense with the coherer in 
his apparatus. 
. Electricity Supply in Marylebone.—In connection with the 
purchase of the Metropolitan Electric Supply Co.’s Maryle- 
bone undertaking by the local Borough Council, an arbitration 
under the Lands Clauses Act will take place at the Royal 
Courts of Justice on May 12th to determine the price to be 
paid by the Marylebone Borough Council. The umpire is 
Mr. C. A. Russell, K.C., and the arbitrators Mr. Robert Vigers 
and Mr. Ryde for the Company and Council respectively. 


The Royal Society.—The following were among the Papers 
down for reading yesterday: ‘‘The Conditions Determinative 
of Chemical Change and of Electrical Conduction in Gases, 
and of the Phenomena of Luminosity,” by Prof. H. E. Arm- 
strong, F. R. S.; Contributions to a Theory of the Capillary 
Electrometer: I. The Insulation-Resistance of the Capillary 
Electrometerand the Minimum Quantity of Electricity Required 
to Produce a Visible Excursion,” by G. J. Burch, F. R. S. 


Conference of the Electrical Industry on the Factory Act 
of 1901.— We are informed that the Council of the Institution 
of Electrical Engineers has decided to call together representa- 
tives of branches of the electrical industry which are affected 
by the last Factory Act, which includes in its definition of а 
factory, electrical stations. 

20. Electrical stations—that is to say, any premises or that part of any 
premises in which electrical energy is generated or transformed for the 
purpose of supply by way of trade, or for the lighting of any street, public 
place, or public building, or of any hotel, or of any railway, mine, or other 
industrial undertaking. 

The meeting of the conference will be on Monday, May 12th, 
at 8:30 p.m. The place of meeting will be notified later on. 

Electric Drill for Stoping.—An electric drill for use on 
mining stopes is employed in one of the mines of the Lancaster 
Gold Mining Co, South Africa, and, according to the Johannes 
burg Star, itis found to be very satisfactory in working. It 
is operated by a motor attached to the side of the drill, and 
the action is maintained by means of a cam, tappit and spring, 
The total weight is almost 200lb., and the motor is detachable, 
so that the entire apparatus can be moved from place to place 
easily. A hole 22}in. deep, commencing at 1ўїп. diameter, 
reducing to 1 gin. diameter was drilled in 20 minutes, with the 
exertion of 4 H. p., the motor speed being 1,400 revolutions, and 
the strokes delivered 850 per minute. 


Storage Battery Traction.— The Brooklyn Rapid Transit Co. 
is making experiments with a view to adopting a storage 
battery system for ita large network of lines, popular agitation 


having reached such a point that the removal of the trolley 
wires from the streets by the municipal authority may shortly 
be expected. The conversion to an open slot system, similar 
to the Manhattan Metropolitan Street Railway Co., would 
cost nearly $25,000,000, and the instalment of storage battery 
cars could, it is thought, be done for less. The Electrical 
Review of New York, in commenting on the prospect of the 
conversion, refers to the attempts at a successful operation of 
battery cars in the United States, the only practical outcome 
of these being the single line of cars doing cross-town вегтісе 
along Thirty-fourth Street, Manhattan. 


Development of Plates Exposed to X-Rays.—The evening 
discourse on ‘‘ X-Rays and Localisation," delivered at the 
Royal Institution last Friday by Mr. J. Mackenzie Davidson, 
commenced with a historical survey of the subject and 
gradually led up to the practical methods of employing X-rays 
at the present day. He explained the necessity of covering up 
the X-ray tube with red lead or a similar substance, leaving 
only one point transparent for the rays to pass out; and he 
surprised many of his hearers by pointing out that the plate 
impressed by the X-ray image could be developed by daylight, 
as the X-rays had a different effect on the sensitive film to 
that of light rays. The concluding part of the discourse was 
devoted to the methods employed for localisation after the 
X-ray picture had been taken from two points. 

The Institution of Civil Engineers.—At the annual meeting 
of the Institution of Civil Engineers, held on Tuesday even- 
ing, Mr. Charles Hawksley, President, in the chair, the result of 
the ballot for the election of officers was declared as follows: 

President, Mr. J. C. Hawkshaw, M. A.; Vice-Presidents, Sir William 
White, K. C. B., Мг. F. W. Webb, Sir Guilford Molesworth, K. C. I. E., and 
Sir Alexander Binnie; other Members of Council, Mr. James Barton (Dun- 
dalk), Mr. Horace Bell, Mr. B. Hall Blyth (Edinburgh), Mr. Cuthbert 
A. Brereton, Mr. John Brown (Cape Town), Mr. R. Elliott Cooper, Col. 
R. E. B. Crompton, Mr. Cecil West Darley, Mr. George F. Deacon, Mr. 
W. R. Galbraith, Mr. E. P. Hannaford (Montreal), Mr. G. H. Hill, Mr. 
J. C. Inglis, Mr. G. R. Jebb (Birmingham), Dr. Alex. B. W. Kennedy, Sir 
William Thomas Lewis (Cardiff), Mr. J. A. McDonald (Derby), Mr. William 
Matthews, C. M. G., Mr. William Shelford, C. M. G, Mr. Alexander Siemens, 
Mr. Henry C. Stanley (Brisbane), Mr. John Strain (Glasgow), Mr. Jobn I. 
Thornycroft, Prof. W. C. Unwin, B.Sc., Mr. F. R. Upcott, C. S. I., Sir 
Leader Williams (Manchester). | 

Tramways and Light Railways Association. —F'rom the official 
circular of this Association we learn that the following 
arrangements bave been made for the Tramway and Light 
Railway Congress, subject to alteration :— 

The formal opening of the Congress to take place on Monday afternoon, 
June 30, at the Berners Hall, Agricultural Hal), Islington. The opening 
of the Tramway Exhibition to follow immediately after. 

In the evening & réunion or conversazione to be held, when those 
invited will be the joint guests of the UnionInternationale Permanente de 
Tramways and of the As-ociation. 

On the three following days, July Ist, 2nd and 3rd, Congress meetings. 
will be held at the Berners Hall in the forenoon, and excursions will be 
made io the afternoon. 

On Friday, the 4th, the Congress will sit until they complete their 
labours, and in the evening a banquet will be given by the Association at 
De Keyser's Hotel. | 

On July 5th, and possibly on the 6th, it is hoped that lengthy excursions. 
may be arranged. 

The headquarters of the Congrees will be at the Agricultural Hall. 

Cardiff Corporation Tramways.—The Cardiff Corporation 
purchased 9} miles of tramways from the local company, and 
took over the lines on January Ist last. This portion has 
been converted to electric driving, and was opened yesterday. 
The combined lighting and power station of the Corporation 
furnishes the necessary current to the rolling stock, which 
will comprise at the outset 120 single and double deck cars. 
These each have two motors of 80 R. p., a seating capacity of 
about 60 people, and both hand and electric brakes. The 
gauge of the track is 4ft. 8g in., and the trolley wire is supported 
from centre and side poles, the latter predominating. Lead. 
covered feeders of B. I. W. Co.’s make, laid in Doulton conduits, 
supply energy to the line. Current for the tramways is gene- 
rated by five Musgrave- Westinghouse units, totalling 8,500 н.р. 
The maximum gradient of the route is 1 in 17, and the sharpest 
curve has a radius of 40ft. The Board of Trade inspection of 
the route took place on April 22nd. 

Institution of Civil Engineers’ Premiums.— The Council of 
the Institution of Civil Engineers have made the following 
awards for Papers read and discussed before the Institution 
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during the past session :—A Telford medal (in standard gold) 
to Mr. W. M. Mordey, and a George Stephenson medal (in 
standard gold) to Mr. B. М. Jenkin, M.Inst.C.E., a Watt 
medal (ш standard gold) to Mr. J. А. F. Aspinall, M.Inst.C.E., 
and Telford [premiums to Messrs. W. C. Copperthwaite, A. Н. 
Haigh, B. Sc., and J. Davis, MM. Inst. C. E. The Council have 
also awarded the Howard Quinquennial Prize of the Institu- 
tion to Mr. R. A. Hadfield, M. Inst. C. E. (of Sheffield) for his 
scientific work in investigating methods of treatment and new 
alloys of steel, and on account of the importance, in industry, 


of some of the new products introduced by him. The presen- 


tation of these awards, together with those for Papers which 
have not been subject to discussion and will be announced 
later, wil] take place at the inaugural meeting of next session. 


Incorporated Municipal Electrical Association.—The seventh 
annual Convention of the Incorporated Municipal Electrical 
Association will be held in London on July 2, 8, 4 and 5, 
1902. The following is a list of the Papers to be read 
and discussed, and preliminary information as to other matters 
in connection with the meeting :— 

Wednesday, July 2nd.—(1) Presidential address, J. H. Rider; (2) 
* Double-current Generators and tbeir Application," E. T. Ruthven-Murray ; 
(3) “Н. Т. Continuous-current Systems,” A. 8. Barnard. 

Thursday, July 3rd.—(1) ‘‘Steam Turbines,” S. E. Fedden ; (2) “ The Cor- 
rect Type of Engine for large Generating Stations,” A. A. Day. 

Friday, July 4th.—(1) “ Some Notes re Earthing," H. Faraday Proctor; 
(2) Two versus Three-Wire Distribution,” J. F. C. Snell. 

Visits to Works, £&c.— ments are in hand for visits to be made 
to various works and other places of interest. 

Social Functwns. —lt has been arranged to hold either the usual annual 
dinner or to substitute a smoking concert, as the majority of the members 
may decide. It has been thought that a smoking. concert would afford a 
better opportunity for members to meet one another, and especially for 
enabling the newer members, whether councillors or engineers, to become 
known to each other. . : 

Further details and full programme will be issued in due course. 

The Automobile Club Trials of Electric Vehicles. —The date 
of these trials has been fixed for July 7-12, 1902. The trials 
will last five days, and cars may be entered in either of the 
following classes :— 

1, Town carriages. 

2. Country carriages weighing over 30 cwt., including accumulators. 

5. Country carriages weighing under 50 cwt., including accumulators. 
The following routes have been selected :— 

(a) London to Brighton. 
(b) Brighton to London. 
(c) London to Sandown and back. 
(d) London to Windsor and back. 
(e) London to Ascot and back. 
(f) Special route for observations. 
Special optional routes will be selected for town carriages. 

In order to enable the trials committee to make efficient 
arrangements for the charging of ears, manufacturers of elec- 
tric carriage3 are requested to inform the club secretary how 
many cars they propose to enter in the trials, and to state in 
respeet to each car: 

(a) The charging voltage at the beginning and end of charge. 

(b) The average current during charge. 

(c) The approximate time required for charging. 
Official entry forms will be forwarded in due course, together 
with full programme of the trials. Statements of the particu- 
lars now asked for do not bind manufacturers to enter the cars 
for the trials. 


Electric Automobiles.—The Centralblatt für Accumulatoren- 
und Klementen-kunde for March 1st contains an abstract of the 
lecture recently delivered by H. P. Maxim before the Automobile 
Club of New York. Referring to the progress made in the 
design of accumulators for electric cars, the lecturer stated 
that three years ago the best type of cells had only a capacity 
of 5:6 ampere-hours per kilogramme of cell weight. To-day 
the best cells have a capacity of 10 to 11 ampere-hours per 
kilogramme of cell weight, and, consequently, the range of 
distance which can be run by electric cars on one battery 
charge has been doubled. The life of such accumulators has 
also been increased 25 per cent. by the improvements in the 
design of the plates, and the best accumulator cells can now 
be utilised for running 8,000km. before renewal of the battery 
plates is required. The improvements which have brought 
about this advance, relate chiefly to the use of more active 
material for the plates, and to the method of attaching this to 
the conducting medium, so that no loss occurs by accidental 


shocks or by continued use. The cell divisions in the latest 
designs of accumulators are formed of thin plates of wood. 
This material is cheap, porous, only slowly attacked by the 
acid, and, when provided with vertical ribs, it can be pressed 
against the carriers holding the active material without inter- 
fering with the flow of acid to all parts of the cell. Although 
the accumulator cell for traction purposes is still far from 
perfect, no other automobile, in the lecturer’s opinion, 
approaches the convenience or comfort of the electric auto- 
mobile for general use. This type of machine is only likely 
to be supplanted by the light spirit or petroleum type of auto- 
mobile, where the cost per car-mile is the chief consideration, 
or where the distances to be covered are beyond the range o 
the electrically-propelled vehicle. 


The Mains Department of a Continuous Current Electricity 
Works.—Mr. G. F. Moore made the above the subject of a 
Paper before the Newcastle Local Section of the Institution 
of Electrical Engineers on April 7th last. The type of mains 
to be adopted was first discussed, the points raised being: 
The liability to short-circuit or earth, repairs, alteration to 
any section, first cost and life. The various systems were 
criticised under these heads, no one of them, it appears, filling 
all the author’s requirements. Short circuits in distributors 
of large sections might be burned out by reason of the energy 
available, but the feeders presented a vulnerable point 
in the system. The taking of positive, middie and negative 
feeders to one point was debated, it being possible to obtain 
better pressure distribution by separating the poles by a distance 
of some hundred yards. Methods of insulation testing and 
localisation were dealt with briefly, Mr. F. C. Raphael’s 
book and Mr. A. Russell's Papers being referred to for 
details. Meters, Mr. Moore remarks, are preferably tested 
from some steady source of energy, such as a special 
battery, rather than from the supply mains. He con- 
siders that the maximum demand and discount systems 
should not be used on the same system of supply, and that 
meter rents would become more acceptable to the consumer, 
if a nominal charge were made. Tables comparing electric 
and gas lighting costs were also given, as well as a list of the 
books necessary to а mains department. The cost of mains 
and their laying was illustrated by three curves, following a 
straight-line law, representing two cables laid with three-way 
Doulton casing (A), two cables laid solid, or in cast-iron pipes, 
or intwo-way Doulton casing (B), and armoured concentric cable 
laid direct in the ground (C). Under A, 1 sq. in. cable cost 
about 14s. a yard, 0°75 cable 38s. per yard, B, for the same 
sectional areas, was 13s. 6d. and 87s. per yard, while C was 
lls. and 31s. per yard, the intermediate sizes 0:15, 0°25, 0:5 
being on straight lines connecting these extreme points in the 
three cases. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, May 2nd. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Ordinary Meeting at Westminster Palace Hotel. Paper to be 
read: Some Factors in Colonial Railway Construction,” by 
Lewis H. Rugg. 


RoyaL INSTITUTION. 

9 p.m. Evening Discourse by A. E. Tutton, F.R.S., on “ Experimental 

Researches on the Constitution of Crystals." 
SATURDAY, May 3rd. 
INsTITUTION OF ELECTRICAL ENGINEERS: STUDENTS' SECTION. 

2 p.m. Visit to the Deptford Generating Station of the London 
Electric Supply Corporation. 

MONDAY, May oth. 
SOCIETY OF ARTS. 

8 p. m. Cantor Lecture IV.: “Glass for Optical Instrumente," by 
Dr. R. T. Glazebrook, F.R.S. 

WEDNESDAY, May 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read : 
* Electric Light and Power Cables," by F. H. Langford. 

THURSDAY, May 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting at the Society of Arts, John-street, 
Adelphi, when the discussion on the “Form of Model General 
Conditions,” &c., will be concluded. 

SATURDAY, May 10th. 
INSTITUTION OF JUNIOR ENGINEERS. 
10 a.m, Visit to the Great Eastern Railway Co. 's Stratford Works. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Diffusion of Electrolytes.—If an acid containing an elec- 
trolyte is made to diffuse into a solution of the same electrolyte, 
the latter undergoes changes of concentration which at first 
sight appear somewhat surprising, but which are easily 
explained by the theory of dissociation. J. Thovert fills a 
test tube to one-third with a 0:4 solution of HCl, and the 
rest with a 0°39 solution of NaCl. After 16 hours the con- 
centration of NaCl at the’ top of the test tube has fallen to 
0:884, and after 47 hours to 0:878, whereas it is increased in 
the lower portions. The same applies to KCl, and to a solu- 
tion of nitric acid diffasing into a solution of silver nitrate. 
But when the lower solution consists of sulphuric acid and 
the upper of HCl, the latter is driven up instead of down, and 
its concentration increases at the top instead of at the bottom, 
According to the osmotic theory, if an electrolyte is split up 
into ions, osmotic pressure, working against different ionic 
frictions, would cause a separation of the components if the 
solution has layers of different concentration. Hence, electric 
forces are brought into play, leading, in the first case quoted, 
to an increase in the velocity of the H ions, and a retardation 
of the Na ions, so that the latter are crowded out at the upper 


surface, 
[J. THovert, Comptes Rendus, April 14, 1902 ] 


Faraday Effect. The effects of rotatory magnetic polarisa- 
tion have lately received increased attention in view of the 
hght which they throw upon the motions and distribution 
of ions in dielectrics and electrolytes. Siertsema recently 
extended the magneto-optic dispersion curve of potassium 
ferricyanide till close upon the limit of absorption. H. du Bois 
maintains that the Faraday effect is either positive or negative 
for the compounds of the different metals of the erbiam series. 
The salts of cerium, praseodymium, neodymium, samarium, 
gadolinium, erbium and ytterbium are strongly paramagnetic, 
and the absorption spectra of cerium, gadolinium and 
ytterbium show peculiar lines and bands, concerning which 
we have an extensive literature. H. du Bois believes that 
researches made upon these three metals in connection with 
the magneto-optic properties are bound to yield valuable data 
for theoretical progress. He has not yet succeeded in finding 
any effect of a magnetic field upon the very characteristic 
absorption spectrum of the strongly magnetic erbium chloride 
solution. Experiments should be made, if possible, upon the 
absorption bands themselves. 

(Н. рс Bois, Ann. der Physik., No. 4, 1902.] 


Validity of Ohm's Law.—The law enunciating the propor- 
tionality of a current to the ratio of the E.M.F. and the 
resistance in the circuit must now be expressed in terms of 
the known properties of the ions whose motions constitute the 
current. J. Stark formulates the equation 


Ј n, ev, X, 


where J, is the current density of the negative ions, « their 
charge, v, their specific velocity and X the force moving 
them. The same author now shows that the limit of the 
walidity of Ohm’s law is reached as soon as the difference 
between the driving forces at the beginning and at the end 
of the mean free path ceases to be small in comparison 
with the driving force itself. This may happen whenever, 
owing to some sudden change of medium, there is a surface 
accumulation of ions producing a strong electric field, or 
where, owing to exhaustion, the mean free path of the elec- 
trons is of visible length. It is well known that in the 
vacuum glow discharge the electric force is very great 
immediately at the cathode, whereas in the negative glow 
light it is little more than zero. The distance between the 
cathode and the negative glow light is smaller than the mean 
free path of the negative ions. There is, therefore, a steep 
slope of electric force just in that locality, and hence, also, the 
well-known invalidity of Ohm’s law in the same place. 
[J. Stank, Ann. der Physik,, No. 4, 1902. 


Spark Spectra.—When the poles between which electric 
sparks play consist of different metals, variations of the induc- 
tance of the circuit produce profound differences in the com- 
position of the light of the sparks. B. Eginitis describes an 
experiment in which two aluminium wires about 1mm. thick 
are covered with a very small quantity of sodium up to a dis- 
tance of 2mm. from the end. Sparks are made to play between 
the poles for a few seconds. They show the spectra of alu- 
minium and of sodium. When the inductance is increased, 
the aluminium rays rapidly become feeble, whereas the 
intensity of the yellow sodium rays increases. A small coil 
6cm..in diameter, and with a few turns of wire, suffices to 
shorten most of the aluminium lines. On further increasing 
the inductance, the aluminium rays gradually disappear, 
whereas the sodium rays become still brighter, and eventually 
become reversed. When the poles are only 1mm. apart, an 
inductance of 0-05 henrys suffices to eliminate the aluminium 
spectrum. At larger distances between the poles the induc- 
tance required is also larger. Similar results are obtained 
when platinum,.iron, tin and other metals are substituted for 
aluminium, or when potassium is substituted for sodium. In 
the case of iron, however, the spectrum re-appears at very high 
inductances. The spectra which persist are those of the more 
volatile metals. | 

(B. Ecrnrris, Comptes Rendus, April 14, 1902.] 

Preparation of Radio- Active Substances.—J. Elster and 
H. Geitel give a detailed description of the preparation of 
radio-active surfaces by exposure to the air. The apparatus 
is comparatively very simple, and includes a wire which is to 
be made radio-active, а source of electricity capable of main- 
taining it at a negative potential of a few thousand volts, and, 
finally, an apparatus suitable for testing the acquired radio- 
activity, either by ionisation or by photographic effects. The 
best form of conductor to be made radio-active is that of a 
wire, since the electric density on its surface is comparatively 
high even at low potentials. Besides, the active surface of a 
wire may, as Rutherford showed in the case of thorium rays, 
be rubbed off and so transferred to leather, and obtained in a 
concentrated form for photographic purposes. The material 
of the wire should be either copper or aluminium. The active 
surface of the former may be rubbed off with the aid of a 
little ammonia, whereas that of aluminium may be detached 
by simple friction. The wire should be about 0‘5mm. thick, 
and not shorter than 10 metres. The charged wire should be 
carefully insulated, ав Ше induced activity increases with the 
potential to which it is charged. The charging is done bya 
water dropper or by an induction coil. The authors have 
succeeded in preparing active surfaces on leather in the 
manner indicated, whose activity equals that of uranium ore. 

[ELSTER and GRITEL, Physikal Zeitschr., April 15, 1902.) 


Auto - Decoherers.—O. Rochefort discusses self-righting 
coherers with a view to dispose of what he considers a fallacy. 
It is often stated that the difficulty of regulating auto- 
decoherers is due to the fact that the limits between the 
imperfect contact which does not yet make up a coherer, and 
the imperfect contact producing a coherer which requires 
tapping, are too close together to allow of an imperfect con- 
tact producing a self-righting coherer. The author, on the 
other hand, shows that every self-righting coherer may be 
converted into an ordinary coherer by diminishing the pres- 
sure of the filings. His experimental results do not as yet 
enable him to say whether the converse also holds good. The 
practical importance of self-righting coherers is greatly 
increased by their successful employment for wireless tele- 
phony. By а slight modification of the soft-iron coherer the 
author has succeeded in using it both for wireless telegraphy 
and for telephony, accordingly as to whether it was used as 
an ordinary coherer or as an auto-decoherer. The soft-iron 
tube in question is derived from Tissot's tube. Such a tube, 
when ''cohered" by a preliminary wave-train, shows a 
diminution of resistance which brings it exactly into the state 
of a highly sensitive auto-decoherer. This way of obtaining 
the required pressure is easier, more constant, and more cer- 
tain than any mechanical means, which requires a too delicate 
manipulation. 

LO. RocuzronT, Comptes Rendus, April 14, 1902.) 
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REPORT OF THE COMMITTEE OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS ON ELECTRICAL 
LEGISLATION. 


The following report was adopted at the Council meeting 
on Thursday, April 10, 1902 :— 
| Reference of Committee. 
At the meeting of Council on March 14, 1901, the following were 
appointed members of the committee on electrical legislation to determine 
whether they can recommend the Council to take any action, and, if во, 
what action, that would assist the industry in connection with the matters 
dealt with in Mr. Madgen's Paper.* 
Mr. W. M. Mordey. 


Prof. W. E. Ayrton, F. R. S. 
Major P. Cardew, R. E. Prof. J. Perry, F.R.S. (President). 


Lieut.-Col. R. E. Crompton, C. B. Mr. R. P. Sellon. 

Mr. S. Z. de Ferranti. Mr. A. Siemens. 

Mr. Robert Hammond. Mr. C. P. Sparke. 

Mr. H. Hirst. Mr. J. Swinburne. 

Mr. J. E. Kingsbury. | | Mr. A. A. Campbell Swinton. 


Mr. W. L. Madgen. Prof. Silvanus P. Thompson, F. R S. 


Note.— On Мау 30, 1901, Mr. W. Langdon succeeded Prof. Perry as 
president, and became ez-oficio a member and chairman of, but did not 
displace Prof. Perry on, the committee. 


In the course of its inquiry the committee has met on 11 
occasions. A number of gentlemen representing various 
shades of opinion upon the subject under consideration were 
invited to express their views The evidence of those who 
responded accompanies this report. 

It will be seen from the evidence that, while taking divers 
views of subsidiary questions, the witnesses were practically 
unanimous in their conviction that electrical enterprise has 
not attained that stage of industrial development in this 
country which might fairly have been expected, having regard 
to the many favourable natural conditions, and having regard 
also to the achievements of British capital, labour and 
inventive genius in so many other branches of the mechanical 
arts. In considering the comparative development which 
might have been reached in this country, the committee has 
had in view, not only the extent of the plant employed, but 
also the source of its design and manufacture. As leading 
indicative cases, the committee may draw attention to the 
foreign equipment of the Central London Railway, the undis- 
puted competition of American and Continental firms for the 
electrification of the Metropolitan District Railway, and the 
large orders executed abroad for the Dublin, Glasgow, Man- 
chester, and numerous other corporations. The committee 
finds that the essential difference between the electrical 
industry as it exists in the United Kingdom and as it exists 
abroad is largely due to the exceptional legislative enactments, 
official regulations and powers of local authorities existing in 
this country. Thus British electrical engineers, capitalists 
and others concerned have been hampered by enactments and 
rales which other Governments have regarded as either 
unnecessary or opposed to public interests. 

Under these conditions it has been possible for numerous 
local authorities to prevent any electrical supply whatever 
being provided within the area of their jurisdiction ; and com- 
prehensive traction schemes have been blocked, or only carried 
out at great unnecessary expense, owing to the opposition of 
one or two of the local authorities concerned. 

A Joint Select Committee of the two Houses of Parlia- 
ment, appointed so long ago as in 1898, reported that the 
law should be amended in so far a3 it gives Jocal authorities 
the power of veto; but no steps have been taken to give offect 
to this recommendation. The committee considers that the 
acts restricting the electrical industry should be revised in 
order that there may be that development which is necessary 
to the commercial progress of the nation. 

Besides the legislative enactments governing the projection, 
duration, expropriation, &c., of electrical undertakings, the 
committee considers that the Government departments should 
be put into such a position financially as would enable them 
to keep more in touch with the progress of science, so as to 


* “The Electrical Power Bills of 1900: Before апа After,” by W. L. 
Magden, member. Published in the Journal of the Institution of Elec- 
trical Engineers, 1900, Vol. XXX. [Part 149], pp. 475-497, and The 
Electrician, Vol. XLVI., pp. 703, 740. 


prevent them from continuing to enforce regulations which 
unduly impede engineering development, 

The following resolutions embody the views and recommen- 
dations of the committee in respect to the matters covered by 
the reference of the Council :— 


Resolutions passed by the Committee at tts meeting on Tuesday, March 25, 
1902. 


1. That, notwithstanding that our countrymen have been among the 
first in inventive genius in electrical science, its development in the United 
Kiogdom is in a backward condition, as compared with other countries, in 
respect of practical application to the industrial and social requirementa of 
the nation. | 

2. That the cause of such backwardness is largely due to the conditions 
under which the electrical industry has been carried on in this country, 
and especially to the restrictive character of the legislation governing the 
initiation and development of electric power and traction undertakings, and 
the powers of obetruction granted to local authorities. 

5. That local boundaries have usually no reference whatever to the needs 
of the community in regard to electric supply and traction ; tbat the 
selection of suitable areas should be dealt with on the basis of economic 
principles and industrial demands ; and that this has been found to apply 
also to gas, water and sanitary engineering. 

4. That the development of electric power and traction undertakings 
offers the most favourable means of relieving congested centres, and of thus 
contributing towards the settlement of the housing question. 

5. That it is expedient in the national interests that the Electric Light- 
ing Acts, 1882-8, the Tramways Act, 1870, and the standing orders dier 
to special acta for tramways should be amended in so far as they enable 1 
authorities to veto or delay the carrying out of electric supply and traction 
projecte of which the utility can be shown ; and that effect should be given 
to the recommendations of the Joint Select Committee of Parliament, 1898, 
on Electrical Energy —Generating Stations and Supply. 

6. That excessive time is occupied and expense incurred in obtaining 
authority to carry out electrical undertakings, and that important and 
growing industries are thereby checked. 

7. That while this committee fully recognises the ability of the technical 
officials of the Government departments concerned, it is of opinion that 
the staffs of those departments, as at present existing, are wholly inade- 
quate, having regard to the great industrial intereste involved ; that it is 
essential that these departments should be put into a position enabling 
them to keep in touch with all developments in engineering matters, both 
in this country and abroad, and that а sufficient sum should be provided 
annually by Government to enable them to employ and pay a proper staff 
for such purposes. 

8. That the adjustment of departmental regulations to engineering 
development should not be delayed until the industrial interests concerned 
are seriouely bampered, and that, with a view to preventing any such delay, 
the Institution of Electrical Engineers should be willing to take part in 
revising such regulations from time to time. 

9. That this committee recommends that the Institution should memo- 
rialise the Prime Minister to receive a deputation for the purpose of urging 
the removal of the present disabilities and restrictions which prevent elec- 
trical engineering from making the progrees that the national interests 
demand, and attaining at least the same level as in America, Germany and 
other industrial countries. 


A MODIFIED FORM OF THE MOISSAN ELECTRIC 
FURNACE FOR LABORATORY USE. 


The Zeitschrift fiir Elektrochemie for February 27th contains 
an illustrated description by Dr. L. Liebmann, of a laboratory 


Fie. 1. 


electric furnace which he has used for some months with most 
satisfactory results, for all kinds of electric furnace work. The 
furnace body is Ъ up of the two types of moulded blocks 
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shown in Fig. 1. The larger blocks, marked A, are made of 
the best fire clay, and in Germany are sold for about 9s. the 
couple. It is advisable to obtain them with a slight dip 
towards the centre of the hollowed-out portion, in order to 
retain any molten matter that may escape from the inner 
furnace. When the heating is carried out in these larger 
blocks, they should be lined with magnesia to protect them 
from the direct effects of the aro or molten mass. The 
smaller blocks, a, are obtained by splitting with a chisel the 


Fio. 2. 


ordinary stoneware ducts, sold for enclosing electric cables. 
In Germany these are known as Normalkabelsteine.” They 
can be easily split into two equal halves, and are very cheap. 
These smaller blocks are not manufactured of specially heat- 
resisting materials, but their solidity is snfficient to resist one 
heating in the electric furnace, and they are so cheap and so 
easily obtained, that new ones can be used for every experi- 
ment. It is advisable to warm these blocks, and to coat the 
interior with magnesia before using in the furnace. Figs. 2, 
Sand 4, showvarious methods of arranging the carbons in these 
channelled blocks, and Fig. 5 shows thecomplete farnacearrange- 


ment, with the leads and the water resistance for varying the 
current used. The author states that he has used this type of 
resistance since 1894, with the best results, and that both con- 
tinuous and alternating current can be regulated by it with 
the greatest ease. In his experimental work the town supply 
of alternating current at 120 volts has been employed, and 
it has been necessary to reduce this to 60 volts for use in the 
furnace. This reduction has been effected by the resistance 
shown in Fig. 5, without difficulty, and currents up to 250 
amperes have been passed through it. 


The following are the advantages claimed for this type of 
laboratory furnace :— | 

1. The furnace is always ready for use, either for aro or 
resistance heating. | | 

2. The furnace can be used without difficulty or delay, either 
for heating small or large amounts of material; 20 grammes 
or 15kg. are the extremes of weight dealt with by the author. 

8. The furnace is remarkably cheap to construst, and in 
this respect compares most favourably with the original types 
of electric furnace designed for laboratory work by Moissan 
and Borchers. 7 

4. The furnace permits the heating of the substance to be 
carried out in any desired atmosphere, by the use or non-use 


of the channelled blocks, for covering the carbons and heated 
substance. | | 
5. The furnace allows close observation of the progress of 
the heat reactions. | 
6. The furnace permits the use of currents varying from 
20 to 1,000 amperes in intensity. 
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Fic. 5, 


Dr. Liebmann has used this type of furnace for the labora- 
tory production of calcium carbide, ferro-silicon, chromium, 
chrome-copper, molybdenum, and of phosphor-copper alloys 
with most satisfactory results. 


(Concluded from page 8.) 


OSCILLATIONS IN Сговер CIRCUITS. 

The theory of electrical discharge in closed circuits 
possessing capacity and inductance was given by Lord Kelvin 
in 1853. His solution is based on the supposition that the 
current had the same value in all parts of the circuit at a 
particular moment. This supposition is equivalent to the 
assumption that the capacity of the conducting wire is 
negligible. 1% was desirable to determine whether this is 
near enough for practical purposes. The formula Lord Kelvin 


gave reduces to T=27,/CL 
whence A-vT-2- Cv. L=27 JOL 


where in the last expression C and L are both in centimetres. 

This formula was experimentally tested. A series of Leyden 
jars of known capacity was formed into a circuit, closed, but 
for a spark-gap, by a measured length of wire, different 
lengths being used in different experiments. The half wave-, 
length of the oscillation was measured by finding the resonance 
length of an insulafed wire acted on inductively. The 

measured wave-lengths were found to be considerably smaller 
than those calculated by Kelvin’s formula. That this is 
likely may be seen by noticing that in the limiting case when 


* Abstract of a Paper by Dr. A. Slaby, Llektrotechnische Zeitschrift, 
No. 9, 1902. 
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the condenser has no capacity, the formula used above for 
straight wires gives | 


A ER 
972 „L, 


where C is the capacity of the wire; while, if the capacity of 
the wire is negligible, we have Kelvin’s formula, which yields 
results about 36 per cent. larger than the other. 
Kirchhoff has given the solution of the problem when the 
capacity of the wire is taken into account. Putting C for 
the capacity of the wire, and keeping C for the capacity of the 
condenser, as in Kelvin's formula, Kirchhoffs formula becomes 


ті т\ С' 
p ( 10 

where / is the length of wire. 

This equation reduces to the straight wire formula if C be 
infinitesimal, and to Kelvin's formula if C be negligible. To 
test this formula fresh experiments were made. An emitter 
of the Hertz form, consisting of two spheres at the extremities 
of a long straight wire broken at its middle to form a spark- 
gap, was used. It was suspended by insulating threads, and 
each half connected to a pole of an induction coil. The wave- 
length of the oscillations produced in this system was measured 
by finding the resonance-length of a parallel straight wire. 
Different spheres and different lengths of wire were used in 
the emitter and the results used to evaluate the capacity of 
the wire. The capacity of the spheres and the inductance of 
the wire were calculated from the ordinary formula. The 
results for the capacity of the wire tallied remarkably well 
with the same quantity calculated directly, and thus was 
demonstrated that Kirchhoffs formula can be absolutely 
relied upon. 


Его. 12. 


Another set of experiments performed on an emitter, con- 
sisting of a circle of fine wire including large condensers and 
a spark-gap, led to the conclusion that Kelvin’s formula may 
be used for the calculation of the wave-length when the 


quantities are of such relative magnitude that tan * and = 


differ by not more than 2 per cent. 

The measurement of the capacity of the glass jars used in 
some of these experiments led to difficulties. When measured 
by the ballistic method differences amounting to 10 per cent. 
were found in the value of the same jar according to the 
time it had rested discharged, This fact led to the institution 
of a series of experiments by which the capacity calculated 
from the measured wave-length and the known dimensions 
of the emitter could be compared with the value of the capacity 
as measured directly by the ballistic method. Experiments were 
made when the wave-length of the emitter was varied, with 
the results shown in Fig. 12. Here C, is the capacity of a 
jar computed from the experiments, C, its capacity measured 
directly. With the frequencies employed the value obtained 
by computation was, on the average, 25 per cent. less than 
that obtained by measurement, and the figure shows that the 
effective capacity of a jar is dependent on the wave-length of 
the oscillations traversing it. This is, perhaps, due to the 
glass used as the dielectric. 

The mode of sparking had no effect on the wave-length 
emitted by the sender. In most of the above experiments the 
spark passed in air across a gap of lem. A spark of 1mm. in 
petroleum gave, with the same apparatus, a wave-length 
measured to be exactly the same. The potential at the end of 
the resonating wire was much greater in this latter case, 


however, the spark in the micrometer being nearly 90 per cent. 


reater. 
A In 1898 an assistant of Dr. Slaby's while sending messages 
noticed that a condenser placed in parallel with the spark-gap 
greatly strengthened the signals. This observation led to 
further experiments. A large Leyden jar placed in parallel 
with the spark-gap was found not to increase, but to diminish 
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б А В С: 
Fic, 13. 


the effect, however. Quantitative experiments were, therefore, 
commenced. The arrangement in Fig. 18 was at length 
adopted where the wire DC was at first 89 metres (180ft.) 
long. From each of the ends C and D equal lengths were 
cut, and on each occasion a potential measurement made at 
those ends by the spark-micrometer. Fig. 14 gives the results, 
and shows that a wire length of 85 metres gave the highest 


31 33 35 $7 39 
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potential measurement. Previous experimeuts had shown 
that 35:1 metres was the half wave-length emitted by the 
condenser circuit oscillating without wire wings. Thus the 
addition of wire wings made no difference to the proper period 
of the closed circuit. Moreover, for the greatest efficiency of 
the compound system it is necessary that the proper periods 
of the condenser circuit and the straight wire respectively 
should be the same. A potential node is formed at the mid- 
point of the straight wire, so it is essential that the wire be 
arranged symmetrically with the capacity circuit. 


PROBLEMS OF ELECTRIC RAILWAYS. 


The following is the conclusion of our abstract of the 
discussion on Messrs. Swinburne and Cooper's Paper on this 
subject, which was read before the Institution of Electrical 
Engineers. The Paper and previous portion of the discussion 
will be found in The Electrician for April 4th, 11th and 18th: 

Thursday, April 10 (continued). | 

Mr. W. GEIPEL said he was not one of those who believed that the 
application of electricity to the working of long railways was in the dim 
and distant future. He thought the time was very near at hand when it 
would be very seriously considered for the large railways ruoning long 
distances. A point that struck him was that the authors recommended 
three different systems for operating railways. For suburban lines they 
recommended constant current ; for shunting purposes they recommended 
storage batteries or the present system of steam locomotives ; and for long 
main lines they recommended the parallel system. He differed with the 
authors entirely in this respect. The system to be adopted for working 
the suburban traffic should be the system which should be adopted for 
working the main line traffic and the shunting ; and it was of very great 
importance, not only to the railway companies, but also to the electrical engi- 
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neering profession, that the system which is adopted should be a common 
system to the whole of the railways of the kingdom. If each railway company 
adopted the same system, trains would be interchangeable, and the advan- 
tages generally would be enormous. For that reason he did not think too 
much discussion and attention could be devoted to this important subject, 
and with that in view he would point out that there were two paramount 
considerations to be borne in mind. The first had been ref to by the 
authors—viz., frequency—and the second was high pressure and working 
preesure. With regard to the question of frequency it had been suggested 
in Messrs. Mordey and Jenkin's Paper that a frequency of 40 & should be 
Adopted, having regard to the consideration of the lighting of the railway 
carriages. His own view was that a periodicity of 40 ~ was very much 
too high for the workiog of railways, and that the recommendations 
of the Institution of Electrical Engineers as to frequency for power 
pur poses—viz , 25 ~u—was nearer the requirements of the case. After 
all, the lighting of the carriages was a mere iota of the total power 
required to be used, and the lighting could be arranged whether the 
frequency be high or low in many obvious ways. With regard to the prea- 
sure, he thought it was aleo important that there should be one extra high 
"pressure—10,000, 15,000 or 24,000 volts, or some even number at апу 
rate. In one scheme recently 11,000 volts were decided upon. The authors 
had pointed out in the Paper that the steam locomotive gave a great torque 
at starting. He always thought that one great advantage of electric 
working over all steam working was the enormous increase in the torque 
of starting up and accelerating the trains. The torque of a steam loco- 
motive was, on the contrary, bad. It was always the same. It was 
impossible to get a large torque because it was limited by the pressure 
of steam on to the area of the piston. Further, it was also con- 
trolled by the position of the crank, and, further than that, the 
turning moment resulted in a tendency to skid which did not 
happen with an electric motor. He did not quite agree with the 
authors that motors would give avy torque required by great expense 
of power. That did not follow at all. The motor would give any torque 
required provided that the power was supplied at such a voltage as was 
suitable to its speed. Of course, if a source of power was used in which 
the voltage was reduced by needless resistances, then that particular motor 
‘was working under uneconomical circumstances, but not necessarily so if 
other arrangements were made. With regard to acceleration, he had been 
anuch struck by the fact that so many of the speakers in the discussion 
and the authors seemed to consider that the acceleration should be a con- 
.stant one, and that there should be a constant torque for that reason. He 
was under the impression that it was very important that the comfort of 
the pessengers should be considered when dealing with high rates of acce- 
leration. For low acceleration it was not a great question. In the curve 
in Fig. 2 there was a constant acceleration from nothing up to full speed. 
The passengers were suddenly jerked into motion and suddenly jerked 
into continuous speed, which was most uncomfortable, to say the least 
of it. Those who had ridden in high-power motor cars would find this 
very much accentuated. One important disadvantage omitted from the 
Paper was the danger to the attendants on the locomotives. The double 
conductors were also spoken of as not being a vital objection, but he 
would suggest that, more particularly at high speed, this was a very 
vital objection, and he quite agreed with Mr. Mordey that the overhead 
wire should be simple and single. 'The difficulty with the generators 
and the general want of flexibility in the generating plant had already 
been dealt with by Mr. Mordey, with whom he entirely agreed. Then, 
again, current was not easily diverted for other purposes, such as auxiliary 
engines, cranes, lifts, and so forth, and, further, it was not easy to call in 
the aid of local power stations. It was not at all improbable that long rail- 
ways might find it convenient at times to buy their power from the local 
power stations, in which case it was important that some system should be 
adopted which would admit of this. As to the advantages claimed by the 
authers, he had referred to one—the advantage of constant torque — which 
appeared a disadvantage. Then there was the collection of current, which the 
authors said was simpler with parallel systems, but they had still the diffi- 
culty of the two wires for collecting. With regard to the Ward-Leonard 
system and the curve drawn on the board by Prof. Carus- Wilson, the waste 
of energy &t one particular point in the curve during acceleration had been 
referred to, but Prof. Carus- Wilson had entirely neglected the other points 
where the energy had been wasted in controlling resistances. This curve 
showed a sudden jump in the amperes from nothing up to half, and then 
а rest and another sudden jump up to full, when he presumed the motors 
were switched from series to parallel and vice vers4. But this could not 
be done without using resistances which Prof. Carus- Wilson had neglected 
altogether ; and he would also point out that, in the use of this system, the 
energy was converted into a current at a voltage exactly suited to the 
voltage of the back E.M.F. of the motors at the speed at which they are 
running at the moment. The advantages of the system had been appre- 
ciated in the high-speed lifts in America, although the system had not been 
applied to high-speed railway work yet. 
The discussion was adjourned. | 
Thursday, April 24. | 
Mr. J. N. SHOOLBRED agreed with prevíous speakers that indirectly 
we were not yet ready for the adaptation of main lines to electrical working, 
but at the same time there were à great many matters of detail bearing 
upon the question of electric traction generally which must be considered, and 
which would help towards a solution of this problem. For instance, there 
was the gauge of the vehicles, Some tramway promoters, for instance, 
aeemed to be actuated more by a spirit of spite than anything else in adop- 
ting aft. gauges and even less. There should also be uniformity of pressure. 
Mr. W. P. DIGBY did not agree with this tendency towards standardi- 
gation. The only heritages from steam railways in England to-day which 
would come to us in electrical working were gauge and height above rail 
level. The authors acknowledged that main line traffic was not ripe for 
electrical working, and therefore it was only the suburban traffic with 


which they need trouble themselves at present, and this would have to be 
solved according to the individual requirements of the locality and in 
accordance with the prevailing methods of supply in each particular town. 
Each line was really a problem to itself. So long as an electric locomotive 
was employed, what need was there to bave them all standardised? Too 
much emphasis was being laid on this universal standardisation. In 
to the series continuous-current system proposed, he thought the authors 
had rather hurriedly assumed that a pressure of 2,000 volts would be 
adopted. With regard to distribution, the question would come in 
whether the leakage would not be materially greater from the third rail to 
earth in an open railway and in all conditions of climate than it was at 
present in a tube. The probability was that there would be appreciable 
leakage under these conditions. | 
Mr. МсМАНОМ, referring to Prof. Carus- Wilson's diagram (The Electri- 
cian, Vol. XLVIII., p. 1,013), showing the differeuce between the series- 
parallel and the Ward-Leonard systems, said that it might be right as far as 
the current curve was concerned, but with the Ward-Leonard system the 
shape of the speed curve was considerably altered, and the advantage of 
the Ward-Leonard system was shown by the diagram below. The first 
curve in this represented the acceleration of a two-motor equipment with 
the series-parallel system of control, and, in fact, it was a diagram of one 
of the City and South London locomotives. He had taken these 
motors as he was more familiar with them than with any others, and had 
assumed the Ward-Leonard systein applied to one of them. To do this 
he had assumed that the motors instead of being series were shunt -wound 
with the same ampere turns on the armature, and had allowed an efficiency 
of 93 per cent. for the transformation in the motor-generator. This might 
appear to some to be a high efficiency, but when it was remembered that 
only half the total energy was transformed, 95 per cent. was, if anything, 
low. On the same diagram were also plotted the curves for a train with 
the same total weight but with a four-motor equipment arranged in con- 
nection with the series-parallel controller. The four motors might be 
arranged in one locomotive or distributed through the train without 
effecting the curves. In thecaseof the two-motor equipment the maximum 
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current with the motors in series was limited to 150 and 300 amperes in 
parallel. In the Ward.Leonard system he had also limited the maximum 
current taken from the line to 300 amperes, but in this case, as a matter of 
fact, it rose to 518, and had been allowed to do so for the sake of simplicity 
in the calculations. It would be seen that the speed curves until about 
9 miles an hour was reached were practically the same for the Ward- 
Leonard and the two-motor equipments, but that the acceleration in the 
case of the former arrangement continued uniform until 24 miles an hour 
was reached, when the necessary alteration was made in the field of the 
generator, and the current dropped from 318 to 59 amperes. The length 
of the section was taken as 2, 700ft.; the two-motor equipment accom- 
plished it in 122 seconds, and the Ward-Leonard did the same trip in 
102 seconds. The watt-hours taken from the line in the case of the 
two-motor equipment was 105, and in the Ward-Leonard system exactly 
the same, Turning to the four-motor equipment, the motors were 
started four in series, with the current limited to 150 amperes, then placed 
two in parallel, two in series, and finally the four motors in parallel, and 
the current reached the high figure of 600 amperes. The speed curve in 
this case showed a very much higher acceleration than either of the other 
two, but at about 15 miles an hour the rate of acceleration commenced to 
diminish considerably, and, as a result, the trip was made in the same time 
as the Ward-Leonard system; but the watt-houra were somewhat low, 
being only 98:6. As far as the relative weights were concerned, taking the 
motors alone, in the two-motor equipment the weight was 8 tons and in 
the four-motor equipment 16 tons. These were rather heavy motors, being 
gearless, and, of course, the motor-generator in the Ward-Leonard system 
on board a locomotive could be run at à very much higher speed and con- 
sequently lighter, so that it seemed as if the weight for the motor-generator 
should not exceed about 4 tons. It would thus be seen that the weight of 
a locomotive and two motors with the Ward-Leonard arrangement was 
only 75 per cent. of a four-motor equipment, and that practically the same 
results were obtained. 

Mr, A. A. CAMPBELL SWINTON, speaking on the question of uni- 
formity, mentioned that he had been attending the Lords Committee on 
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tube railways now sitting, and this led him to make a few remarks. As 
was well known, the Central London Railway worked with an insulated 
conductor between the running rails, using the rails as the return. But 
on one of the lines now before the Parliamentary Committee to which he 
had referred, and which had begun as a very small railway, but which had 
now a Capital of 15 millions sterling, and had been acquired by some sort 
of an American combination, it was proposed to use an insulated return 
with the two coaductors at the side of the tunnel. Of course, it was quite 
obvious that if this system were adopted there would be great difficulties 
in the future of intercommunication between this line and other tubes 
using а system like the Central London Railway. Further than this, as 
there were a large number of other tube bills yet to come before the Com- 
mittee which might probably all have a system of their own, this was 
really an important matter, although at present, perhaps, it did not affect 
us very much. The whole traffic of London appeared to be the pawns with 
which American millionaires played their game. 


Mr. M. HOLROYD-SMITH, taking up this matter of the collection of 


current, suggested a simple solution of this difficulty. Curiously enough, 
in England and in America overhead wires were erected in the streets, 
where they were dangerous for other traffic, but when dealing with rail- 
ways, in which they had the whole of a tunnel to themselves, where such 
things could be put up without any danger, they persisted in putting down 
a third rail in such a way as if they were purposely designing something 
which should be dangerous. The accompanying sketch, which Mr. Holroyd- 


Smith drew upon the board, shows an arrangement which he said was 
15 years old, and which probably one of these days would be brought over 
from America as something new. All difficulties of pointe and crossings 
were easily got over by this method, and no complication of conductors 
would be too difficult to be met by it. 

Mr. W. R. COOPER, replying to the discussion, said the very points 
which the Paper had been intended to bring out had been misunderstood. 
The object had been not to advocate the series system or any other system 
not in use at the expense of a system which was in use. It was rather to 
bring it forward for consideration. They scarcely thought it was necessary 
to go into detail, because when dealing with a system not in use, the first 
thing to consider were the possible advantages, if they were worth con- 
sidering. After this matters of detail could be worked out. They did not 
mean tosay there were no difficulties, because reference had not been made 
to many, but on the other hand there was no reason why they should be 
exaggerated. Unfortunately, in dealing with problems of electric traction 
it was impossible to solve them by laboratory experiments. If a system 
had to be proved it was an expensive matter and really could only be 
undertaken by a manufacturer, in the same manner as three-phase traction 
had been on the Continent. In the discussion certain difficulties had been 
brought forward, but they had rather been of one type. A good many 
things bad been eaid about blue spectacles. But it was often still found 
necessary to have blue spectacles, and he wished he could have used a pair 
a few days back when witnessing the testing of a steam set. At the 
same time he should be sorry to say that shunt machines could not be 
made even if he did not know they were made. Improvements were very 
often made in old apparatus — i. e., in apparatus which had been discarded. 
There were & great many instances of machines which had been discarded 
at one time or another and then taken up again. For instance, there was 
the steam turbine that had been proposed at the end of the eighteenth 
century, but he did not think that even Mr. Dow would bave dissuaded 
Mr. Parsons from attempting to do something more in that direction. 
Then incandescent lamps were proposed in 1836, but iu spite of this, Edison 
and Swan had tackled the subject again. Bicycles were not a success at 
first, nor pneumatic tyres, nor steam traction on roads, and he believed that 
breech-loading guns were tried as early as 1673, but it was only quite 
recently that the Admiralty had adopted them. It had practically been 
said that the series system was an old system. In a sense it might be so, 
but not to railways. It had been used for tramways, but the conditions 
of tramways in those days were quite different to railways in these days. 
In those days accceleration was not important, but now it was very impor- 
tant indeed. "Then, again, in those old examples which had been quoted 
the sections were very short, and there was a very great deal of complica- 
tion one way and another, and naturally the system would not work. 
Nobody could expect it to. The authors suggested that it might be work- 
able forrailways. Mr. Dow had suggested that there might be difficulties 
at the dynamos. Probably that geotleman had been working with some- 
thing of the old arc lighter type of machine running at constant speed, 
and these conditions were quite different to those on a railway system. 
It must not be forgotten that the series system had been developed to a 
considerable extent by Thury in Switzerland, who had dynamos running to 
1,000 H.P. and motors to something of the same size. Mr. Mordey said 
there would be a difficulty in increasing the system indefinitely, and that 
there would not be the same difficulty in increasing the parallel system. 
Well, of course, tbe difference was that in the series system the voltage was 

increased, and in the other the current was increased. Certainly it was 


more easy to increase the current indefinitely than the voltage, and perhaps 
there was that much to be said for the parallel system. Mr. Mordey also 
said that there would be an impossibility of transforming. There was no 
need to transform. The same epeaker stated that series machines could 
not be run in parallel—but he did not think anybody would want to. 
Even if they did there would be no difficulty. The series machine as pro- 
posed would not be run at constant speed, and it was a different problem 
altogether. The authors had по doubt main lines could be worked electri- 
cally, but at the same time they wished to direct attention to the fact that 
the problem of working main lines was quite different to that of suburban 
lines. In the case of the latter, acceleration was very important indeed, 
and, further, it did not so much matter whether more or less power 
was used on suburban lines. The great thing was to get a good dividend 
paid for the shareholdere—in other words, to use the capacity of the line 
to its fullest extent. The cost of the power station in relation to the 
whole cost of a railway was a comparatively small amount, and, therefore, they 
could well afford to have a larger power station and use larger power. On 

main lines acceleration was not important, but on the other hand the 
running costs were, and it was, therefore, important to keep down the cost 
of the installation. An electrical method had to compete with a steam 
method. With an electrical method, as Mr. Langdon had pointed out, 
there was the advantage of a constant load, but if this benefit was to be 
taken advantage of, then there must be an efficient means of distribution. 
For this reason the author considered the series system of importance. 
Mr. Langdon had also pointed out the great importance of variable speed 
on main lines, and this was undoubtedly so. For this reason there was a 
great difficulty with the three-phase syetem, because it would only run 

economically at one speed. Also, ав Mr. Langdon pointed out, there were 
certain indirect economies which might be expected in the way of the save 
in pumping stations, possibly in the reduction of repairs, and, by having 
no tenders, a diminution in the weight. Mr. Mordey had mentioned the 
question of the subdivision of main lines, and this was important from the - 
point of view of the convenience of the passenger, but from the point of 

view of the traffic expenses, it was important in the opposite direction. 

The traffic expenses would be run up a good deal, where they ought to 
be kept down as much as possible. Mr. McMahon had made some 
remarks upon the increase in the power station, but һе had already 

mentioned that this is not necessarily important. ко was less 

important on suburban lines, and the peaks obtained from a high accelera- 

tion were not really important if the service was very frequent. 

If it were not the. peaks were important. But if the service was very 

frequent, then large peaks did not matter, because they came so often that 

a more or less constant load was obtained, and so the station increased in 

capacity practically as the watts per ton-mile. 

The PRESIDENT said the problems set forth by Messrs. Swinburne 
and Cooper were bound to be of great use in considering this very impor- 
tant question. There were one or two points in the discussion which he 
should like to refer to. It had been stated that uniformity of gauge and 
pressure were of very great importance. With a railway traffic conducted by 
steam locomotives there was always the locomotive to deal with its own 
work, and each company had its own stock for the purpose. Vehicles of 
one company paesed over the lines of another company, and were always 
drawn by the vehicles belonging to the company possessing the lines. 
When the time came for this traffic to be dealt with electrically, standard- 
isation was all-important, for the reason that each vehicle did not carry its 
own propelling power. It had also been suggested that the means of con- 
ducting the current to the vehicles was the fundamental question, and 
although he did not wish at all to epeak against overhead systems, yet he 
would like to recommend that the series system should receive as much 
attention on the part of inventors and engineers as the overhead system. 
There could be no question that the two conductors might readily be 
placed on the sides of the tunnel, but it meant that the collectors must 
be established at sufficient distance apart on the vehicles so as to provide 
for the break that must take place where lines intersect one another. 

A hearty vote of thanks concluded the discussion. 


THE KNEWE ARC LAMP. 


The list of enclosed arc lamps on the market has been increased by 
yet another competitor, which, however, has the advantage of some 
novel features likely to bring it into favour for shop lighting. The 
amount of light lost by the employment of double globes of an 
enclosed arc lamp has reduced its efficiency considerably, and in the 
* Knewe” enclosed lamp only one globe is used, a circumstance 
which reduces the life of the carbons, but brings with it other advan- 
tages, such as the simplification of parts, greater light, and a less 
number of globe breakages. The adjoining figure is a section of the 
lamp, from which it will be gathered that the moving parts have been 
reduced to a minimum. The upper carbon holder A is a drilled 
casting with milled slots to ensure sufficient epring to grip the 
carbon, the holder sliding in a tube from which current is collected 
by a laminated contact above the holder. Copper gauze washers, 
mounted on the holder shank, form this contact, and side pressure on 
the tube is obtained by the action of a clutch when the lamp is burn- 
ing. This clutch is shown at B, the carbon being gripped by the 
ball-shaped fittiag, which exactly fits the tube, so that alignment is 
guaranteed and the carbon also guided and regulated in its descent 
from the main coil fixed to the top plate of the lamp. The globe C 
is securely clamped to an extension of the top tube,the joint being 
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made by asbestos insertions. A 3jin. hole allows for trimming and 
cleaning, there being no occasion to remove the globe. The lower 
carbon holder D is a substantial fitting, comprising & base plate 
for the lower carbon and a top plate connected with the holder by 
two rods. This upper plate is screwed to fasten to the main tube 
at the top of the globe, this operation sealing the handhole and 
making connection to the bottom carbon. The extension of the 
main tube is in the negative circuit, the positive pole (in continuous 
current lamps) being connected to the lamp case. The action of the 
lamp is exceedingly simple ; the upper carbon is gripped and raised 
by the main coil which gradually allows the clutch to looeen its 
hold, as the are lengthens, thus maintaining the distance between 
the carbons as long as current passer. The plunger in the solenoid 
is fitted to form a dashpot for steadying the movements of the work- 
ing parts. An enamelled reflector concentrates the rays of light 
beneath the lamp, and trimming can be easily performed without 
fear of damage to any of the parts. The average life is 60 hours and at 


Scale: Quarter Actual Size. 


the end of this time the top carbon only needs renewal, as sufficient 
is left of the upper carbon to transfer it to the negative holder. The 
5-am size only is made, as this meets the greatest demand, and 
the lampe may be supplied for parallel working on 100-120 volt 
circuits, or two can be placed in series on double these pressures, 
alternating or direct current. Care has been taken to so construct 
the lamp that it may be confidently placed in unskilled hands, the 
end in view being met by the introduction of solid castings and 
subetautial fittings. 


Trolley Omnibus.—A concession is likely to be granted for 
the construction and operation of a trolley omnibus line on 
the Lake of Lucerne, between Brunnen, Gersau, Vitznau and 
Weggis. The cost of the undertaking is to be about £18,000. 
The omnibus is free to traverse the entire width of the road, 
but derives its driving power from overhead lines, against 
which two trolley arms press for the collection of current. 


THE WOLVERHAMPTON EXHIBITION. 


The Art and Industrial Exhibition at Wolverhampton was opened 
by H. R. H. the Duke of Connaught yesterday. Although not on so 
large a scale as last year's exhibition at Glaegow, it promises to be a 


succes: The holding of an exhibition at Wolverhampton this year 
was 8 ted two years ago, and the idea was taken up at once by 
the local magnates. Support was promised on all sides, an executive 


committee was formed, with Mr. Thomas Grahame, J.P. (the origi- 
nator of the movement) chairman, and a guarantee fund was opened, 
towards which a sum of £4,000 was subscribed within a few months. 
Mr. H. A. Hedley, manager of the Glasgow Exhibition, was appointed 
managing director, and Mr. J. Н. Cundall general manager. 

The exhibition lies less than a mile from the centre of the town. 
Part of the West Park has been appropriated for its purpose and 
also a piece of waste land which adjoined the park and was placed 
at the dispoeal of the committee by Lord Barnard. The grounds 
extend 32 acres, of which 127,215 aq: ft. is occupied by the main 
buiidings. The latter include an Industrial Hall, the Canadian 
Pavilion and the Machinery Hall, in which the majority of the elec- ` 
trical exhibits are placed. We were invited to a private view of the 
exhibition last Friday, and found everything in a very advanced 
state, the majority of the exhibits promising to be in a complete state 
by the opening day, although much remained to be done ia сопгес. 
tion with the electrical generating plant. 

The following are among the electrical and allied firms exhibiting: — 

Electric Construction Co., Dick, Kerr & Co., D. Bruce Peebles & Co., Lan- 
cashire Dynamo and Motor Co., Phoenix Dynamo Co., Mavor and Coulson, 
Crompton & Co.,Ferranti Limited, D. Selby Bigge & Co., Edison and Swan Co., 
Willans and Robinson, Belliss and Morcom, Robey & Co., Browett, Lindley 
& Co., Croesley Bros., National Gas Engine Co., Bumsted and Chandler, 
Tangyes Limited, Mirrlees- Watson Co., Babcock and Wilcox, Danks & 
Co., John Thompson, Stirling Boiler Co., Galloways Limited, Green & 
Son, Arthur Lowcock (Ltd.), Smoke Preventer Co., Lloyd and Lloyd 
(Ltd.), New Brotherton Tube Co., Holden and Brooke, Metallic Jointing 
and Packing Co., British Insulated Wire Co., Isidor Frankenburg (Ltd.), 
National Telephone Co., McGeoch & Co., Brockie-Pell Arc Lamp (Ltd.), 
Sir Hiram Maxim Electric and Engineering Co., Wiist & Co., George 
Fletcher & Co. 

We most necessarily defer any detailed account of the exhibits at 
present, but we can now give a sketch of the arrangements for 
supplying current to the exhibition and lighting it. The system 
adopted is a three-wire comtinuous-current one at 2 250 volta. 
There will be eight generators and a balancing transformer available 
for this supply, all erected in the Machinery Hall The following 
is a list of these :— | | 

Belliss- E.C.C., 500 volte, 500kw. 

Belliss- E.C.C., 500 volts, 250kw. 

E.C.C. 200-ampere balancing transfermer. 

Robey-Mavor and Couleon, 500 volte, 400kw. 

Robey- Ernest Scott and Mountain, 250 volts, 75kw. 

Robey -Ernest Scott and Mountain, 250 volta, 65kw. 
Sisson-Lancashire Dynamo and Motor Co., 250 volta, 60kw. 
Willans- Bruce Peebles, 500 volta, 250k w. 
Browett Lindley-Dick, Kerr & Co., 500 volts, 325kw. 

There are five boilers with a total E P. of about 5,000. Two of 
these are a new type of vertical water-tube boiler by Messrs. Danks 
& Co. Oneis a Babcock and Wilcox boiler, and the remaining two- 
are Dürr water-tube boilers supplied by the firm of John Thompson. 

The main switchboard is of Messrs. Ferranti’s make, and embodies. 
some new features in its details, From this B. I. W. cables are led 
under the floors (or in wooden troughing when underground) to 
distributing points, and each exhibitor who employs a motor has to. 
run service mains to his own double-pole switch and fuse. 

The buildings are lighted with Brockie-Pell arcs and Ediswan. 
incandescents; in the grounds the new Welsbach incandescent gas 
lanterns are largely employed, but there are afew incandescents ; 30 
Bremer lamps of the last mentioned being on the spiral water chute, 
&c., and “ Rex lamps, made by the Hiram Maxim Co., are employed 
for the band stand and concert hall. For the outaide lighting, 
aluminium wire, made by the British Aluminium Co., is employed to 
a considerable extent. 

There are in all 360 arcs and 8,000 16 c.p. incandescent lampe, and 
a further load of 30,000 white, red and green lamps is expected for 
outlining the buildings at night. The erection of these has not been 
commenced yet, however. 

A practical arrangement is made with the firm supplying plant 
and material for the above-mentioned purposes. The makers loan 
it free of charge, the exhibition authorities doing the pipe work, 
laying the foundations, and arranging for the necessary attendance, 
it being understood that each machine shall be run at least once a. 
dag if possible. 

Before closing this article we may call attention to the fine 
collection of pictures (including some famous paintings by early and 
modern English masters) which has been got together for the occasion. 
These are on view at the Art Gallery in the town, which will be open 
free during the exhibition, and is lighted at night by Nernst lamps. 
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METALLURGY AND ENGINEERING. 


At a special meeting of the Institution of Civil Engineers, on 
Wednesday, Mr. Charles Hawksley (president) in the chair, the tenth 
* James Forrest" lecture was delivered by Sir William Roberts- 
Austen, K. C. B., F. R. S., Hon. M. Inst. C. E., the subject being “The 
Relations between Metallurgy and Engineering.” The lectnrer stated 
that this was the subject with which the council had requested him 
to deal in his lecture ; but it must not for a moment be imagined 
that the metallurgic art was not included in the wide range covered 
by the Institution, which had, from its earliest days, given prominence 
to the work of metallurgists. He quoted Mr. G. P. Bidder, who, in 
his presidential address to the Institution, delivered in 1860, said 
“that if he were called upon to define the object and scope of the 
profession of civil engineer, һа would кау that it was ‘to take up the 
results discovered by the abavract men of science and to apply them 
practically for the commercial advantage of the world at үн е, апа 
to diffuse their beneficent influence among all classes of his fellow- 
citizens." He hoped to be able to show that metallurgists practising 
an industrial art had helped the engineer to do this, and in evidence 
that such was the case he quoted from the presidential address of 
Sir John Fowler words to the effect that engineers had been more 
assisted by members of the Institution and by distinguished men of 
science generally in relation to iron and steel than as regarded any 
other material. It was in connection with iron and steel that the 
illustrations of the lecture would be mainly given. It might at first 
be thought that the relations between metallurgists and engineers, 
which had become so close and enduring, arose quite simply from 
common interest. The case was, however, far from being so simple; 
communication between those who extracted metals from their ores 
and adapted them for the use of the engineers, who actually employed 
metals in construction, was seldom, at the outset, quite direct. The 
relations with which the lecture dealt had been strangely stimulated 
by the intervention of men who, in many cases, were neither engi- 
neers nor metallurgists, but were men whoae lives had been devoted 
to abstract science. Such men recognised the value of certain metals 
and alloys for definite uses; they investigated their mechanical 
properties and proclaimed their merits to engineers. The intervener 
then шере leaving behind some coefficient or constant bearing 
his name by which he was gratefully remembered. As an instance 
Galileo’s estimation of the tensile atrength of copper cylinders and 
Young’s determination of the rigidity of steel (which had resulted in 
Young’s modulus) were cited. 

It was not easy to fix the period in industrial history at which the 
metallurgist began to give the engineer material assistance. If in 
this — d Stonehenge were taken as a starting-point, the architect- 
engineer who designed that crowning example of neolithic art could 
not have received any assistance from the metallurgist. That stately 
structure arose from the plain at a time when bronze tools were known 
but were not in general use, and this period had recently been fixed 
by Mr. Gowland at about 2,000 в.с. In another phase of engineering 
work it was known that Rome, in the days of her occupation of this 
country, trusted to the metallurgists of our island to supply the lead 
which was so extensively used in the Eternal City. 
century wrought-iron column, discovered in India, and the girders 
and beams of the Orissa temples rendered it necessary to exercise 
great caution as to the period at which iron was used in construction. 
Such magnificent efforts as those given were, however, not maintained, 
and no widespread or continuous records of the metallurgists’ con- 
tributions to early constructive work could be presented. On the 
other band the civil engineer had, to quote the charter of the Institu- 
tion, *advanced mechanical science and directed the great sources of 
power in Nature for the use and convenience of man" for ages before 
the metallurgists rendered more than incidental service. As examples 
of great engineering works into the construction of which no metal 
entered, the lecturer referred to and gave illustrations of the primitive 
cantilever bridges of piae trees used to cross mountain torrents in 
ЗА The interesting thirteenth century cantilever bridge, made 
up of 20ft. beams, given in the note-book of Villars de Honnecourt, 
was also shown, as was a bascule bridge of the middle ages. The 
dome of Milan cathedral, as designed by Leonardo di Vinci, the great 
Tuscan painter, engineer and architect, was also referred to as an 
example of a structure in which metal was not used. The employ- 
ment of cast iron from the time of Queen Elizabeth to the present 
day was then dealt with, and the proposed cast-iron bridge of 600ft. 
single span, by Telford and Douglas, was referred to, and it was 
pointed out that in the nineteenth century metallurgista, by creatin 
the age of steel more than atoned for their somewhat tardy an 
intermittent efforts to supply engineers with suitable materials. 

As regarded the use ot cast iron and malleable iron, the influence 
of Watt in developing the steam engine was traced, and it was 
admitted that the necessity for pumping water out of mines was the 
main factor in the evolution of the steam engine, and, in turn, the 
development of British metallurgy of iron and steel dated from 
the time when the steam engine of Watt enabled air to be readily 

umped into the blast furnace employed for the production of cast 
iron. It was then pointed out that more than half of the last century 


he fourth- 


had elapsed before the “age of steel” began, and that towards 
the end of the century great attention was devoted to considera- 
tions connected with the molecular structure and properties of 
steel, and to enforcing the action of carbon, the element which 
gave steel its properties, by the addition of other elements than 
carbon in very small proportions. With regard to the slow growth 
of confidence in the qualities of steel, the opinion ‘of successive 
presidents of the institution, as expressed in their addresses, was 
quoted ; Sir John Hawkshaw, Sir John Fowler, Sir Frederick 
Bramwell, Mr. W. H. Barlow, Lord Armstrong and Sir George Bruce 
being specially alluded to, in 1887, when Sir George Bruce delivered 
his address, the merits of steel had at last received recognition, and, 
as regards the crowning triumph of the age of steel, the Forth Bridge, 
Sir George exultingly exclaimed :—“ At the Menai Bridge the total 
quantity of iron was 11,468 tons ; at the Forth Bridge there will be 
50,000 tons of steel and iron.” No one had done more than Sir Ben- 
jamin Baker to ineist on the importance of phenomena which engi- 
neers used to consider mysterious in connection with the behaviour 
of steel, and his warnings and example were at last being regarded 
and followed. The lecturer pointed out that when metallurgists 
ve engineers mild steel they provided a cinder-free solid solution of 
iron and carbon. All subsequent advance had been due to the 
recognition of this fact and to the gradual study of the properties of 
metallic solid solutions. Sir John Hawkshaw, in his presidential 
address to the Institution, delivered in 1862, had said that if the 
strength of iron could be doubled, the advantages might be equal to 
the discovery of a new metal more valuable than iron had ever been. 
The lecturer contended that this was exactly what metallurgists had 
done with regard to steel. By suitable thermal treatment, and by 
suitable additions of comparatively rare metals, they had doubled 
the strength of steel as it was known in its early days. The nature 
of solid solutions was then explained, and the importance of allo- 
tropic modifications of iron was dwelt upon, this portion of the sub- 
ject being illustrated by some difficult experiments. The question 
was then asked, Could the past molecular history of a mass of steel 
be traced by microscopic examination of the solid metal? Some very 
beautiful experiments by M. Osmond, Mr. Stead and othera, were 
appealed to in evidence of the possibility of this. It was then 
demonstrated that solid metals might even reveal, by their structure, 
the vibrations to which they had been subjected, and Sir Benjamin 
Baker had constantly insisted on the importance of such vibrations. 
In making this clear, Vincent's experimenta on the beautiful wave- 
structure that might be imparted to the surface of mercury by the 
aid of a vibrating tuning fork were then exhibited, and it was 
demonstrated that the е of solid lead which had been subjected 
to similar vibrations, possessed a similar structure to the vibrating 
surface of mercury. ‚ | 

Finally, with regard to the efforts metallurgists were making to 
study the influence of rare metals on iron and other metals, the 
reducing power of aluminium on metallic oxides was shown. Very 
high temperatures of 3,000°C. and over were attained, and brilliant 
light was produced during the reduction of chromium, cobalt, nickel 
and other metals from their oxides. 

In conclusion, the lecturer appealed to the new Alexander IIL 
Bridge at Paris as showing the need for the careful measurement 
of high temperatures in connection with the treatment of large 
masses of steel. In the construction of the bridge 2,200 tons of 
cast steel had been employed, and a peculiar molecular structure 
was imparted to the steel by rapidly cooling it in air from а tempera- 
ture of 1,000°C. to 600°C. ; this gave the metal certain mechanical 
properties which it would not otherwise have possessed. With : 
reference to the aid given by metallurgists to engineers in connection 
with ordnance, reference was made to the address delivered by 
Mr. T. Hawksley, the father of the president, in 1872. He said 
that “In no way ” other than by the study of such questions “ could 
the Institution [of Civil Engineers] serve its country better, or better 
promote, in the interests of e, the advancement of practical 
science, and its application, if events should order, to the purposes 
of protective warfare.” The use of copper, aluminium and other 
metals in electrical engineering was referred to, and the lecture 
ended with an oppen for the more extended study of the physical 
properties of metals. 


Wireless Telephony.— Experiments with wireless telephonic 
apparatus have recently been made on the Potomac River, by 
Mr. N. Stubblefield, says Electricity of New York, and fairly 
satisfactory results were obtained. Messages were sent 
between two stations on land, and also between the shore and 
a steamer lying out in the stream, complete sentences and 
music being distinctly audible by those at the receiving 
stations. The apparatus comprised ordinary transmitters and 
receivers, a buzzer, an induction coil, two rods about 8ft. long, 
and short pieces of wire connecting the poles. The rods were 
planted in the ground at the will of those handling them, and 
sounds were then transmitted. 
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PARLIAMENTARY INTELLIGENCE. 


—— — 


LONDON UNDERGROUND RAILWAYS. 
Lord Windsor's Committee continued its consideration of the “ tube 
railway bills on Friday last. 
Friday, April 25. 
PICCADILLY AND Crrr, Lowpon Оміткр, NogTH-EAST LONDON, AND City 
AND NoRTH-EAsT SUBURBAN RAILWAYS. 


Sir EDWARD CLARKE addressed the Committee on behalf of the 
London United Electric Railways. He said it was to be hoped that these 
pe would result in some satisfactory system of tube railways 

the West of London and the City being sanctioned, and a means 

of traffic provided along a great highway which was at present supplied 

by no railway. The general considerations were, in his opinion, that 

such a scheme should be a through line and rot a circle, and that the 

mn should be financially strong enough to ы out the project. 

evidence which had been set out before their lordsbips proved that 

this latter consideration was a strong one in connection with these 

mated lines, and the tramway company, after fostering the traffic 

in the west should be entrusted with the responsibility of bringing it to 
the City if they were willing to do so. 

Lord WINDSOR: Is it intended to lay before tbis Committee any 
definite scheme of administration for the joint working of these lines ! 

Sir EDWARD CLARKE: I understand that such an agreement is in 
course of preparation, and will be laid before your lordships. 

This concluded the case for the western part of the lines. 

Evidence was then given by a number of gentlemen representing various 

“local authorities, &c., on the line of route through which the City and 
North-East Suburban line is proposed to run. 

Mr. Montague 8. Stuart, M.P. for Whitechapel, Mr. Spencer Charring- 
ton, M.P. for Mile End, Mr. D. J. Morgan, M.P. for Walthamstow, the 
Hon. Claude Hay, M.P. for Hoxton, and Mr. Courtenay Warner, all 
alleged that the service of the Great Eastern Railway along the line of 
route of this proposed tube was inadequate, and spoke of the growing 
population and consequent need of further travelling facilities. 

or the North-East London Railway, Mr. J. C. Hill, à builder, Mr. C. J. 
Gunyon, engineer and surveyor to the Wood Green Town Council, Mr. O. 
"Thomas, a Jandowner at Southgate, Mr. J. T. Davies, chairman of the 
Wood Green Town Council, Mr. George Webb, town clerk of the Metro- 
p Borough of Stoke Newington and a member of the Southgate 

rban District Council, gave similar evidence in respect of the Great 
Northern and Great Eastern Railways. 

Sir DOUGLAS FOX, who is also engineer to the North-East London 
Railway, then gave additional perticulars of the line to those in his evi- 
dence on the Piccadilly and London United lines reported in our last issue. 
He had now decided to put in the additional platform for emergency pur- 
poses in the tunnel as a cover to the conductors on the other side of the 
tunnel It was essential that the sleepers should be of wood, but they were 
not to be creosoted. Thorough mechanical ventilation would be main- 
tained, whilst a fireproof flooring to the track between tbe running rails 
would be laid so that the passengers could also utilise this in case of acci- 
dents. At Ludgate-circus, if they were required to do so, he proposed to 
construct a subway both for the convenience of the general public and 
for the travelling public. After following out the line of route as shown 
in our map last week, he said that theintention for extending their original 
line beyond Palmers Green on to Southgate was because it was thought 
that this latter locality would furnish a class of traffic which would be 
useful during the less busy hours of the day. The generating station was 
on Regent's Canal and bad a capacity of 20,000kw. 

In answer to Lord Robert Cecil, who appeared for Mr. Walker, a land- 
owner on the line, Witness said that it would not be possible to deviate 
the line eo that its open portion would not include a portion of Mr. Walker's 
land. The reason for not terminating at Palmers Green, although a tram- 
way was authorieed to be built to there was given above. 

Mr. H. N. THOMAS, for the Metropolitan Railway: Do you know of 
any precedent of a tube railway running under an existing railway against 
the wishes of the latter 1—1 do not know of any precedent, but the Great 
Northern and City Railway and the City and South London Railway run 
under each other. 

Bat they both run under easements. Except for that case you do not 
know of another ?— No. 

Mr. E. H. PEMBER, K.C., for the District Railway Company: In pre- 
vious tube bille a clause has been inserted, by whichsufficient space for another 
tube to be constructed should be left between the District or Metropolitan 
Railways and the tube then promoted !—I am quite willing to agree to 
this, but I think the tubes should be constructed as near the surface 
as possible on account of keeping down the cost of constructing the 


stations, &c. 
Monday April 28. 

Lord WINDSOR asked for detailed separate estimates of the cost of 
construction, &c., of all the amalgamated lines. 

Sic DOUGLAS FOX promised to prepare these and hand them to the 
Committee. 

The croes-examination of Sir Douglas Fox in respect of the North-East 
London railway was then continued. In respect of properties in Upper 
Thames-street, and the possibility of damage to buildings owing to the 
peculiar nature of the subsoil in this part of the City, the proposed span 
in this neighbourhood bad now been abandoned, as it would have necessi- 
tated a confluent junction with the deep-level line authorised to be con- 
structed under the existing District Railway. Arrangements had been 


made by which, if necessary, an end-on junction with the line in question 
could be effected. At the Monument they proposed to pass under the 
City and South London line. 

Re. examined: He reiterated his previous opinion that the extension of 
the Central London Railway to Liverpool-street was necessary and ought 
to be made. The question of ventilation was a purely mechanical one, and 
could be easily mansged. The system employed on the Central London 
Railway was not satisfactory. 

Lord WINDSOR : I have noticed а very considerable draught of air in 
the Central London tunnels. I suppose some fresh air gets in from 
somewhere. | 

Sir DOUGLAS FOX: A great deal of the draught is, unfortunately, 
impure air. 

Mr. VESEY KNOX, for the North-East London Railway: You think 
the exhaustion on the Central London Railway insufficient ? 

Sir DOUGLAS FOX: I understand that the Central London Railway 
close the shafts every night for a certain time and change the air. 

EARL OF LAUDERDALE: You will satisfy the Beard of Trade on 
the question of ventilation. 

Mr. VESEY KNOX : Certainly. 

Mr. BUCKLAND, land valuer, said the cost of the lands necessary for 
the North-East London Railway would be £141,000. Throughout the 
whole of the route no case arose which could not be settled under the 
Lands Clauses Act. This concluded the сазе for the North-East London 
Railway. For the City and North-East London Suburban Railway, 

Mr. EDWIN FOX, of Messrs. Fox and Bousfield, estimated the cost of 
the necessary landa under the 1901 bill at £140,630 and under this year's 
bill at £665,139. 

Mr. Ald. GEORGE DEW, of the London County Council, supported the 
scheme. 

Mr. 5. G. FRAZER, one of the engineers to the City and North-East 
Suburban line, described the general features of the amended proposal 
as constituted by this year's bill, which had been drafted in order to 
conform to the wishes of the Joint Committee last year. There were 
to be 4 miles 1 furlong of tube, wbich would terminate at the north-east 
end of Victoria Park, and from that point to the end of the line at 
Waltham Abbey it ran upon the surface. On the tube portion there were 
10 stations, and on the open portion 13 stations. Practically speaking, it 
was the intention to have interchange stations with all the railways which 
they crossed throughout tbe line of route. The average depth under the 
Metropolitan Railway was from 50ft. to 60ft. Out in theopen the railway 
followed the contour of the country. The generating station was on waste 
land at Temple Mills, where there was an admirable water supply alongaide 
it. His estimate for the railway was £2,532,998, and for the electrical 
equipment £900,000, a total of 43, 482, 998. 

Cross- examined by Mr. FREEMAN, K. C., for the Central London Rail- 
way, he admitted there was no engineering difficulty in arranging an inter- 
change station between his line and the Central London new proposal at 
Cannon-street ; in fact, he had suggested it some time back. 

Questioned as to the negotiations last year with Mr. Perks, on behalf of 
the District Railway Company, and the rupture which afterwards ensued, 
Witness said his reason for going to Messrs. Morgan was that he saw little 
chance of financial support from the District Company, whereas Messrs. 
Morgan guaranteed a large portion of the capital. He was not willing to 
withdraw his line from running under the District Railway Company’s 
linee. The route proposed had been forced upon them practically by the 
local authorities and the London County Council. As a matter of fact, since 
his amalgamation with the Morgan group, Mr. Perks’ attitude had changed 
considerably. 

Cross-examined as to the engineering possibility of constructing a tunnel 
underneath the Hackney Marshes, over a small portion of which an over- 
head line was proposed, Witness affirmed that such an alteration would 
considerably embarrass the promoters. It was not impossible, however. 

By Mr. H. N. THOMAS, for the Metropolitan Railway: No consent from 
this company had ever been given him for running under their lines. 

Earl ZOUCHE: Have you any powers to carry goods ? 

Mr. S. G. FRAZER: No. It is the opinion of al] experts that it would 
greatly inconvenience the service if such were the case. 

EARL OF LAUDERDALE : I take it you would have to acquire powers 
to do so, and that this you have not done! 

WITNESS : That is so. 

EARL OF LAUDERDALE : Do you agree with Sir Doug!as Fox that 
damage to buildings is only likely to happen during construction ? 

WITNESS : This would happen only during construction. 

-Mr. READER HARRIS, for the East London Railway: We are not 
satisfied with the model clause as to the protection of our signalling appa- 
ratus at the point where you cross our line in the Whitechapel.road, and 
would prefer one similar to that in the Central London Railway Bill for 
the protection of the Metropolitan Railway !—We have not the slightest 
objection to meeting your engineers. It is an electrical question. It must 
also be borne in mind that the Board of Trade will have control over prac- 
tically everything in connection with these railways, snd we are willing to 
conf.rm to any act or deed which they might think necessary in the 
interest of the public. 

Mr. FRANCIS FOX, partner in the firm of Sir Douglas Fox and Partners, 
confirmed the engineering evidence. He did not think there was any 
engineering difficulty in obviating any effect upon the system of signals 
employed on the East London Railway. . 

This closed the case for the City and North-East Suburban Railway with 
the exception that Sir Douglas Fox is to be re-called for cross-examination 
by Mr. Littler, K.C., on behalf of the Metropolitan Railway. 


BROMPTON ANO PiccADILLY Circus RAILWAY. 


Mr. LITTLER, K.C., addressing the Committee on behalf of this bill, 
which seeks an extension of time for the construction of the already 
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authorised line, and also some extensions of the line itself, said that 
this line was passed despite very strenuous opposition from a com- 
peting scheme in 1897—viz, the City and West End line. The main 
reeson why the capital for the line was not found sooner was, for one 
thing, that the Central London Railway was not finished at the time an 
effort was made to secure the capital and then following this the war 
broke out, and people did not feel disposed to invest their money at such a 
time. As time went on, however, the eleotrification of London—if he 
might use the slang expression—came very much to the front, and pros- 
pects brightened considerably. Last year it became quite evident that with 
the increase in the knowledge of electric traction it must be applied to the 
Metropolitan and District Railways. and when this had been taken up by 
Mr. Yerkes the promotion of the Metropolitan District Electric Traction 
Co. followed. "This gentleman also became interested in the Waterloo and 
Baker Street line, which was now nearly completed as far as the original 
lines were concerned. Later on, Mr. Yerkes.had to consider the poei- 
tion of the Great Northern and S'rand Railway, which was authorised 
to run from Wood Green to Finsbury Park, and thence on to 
the Strand via King's Cross. The absorption of these lines by Mr. 
Yerkes led to the registration of the Underground Electric Railway 
Co. of London (see The Electrician, Vol. XLVIII., p. 998), with an already 
subscribed capital- of £5,000,000. This company also took over the 
Charing Croes, Euston and Hainpstead Railway, and these four lines 
were now absolutely safe as far as construction was concerned. These 
lines, in conjunction with the already existing Metropolitan and District 
Railways, which were to be electrified and which would couple up 
with tbem, would afford access from the north and north.east over 
the whole of the south-west of London as far as Hounslow, South 
Harrow, and so on. In their opinion there was no need for new 
lines to be built over this portion of London. To the east, the 
lines joined up with the Whitechapel and Bow Railway, which would be 
opened very shortly, and so afford a means of communication as far out as 
Southend by running over the London, Tilbury and Southend lines. This 
latter compapy were also to electrify their metropolitan lines. The idea 
now was to work the deep.level railway from Earl’s Court to the City, 
which. was authorised as an express lioe to the District Company a few 
ran back, only as far as South Kensington and thence to Piccadilly-circus 

у the Brompton and Piccadilly Circus railway. They slso proposed 
an extension to Charing Cross from Piccadilly-circus joining up with both 
the District lines and also the deep level line, and another from Piccadilly- 
circus joining up with the Great Northern and Strani Railway at Holborn. 
All this communication would be maintained and provided at very much 
less expense than that proposed by some of his competitors, Another line 
which was being put on one side for the present, ran from the Brompton- 
road to Fulham. The total capital and borrowing powers for all his lines 
was £4,133,000, which only left a margin of something like £300,000 to 
cover the whole of the financial expenses and other contingencies, The new 
line promoted by Mr. Clifton Robinson, from Hammersmith to the City, 
would be subject to the fiercest competition from the two existing lines, 
and thus could only, at the best, secure one-third of the available traffic. 
At the present, therefore, it was an absolute waste of money to sanction 
such a line, for it must be borne in mind that the Brompton- Piccadilly 
line would be constructed despite anything. The size of the tubes had 
been a very moot question, and although they were quite prepared to 
increase the size, which was at present 12ft, Mr. Yerkes would show that 
all that had been said against the small tube so far was a sheer fallacy. 
if a larger tube was insisted upon by the Committee, Mr. Yerkes was pre- 
pared to meet the difference in cost of construction out of bis own pocket. 
He contended that the platform wbich the larger tunnel allowed was 
absolutely useless for the purpose for which it wasintended, and that under 
their system the centre collecting rail was the negative one, and therefore 
absolutely barmlees. The positive conductor was outside the running rail 
and protected by boards. He also hoped by his evidence to satisfy the 
Committee as to the other objections which had been to the smaller 
tube. Their system of signalling would prevent any possible chance 
of collision, and no danger from fire need be apprehended, inasmuch 
as fireproof material would be used throughout. The tunnels would also 
be lighted tbroughout. The question of the rise in the carriages 
to make room for the motors consequent on the smaller wheels only 
meant two steps of 7in. each on the leading and rear coaches of the 
train, and possibly on the middle one as well. Nobody along the line of 
route was coming to oppose the size of the tubes. He continued that it 
would be a moral injustice to allow Mr. Robinson to have a hand in the 
combination with Messrs. Morgan, as the London United Tramways would 
unjustly control one route in preference to the others. Much had been 
said as to the capital being American, but he did not think their lordships 
would trouble very much about the nature of the capital. What was 
wanted were effective means of communication, and if we ourselves could 
not find the money someone else must. Messrs. Speyers, who as every 
one knew were British, had insisted upon being allowed to provide the 
majority of the directors for the new company for the next 10 years, and 
this ensured British control. The Margau house had come into the field 
through a feeling of jealousy, Mr. Yerkes being a countryman of Mr. Morgan's. 

Earl ZOUCHE : Do we understand that your Brompton and Piccadilly 
line has actually been commenced ? 

Mr. LITTLER: The contracts have been let and the work has actually 
been commenced. Our time limit and the acquisition of lands under our 
original Act expires in August this year, and for construction early next 
year, and although we could, if necessary, execute the work by then it will 
be hustling us rather severely if your lordships refuse us an extension. 


Tuesday, April 29. 


Mr. В. W. PERKS, М.Р. (chairman of the District Railway Co.) 
explained the eastern and western extensions of that company's lines, 
whicb, when opened shortly, would be worked by steam until the electri- 


fication of the whole of the railways in the District Company's hands. 
This latter was expected to be completed in about 18 months or two years' 
time. From Whitechapel to Bow the line had intercommunication with 
the Forest Gate, Leyton and Tottenham lines via the London, Tilbury and 
Southend Railway, and passengers could also, of course, exchange trains and 
get on to Southend. In the west the lines wete being extended to Harrow 
and Uxbridge, and by means of various exchanges one could travel across 
London to the east. For the extensions just mentioned the whole of the 
capital had been found by the District Company for the western lines, and 
half each by that company and the Tilbury Company for the Whitechapel 
and Bow Railway. Another line to which electricity was to be applied was 
that running from Mill Hill Park to Hounslow, which had now been prac- 
tically acquired from the original company by the District Company. 
From Earl's Court also, there was a line running to Wimbledon 
viá Putney over which the District Company had running powers 
in perpetuity, and by which they got s considerable exchange of 
traffic with the London and South-Western Railway. Altogether, there were 
five lines radiating out from Earl's Court besides trains from the London 
and South-Western Railway and Great Western Railway. The Brompton 
and Piccadilly Railway Co. bad taken over the Earl's Court-South 
Kensington section of the deep-level authorised line ; from here the journey 
eastwards would be continued by the Brompton and Piccadilly Railway as 
far as Charing Cross, and thence by the dee -level line again on to the 
Mansion House. 

Lord WINDSOR : How do you propose to run your trains from the 
authorised Brompton and Piccadilly Railway on to Charing Cross? Will 
it be without chapge ! 

Mr. PERKS said they would construct their junction at Piccadilly- 
circus in such a way that trains would run by the Hampstead, Euston and 
Charing Cross Railway on to Finsbury Park, or by the southern junction 
to Charing Cross and on to the Mansion House, or both. The junctions, as 
constructed, must necessarily be confluent junctions, but they need not be 
used as such. For instance, already at Baker-street such a junction was’ 
in existence, but bad never been used. 

Mr. LITTLER, K.C.: These are exactly the points which we desire to 
leave to the Board of Trade. 

WITNESS, continuing, said the cost of the construction of the deep 
level line between Charing Cross and Mansion House would be £400,000, 
and for that portion between Earl’s Court and South Kensington £350,000. 
The South Kensington junctions would cost £106,000, from South Ken- 
sington to Piccadilly-circus £743,400, Piccadilly-circus to Charing Cross 
£392,400, Piccadilly-cireus to Holborn £409,000, stock, lifte, &c., excluding 
the Fulham line, £460,000. Leaving out the South Kensington to Fulham 
section, he estimated а total expenditure of £2,800,000 ; but, as a matter 
of fact, it would be less, inasmuch as the line from South Kensington to 
Earl's Court was sanctioned, as also were the South Kensington junctions, and 
the South Kensington to Piccadilly-circus section. In this way his company 
would give communication from Hammersmith to the City for something 
like £800,000, whereas the cost of the other competing lines amounted to 
over £3,000,000. By an arrangement with the Great Northern and Strand 
Railway, contracts for this line had been received, and they hoped 
to be in a position to let this tender within 10 days. On the question 
of the time taken for the various journeys, he said the engineers to 
the District Company had given it as their opinion that Sir Douglas Fox was 
wrong in calculating upon a spead of 20 miles an hour. Their view was 
that an electric motor for railway purposes could not be run economically 
under the prevailing conditions at a higher speed than 16 miles an hour, 
and all his calculations were made upon the lower speed. The amal- 
gamated lines from Hammersmith past Albert Hall were 64 miles to the 
Mansion House, and would take 24 mioutes, The Brompton and Piccadilly 
line via Sloane-square was 6} miles long, and would take 25 minutes; at 
the same time it was quite possible that on the high level District line by 
electric traction they could run a quicker journey than by the tubes. By 
these figures it would be seen that his competitors, the Piccadilly and City 
line, in conjunction with the London United Electric Railways, did the 
journey one minute faster than he did in the tube. At Finsbury Park 
arrangements had been made with the Great Northern Railway for the 
building of a very large station under the existing one, for the purposes of 
the exchenge of traffic with the Great Northern and Strand Electric Rail- 
way, running on to Wood Green. This would permit of communication from 
off the Metropolitan Railway on to the Great Northern, feeding Palmer's 
Green and Southgate and the district included in the bill of the North-Esst 
London Railway. The Charing Cross, Euston and Hampstead line would 
have an interchange at Kentish Town with the Midland Railway. The con- 
tract for the Brompton and Piccadilly line had been let and the work was 
being pushed forward with all possible epeed. Dealing with the present 
and prospective train service over the lines upon which their own train» 
would run, he said that at present there were six trains from Hammer- 
smith to the City per hour on the District line, and a similar number run 
by the Metropolitan Railway. From Earl's Court to the City there were 
also 12 trains per hour each way. When electrical working had been 
inetalled over the whole of the lines it was proposed to have six trains 
from Harrow to Hammersmith in the hour, six from Ealing, six from 
Hounslow and six from Richmond, or 24 in the hour altogether. These 
would all run to Hammersmith and from there to the City. There would 
be a 24-minute service to the City. From Wimbledon and Putney there 
would also be a 5-minute service, and all these trains would run through 
Earl's Court. 

Lord WINDSOR: If you had a 24-minute service from Hammersmith 
how can you arrange for any trains coming from the South. 

Mr. PERKS said that his engineers thought they would have no diffi- 
culty in satisfying the Beard of Trade that a 14-minute service could be 
run if necessary. This was a very common schedule of trains in other 
countries, and he saw no reason why it should not be done here. 

Lord WINDSOR: That is my point. 
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“ WITNESS, continuing, said the service on the Circle when electrically 
driven would have double the seating capacity of the present one. As to 
the negotiations with the promoters of the City and North-East Suburban 
line, he bad promised them £15,000 as against their own £10,000 for 

tting the line before Parliament, and his idea in helping these gentlemen 
was that the line carried out the intention which they had in respect of 
the deep-level line viz, to extend it furiher east. His first intimation 
that the promoters had apprcached Messrs. Morgan aud were being assisted 
by them was conveyed to him by Mr. Dawkin's evidence, and, of course, 
under the circumstances, he could not but regard it as unjust opposition. 

Cross.examined by Mr. E. MOON, K.C., for the Piccadilly- City line: 
The Committee might take it that if the Board of Trade or the Committee 
should tay there must be no confluent junctions, then one or other of the 
lines from Charing Cross would be worked on the shuttle system. With 
regard to contracta for the deep-level line, these bad been let for the Earl's 
Court-South Kensington section. 

By Мг. BALFOUR BROWNE, K. C.: No sgreement had been made for 
transferring the section of the deep-level line from Charing Cross to the 
Mansion House to the Brompton-Piccadilly Company, as under this year’s 
bill they proposed to constitute the deep-level line from South Kensington to 
the Mansion House a separate undertaking, which could be constructed if 
the traffic along the route demanded it. | | 

Then you will be competiog with yourselves !— Not necessarily. 

Have you made no other arrangements with regard to the other piece of 
deep-level line from Charing Croes to the City ?— Not beyond the powers 
in our bill this year. 7 
. Can you put befcre the Committee any scheme of fares which are to be 
charged ! — No ; we do not propose to put this before the Committee. The 
electrification of the line will necessitate the complete revision of the fares. 

Continuing under cross-exawination, Witness would not express any 
opinion as to the desirability of having one set of stations in Piccadilly if 
the Committee sanctioned more than one line down this thoroughfare. He 
did not feel disposed to have a clause inserted providing compensation 
during the working of the railway for the benefit of anyone. 

Mr. C. T. YERKES gave the terms of the agreement by which the 
Underground Railways Co. of London was formed. Under this agreement 
24, O00, COO of capital was to be provided by Messrs. Speyer, which, 
added to the £1,000,000 capital of the Metropolitan District Electric 
Traction Co. which was absorbed, made up the CG, O00, COO capital of the new 
concern. The terms for providing thia money were 5 per cent. in shares 
and 1 per cent. in cash. The central power staticn in course of construc- 
tion at Lots road, Chelsea, was іп a moet favourable porition, and from 
there high-tension current would Le transmitted to some 20 sub-stations, 
where it would be transformed down to 500 volts. The proposal was that 
each train should consiet of seven coaches 50ft. long, each seating 48 persons. 
On some of the roads there might be six instead of seven coachee, but, of 
course, the rolling stock on the District existing lines when converted would 
not be the same as on the tubes. Naturally, the cars for the tube lines would 
be a little improvement on the Central London trains for several reasons. 
For instance, they were able to take advantage of any errors which the Cen- 
iral London Company might have made, and, further, they had their own ideas 
of what a car should Le. They would be 44ft. from end to end of the seating 

ortion, and 50ft. over all. At either end of the train there would bea 

motor car, and also one in the middle. These motor cars would have a 
space taken away from the seating portion of about Oft. in order to accom - 
mddate the electrical machinery. Of course, the trailer cars had not this 

taken off. There was also the 14in. rise from the floor in order to 
allow of the motor. At that part of the car where the electrical equipment 
was situated the wheels were 35iu., as against 29in. on other portions. He 
considered there would not be the slightest chance of fire. The coaches 
would be of entirely non-combustible material. An inflammable car ina 
tunnel was to be greatly deprecated. The permanent way, he did not 
think, had anything to do with the inflammable part of the equipment. 

At the same time, every piece of wood used throughout the equipment 
would te rendered non-inflammable, which could be done very easily. 
Even in England there waa a process of treating wood which rendered it 
impervious to fire, and whicb, when put into a fire, did not give off 
emoke. . He also knew of a system cf using compressed asbestos which 
was equally as good as wood for car construction. With regard to the 
size of the tunnel a good deal could be said oa either side. When 
he first considered the tube question he waa satisfied that а llít. бір. 
tunnel was too small for the same reason that Col. Yorke bad given — viz., 
that there ought to be a footway alongside the train. After studying the 

matter very thoroughly, however, he came to the conclusion that there 
were two points to be be considered — i. e., ease and successful operation, 
and safety. As regarde ease and successful operation there was no doubt 
that the 13ft. 6in. tunnel was the be:t, but with regard to safety he had 
no hesitation now in saying that the 11ft. бір. tunnel was the test. At the 
same time, he was open to adopt whatever size tunnel was imposed upon 
him. Ina 13ft. бір. tunnel there was a space of 2ft. бір. between the car 

and the wall of the tunnel, allowing for an 8ft. 8in. car. In such a 
space a derailment of tle car would carry the platform away, while in case 
of a panic the efforts of the passengers to proceed along such a small plat- 
form would lead to very serious consequences. Personally, he thought that, 
in cases of accident, if a person could not get out of a car he was much 
better off than the persou who got on to this emergency platform. The 
best method was to have the platform built between the tracx, so that, in 
case of derailment, it could not be swept away. In an llft. бір. tunnel the 
passengers would have to pass to the end of tbe train and get out on to the 
track through a doorway which only admitted of one passing through at a 
time, and so preventing the passengers from crushing and pushing them- 
selves out in a heap. He proposed to have a 24in. docrway for this purpose. 
Taking everytbing into account, he did not see any great disadvantage in 
having the lump in the floor of the car to accommodate the motor. The one 
advantage, perhaps, in having the platform alongside the car was that it 


lights in the train went out for any reason, the 


made repairs very much more easily accomplished from the point of view 
of the workmen, but in an 11ft. 6in. tunnel they had spaces afforded by the 
croes-overs every 1005 ds. ог 200yde. 
night, and as he propored an all.night service perhaps he would not get 
to much werk done in the same time. 
expected a 15-minute night service, and on the tube lines about 20 


The repairing was always done at 
On the District Railway they 


minutes cr half an hour. Dealing with the conductors, he said it was 


intended to use both a positive and a negative, so as to ensure the very 


best insulation and freedom from contact with water pipes and so forth. 
The positive rail would be at the side of the track, and would be protected 


by two boarde, which would extend to 1 }їп. above the conductor. Between 


tlie running rails the negative conductor would be placed, and, under favour- 
able circumstances, it would be possible to touch it without the slightest 
shock. The permanent way would be lighted throughout, and so, when the 
passengers would not 
get into that state of panic which they would if left in total darkness. Не 
considered the size of the funnel had nothing whatever to do with venti- 
lation. At the same time it had been arranged to instal a system of 
ventilation which would change the air through 1 mile of tunnel every 
45 minutes, and the bigger the tube the bigger the ventilating apparatus. 
Neither did the eize of the tube have anything to do with vibration in 
his opinion. He failed to see how the top of a car coming within Sin. of 
the tunnel roof should cause any more vibration than one coming within 
12in. On the question of speed, he said tbe only decrease in the speed of 
the trains would be caused through not having the middle motor car run- 
ning, as was not always intended. There was to be a 5łin. rail as 
against the Jin. or JJin. of the Central London Raiiway. But 
he did not think so much of the size of the rail as of the manner 
in which it was laid, and he had a system of permanent way which 
had never yet been put into a tube aod which would obviate & 
great deal of vibration. They were making experiments with it on 
the District Railway. Apropos of confluent junctions, he said it seemed to 
be the opinion in London that these were very dangerous, and for this 
reason he did not wish to tay they were not, or to force his opinions on 
anyone. Whatever the Board of Trade decided upon they would conform 
to. But on the Union Elevated Road in Chicago there were nothing but 
confluent junctions. This line was the terminal for four other roads 
running on to one line, and this had been in existence for five yeare, and 
there bad never been an accident. On one of the tracks there were 6l 
trains an hour and on another 47. 

Lord WINDSOR : Of course, these aʻe all in the open. 

Mr. YERKES replied that they were in the open, Lut elevated and out- 
side the station. But aconfluent junction on an elevated road was a much 
more complicated matter than in a tute, for if a derailment took place the 
chances were that the train toppled over into the street. Generally speak- 
ing, he thought it was a question which the Board of Trade might take up. 
He generally found this body very intelligent, and did not mind them 
having the Lenefit of bis experience and opinions. If this were done, it 
was his opinion that in three or four years we should have any number of 
confluent junctions. The Chicego lines to which he referred carried about 
500 millions of passengers a year. 

Earl LAUDERDALE: Do you consider a copfluent junction as safe 
as an end-on junction ? Not exactly, because there could not be any chance 
of accident with an end-on junction. In fact, this latter was really not a 
junction at all, but merely the point where trains ran from one person's 
property on to tbat of another. 

Viscount KNUTSFORD : It is not as if we bad no confluent junctions 
in this country. In Lancashire there are thousands of them. The que:- 
tion is, really, whether there is any more danger in a tube, and I gather 
you do not think so. 

WITNESS answered yes. The proposed average speed was 15 miles an 
hour in the tubes, and this had been decided upon after a special eet of 
experiments by the General Electric Co. at Schenectady, who had made 
trials with a train with exactly the ваше stopping distances as would be 
met with here—viz., 2, 500ft. The wear and tear on the whee's and shoes 
when running at 18 miles an hour prompted tte company to advise him 
rot to adopt euch a speed, and he took their advice. There would, of 
course, be great economy in working all these lines as one united scheme, 
especially in relation to the power house. Their generating station would be 
the largest one for traction purposes in the world, as it would have a capacity 
of some 60,C00 н.р. He objected to running the trains from the tube on 
to open roads in electrical werking, and considered tramways served this 
latter traffic much better. As to the purchase of machinery, he had 
from the very first considered it his duty to put everything he could in 
the hands of English manufacturere, and of the £400,000 already 
let in contracts about 98 per cent. was in English hands, the remaining 
2 per cent. going to America simply because he could not obtain what he 
wanted here. He had aleo sent out tenders for rolling stock, and in this 
connection had ordered a sample car from America to show English manu- 
facturers what he considered was a non-combustible car. In his opinion, if 
London was to be honeycombed by all these tube schemes which were being 
proposed, there would be excessive subsidences in connection with buildings, 
and personally he would not think of going in the same street with a tube 
as someone else, The District Company were not, in his opinion, doing 
the wisest thing in dealing with the deep-level electric line as they were. 
This ought to be constructed as an express line, аз it was originally 
intended. Nothing in the shape of a table of fares had yet been drawn 
up, but he was in favour of a unifcrm fare of 2d. over all the tube rail- 
ways. 

Cross-examined by Mr. Balfour Bi owne, for the Piccadilly-City Railway, 
he adinitted that for all outeide districts the Lubes would be useless, as at 
the termination of them passengers would have to chauge ou to the 
existing Metropolitan and District lines. In the same way, à passenger 
coming from Acton would have to come by tke same route as at present 
to the City unless he changed at Earl's Court into the tube, He was 
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unaware that the Liverpool Overhead Railway Co. ran at an average speed 
of 194 miles an hour, but at the same time it must be remembered that 
the District Railway had very numerous stops. 

Have you ever seen the Liverpool Overhead Railway ?—No, 
reports and am satisfied that this speed is not attained. 

Do you know that they have 14 stations on 6 miles of route ?—No. 

This makes the stops much more frequent than on the District — About 
one every half-mile or less. 

Continuing under cross-examination, witness had a long argument 
with counsel as to confluent junctions which was not finished when the 
Committee rose. He considered it would be very bad railroading for two 
trains going in the same direction to meet at a confluent junction. A 
properly arranged schedule would not allow of this. Of course, if such a 
thing happened, one train must go forward, and by the block system of 
signalling the one remaining would, of necessity, keep all the trains on that 


line back. 
Wednesday, April 30, 

Mr. Yerkes’ cross-examivation was continued. 

Mr. BALFOUR BROWNE: You said you were quite willing to adopt 
а 13ft. бір. tube if necessary ?—As far as I am concerned, I should be very 
willing to do it; but there might be some legal points that I do not 
know of. 

I was going to suggest that you cannot do so under this bill 1—1 do not 
know that we cannot. 

The disuse of creosoted wood, &c., mentioned in your evidence yesterday 
can be done by any tube railway ?—Yee, of course. 

In order to get past the motors in the middle motor car, passengers would 
have to step up and down two steps. Would it not be better if this could 
be avoided !—It does not seem to me to be any great inconvenience. 

Suppoeing the District Railway did not exist at all, and you were laying 
out a route from the West- end to the City, would you not take the route 
along the Park, through Piccadilly and along the Strand ?—I am not sure 
that we would, and not having considered it, am not sure that we would not. 

Is it not obvious that where the Metropolitan and District lines run 
alongside the river they have only one side to feed them, whereas along the 
Strand they would have two sides to draw from *—I do not consider there 
is a very considerable population between the river and the Strand. 

If you had an interchange station at Piccadilly-circus could not your 
passengers be carried to tbe City by the Piccadily-City Railway 1—1 
suppose £0, but that would entail the abandonment of a portion of our lines. 

If you work the Great Northern and Strand Railway as a through line 
via Piccadilly to the south-west, the little piece from the Strand to Holborn 
eim have to be worked as a shuttle line 7—1 think that would be а good 
thing. 

The capital of the District Company for the 14 miles which it actually 
owns is £8,500,009, is it not ?1—I do not know off-hand. 

How much will the electrical equipment cost —14 millions !—No, it will 
be something less than a million. 


But I have 


Besides the owned lines, there are leased and worked jointly another 


12 miles, for which the capital is £2,500,000. What is the capital 
expenditure of your four tubes—154 to 16 millions ?—I can only tell you 
the cost of the Finsbury Park to Earl's Court line and also the junctions 
in the bill. 

But do you not know that it has been estimated at the figure I have 
mentioned !—That is very likely, but I would not like to swear to it. 

Therefore, the whole capital of the District and the tubes when electri- 
cally equipped will be something like 28 millions, and upon that you will 
have to pay interest ?—You know; I don't. 

I daresay you will help me inthis. 4 per cent. interest on that amount 
would require £1,120,000 a year ?—I have not made any calculations. 

And if your working expenses are 50 per cent., it would necessitate a 
gross receipt of £2,240,000. Do you know how many passengers you will 
have to carry at 2d.—your proposed fare—in order to give you this amount ? 
—I do not pretend to know what the business of the District Company is. 
I do not think you can expect me to sit here and justify all these matters. 
It may be that you are right. You will pardon me in saying it, for I have 
not had much experience with counsel, but it seems to me that counsel, 
when they are cross-examining a witness, try to make him say something 
which he does not mean to. . 

Mr. BALFOUR BROWNE: You must not lecture too much, Mr. 
Yerkes. Continuing his cross-examination: You said you did not think 
the through amalgamated line could carry 250 millions of passengers. Do 
you know that you will have to carry 270 millions in order to pay your 
interest and working expenses, charging your fare of 2d ?—I do not know it. 

Mr. LEWIS COWARD, K.C., for the London County Council: You 
know the London County Council objects to your line, because in their 
judgment it does not give the one through line from Hammersmith to 
Piccadilly and the City which the Joint Committee approved last year ?—Yee. 

You submit, of course, that your proposal does give a through line *—Yes. 

Are you aware that when the Great Northern and Strand Railway was 
promoted it was supposed to give a line from Finsbury Park to the 
Strand ?—No ; it is not a fact. I think you will find a clause in the bill 
which provides that it should connect with the Brompton and Piccadilly 
Railway, and then run as one line. 

The London County Council supported the original bill on the under- 
standing which I have mentioned, and the objects of that bill are now 
being utilised for another purpose, because all you are now proposing is. а 
shuttle service as between Holborn and the Strand.— That is a very good 
thing. 

How many shuttle services have yot got ?—I have not counted them, but 
will take your statement that there are three. 

You know your South Kensington to Parson’s Green runs almost cheek 
by jowl with the King'a-road extension line now before Parliament ?—Yes. 

, He-examined by Mr. LITTLER, Witness said the whole object of com- 
bining all these railways was that it would benefit the District Railway. 


He did not think a better scheme could very well be proposed for the 
travelling public to all parts north of the Thames at so little expense. He 
had looked into the matter very carefully, and the reason he had taken 
such interest in the lines was that when the electrification of the District 
Company’s service was completed they would get back considerably more 
traffic, through the assistance of these tubes, than they had lost owing to 
the competition of the Central London Railway. He believed that a shallow 
line such as the Metropolitan and District Company's lines would compete 
very successfully when worked electrically with deep-level tube lines, The 
power-house, also, upon which 13 millions of money was being spent, would 
be available for both the tubes and the other lines. With regard to a through 
line to the City, this would, of course, be provided by the existing lines of 
the District Company when the electrical equipment was complete. There 
would also be the deep level line and the Brompton-Piccadilly line. He did 
not think the changing which would be necessary was a very serious matter. 
One minute was the average time taken to change from one train to another. 

Mr. C. A. BRERETON, the engineer with Sir James Szlumper to the 
Brompton-Piccadilly Railway, spoke only of the proposed extension to the 
south from South Kensington to Parson's Green—a total length of a little 
over 3 miles, upon which it is proposed to have eight stations. At Earl's 
Court the trains ran into the station on the level, and, if the Committee 
allowed it, they would do &0 by means of a so-called confluent junction. 
But these were very much of a bogey with regard to tube railways. The real 
confluent junction was where two trains met on the level and had to pass 
over on to the lines of each other. In tube junctions the tunnels were 
constructed one above the other ; and, therefore, there was no interference 
with the traffic on the other line. Further, when these junctions were 
made in stations they rau to different platforms. His estimate for the 
construction, &c., for thie section of the railway was £826,875. 

Cross- examined by Mr. FREEMAN, on behalf of several hospitals along 
the route: This line was an addition this session, and was not an essential 
part of the whole scheme, but as a local line it had some value, the District 
Railway not being near enough to serve the district thoroughly. He 
should not say there would be sufficient traffic for this line as well as for 
the King’s-road extension. There was no possibility of damage to the 
hospitals. The Whitechapeland Bow Railway passed the London Hospital 
without causing any damage. 

But it is a fact that compensation has been paid in respect of Bow 
Church ?—So I have heard, 

Mr. VESEY KNOX, for the Piccadilly-City Railway: Your idea of 
confluent junctions would involve four tunnels, one above the other. How 
do you reconcile this with the statement of Mr. Yerkes that a number of 
tubes near each other will cause serious subsidences ! —'There is a difference 
in the fact that tubes utilised for such junctions would all be in friendly 
hands. If there are proper arrangements between the respective engineers 
there would be no difficulty. 

Re-examined: He did notthink tbere would be any difficulty in getting 
over all the objections which had been made. 

Sir HUGH OWEN, a resident at Crouch End, supported the proposed 
connection with the Great Northern and Strand Railway at Holborn. 

Sir JAMES SZLUMPER dealt only with engineering matters. His 
estimate for the connection with the Great Northern and Strand Railway 
at Holborn to Piccadilly-cireus was works £72,042, and lands £30,130—a 
total of £102,172. For railway No. 2, from Earl’s Court to South Ken- 
sington, his total estimate was £409,027, and for No. 3, connecting Picca- 
dilly-circus with the deep-level line at Charing Cross, £240,845 for works 
and £49,600 for lands, The estimate for railway No. 4, from South 
Kensington to Paraon's Green, had been given by Mr. Brereton. The 
present application ia respect of the already authorised Brompton and 
Piccadilly Circus Railway was for an extension of time for the purchase of 
land until August, 1904, and for construction until August, 1906. The 
existing lines and the authorised Brompton-Piccadilly Railway, in his 
opinion, amply served the western districts of London, and the duplication 
of stations caused by these other proposed lines was not necessary. 

Cross-examined as to what a passenger would do when he got to Picca- 
dilly-circus in the event of the extension lines being refused, Witness said 
he did not know. Probably anyone coming from the west into the City 
would prefer to come by the District Railway. 

By Mr. E. MOON, for the London United Electric Railways: Last year he 
had stated that the north-east London route was а more important one 
than that to the City ; but now that he could supply both with the same 
construction he advised this to be done. The line from Piccadilly-circus to 
Charing Cross was on a gradient of 1 in 42 and 1 in 44, and at the bottom 
of this there was a 34 chain curve. He considered that motor cara could 
easily get round this without any danger or appreciable diminution iu 
speed. He had been obliged, however, to manipulate these gradients and 
curves on account of the geographical necessity at that portion of the line. 

What do you propo:e to do at Charing Cross with your trains from 
Piccadilly-circus ?!(—We propose to have a run through on to the deep-level 
line, and not to have confluent junctions. 

This would mean, then, that & passenger coming from Earl's Court to 
the City would have to change at Charing Cross: — Ves. 

You would also have to abandon some portion of your already authorised 
deep-levelline if you are not going to have a confluent junction !—I do 
not see why. | 

It is suggested to me that such would have to be the case ?—I cannot 
help what has been suggested to you. It is intended to have an inter- 
change station for passengers by the high-level line, and to have an end-on 
junction for the trains from the Brompton-Piccadilly line. I am sure you 
do not understand it. 

Mr. MOON : That I am not surprised at, but I am surprised that my 
engineers who advise me do not understand it. Do you not thiuk that the 
smaller sized tunnel which you propose will not allow you to comply with 
the Board of Trade requirements ’—I think that we can, and I am of 
Mr. Yerkes' opinion in this matter, ; 
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Do you know what the weight of the rail will be ?— 901b. 

Is not the deep-level line which is suthorised a disadvantage to the 
existiog District Railway, from an engineering point of view when con- 
structed !i—— We are told not, and I have no doubt that it is во. 

Tbe Committee adjourned until to-day. 


THE METROPOLITAN DISTRICT RAILWAY BILL. 


The Select Committee of the House of Cc mmons, presided over by Мг. Н. 
Hobhouse, sat again on Friday last week for the adjustment of clauses, 
the preamble having been declared proven on the previous Wednesday, 
as reported in our last issue. 

Tbhe-CHAIRMAN, referring to his decision on the preamble, said the 
Committee had laid it down that the street works, cable laying and so 
forth, should be carried out under the supervision of the Board of Trade. 
He had forgotten when dealing with the convenience of the road authoritiea 
to use the word “reasonable.” Their intention had been not to bind the 
Board of Trade to do everything the authorities required, but to do every- 
thing that was “ reasonable." 

Mr. TALBOT, for the Borough of Chelsea, proposed the adoption in 
the bill of the words “The Board of Trade before giving such approval 
aball have regard to the safety and convenience of the public, and shall 
hear and consider any representation made to them by the local authority.” 
Those words he thought would carry out the intention of the Committee. 

The CHAIRMAN accepted this wording of the clauee, with the omission 
of the words “hear and.” 

Mr. CLODE, for the promoters, brought up the following clause to 
carry out the decision of the Committee as to the stability of the proposed 
new generating station :—“ The company's generating station shall be con- 
structed as far as practicable of iron, steel, brick, stone, glass and concrete, 
or such other materials of such description as to secure stability in the 
said generating station, and minimise riek of danger from fire, and the 
provisions of the London Building Ac‘s, 1894 and 1898, shall not apply to 
the generating station." 

Mr. FREEMAN (for the London County Council) objected to the con- 
cluding words of the new clause. He suggested that there should be a 
reference to the Board of Trade in this matter as in connection with the 
breaking up of streeta. 

The CHAIRMAN said that they were not prepared to bring in the 
Board of Trade. He would leave in the words “and the provisions of the 
London Building Acts 1894 and 1898 shall not apply to the generating 
station." 

Mr. METCALF (Parliamentary agent) said he represented two electric 
lighting companies whose mains ran along the roads through which the 
promoters' cables would run, and he wished to propose the insertion of an 
additional clause for the protection of those companies. The clause incor- 
porated sec. 40 of the District Company's Act of 1897, dealing with the 
protection of water, gas, electric Jighting, and suchlike companies—the 
model clause. It appeared in all the tube railway bills before Lord 
Windeor's Committee with the exception of the Brompton and Piccadilly, 
in which case, however, the promoters had given an undertaking, and with 
the exception of another bill, the promoters of which bad not yet given a 
definite answer. The clause was in a common form. The clause he 

was as follows : — 

“Tt shall not be lawful for the company to lay down any line or rail, or 
to do any act or work for working the railway by electricity whereby any 
electric apparatus of any electric lighting company (hereinafter called the 
protected company) is or may be injuriously affected, and before any such 
line or rail is laid down, or any such act or work is done within 10f+. of 
апу part of any electric apparatus of the protected company (other 
than repairs or the laying of lines crossing the electric apparatus 
of the protected company at right angles at the point of shortest 
distance, and so continuing for a distance of 6ft. on each side of such 
point) the company or their agents not less than 14 days before com- 
mencing such work shall give written notice to the protected company 
specifyiog the course of the line or rail and the nature of the work, 
including the gauge of any wire or wires intended to be used for electrical 
energy, and the company and their sgents shall conform with such reason- 
able requirements (either general or specia!) as may from time to time be 
made by the protected company for the purpose of preventing any electric 
apparatus of the protected company from being injuriously affected by the 
said act or work." 

Mr. CLODE denied that a precedent had been shown for the insertion 
of the clause by compulsion. It might have been accepted by the pro- 
moters of certain tube bil's in order to satisfy opposition, but it Mad not 
been put upon any promotera by a committee. 

The CHAIRMAN : The Committee will add a few words to the proviso 
to clause 5 directing the Board of Trade to consider avy representation 
made on behalf of the electric railways so as to put this matter entirely in 
their hands. 

The bill was ordered to be reported for third readiog. 


LONDON COUNTY COUNCIL (SUBWAYS AND 
TRAMWAYS) BILL. 


This bill came before tbe Select Committee presided over by Mr. H. 
Hobhouse, on Friday last weck, for adjustment of clauses. 

Mr. R. BERKELEY, for the Corporation of Westminster, asked for a 
special protective clause so far as the route of the subway from the Strand 
to the Victoria Embankment and a convenieace at the end of Wellington- 
street were concerned. He said that more than three parts of the pro- 
posed subway were in Westminster. The part the Borough of Westminster 
were most concerned about is that from tLe Victoria Embankment to the 
proposed new street which comes out in the Strand. The clauses he pro- 
posed would provide that if the proposed electric tramway or the subway 


interfered with the sewers and drains of the petitioners, the promoters 
should be required to submit plans to them, that the engineer to the 
petitioners should be present when the contemplated work was carried 
out, that the traffic in Wellington-street should not be interfered with 
during the progress of the works, and that it should be for the Berough 
of West minster to say what condition the place should be left in. Clauses 
were aleo proposed dealing with the construction of the subways and the 
weight they should required to bear, compensation, arbitration, &c. 

Mr. WILKINSON, for the London County Council, objected to the 
proposed clauses. 

The CHAIRMAN said he understood that these clauses were given to 
the London County Council itself by incoming railway companies. 

Mr. BERKELEY :aid that the London County Council in this case 
must be regarded »s an incoming railway company. 

The CHAIRMAN : That is true, but they are also a local authority. 

After further discussion, the Committee rejected all the proposed new 
clauses save that bearing upon the underground convenience at the end 
of Wellington-street. 

The Bill was ordered to be reported for third reading. 


CAVEHILL AND WHITEWELL TRAMWAYS. 


This bill, to empower the Cavehill and Whitewell Tramways Co. to work 
their existing tramways by electrical power and to raise additional capital, 
came before the Select Committee of the House of Commons, presided 
over by Sir Samuel Hoare, on Tuesday last week. : 

Mr. E. MOON, K. C., in opening the case for the promoters, said the 
total length of the line was 3} miles and it ran from a junction in Belfast to 
Chichester Park at Whitewell, where were the Glen Gormley Gardens, a 
very favourite place of resort for the people of Belfast. When it was 
originally opened in 1882 the tramway was entirely in the county of 
Antrim, but since that time the boundary of the city of Belfast had been 
extended, and now about half the route was within the city. In the 
second place, when the tramway was constructed it was authorised to 
use mechanical power, and, in fact, the first motive power used was 
steam, which was chauged in 1892 to horse traction, The tramway was 
not suitable for such traction, for the gradient was something like 1 in 30 
the whole way, and the journey of 3} miles occupied half-an-hour. The 
whole opposition of the Belfast Corporation was directed to the point that 
they desired the power to purchase the undertaking. The Tramways Act 
of Ireland gave no such power to the local authority, and where the 
tramway was constructed it was not purchasable. It seemed unfair that 
the Corporation should oppose them, especially as they bad no power to 
work tramways outside their own district, and half the line of the pro- 
moters was outside their limits. There was another point between the 
promoters and the Corporation. When the tramway was constructed the 
lines were laid along the side of the road, in deference to the wish of the 
Antrim County Council, but against the opinion of the company’s engi- 
neers. The Belfast Council now desired to have the line in the centre of 
the road, and to that the promoters consented. The Antrim County 
Council had now withdrawn their opposition. 

Mr. ANDREW NANCE, a director of the Cavehill and Whitswell Co., 
and general manager of the Belfast Tramwaya Co., then gave evidence in 
support of Mr. Moon's opening statement. He added that the traffic all 
the year round just about covered the expenses, an1 the profit was derived 
in the summer from the excursion traffic to the Bellevue Gardens, at the 
end of theline, These gardens were laid out a4 part of the policy of the com- 
pany, and were very popular. There wasa universa] feeling in the district in 
favour of electric traction. They were already authorised to work the line by 
mechanical means, but they had no power to erect posts on the road to ca 
their wires, and had, therefore, to apply for the present bill. They bad 
made an arrangement with the British Electric Traction Co., who would 
entirely reconstruct, the line and equip it for electric traction. With refer. 
ence to the power to purchase claimed by the Corporation of Belfast, 
witness said there was in the Irish Tramways Act no provision with regard 
to purchase, as in the English Act of 1870. All the tramwaye were 
unpurchasaole. The only exceptions were the Belfast tramways and the 
Dublin tramways, in which cases the section of the English 1870 Act was 
inserted as the price of the concessions to the companies. "The effect of 
that at Belfast was that the tramways could not be electrified until the 
Council exercised their power of purchase in 1907. 

Mr. FITZGERALD, К.С. (appearing for the Belfast Corporation), 
suggested that if there was to be a sale of the undertaking the Belfast 
Corporation were the people to buy ; but witness said the company could 
Btill remain a fully constituted company. The company was constituted 
by an order of the Irish Privy Council in 1881, and there had been 
several amending orders ; but when they applied to the Privy Council 
for the powers they were seeking in the bill the Council would not listen 
to them until they got the consent of the road authority, and the ('orpcra- 
tion would not give their consent without the purchase clause. 

In re-examination, Witness said when the Belfast Corporation took over 
the powers of the Belfast Tramways Co. they would secure the right to 
purchase the Cavehil tramway by agreement. The Corporation had, 
however, never attempted to purchase any of the tramways. The question 
of purchase at Belfast had become insistent, because the p:ople wanted 
the lines electrified and the company could not do it. 

Mr. FITZGERALD said he was instructed that negotiations were going 
on between the Belfast Corporation and the Tramways Company for the 
immediate sale of the undertaking to the Corporation. He was quite 
willing to promise to bring in a bill next year to purchase the Cavehill 
tramways compulsorily. 

Witnesses living near the line of route were then called to give evidence 
as to the necessity of improving the tramway accommodation and the 
advisability of having electrice power, 
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Mr. STEPHEN SELLON, engineer of the British Electric Traction 
Co., said there was no physical difficulty iu the question of electric 
traction, and the promoters would fall in with any reatonable requirements 
of the local authority. With regard to the danger of electrolytic action, 
they had inserted in the bill the clause approved by the Joint Committee 
in 1893. 

Cross-examined by Mr. HARRISON, K.C., for the Belfast Corporation : 
His company owned about 60 tramways, and in nearly all they had the 
overhead trolley system. 

Mr. HARRISON: I take it, that supposing the Belfast Corporation 
adopt a different system of electric traction, a car could not run through ? 
—I beg your pardon, it could. 

It does not matter what sort of system of electricity you apply, an 
electric motor will run over it equally well? — Certainly. I may say the 
problem is no new one. It is common in Berlin, where they have inter- 
changeable systems of overhead and conduit, and we have a case in this 
country. We have tramways outside Bournemouth—on both sides of 
Bournemouth. The Corporation havé conduit tramways which they are 
building inside Bournemouth, and we are going to work interchangeably 
with the two systems. Continuing, witness said they had scheduled land 
for the generating station, but they might purchase the current from the 
Belfast Corporation. In answer to Mr. Macassey (for the Water 
Commiesioners), witness said the rails would be from 9110, to 95lb. and 
would rest on а concrete Led of 6in. He was quite willing to give the 
same protective clause against electrolysis which was given to the gas and 
water companies in this country. 

This concluded the case for the promoters, and Mr. Harrison called 
witnesses for the Belfast Corporation. 

Sir DANIEL DIXON, the Lord Mayor of Belfast, said in 1907 the 
tramways of the city would be purchased by the Corp ration, and they 
considered they should acquire the Cavehill tramway. 

Mr. J. W. McCORMICK and Dr. P. R. O'CONNELL (alderman of 
Delfast) al«o gave evidence. 

Mr. HARRISON then addressed the Committee on behalf of the Cor- 
poration, snd 

Mr. MACASSEY, on behalf of the Water Commissioners, said he would 
not oppose the preamble, but would ask the Committee to give them 
protective clauses. 

On Wednesday, The CHAIRMAN announced that the Committee found 
the preamble proved. 

Mr. HARRISON announced that the Belfast Corporation would reserve 
the right to oppose in the next House, and would not enter into the 
consideration of clauses. 

The bill was ordered to be reported to the House for third reading. 


ELECTRICAL MACHINERY ON WARSHIPS. 


In the Houss of Commons on Monday, Mr. GIBSON BOWLES asked 
the Secretary to the Admiralty whether any regulations bad been pro- 
mulgated by the Admiralty with the effect of transferring the control of 
electrical hydraulic machinery above deck from the engineer officers to 
torpedo ard gunnery lieutenan'8; whether this regulation had been with- 
drawn after a few weeks for further consideration. 

Mr. ARNOLD-FORSTER said that when the decision of the Board to 
make the change was finally adopted, no orders were issued to the fleet, 
since the regulations necessary to carry the new plan into effect was being 
considered by a Committee specially appointed for that purpose. The 
Committee had now made their report, and when it had been duly con- 
ы the necessary regulations would be dra sn up and orders issued to 
the fleet. 

(Parliamentary Intelligence continued on page 66.) 


ELECTRICITY WORKS ACCOUNTS. 


Dover Electricity Supply Co. (Ltd.) 

There was a considerable increase in this company’s business 
in 1901. The output was 27:5 per cent. more than that of 
1900. It is, thcrefcre, rather disappointing to find that, 
although the total costs were slightly lower, the total gene- 
rating costs show an increase and the works costs still stand 
at a rather high value, considering that a traction supply forms 
so large a proportion of the total load. 

For a port the coal item seems excessive, and it is to this 
а alone that the relatively high total generating costs are 

ue. 

Having taken exception to the fuel item, the remaining 
costs, especially the total management and property charges, 
deserve commendation, as they exhibit creditable figures. Asa 
result of the slight diminution in the aggregate costs, coupled 
with the higher output, the working profit shows a rise 
from 4:19 to 5:4 per cent. on the mean capital. By with- 
holding any contributions in respect of capital depreciation 
or reserve, it was possible to distribute an ordinary dividend 
of 5 percent. It is recorded that the prospects for the current 
year are brighter—a favourable coal contract having been 
concluded. At the beginning of the present year a revised 
price came into operation, under which the charge per unit is 
od. with prompt payment. 


As the result of negotiations between the company and the 
Dover, Corporation, it was decided to transfer the undertaking 
to the latter for £142,228. This price will allow of a distribu- 
tion of £8. 10s. to each holder of a £5 share, after payment 
of all liabilities. 


Folkestone Blectricity Supply Co. (Ltd.). 

We are glad to find that the Folkestone undertaking has to 
some extent regained the good results which were exhibited 
in 1899, and this in spite of evidently higher coal prices. 
Apparently, the price of Welsh coal, which we believe is used 
there, was last year as high as 26s. 6d. per ton—a condition . 
fatal to a favourable costs sheet. It is, therefore, highly 
creditable to the management that the works and total costs 
work out at the moderate and average figures which appear in 
our table. 

During the year the business expanded well. The lamp 
connections increased by 34:5 per cent., and the year's output 
exceeded that of 1900 by nearly 22 per cent. 

£400 was placed aside out of the profits to a reserve fund, 
£2,216 was paid as interest, and an ordinary dividend of 
4} per cent. was distributed, leaving a balance of £291 carried 
forward. 

To meet the large expenditure on plant, &o., made during 
the year a further issue of £25,000 of debenture stock was 
made in September. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)... .- Sept. 27, 1901 ogee Municipal)... Nov. 28, 1900 
Ayr Манара), ра) e «e e Oct. 11, 1901 | Ten ed & Kbhigunesbe'(Oo.) Apr. 11, 1902 
Barnsley (Municipal) . . . Jan. 17, 1902| Kingston-upou-Hull (Mun.) July 18, 1900 
Bath (Municipal) .. z. .... April 20, 1900 | Kingston-on-Thames (Mun.) July 20, 1900 
8, 1900 | Lancaster (Municipal)... .. Feb. 


Bediord (Municipal) Aug. 15, 1901 
Belfast (Municipal) Oct. 18, 1901 Leeds (Munici .. е ч» ае < ОСО. 11, 1901 

з (Оода ).— -.Верё. 15, 1890 Leicester (Municipal) .. . Jan. 26, 1900 
Blackburn (Municipal) ...Feb. 7, 1002 Leith (Municipal) as.. ay 17, 1901 


M 

Blackpool (Municipal ...Oct. 4, 1901 Leyton (Municipal)... . Nov. 1, 1901 
Bournemouth | (Company) April 18, 1002 Liverpool (Municipal).....April 4, 1902 
Bolton (Muni ) ........ Nov. 29, 1911} London (Company)... April 

Bradford pal) - July 12, 190! | Londonderry (Municipal) . Feb. 
Brighton =- May 10, 1001 Manchester (Municipal). . . Sept. 13, 1901 
Bristol (Municipal). Aug. 80, 1901 | Morley (Municipal) ........June 14, 1901 
Bromley (Kent) (Co.) ......June 15, 1900| Newcastle and District (Co.) Oct. 800 


) Dec. 

rt (Mon.)(Municipal) Jan. 
ton ( Oct. 
. 9, 1901 | Norwich Company): ен 


у)... April 12, 1901 Notting m = ~ Mar. 
Canterbury (Municipal) ....Oct. 26, Waser eed Dec. 
e Oct. 25, 1901 Oldham (Municipal) .. .. Nov. 29, 1901 


Cardiff (Munici 
: Bon трапу) ..— April 12, 1901 


Chari 
pal) - Mar. 14, 1902| Portamouth (Municipal)... .. Oct. 
3 Aug. 16, 1901 Prescot (Company) ........ . 8, 
прапу)... April 25, 1902 Preston (Company) = =. Deo. 14, 1900 
Clerkenwell] (Company) - April 19, 1901, Reading (Company) . = -. Рес. 21, 1900 
Coventry (Municipal) ......Feb. 23, 1900 Richmond (Company) 
pal) o... Nov. 22, 1901 Salford (Municipal) ..... Jan. 94, 1902 
Crystal Palace District (Co.) Sept. 13, 1901 | Scarboro Com 
Der noel) . 26, 1900 |86. Helens (Municipal Jan. 10, 1902 
Dews y un pal).....Feb. 16, 1901|St.James' & Pall Mall (Co.).. Mar. 21, 1 2 
(Company) April 26, 1901 St. Pancras (Municipal) ....July 5, 1901 
Dundee (Municipal). Dec. 6, 1901|Sheffield (Municipal) .....Feb. 
Eastbourne (Municipal) - Маг. 11, 1902 Shoreditch (Municipal) .. Jan. 31, 1902 
Edinburgh (Municipal) .. Deo. 6, 1901 Smithfleld Markets, Lond. (Co.) Mar. 8, 1901 
Exeter (Municipal) ........Aug. 5, 1898 South London (Company) .. May 31, 1901 
Folkestone (Company) ....April 26, 1901 South Shields (Municipal). Sept. 20, 1901 
Glasgow (Municipal) .. Sept. 27, 1901| Southampton (Municipal) - Feb. 8, 1901 
Gloucester (Municipal) ....Aug. £0, 1901 Southport (Municipal)... . Jan. 17, 1902 
Great Varmonth (Myn.) . . рес. 13, 1901 Stafford (Munici i 
Greenock (Municipal) ...... Aug. 30, 1901 Sunderland (Municipal) . Oct. 18, 1901 
Guildford (Com ) —-..Oct. 19,1900 Taunton (Municipal) une 16, 
Halifax (Municipal)... Dec. 27, 1901 LS eet МА un.) ..Nov. 1,1901 
Hammersmith (Municipal) Nov. 15, 1901 | Wakefield (Munic ) we. , 1899 
Hampstead (Municipal) —..Nov. 22, 1901 | Walsall (Munici „+ June 14, 1901 
Hanley (Municipal) .......Aug. 9, 1901 Wandsworth (Compan: ~ April 19, 1901 
Harrogate (Municipal) ....Jan. 25, 1901 Westminster (Company) . April 4, 1902 
Harrow rg, poe we co >e œ рес. 21, 1900 Whitehaven (Municipal) ..Feb. 8, 1901 
Hast'es & St. ards (Mun. July 2, 1901 Winchester (Company) . . . May 17. 1901 
Hereford (Municipal) ...... Jan. 17, 1902 Windsor and Eton (CO.) ....July 19, 1901 
Hove (Company) — =o = < ~. May 10, 1901 Wokin (Company) AT 22, 1899 
d (M ) Aug. 17, 1900 Wolverham ton(Municipal) Jan. 24, 1902 
Hull (Municipal) ..........Bept. 20, 1901 | Woolwich (Company) = «= . 190] 
Isle of Wight Company)... Dec. 20, 1901 Worcester (Municipal) - April 18, 1902 


REMARKS. 


DOVER.—a Debit balance of £3,471 in sispenze account. b £1,519 on street 
lamps, £7,9°8 on traction machin-ry and £1,672 on accumulators. c Over expended. 
d &uperintendence, salaries and wages. e Carbons £96. F Directora and h-ad office 
sn aries, g Auditing £48. A Maxi num demand system or e. se uniform cnarge of ed. 
1 24d. to consumers of energy also for light, 224. per unit for traction power. j Ex- 
cluding attendance and renzwa!s on public lamps. k Debit balance in suspense 
account £2,308. 2 Transformers £3,641, street lamps £1,835, accumulat rs El, 672, 
traction plant £7,928, n Carbons £98. 


FOLKESTONE.—a Over-expended. b Proportion of salaries of engin erz, superin- 
tendents and officers 2346. c Proportion of salaries of superinten ent and officers 
£30. d Includes insuran:e. e Directors £375, salaries of managing engineers, 
secretary, clerks, &c., £416. F Maximum demand system, I-hour scale. g Includes 
balance of debenture premiums, £99 at end of 1900 and #409 at end of 19.1. A Pro- 
portion of salaries of engineers and officers £313. i Directors £375, trustees £9?, 
salaries of managing engineers, secretary, clerks, &c., £194. j After deducting 
attendance and renewa's on public lamps. 


But of D Worked Eccc s 
ео Commencement о Suppl 
of Supply 


y тү КЕ КЖЕ КЖЕ ЖЕШ 


„„ ү „скы 


YEAR ENDED 


OUANTITIES— 
Units generated... „акка кже э же ша PM PAM PAM PAM кеш Oe PAM PAM Pt HT Fe 
[T] SOLD (TOTAL) „„ „ %4ͤc4(ͤͤlů е ee эшч кюч шя не ке 0 = Fe 
„ sold to consumers . . ms o me eae e m 
„ sold for public lighting, &... .—.—.—.—.—· eos 
„ sold for traction 
used on WOrk sss . . 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY ...... 
Actual maximum supply demanded . s =e + m 


April, 1895. 


744,352 
613,093 
261,154 

82,252 
269,707 

12,112 
327 | 


traction 
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Dover Electricity Supply Co. (Ltd ). 
[cont.-curr.from tramway supply. 
High-prers. alt.-curr. sub-stations with 500v. 
L. W. Woodman. 


DEC. 31, 1900. 


| DEC. 31, 1901. 


940,153 
781,809 
403,870 

80,638 
297,301 

13,870 
331 


[traction 
294kw. lighting, 187kw.J301kw. lighting. 525kw. 


P ———P——— HR — — 


59 


————————— — — 


FOLKESTONE. 


238 
322:6 kilowatts 


29,777 


Folkestone Electricity Supply Co. (Ltd.). 
November, 1898. 

| 3-wire continuous-current, 
T. Hesketh. 

DEC. 31, 1900. DEC. 31,1901. 
515,566 664,497 
381,776 464,392 
291,800 580,015 

89,976 84,557 
nil nil 
133,790 


197 
434°3 kilowatts 


Load factor ............ «анине нннеее light., 16°5% trac.118:47/ light, 104% trac. 13:57 12°27, 
Number of public lamp . . MI 4) arcs 40 ares 66 arc £6 arc, 132 1155 p- glow 
Number of consumers ..... R Á€ 211 854 298 
Connections to mains in 8-c.p. lamps at end of pe 17,837 20,168 21,190 32. 1 
CAPACITY OF PLANT IN KILOWATTS АТ END OF YEAR| 628 900. 513 1000 
Per kilowatt Per el ens | Per kilowatt ll | Per kilowatt Р 
CAPITAL— oe capacity. Z0 capacity. — рабу. Total. the 8 : 
AUTHORISED (TOTAL). „nm ce n= -– sos sen non mon mon sus us a >= £100,000 | £148 £100,000 | £111 £100,000 9 £100,000 | £100 
Share ........ . ETE . ТОЮ 111 75,000 83˙3 50,000 50,000 5 
Loan (including Debenture charges) .... 29.000 371 25,000 278 50,000 97 E 50,C00 E 
RECEIVED (Tor) . . . . .... 76,695 114 100,000 111 75,000 146 97,340 97 
— PPC 16:6 75,000 85°5 50,000 | 97:5 50,000 50 
Loan (including Debenture charges) .............—›.. 25, C00 37˙1 25, 000 27:8 25,000 48:8 47,340 47:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... | 29909 345 nil — 25,000 48˙8 2.660 2˙66 
Share (unissued) ) . . . . . MM 23,285 345 nil — nil ЕА nil ==, 
Share (uncalled) .......—..— ннн 20 0 003 nil — nil nil bS 
Loan (including Debentures) -. ͥ( nil — nil — 25,000 48:8 2,660 2°66 
REPAID (TOTAL) ...... — 098 000 cas ces bas pas э эе ces cores: = = = = с ox = т; 
— es ccm] 6 caer eee | т" „ФИ Py 
(TOTAL)... s. me o eee ne em rmm nee ee tee tee tees 85,559 127 89,858 99:9 75,150 146 93,884 939 
... 16,972 251 17,270 192 14295 | 27:9 16,304 163 
. 44,062 65:3 45,926' 510 26,156 51:0 39,836 89:8 
. 25,825 35˙3 25.959 28 9 32,214 62˙8 34,337 54:5 
D rere 700 1:04 703 07781 2,481 4:84 5,407 54L 
BALANCE OF CAPITAL AON. 8388413110122. -131 4- 10.142 +113 - 150^ -0:292 _+8,456__ +4846 
Per unit of ———Шїш Г ш... Jerunitof unit of Per unit of Per unit of 
Total. total nite Total. коха nol Total. tota rcx its Total total ant 
REVENUE— — AES o one . 28: !... RE. ЫЕ 
. . ene 3 — 3980d. £13. 122 4031d. | £7, 27881 49534. | 29.720 5 025d. 
Revenue from supply . mme 5,489 2:149d. 7,569 25244. 5,829 56644. 7,607 5'9504. 
„ b 159 0 062d. 107 0:033d. 120 0:075а. 187 0'097а. 
и public lighting SaL PERS ae een E 1.185 0:4644. s d o: ra 1,550 0:974d. 1,556 0:8044. 
1 A 8 3 5,090 1°2104. d. — — 
e 28 0094 815 02594. 382 | 09414. 370 001914. 
EXPENDITURE OUT JT OF REVENUE— 
—— —.—.—.——.—— sarees £6,775 2:652d. | £8,393 2 578d. £4,888 30734. | £5,645 29164. 
TOTAL WORKS ‘COSTS zi СЕО ЦЕРЕРА 5,697 2°230d. 7,127 2:189d. 271514. 4,268 2°206d. 
of electricity 8 di 5,157 0204. : ‚598 2:024d. | 2948 1:85.44. 8,759 1:943 
Fuel (including cartage, K.)) .. . IR РФР р 5,102 1 215d. 4 025 1°2364. 1 795 it 126d. 2,422 1:252d 
Oil, waste, water, stores. . (. 185 0:0724. 210 0 065d. 140 0:0884. 205 0:1054. 
Wages atstation ........ JienodoiSSipispu cia ood a Um нлр: 1,0624 0'416d. 1,2754 0°392d. 721° 0°453d. 684^ 0:557d 
and maintenance at station C 620 0 243d. 820 0°252d. 293 01844. 447 0:231d 
Distribution of electricity... ...—.— . m om m $ I TS 316 0:124d. 328 01014. 212 0: 133d. 225 Od. 
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OUR FAULTY ELECTRICAL LEGISLATION. 


It has been repeatedly urged in our columns that the 
whole of the legislation of this country relating to electric 
lighting and traction is in need of thorough revision. In 
1882 the electrical “infant” was found to have become a 
precocious child with plenty to say for itself, and was then 
deemed to have grown too big to remain any longer without a 
legislative garment. A neat little suit was made for it, and 
in 1888 it was found necessary to enlarge this to allow further 
opportunity to develop. Since then no radical alteration has 
been made. An occasional seam has been let out here in the 
form of a relaxed Board of Trade Regulation, and a patch has 
been applied there in the form of Private Bill Legislation, and 
in some cases, such as the Power Bills, a little more 
room has been allowed for expansion, but still the principle 
is retained that the grandmotherly municipalities shall have 
the first voice in the choice of the attire. Electric traction 
has been little better off. It was not provided for at all, and 
had to wear the clothing cast off by the horse tramways, which 
was fashioned in 1870. A new suit has been made for it in 
the shape of the Light Railways Act, but it is only allowed to 
don it on special occasions. The electrical industry is, in fact. 
suffering, and has been suffering for some time past, from 
the domination of narrow-minded local government. It is 
now the regular custom, if a company wishes to under- 
take any electrical enterprise in a town, for the local 
authority to ** oppose " in order to make the best terms for the 
purchase of its consent. If it is a new tramway line that is 
to be built, the company is made to execute extensive road 
improvements, and is often expected to lay down new roads 
altogether on part of its line of route; if lighting or power, 
special terms have frequently to be offered to the municipality 
if it wishes to be a consumer, and careful precautions are 
taken so that the new company cannot possibly interfere with 
the local authority's vested interests and undersell the august 
municipal trader. 

All this must be put an end to, and we are glad to see that 
a protest will at last be made from the proper quarter. The 
report (published on another page) of the Committee on Elec- 
trical Legislation has been adopted by the Council of the 
Institution of Electrical Engineers, and, as is seen, it pledges 
the Council to make representations to the Prime MINISTER on 
the subject. A deputation from the body representative of 
what should be one of the most important, if not the most 
important industry of this country, should have the desired 
effect. Parliament has not been blind to the invasion of 
foreign machinery of all classes into the country, which 
formerly held by a long way the firat place in all the engi- 
neering industries. In this case, however, a remedy is pointed 
out, and, even if only a partial remedy, it should be given a 
fair trial, The main suggestion made is that local veto 
should be abolished as regards electric supply and traction 


schemes, and the deputation should have no difficulty in con- 


vincing Lord Sauissury as to the advisability of removing 
this burden on the electrical industry. 
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There is another recommendation, one perhaps that will 
meet with less opposition, but one whose raison d'étre is not 
во apparent. It is to the effect that the staff of the Govern- 
ment departments should be strengthened to enable these 
departments to keep in touch with all developments in 
engineering matters both in this country and abroad." Even 
without this recommendation, it is reasonable to expect that 
the technical staff of the Board of Trade will shortly be 
augmented in view of the additional duties which will be 
imposed upon it as a result of the deliberations of the Parlia- 
mentary Committees on London underground railways, but 
this recommendation must assuredly have some reference to 
past events or past grievances. It is to be regretted that 
these, shall we say, accusations of inefficiency have not been 
made more specific. 

. Finally, we may mention one matter which, to our surprise, 
has not been alluded to in the Committee's report. Nothing 
is said about the purchase clause in the Tramways Act of 
1870. Itis not always possible to obtain powers for tramways 
under the Light Railways Act, although the Light Railway 
Commissioners have construed the definition of а light railway 
in a laudably wide sense. Surely this clause has done as much 
to check the growth of electric traction as any other legislative 
bar to its progress. If the Tramways Act is to be remodelled, 
this clause should be the first to be readjasted. Perhaps, 
however, the ‘ inadequate” staff of the Government depart- 
ment concerned has already received instructions that electric 
tramways are henceforth light railways. 


REVIEWS 


(Copies of the undermentioned work can be had from The Electrician office post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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The New Volumes of The Encyclopedia Britannica, 1902. 
(. Edinburgh and London: Adam and Charles Black and The Times). 


First NOTICE. 

„It has been proposed of late to employ electromagnetic 
machines for lighting streets and workshops, and the experi- 
ment has been tried with some success." We quote the above 
from the article on electricity in the Ninth Edition of the 
“ Encyclopædia Britannica,” and this quotation alone will suffice 
to show the necessity there has been for a new edition, or, 
at all events, a supplement to the old спе, The first volume 
of the ninth edition bears the date 1875, and the last 
volume 1889—and since this no revised edition has been. 
published—until to-day when the first of the eleven volumes, 


wbich are intended to form a supplement bringing the whole] mulators ; | 
N ‘(including Lighting and Traction); Electro-chemistry ; Electromagaet; 


work up to date, issues from the publishers’ hands. 

The grave mistake, made in the last edition, of extending the 
publication of the book over a long period of years will not be 
repeated in this instance, for we are promised that the complete 
supplement will be ready by the end of the present year. 
excellent illustration of the bad policy of protracting the 
period of publication of a work of reference such as this 
is afforded by following out in the former edition the 
articles on a progressive subject such as electricity. The 
article on electricity in the ninth edition was written in 
1878, and the state of the electrical industry at that 
date may be gathered by the sentence which we have 
quoted at the opening of this notice. Lighting, Electric,” 
came in a later volume published in 1882, and although 
filling only 44 pages ( Esthetics,” by the way, occupied 
12 pages), consisted of an excellent summary of the engineer- 
ing questions involved, from the pen of the late Dr. John 
Hopkinson. In it, dynamos are classified into alternating 
current and continuous current machines; it is explained 
that the latter may be made self-exciting by using the whole 
current from the armature of the machine itself for exciting 
the magnets, and that the machines, arranged so that the 
electromagnet is a shunt to the exciting circuit, are 
sometimes called shunt dynamos.” The carbon filament 
lam рсотез in for description as well as he arc. Later 


(1886), under Railway," there is a description of the Port- 
rash line, successful experiments in electric train lighting 
are mentioned, station lighting by electricity is referred to, 
and electric methods of signalling are dealt with—all these 
matters having developed since the original article on eleo- 
tricity was written. Finally, in the article on Traction, 
Electrio (1888), although but two pages were devoted to 
it, enough was written to show that it was a coming 
industry. In the last-mentioned article, which was writ- 
ten by Prof. Ewing, accumulator traction is considered ; 
but those who look back in the earlier volumes to find 
what an accumulator is will be disappointed. However, 
each contribution, not only on electrical matters but on all 
subjects, was from the pen of a leading man, and the excel- 
lence of the production as a whole was undisputed, the ninth 
edition of the Encyclopedia being still regarded as an 
authoritative work of reference on literature, history and arts 
even if its scientific and industrial side were antiquated. In 
fact, the result of the reprint made a few years ago was that 
during the last four years no less than 40,000 copies were 
purchased in the United Kingdom—although this phenomenal 
sale of such a costly work is undoubtedly largely attributable 
to enormous advertisement and the easy" payment system. 
This is emphasised by the fact that the total sales of the ninth 
edition were only somewhat over 50,000, but, it may be added, 
400,000 have been disposed of in the United States. 
Returning to the present supplement. It is edited by a 
triumvirate, constituted by Sir Donald Mackenzie Wallace 
(foreign editor of The Times), Mr. Arthur T. Hadley (president 
of Yale University), and Mr. Hugh Chisholm, who assumed 
the direction of the editorial work during the time Sir Donald. 
Mackenzie Wallace was away with the Prince of Wales on his 
Colonial tour. After these come Departmental Editors, 
the majority of these having been most happily chosen. Thus, 
Dr. Fleming, whose success as a writer and teacher on elec- 
trical subjects and whose recent identification with wireless 
telegraphy research renders him particularly qualified for the 
task, is editor for electricity, and Dr. Larmor, the eminent 
author of Ether and Matter and one of our leading pro- 
gressive mathematicians, has taken charge of the mathe- 
matical department. There appears to be no general 
engineering editor, however, although American support has 
been obtained for the mining and railways sections, Prof. 
Н. M. Howe, of Columbia University, being editor of the 
former and Major Н. G. Prout (editor of the New York Rail- 
way Gazette) of the latter section. The article on Electricity ”. 
will ‘be divided: under six general headings :— | 
Electric Conduction, Electrolytic Conduction, Electric Current, Electric 
Unita, Electric Discharge through Gases, and Electric Waves, | 
In addition, there will be articles on electrical subjects 


‘under the following headings :— 


Accumulators; Atmospheric Electricity ; Dynamo; Electricity Supply 


Electro-metallurgy ; Magnetism ; Magnetism, Terrestrial; Magneto- Optics ; 
Measuring Instruments, Electric; Power Transmission, Electric ; Tele- 
graph; Telephone ; "l'hermo-Electricity ; Transformers ; and Welding, 


‘Electric. 
An |. 


The first volume, published to-day, has articles in alpha- 
betical order, from Aachen to Australia, and there- 
fore includes articles under the first two headings 
enumerated above, by Prof. Hibbert and Dr. Chree respec- 
tively; and also (inter alia) articles on Acetylene (Prof. 
Vivian Lewes), Acoustics (Prof. Poynting), Acid and Alkali 
Manufacture (Prof. Lunge), Aeronautics (M. Chanute), 
A:ther (Dr. Larmor), Algebra (Mr. G. B. Mathews), Alge- 
braic Forms (Major Р. A. McMahon), Alloys (Sir W. C. 
Roberts-Austen), Aluminium (Mr. Ristori), Argon (Lord 
Rayleigh), and Astronomy (Prof. Simon Newcomb). Without 
going into detail in the present notice, we may add that the 
articles, on the whole, appear to be well and clearly written, 
and to be of a character in keeping with the aims of the 
* Encyclopedia Britannica.“ There are evidences, however, 
that some of them have left the authora’ hands atleast a year 
ago, and that although they may clearly define the state of 
scientific thought and industrial progress up to the end of 
last century, they have not been corrected down to the year of 
publication. Perhaps this is unavoidable in a book of this 
class, but it is none the less regrettable. 
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" ELECTROLYTIC CONDUCTION WITHOUT 
ELECTRODES.” 
BY CARL HERING. 


Although much is known concerning the theory of electro-chemical 
action, there are still many points about which there is not yet indis- 
putable, positive knowledge. About Faraday’s law, which is one of 
the chief foundation stones of all electro-chemical actions, there is 
fortunately no doubt, provided this law is correctly stated, which is 
not always the case, but about some other fandamental laws which 
are also important, onpa less so than Faraday’s, our knowledge is 
not yet of a positive kind. Certain questions, for instance, arise from 
the fact that two electrodes have always been required in every 
electro-chemical action, and all we know concerning certain numerical 
values, like the Е М.Е, for instance, is the algebraic sum of those at 
the two electrodes, as distinguished from the actual values at each. 
Electrolysis with only one electrode has never yet been possible, and 
will probably always remain impossible, for if electrolytic conduc- 
tion Is characteristically different from conduction in solids, then in 
every circuit in which a current flows from one electrode to one 
electrolyte, there must of necessity always be a second point at which 
the electrolytic conduction changes back into metallic conduction. 
Or, in other words, such a thing as a gradual change in imperceptibly 
small steps from one to the other must always remain impossible. 

Other questions in the theories of electro-chemistry arise from the 
fact that it has always been found necessary to use electrodes in 
order to pass a continuous current through an electrolyte, and it 
is therefore claimed by some that electrodes must, of necessity, 
form a part of every electric circuit containing an electrolyte, or, in 
other words, that electrolytic conduction without electrodes is im- 
possible, a conclusion with which the writer does not agree. Some 
even go so far as to define electrolytic conduction by the action at 
the electrodes, and according to such a definition there would be no 
electrolytic conduction (as distinguished from metallic conduction) 
if no electrodes were used. It is, therefore, of no small interest, and 
sometimes it may be of great importance, to know whether electro- 
lytic conduction without electrodes is possible or not, and to be able 
to make experiments under such conditions. 

It has been suggested to form a circuit entirely of electrolytes 
separated by porous cups, and choose these electrolytes so that the 
chemical combination of several of them produces an EM.F. 
eufficient to send a current through the whole circuit, Whether 
such a combination is theoretically possible is still questioned; as 
far as the writer knows, no one has yet succeeded in making just 
such a circuit, although probably many have tried. It is claimed 
by some that the direct and counter E M. F.s would always add 
up exactly to zero, just as they do in a closed thermo-electric 
circuit the whole of which is at the same temperature, and in 
which a current would. mean ‘perpetual motion. Such an analogy, 
however, does not seem to be correct, as there is energy set fiet by 
many combinations of chemicals. 

The nearest approach to such an electrodeless circuit seems to 
be the so-called ** liquid element,” in which “ reversible " elec- 
trodes were used at the two ends of a series of electrolytes—that 
is, electrodes at both of which the chemical cbange is identical 
but in a different direction, so that whatever energy is consumed 
at one is set free again in exactly the same amount, at the other. 
Copper electrodes in copper sulphate, zinc in zinc sulphate, mer- 
cury with calomel in chlorides, &c., are reversible electrodes. 
Such current producing cells have been described by Nernstt and 
by Worm Mueller] Evidently the electrodes were used merely to 
be able to connect the cell to a galvanometer in order to measure 
the E.M.F. and current, and if the two ends, which always contained 
the same electrolyte, had been brought together by using a circular 
trough with porous partitions, and the electrodes removed, a current 
would have circulated. For, if the actions at the two electrodes are 
exactly the same but 1 in direction, the cell ought to give 
current just as well as if they were removed. Nernst's device, how- 
ever, was really a concentration cell, the energy of which was not 
obtained from true chemical combinations, but from the heat of solu- 
tion or dilution of substances in water. 

An unquestionable solution of the problem of conduction without 
electrodes which has been suggested frequently$, and has been tried, 
consists in placing a circular trough around the core of a trans- 
former and in indacing an alternating current in it by making it 
the closed secondary circuit of the transformer. This will undoubtedly 
operate; and, in fact, was tried with success by Behin- Eschenburg 
for шере ото resistance. To show that a current actually 
flows under these conditions, and to measure it without using elec- 
trodes, it has been suggested] to make this trough pass around the 


* Paper read before the American Inatitute of Electrical Engineers. 

t Zeitschrift für Physikalische Chemie, Vol., IV., p. 129, 1899. 

t Planck; Wiedemann's Annalen, Vol. XL., p. 561, 1890. 

8 Zeitschrift für Elektrochemie, March 2, 1899. Electrical World and 
Engineer, A pril 8, 1899, p. 448. The Electrician, London, June 2, 1899, p. 202. 

|| By Kahlenberg, I believe. 


cores of two separate transformers, s9 that it is the secondary of one 
and the primary of the other ; by measuring the induced current in 
the metallic secondary of the second, the current which has passed 
through the electrolyte could be calculated. Another method would 
be to fill a rubber hose with the electrolyte and wind it around the 
transformer cores, or pass it around an alternating current galvano- 
meter just as though it were a wire. Another method of showing the 
presence of the current and measuring it without electrodes, is to 
measure the primary when the electrolytic secondary is closed and 
then when it is opened by emptying the tank or inserting a solid 
insulating diaph Or by replaciog the tank with a wire of the 
same resistance and measuring the current in it, after adjusting it so 
as to make the primary current the same. These méthods are sug- 

tell because it has been claimed by some that without electrodes 
it would be impossible to find out whether the current really flowed 
or not. 

Unfortunately, however, the current produced in the electrolyte 
by a transformer is of necessity an alternating one, and there are, 
therefore, no chemical changes in the circuit ; for this reason it seems 
that it cannot be used to settle the question of whether chemical 
changes, either by substitution or by true decomposition, can be pro- 
duced by electrodeless conduction. Those who believe it cannot are, 
therefore, strengthened in their belief. 

It has been thought by some to be an impossibility to devise any 
apparatus in which a direct current could be produced continuously 
in an electrolyte without electrodes. As far as the writer can find 
out, no such apparatus has ever been used, and as it would be of 
interest, it is safe to assume that if it had been used, descriptions 
would have been published. Korda describes an alleged unipolar 
induction apparatus,* but it is easily seen by applying the well- 
known laws of induction, that he has made a mistake, like many 
other designers of unipolar machines, as the current will not flow 
as he thinks) Von Heuser described an apparatus in which there is 
unipolar induction. He makes the electrolyte flow in a very rapid. 
stream pen ty a magnetic field. He suggests that it might be used 
in commercial electrolysis in which the electrodes, which must be 
used in the ordinary method, are soon destroyed by such products 
as erred and chlorine. His mistake, however, seems to lie in the 
fa:t that he believed that the gases will be liberated where a 
sufficient fall of potential exists, even though there are no electrodes 
there. It is hardly likely, therefore, that this method of induction, 
although correct, could be used for commercial electrolysis. ' 

This brings up the question of the location and nature of the 
chemical reactions in such a circuit, supposing a current to exist. It 
would undoubtedly be at the junctions of the different electrolytes ; 
but suppose a gas was evolved by the combination of the two ions 
which meet there, would gas bubbles rise out of the liquid there ? 
This would be an interesting experiment if it could be devised. The 
writer has obtained a gas on the surface of a porous partition separating 
two electrolytes ; it was thought at the time to be vapour due to heat, 
but this would have been condensed immediately in the cold liquid. 
Unfortunately the record of this experiment was lost. Another 
interesting question is whether there would be a similar “ skin effect 
in electrolytes with high frequency currents as there is in solids. 

A simple, but slow, method of generating an intermittent direct 
current would be to take the same transformer device above described, 
but to use an intermittent direct current in the primary, and open- 
circuit the electrolytic secondary by inserting an insulating diaphragm 
every time the primary current is broken. 

In view of the fact that it has often been claimed to be impossible 
to induce a continuous current in an electrolyte without electrodes, 
aud in view of the fact that some interesting theoretical questions 
concerning the electrolytic conduction might be settled by means of 
such an apparatus, a description of the following, which was devised 
by the writer some time ago, may be of interest. 

The apparatus is in principle a mere unipolar machine, in which 
the current is induced in a column of the electrolyte instead of in 
copper bara or discs, as usual. The circuit of this current is then 
closed through one or more electrolytes, without any electrodes. 

Referring to the adjoining Fig. 1, which shows a vertical section, 
and Fig. 2, a side view of a moditication, M is an ironclad electro- 
magnet with its coil at CC, and the annular gap at SN and NS ; the 
paths of the lines of force are shown dotted. It also contains a 
circular tank, AA, which is connected by means of tubes with the 
middle tank В; these are filled with the electrolyte. The whole 
magnet, with its tank, is revolved. A stationary U-tube, T, also 
filled with the electrolyte, is inserted as shown, so that one limb 
passes through and is cut by the magnetic field. A continuous 
current will then flow through the liquid circuit ; the direction will 
be as shown if the conditions are those indicated. As the tank 
revolves with the magnetic field there will be no induction in the 
return circuit and the action will be that of a true unipolar machine, 
so-called. Unfortunately, in all such machines there must always 
be two sliding contacts, which, in the present casa, are where the 
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U-tube enters the tanke. With liquids these may give rise to some 
inconvenience, but if the bottoms of the tube are surrounded by 
porous cupe there ought to be no serious trouble due to the pressure 
produced by the rapidly moving liquid. 

The illustration is only a diagrammatic one, unessential details 
being omitted for the sake of clearness. In its actual construction 
the proportions would naturally be quite differenf. The top of the 
stationary tube, T, being visible, can be filled with various electro- 
lytes either separated by porous partitions or contained in mineral 

latine, and the action of the current can be obeerved therein. If, 

owever, an open trough is desired, the arrangement shown in Fig. 2 
might be used; in this the ends of the trough are connected with 
the liquid circuit in the machine by means of the U-tubes. The 
writer has not constructed tlie apparatue, but merely offers the 
description of it here to show that it is possible to devise an 
apparatus in which there would be a continuous induced current in 
a circuit consisting entirely of electrolytes. A simple calculation 
shows that if the annular field is made about 40cm. (16in.) in 
diameter, then with a field of 17,000 lines per equare centimetre there 
would be induced about 1:8 volt for every 10cm. height of the 
annular field at a speed of 500 revs. per min. As the voltage required 
to circulate a current in a complete circuit of electrolytes 1s probabl 
only very small, it would be quite possible to generate it with suc 
an apparatus. It would even be possible to generate sufficient 
voltage for most decompositions if it were possible to bring about 
decompcsition without electrodes. 

The question arises how to detect a current in such an apparatus. 
One way would be to separate the circuit into parta by porous par- 
titions, and place in one of these compartments sulphate of copper, 
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and in the two adjacent ones sulphuric acid. "Then the blue copper 
sulphate ought to move into one or the other of these compartments, 
depending on the direction of the current. Another method is to 
mix the different electrolytes with mineral gelatine and then place 
them side by side in a glass trough ; the current ought then to 
produce visible changes at their surfaces of contact. 

Such an apparatus would show whether or not such conduction 
in electrodeless circuits were possible. With a series of electrolytes 
separated by diaphragms there would then necessarily be changes of 
composition due to the exchanges of the different ions; there would 
te what the chemists call mere substitution, such as when precipi- 
tates are formed by the mere exchange of atoms, in the mixture of 
different compounds. Whether or not there can be true decomposi- 
tion, such as reduction and oxidation (or perduction) which takes 
place at all electrodes, is quite a different matter, and should, there- 
fore, Lot be confused with the other. It is quite an interesting ques- 
tion whether such decomposition would be possible in an electrolytic 
circuit without electrodes, as it would have an important bearing 
on the modern theories of electrolysis. It is not apparent how 
such deccmposition could be possible in the light of present theories 
and therefore there is no prospect of such a method ever being used 
commercially for decomposition without electrodes, as was suggested 
by Heusser, and perhaps others also. For bringing about chemical 
substitution, as distinguished from true decomposition, such a method 
might be made useful, but in that case it would probably be simpler 
to use reversible electrodes, rather than such a somewhat cumber- 
some machine as the one described above. In the writers opinion 
the above- described рш need be used only to settle the first 
question; that is, whether electrolytic conduction is possible without 
electrodes. Or, in other words, is what takes place in the electrolyte 
independent or dependent on what takes place at the electrodes. All 
further questions could then be investigated more readily with the 
aid of like reversible electrodes, as Nernst and others used, 


THE INSTITUTION AND ITS PROPOSED MODEL 
CONTRACTS. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on April 24th, 
upon the form of model general conditions for use in con- 
nection with contracta for plant, mains and apparatus for 
eleotricity works, drafted by & committee of the Institution. 
An abstract of the conditions was published in our last 


issue :— Thursday, April 24. 

Mr. ROBERT HAMMOND said he had much pleasure, on behalf of the 
Council of the Institution, in laying before the members a draft set of 
model general conditions for use in connection with electricity supply 
works, For some 15 years prior to 1893, his status in the industry was 
that of seller or contractor, and since 1895 he had been engaged in advising 
buyers. The experience which he gained as a contractor caused him at an 
early date in his career as a consulting engineer, to endeavour to form a 
set of general conditions, to be attached to contracta for electrical plant, 
which should be fair between both buyers and sellers, and he had been 
rewarded by observing that the set of general conditions published by him 
many yeara ago, in one of the electrical papere, had, with various slight 
modifications, been adopted by the members of the profession. He had 
noticed, however, that the tendency of the consulting electrical engineer 
was originality, with the result that when manufacturers of plant were 
call upon to tender, it became necessary for them to peruse with great 
care the set of general conditions attached to the specifications, and in 
some cases to go to the expense of appealing to their solicitors in 
order to safeguard their legal responsibility. But this would not 
be the case if standard general conditions were adopted. Turning to 
& kiodred industry, it was interesting to note that, as far back as 
1868, it was thought desirable to have a generally accepted set of 
conditions for building operations, and in 1870 the Royal Institute 
of British Architects, after consultation with the London Builders’ 
Society, issued the first heads of conditions, and in 1882 the Royal Institute 
of British Arcbitects iesued an amplified form somewhat similar to the 
one at pre:ent in use. He (the speaker) had submitted to the Council 
the ides that a set of general conditions sbould be considered by the Institu- 
tion and adopted by it as the standard general conditions which they 
recommended to be attached to contracts. The Council of the Institution 
of Electrical Eogineera was good enough to approve of his suggestion, and 
referred the mat:er to a committee consisting of the President, Prof. J. 
Perry, Prof. Ayrton, Col. Crompton, Mr. Hirst, Mr. A. J. Lawson, Sir Henry 
Mance, Mr. W. M. Morley, Sir William Preece, Mr. Rider, Mr. M. Robinson, 
Mr. Alexander Siemens, Prof. Thompson, aad himself. The committee also 
had the assistance of certain members who were elected to the committee 
after it was formed; — Mr. H. R. J. Burstall; Mr. Ruthven-Murray, repre- 
senting the Incorporated Municipal Electrical Association , Mr. Т. Callender, 
Mr. W. E. Gray, Mr. A. H. Howard and Mr. G. Sutton representing the 
Cable Makers’ Association; Mr. В. Antill, repcesenting Electrical Engin- 
eering Plant Manufacturers Association; and Mr. Siemens also represented 
Eogineering Employers’ Federation. The first step taken was to circulate 
extensively amongst the leadiog contractora and consulting engineers copies 
of a set of general conditionssubmitted by himself. The result was the receipt 
of ample criticism, and from time to time the committee had met and care- 
fully considered the suggestions made from all quarters upon the conditions, 
and also upon the amended conditions, which resulted from the preliminary 
ones. The conditions as finally settled had been submitted by the honorary 
solicitor to counsel, and now they were in a form to be submitted to the full 
body of the members of the Institution. The Council did not expect that the 
Institution would be able to issue a fiat that no contract should be entered 
into in the United Kingdom except under these general conditions, nor did 
they expect that in every case the general conditions would be used en Moc. 
But they did urge that the path of both consulting engineers and tenderers 
would be made clearer by the adoption of some definite general conditions 
asa standard. These conditions would be on sale, and instead of it beiag 
necessary to print them in every specification, they might be incorporated 
by reference. In drawiog up these model general conditions the Council 
had endeavoured to balance carefully the interests of the contractor and 
purchaser, and they trusted that the general conditions now laid before the 
Institution would be acceptable to both parties. . 

Major-Gen. C. E. WEBBER thought the Institution was very much 
indebted to Mr. Hammond for having originated the suggestion. At the 
same time, he would like to point out to him tbat the idea of a standard set 
of general conditions for building contracts dated back far earlier than 
the date he had given. When he first joined the service the first thing 
placed in his hands was a printed volume, published by the public depart- 
ments, of general conditions, which laid down as well as anything he had 
ever seen since a'l] that was necessary to define the legal aspect in the 
carrying out of contracts, In criticising the present set of conditions he asked 
how the two sets of drawings under rules 2 and 6 were to be made to coincide 
or work together so that there should be no conflict or confusion. [Clause 
2: The drawings issued with the specification are enumerated under the 
different sections to which they refer. They will be issued only to tenderers 
under these sections," Clause 6: The tenderer is required to fill in the 
details of his tender in the spacea provided for the purpose at the end of 
each section of the specification. Such statement will be accepted in lieu 
of a detailed specification, but the tenderer is at liberty to add any further 
information that he may deem desirable, and in the event of his doing so 
shall print or ty pe the same and annex it to the specification returned by him."] 
In considering such a document as this, it was essential that there should 
be the most complete absence of any possibility of confusion. There was 
also one thing which struck him as distinctly novel in clause 12—viz., the 
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interview with the engineer—the interview between the contractor, who 
no doubt wanted to give the very beet results for what he had tendered, 
and the engineer, who wanted, at any rate, to get the best possible results 
for bis employer, the purchaser. [Clause 12: The contractor shall, after 
executing the contract, and within 14 days of recoipt of notice in writing 
from the engineer, meet him or his duly authorised representative on the 
site or at his office, as the engineer may determine, to settle details.] This 
did not appear neces:ary to him. 

Mr. J. S. RAWORTH said he was sorry the names of the committee had 
been read by Mr. Hammond, because he wanted to say quite frankly what 
he thought of the contracts’ specification. Personally, he considered they 
should all be put into the waste-paper basket. Major-Gen. Webber had 
given the key to the whole situation, This was a specification for pur- 
chasing machinery and not for putting up build ngs, and they had only to 
look through this specification to see that it was nothing more than a 
replica of the building contractors specification with the addition of the 
word ' plant.” When they looked at the heading they saw it was for use 
in connection with contracts for plant, mains and apparatus for electricity 
works. The word “ plant ” there meant anything which they could find 
in the dictionary. It covered the whole of the three departments men- 
tioned— viz, plant, mains and apparatus. Turning to the definition of 
terms, they were told what “work” and ' works" should mean. He 
undertook to ғау that if they went into any engineer's office in Great 
George-street, and put that before him and aeked what the word “ plant ” 
meant, he would say wheel-barrows, pickaxes and jib-cranee. In this set of 
general conditions the word plant was spelt with a capital P, when it 
obviously meant the machinery to be supplied under the contract ; but the 
definitions of terms ought to have included a definition of the word plant, 
in order that no diffculty might arise. He, as a representative of a 
company, could go into the market and buy half-a dozen sets of any of 
this machinery without all these conditions. The whole matter could be 
carried out to a successful issue without following out the lines of speci- 
fications for buildings and other things where the work was built on the 
spot. With regard to the Rejection of Inefficient Work” (The Electrician, 
April 25, p. 15), he said that all who had been in the business knew that it was 
the thing for every engineer to say that he would give a unit of electricity 
for 241b. of steam, and when the tests came to be made it proved that he 
was an unwitting liar. But the purchaser took 25lb. and said Му dear 
boy, I knew you would never do it when I gave you the order, but you 
came considerably nearer than I expected, and | will fine you £20 and let 
you off. This was the ordinary thing. There was no provision made in 
this clause except for patching up or re-pointing a brick wall which was 
not quite water-tight. The people who made that clause had no idea of 
adapting the bricks and mortar specification to the needs of the electrical 
profession. There was no differentiation in this document between a high- 
tone engineer like Mr. Hammond and an engineer who happened to be the 
servant of a corporation. He suggested that there should be special pro- 
visions for the case where the engineer was the servant of the purchaser. 
Again, there was not a word iu the specification to compel the engineer to 
give certificates when the work was done. The clause on patente (The 
Electrician, April 25, p. 14) threw the whole responsibility on the con- 
tractor or manufacturer for supplying things which were absolutely free 
from patent rights, but eaid not a word as to what would happen if th 
said things had been specified by the engineer. 

Mr. A. JECKELL, while endorsing a great deal eaid by the previous 
speaker, thought one thing had been omitted. When a company or person 
wished to buy plant, they could ask a few people whom they could 
thoroughly trust to tender for that plant — people with whom they did not 
want any general conditions whataoever. It was generally en idered 
necessary in the case of a corporation or local body, that they should adver- 
tise, and they might get some good, some bad and some most undesirable 
contractors. Of course he knew that there was по probably 1 per cent. 
of tlie contractora in England who need be feared, but, unfortunately, there 
were some contractora whom it was necessary to put under some very strong 
conditions, and in tbis case the innocent had to suffer for the guilty. He 
did not know whose fault it was, but sometimes a manufacturer had an 
unfortunate manager who would not carry out the work expeditiouely, 
and this was one of the reasons why there conditions would have to be vastly 
mere stringent than many of them wished. Turning to clause 8, he pre- 
sumed there was no reason why tenders should be delivered in the after- 
noon, and he would suggest that it be p.m.” or a. m.“ Probably this was 
a misprint. 

Mr. HAMMOND : Oh, no. 

Mr. JECEELL said that 10 a.m. was the usual time specified ia the 
tendere Не approved of the note in connection with this clause, saying 
that it should he stated specifically in the advertisements what was required 
aud that a specification should be on view so that the tenderer could if he 
liked come and have a look at it. At the bottom of clause 6, “ Contract 
and bond" (Zhe Electrician, April 25, p. 14), last paragraph but one, he 
said the difficulty he bad frequently to contend with was that they desired 
toattach to the tender the general arrangement of the plant, but as it 
very frequently took three months to arrange this he presumed if the 
contractor did not deliver within the time this clause would not hold good. 
But he did not see any clause to that effect. Clause 23 (The Electrician, 
April 25, p. 14) he thought might, in justice to the contractor, state by 
whom the seven days’ notice should be signed. In Corporation contracts 
it, was stated that it should be signed by the town clerk. Clause 25, 
" Inepecetion and testing at makers“ works” (The Electrician, April 25, 
р. 14! stated that the engineer should be at the works within a certain 
time. Might not a note be put at the bottom of this to state, unless some 
-ther mutual arrangements have been made," because the engineer might 
have written making some other arrangements, and a3 these conditions 
did not take any notice of this it might place the engineer in a rather awk- 
ward position. In connection with clause 56 (Zhe Electrician, April 25, p. 15) 
he asked why 11 months guarantee was more convenient than 12 months, 


It appeared from the manner in which the payments were to be made that 
11 months was the figure. He was delighted to find something stated as 
to the definition of what was meant by taking over the plant. With 
regard to arbitration, Mr. Hammond bad made considerable reference to 
the Royal Institution of British Architects. He believed these latter con- 
ditions allowed certain things to be settled absolutely and solely by the 
architect, and did not leave everything open to arbitration. These tbings 
included quality of material, but this did not seem to have been followed 
in these conditions. A contractor might боа himself very much behind. 
hand and desire to gain time by starting arbitration upon some trivial 
matter. Should there not be some arrangement that the work went on 
whether or not such a dispute was on? The following clause was 
inserted in some contracts :—“ Provided also that notwithstanding any 
dispute or difference, the contrac or shall carry out the works in accordance 
with the instructions of the engineer . within the time provided 
by these conditions, and all dieputes and differences, unless previously 
abandoned and arranged, shall be decided by arbitration after the term of 
expiration for maintenance.” 

Mr. G. H. NISBETT regarded the drafting of these conditions the most 
important thing the Institution had undertaken. The electrical manufac- 
turer had too long been under the incubus of a set of general conditions 
which had been drawn up entirely in the interest of the purchaser, and it 
was with a view to remedying what had become a growing evil that was 
the primary cause of the formation of the Electrical Plaut Manufacturers’ 
Association, and certainly of the Cable Manufacturers’ Association. Ава 
manufacturer he could point to several clauses in this set, however, which 
was not quite fair to him, The second paragraph of clause 8 Tenders” 
(The Electrician, April 25, р. 14) stated that the purchasers reserved the 
right, &c. He thought the purchasers or prospective purchasers should be 
responsible for the expense incurred if they did not let the contract. There 
was one particular town in Ireland that asked the whole of the electrical in- 
dustry to tender three separate times, and then let the contract in Germany., 

Mr. HAMMOND: Did anybody tender a second time? 

Mr. NISBETT: Yes. 

Mr. HAMMOND: I do not think they ought to be paid. 

Mr. NISBETT, continuing, referred to the last paragraph of this clause 8 
as to the sum deposited by the tenderer to Ыз returned to him if he did 
not get the contract. In the cass of Corporations this was often delayed 
from month to month, and he thought it should read “one month from 
the date of deposit." A new clause should also be added specifying that 
tenders should only be binding on the tenderera for a maximum period of 
one month. 

Mr. HAMMOND: Would you regard it legally binding for one month ? 

Mr. NISBETT: Yea. 

Mr. HAMMOND: Woald not you at p:esent withdraw it after you sent 
it in if you thought fit ? 

Mr. NISBETT thought this open to doubt. Continuing, he said the 
whole cost of the tender was put upon the contractor, and seeing that the 
purchaser got the whole benefit by going into the open market and getting 
competitive tendera, they could very well afford to be sufficiently generous 
to the contractor to give him a duplicate copy of the specification. He 
regarded clause 9 (The Electrician, April 25, p. 14), “The contractor to 
inform himself,” as the most daogerous clause of the lot from the 
manufacturer’s point of view. Supposing the contractor did not do 
as he was advised in this clause, what happened? If he was to 
b3 held responsible for not having disclosed any ambiguity in the 
specification to the engineer at the time, and bad, as a consequence, 
not followed the latter's reading of the specifica ion, the arbitration 
clause became null and void at once. With regard to clause 10, Con- 
tract and bond" (The Electrician, April 25, p. 14), he proposed that the 
sureties should only be bound during the construction of the work, aod 
not during the period of guarantee after the completion of the works, 
Otherwise the poor surety might have his liability going on for 10 yeara, 
and if the surety died the executors would bave coasiderable trouble in 
winding up the poor man's estate. Clause 11, * Local Government Board's 
sanction” (The Electrician, April 25, p. 14), he aleo regarded as most 
objectionable from the contractor's point of view. He was told that his 
tender was accepted subject to the sanction of the Local Government Board. 
He did not know whether he had the contract or not. It was a most diff- 
cult position, aud he did not think this clause should be made a standard 
one. It provided only for excepticnal circumstances. If the contract 
were made subject to the sanction, he would suggest that this word- 
ing be added :—‘‘If the sanction of the Local Government Board 
be not received at the date of signing the contract, then the con- 
tractor shall be re-imbursed for any difference in the cost of the 
raw material to bim that may have occurred beween the date of the 
tender and the date of the engineer's instruction to put the work in band. 
If the sanction is not received within one month of the signing of the con- 
tract, then the contract shall be void at the contractor's option." With 
reference to clause 15, “ Defects in contractors’ drawings,” he thought it 
would be only fair to make the purchaser equally responsible for any 
defects which might occur in their engineers drawings, In clause 18, 
In all cases where the plant or apparatus of ‘approved’ type is required 
by tbe terms of the specification, the engineer's approval thoreof in writing 
must be obtained before such plant or apparatus is constructed or 
ordered," there was a very favourite expression of the engineer—viz., 
“approved apparatus.” This also was very objectionable from the con- 
tractor's point of view. For instance, in cable work an engineer specified 
that the joint boxes were to be of an "approved" pattern, and the 
contractor sends a drawing with the tender. After the acceptance of the 
tender and the drawing with it, the engineer insisted that under the speci- 
fication the cont actor was bound to supply a £15 box instead of the £2 
tendered for. He would suggest that, where the plant was specified to be 
of an approved type, it should be insisted that the engineer would not 
require more than detailed modifications of the plant, as shown in the. 
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drawings submitted with the tender. With regard to patent right, there 


was the rather loose wording in the clause that the contractor was respon- 
sible for not only the work he supplied but alro for the system or method 
upon which it is used after supply. He did not think this was right. For 
instance, a cable maker might supply a low tension cable, and if the three- 
wire patent was in force at the time, he would be held responsible, despite 
the fact that at the time of sending out the cable he did not know in what 
manner it was to be connected u 
The discussion was then adjourned until May 8. 


PHYSICAL SOCIETY. 


Ordinary meeting held April 25, 1902, Prof. S. P. Thompson, 
president, in the chair. 
Dr. Dawson TunsNER exhibited and described 


A Mechanical Break for Induction Coils. 

The use of induction coils in the production of Róntgen rays and 
in wireless telegraphy has made the construction of a suitable break 
a matter of importance. The ordinary break is unsuitable because 
of the керун away at the pojnt of contact, and there are objections 
to the use of mercurial breaks. The portable mechanical break 
which was shown by Dr. Dawson Turner consists of two metallic 
rollers with their axes parallel and kept in contact by aspring. One 
of the rollers has a cam attached to its spindle, and can be made to 
rotate by means of a small electric motor. Once in each revolution 
the cam separates the rollers, thus making the break, and at the same 
time causing the second roller, which rides loose upon its axis, to 
turn about one-eighth of a revolution. As soon as the cam has 
passed, the rollers are brought into contact by the spring, and the 
next break occurs at a different place. The wearing is thus distri- 
buted evenly over a large surface. The break is placed in a box 

ining alcohol or petroleum, and works best when rotating 
rapidly. An objection to the arrangement is the noise it makes 
when working. Some experiments were then shown on the dis- 
charge of electrified bodies by ultra-violet light. A disadvantage of 
the electric arc when used to furnish ultra-violet light for use in 
medicine is that the light is accompanied by heat, so that it is neces- 
sary to shield the patient from the heat without interfering with the 
passage of the light. A condenser spark between iron electrodes is 
useful because it givesa large amount of ultra-violet radiation without 
much heat Dr. Turner showed that this light is capable of dis- 
charging bodies whether positively or negatively electrified. He 
then showed that glass and mica are opaque to the radiation, while 
pure rock ealt is transparent. 

Mr. WiLsoN Nose exbibited a mechanical break similar to the 
one already shown. A roller and a disc, with their axes parallel, 
are placed in contact and made to rotate iu the same direction by a 
motor. Longitudinal slots are cut upon the surfaces of both, and 
the break occurs when a slot in the roller comes opposite a alot in the 
disc. Since the two are moving in opposite directions at their pont 
of contact the break is very sudden. To vary the length of the 
break without altering the rate of rotation the slot in the roller is 
wider at one end than the other, and the disc can be placed во as to 
touch the roller at any point of ita length. 

The CHAIRMAN said he knew of no metal which would withstand con- 
tinual sparking without wearing, and suggested that breaks should be so 
designed that the parts affected by the sparking could be easily replaced. 
He aaked if there was any difference in the wear of the two rollera, 
Referring to an experiment shown by Dr. Turner, in which ultra-violet 
light di а positively electrified body much quicker than a negatively 
electrified one, he asked if this would be the case if the apparatus were 
surrounded by an earthed metallic screen. 

Mr. WATSON suggested that the wearing of the edges in Mr. Wilson 
Noble's break might be lessened by filling the cavities with slate. 

Mr. DUDDELL said that the worst substance for making contact pieces 
was carbon, then came zinc, brass and copper, with platinum best. These 
were the results in air, but the effects in liquids were different. With 
rapidly moving contacts all metals are equally good, but in ordinary coils 
the contact pieces move slowly. 

Prof. EVERETT said it was interesting that rock salt, which is very 
transparent to long waves, should also be transparent to very short waves. 

Dr. DAWSON TURNER said that if the experiment referred to by 
the chairman had been performed inside an earthed metallic screen the 
negatively electrified body would have been more quickly discharged. 

Mr. К. З. WHIPPLE exhibited 

A Temperature Indicator for use with Platinum 
Thermometers, 
in which readings are automatically reduced to the gas scale. 
The instrument is very similar to the well-known Callendar 
and Griffiths’ ME indicator, with the exception that 
it is so arranged that the readings obtained are automatically 
reduced to the gas scale, thus avoiding the necessity of applying 
a correction. It consists of a simple Wheatstone’s bridge with 
equal ratio arme, the other arms being the thermometer and a 
long helical bridge wire, together with the compensating leads. A 
travelling contact is moved round the wire until a balance is 


obtained. The bridge wire is wound on an 'ebonite drum, on the 
outer surface of which a helix bas been cut. The contact piece, 
which is connected electrically with the galvanometer, is carried from 
the inside of a cylinder fixed to a shaft, A white celluloid tube, on 
which the scale is divided, is fixed to the outer surface of the 
cylinder. A screw of the same pitch as the helix on the ebonite 
drum is cut on the shaft, so that by rotating the shaft the contact is 
caused to travel along the bridge wire, and at the same time the scale 
is carried past an index placed above it. The scale has been во con- 
structed that the reading at the index gives, directly, the temperature 
of the thermometer reduced to the gas scale. The instrument 
reads from 0? to 1,400?C. 


Dr. CHREE asked the following questions: Was not the instrument 
80 constructed restricted to platinum thermometers of wire having a given 
specified value of 6; if so, what was this value? Did the helical wire 
balance the entire resistance of the thermometer or only the excess above 
the resistance at 0°C. ; and could the instrument measure temperatures 
below 0°C.? What error was likely to come in when measuring tempera- 
tures up to 1,000 C. from changes in the resistance of the helical wire 
under the variations of atmospherie temperature to which it would be 
exposed in ordinary use? Would not there be some wear between the 
wire and the contact piece ? 

: Dr. HARKER asked what were the limits of the value of 5 for wires 
now supplied for commercial purposes. He thought that the accumulation 
of dust between the contact piece and the wire, due to continual scraping, 
was a more serious objection than the wearing away of the wire. 

Mr. WHIPPLE said the scale was calculated for a value of 6—1:5. The 
value of 5 seldom exceeded 1:52, ard wire could be obtained with ё 1:5, 
The instrument shown was made to read from 0°C., but could be easily 
arranged to read below 0°C. The wearing between the contact piece and 
bridge wire was very slight. 


CORRESPONDENCE. 


фео 
RAILWAY AND TRAMWAY MOTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In your issue of yesterday, Mr. J. N. Dodd refers to 
my contribution to the discussion on Messrs. Swinburne and 
Cooper's Paper. Mr. Dodd cannot, I think, have been present 
at the meeting, or he would not have repeated the reporter's 
error in crediting me with the statement that the range of 
torque per ampere between full and half load of the English 
Electric Company's 75kw. railway motor was only 110 to 100. 
The figures I actually gave were 150 to 100, which are prac- 
tically the same as those given by Mr. Dodd. 

Mr. Dodd goes on to say that there are objections to increas- 
ing the range of torque per ampere, but the only objection 
which he quotes is the one I referred to at the meeting, namely, 
that to get sparkless commutation without high saturation 
means а design involving greater weight and expense. This is 
precisely my argument, and, as І read Mr. Dodd's letter, he 
entirely agrees with me. It is a fact that, to obtain sparkless 
running, torque range, the equivalent of a variable gear ratio, 
has been sacrificed to lightness and cheapness. If increased 
weight and expense are more than counterbalanced by the 
advantages of a large variable gear ratio, as the advocates of 
the Ward-Leonard and other systems maintain, by far the 
simplest way of attaining the desired end would be to develop 
the possibilities of the much maligned series-wound motor.— 
Yours, &c., C. A. Carus WILSox. 


Westminster, 5.W., April 26. 


AMERICAN PLAGIARISM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your review of ‘ Foster's Electrical Engineering 
Pocket Book, which appeared in The Electrician of April 18th, 
you say, He has culled useful information on all electrical 
engineering matters from various sources, sometimes with and 
sometimes without acknowledgment . . ." 

Now, Sir, this is really a very mild form of castigation for 
such a flagrant case of wholesale copying from British and 
other books, especially as you will find in the beginning to 
the third paragraph of the preface of the said book, the follow- 
ing statement. The matter included is representative of 
American practice, and no effort has been made to include any 
other, except in special cases.” 

I can give about а dozen instances of downright plagiarism 
from Munro and Jamieson’s Pocket Book of Electrical 
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Rules and Tables.” In some of these instances, the exact 
and entire figures have been photographed therefrom, in- 
cluding all signs, letters, arrows and even the complete sub- 
headings! Figures and text which I know so well, because 
I drew and wrote them for the first time with my own hands. 
No liberty to do so was ever asked or given. No reference or 
acknowledgment of any kind is made. In a few cases actual 
mistakes have been copied ! 

Probably other British authors and publishers have a similar 
complaint to make against this American practice.” If 
во, they should let themselves be heard with no uncertain 
sound. We should always endeavour to obtain permission 
from authors and publishers before making any extracts from 
their books, and then take the first available opportunity of 
thanking them in our several prefaces, or by a distinct 
footnote, &c. Every man's work which is worth quoting from 
should be duly appreciated and acknowledged.— Yours, &c., 

ANDREW JAMIESON, 


Joint Author of Munro and Jamieson's 
; * Pocket Book of Electrical Rules and Tables.” 
Glasgow, April 23. 


PARLIAMENTARY INTELLIGENCE. 


(Continued from page 58.) 


TYNESIDE TRAMWAYS AND TRAMROADS COMPANY 
EXTENSION BILL, 1902. 


"his bill came before a Select Committee of the House of Lords, of 
which Lord Stanmore is chairman, on Friday last week. 

Mr. BALFOUR BROWNE, K.C., who appeared for the promoters, said 
it was a bill to confer further powers upon the company for tHe construc- 
tion of tramways and for other purposes. One important part of the 
scheme was the construction of a tramroad, and he might point out that 
the only distinction between a tramway and a tramroad was that a tramway 
ran along a public highway and а tramroad was made through private land. 
The main objection to the bill came from the Newcastle Tramway Co. 
They opposed on the ground of competition, and also because they- objected 
to the promoters’ line crossing their own near the town of Gosforth, but 
they had now withdrawn their opposition on the ground of competition. 
The local authorities and the County Council were in favour of the echeme. 
He called 

Mr. WILLIAM McCLELLAN, engineer to the promoting company, 
under whose supervision the authorised line of the Tyneside Tramway 
Co. had been designed and constructed. He knew there were grave 
‘objections to their crossing the Newcastle Tramway on the level 
near Gosforth, but it was absolutely necessary to do so. In his opinion 
there would be no danger, and two cars approaching one another on the 
different lines would be visible to each other for a distance of 100yds. 
If it were dangerous the Board of Trade would not allow the line to 
be opened. The promoters thought of putting a signalman at the cross- 
ing, and that would cost something like £100 per annum, which, capi- 
talised, would be £2,000. It would be cheaper to take an alternative route 
suggested hy the petitioners, but that would not serve the district as they 
wished to serve it. He admitted that a driver might lose his head, but 
he could not think that their driver and the Newcastle driver would lose 
their heads eimultaneouely. The brakes used were the Westinghouse 
magnetic. 

Mr. STEPHEN SELLON agreed that the Board of Trade had power, 
notwithstanding the powers granted by Parliament, to refuse their certifi- 
cate for opening a line for working. They had frequently done so. He 
‘said he could not understand the Newcastle objection, because they crossed 
their own line in many places in Newcastle. | 

Mr. JOHN G. BOSS, of Gosforth, chairman of the Council, and also 
chairman of the Tramway committee of the Council, said the alternative 
route suggested was a ridiculous one. | 

Mr. F. J. EDGE was called on behalf of the petitioners. He said he was 
city engineer of Newcastle. He thought the propoted crossing would be a 
very dangerous one. In bis experience of level crosaings he had never seen 
anything so dangerous. | 

Mr. WILLIAM CAIL, a member of the Newcastle Corporation, and for 
some years chairman of their Tramways committee, said the crossing 
would be exceedingly dangerous, a3 the roads on each side were macadam, 
and macadam roads in the wioter were very greasy. Ifacar was coming 
from the west and another from the north, they would not be able to see 
each other until they were 12yds. from the crossing. It was impossible to 
pull up the cars within their own length. 

Mr. HANS HAMILTON having addressed the Committee on behalf of 
the promoters, the CHAIRMAN stated that the Committee were unani- 
mously of opinion that the preamble was abundantly proved. 


THE NORTH METROPOLITAN TRAMWAY BILL 
The Select Committee of the House of Commons, over which Mr. H. 
Hobhouse -presides, had before them the North Metropolitan Tramway 
Bill on Wednesday last. Mr: Wheeler, K.C., and Mr. Munro were for the 
promoters, and Mr. Earle for the Middlesex County: Council. i 
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Mr. WHEELER, in presenting his case, said that so far as the preamble 
was concerned there was no opposition. The lines in respect of which 
they asked for these powers were those whicb belonged to themselves 
and which ran between Wood Green and Finsbury Park, and from 
Finsbury Park to Edmonton. These were in the County of Middlesex. 
Inside the County of London the company were lessees under the London 
County Council. When the bill was before the House of Commons on 
second reading, objection was taken by Sir A. Rollit that the company had 
dropped part of their night service, and after some discussion it was left 
to the Committee to decide how the matter should be dealt with. An 
instruction had been given to the Committee to inquire, if they saw fit, as 
to the night service and the hours at which the cara should be run, and to 
provide accordingly. He pointed out that the company, when they ran 
their cars at night (which they did for two years) incurred a heavy less. 
The newspapers having said that there was a rush on the part of the public 
to take advantage of the night care, the company had taken precautions to 
ascertain exactly the amount of patronage the night cars received. The 
“rush” was so great that it brought in only £1. 5s. a night, which meant 
a loss of between £15 and £16 a week, or £800 or £900 a year. The com- 
pany respectfully asked that no condition as to night cara should be imposed 
on them. 

The CHAIRMAN asked if the company proposed to work the lines 
inside the county of London by electricity. 

Mr. WHEELER said that that would depend upon the County Council. 
The power now sought was only as to the lines outside the county of London. 

Mr. E. HAMMOND, manager of the North Metropolitan Tramways Co., 
said that the lines to which the measure would apply were 84 miles in 
length, and both of them—so far as electrification was concerned - stopped 
at the county boundary (where the County of Middlesex joined the County 
of London). It was very desirable that the Middlesex portion should 
be electrified, and the Middlesex and all the local authorities through 
whose districts the lines ran desired to see electricity applied to them. 
Dealing with the question of all-night cars, he said that on the 
section on which they bad abandoned them they had originally 
started to run three cars an hour throvgh the night, charging 
workmen's fares—that was to say, ld. for a single journey and 2d. 
for a return. Later on, however, they had charged ordinary fares. 
At no time had the cars paid the cost of running. "They had run 
them from January, 1899, down to September, 1900, and on these four 
lines they found they lost £1,800 a year. When they ascertained that they 
decided to discontinue the service. On the Hampstead and Holborn route 
they ran six journeys, or one every half-hour—12 cars in all. The first 
day the experiment was tried ihe *' rush" was as follows :—1st journey to 
Holborn 8 passengers, 2nd 2, 3rd 4, 4th 1, 5th 7, 6th 4, and to Hampstead 
Ist 33, 2nd 10, 3rd 13, 4th 6, 5th 8, 6th 6. From Gray’s Inn-road to 
Highgate the passengers on the six journeys were, respectively, 15, 11, 8, 
5, 22 and 19. The money value of the “rush” was between Hampstead 
to Holborn 11s. 9d., and between Highgate and Holborn 138. Id., or 
£1. 5e. together, meaning a considerable loss on the work. During the 
first three weeks they made a net loss of £15. 14s. 6d. a week, and during 
the year £817. 148. The London County Council waived their right to 
have 123 per cent. of the gross receipts of the undertaking, but even then 
they only paid 1$ per cent. on their capital. It was hardly fair to ask the 
Committe to increase their loss. | 

The CHAIRMAN, in giving the decision of the Committee, said: We 
have carefully considered the matter, and are not prepared to make any 
recommendation to the House. We feel sure that the company, in their 
own interest, will do all that is reasonable for the benefit of the district 
they serve, and that the London County Council will look after the require- 
ments of the public. 

The Committee passed the preamble of the bill. 


THE LONDON, TILBURY AND SOUTHEND RAILWAY 
| BILL. | 


This bill came before the Committee presided over by Mr. H. Hobhouse 
on Friday, A pril 25. 
. Mr. LITTLER, K.C., in opening the case for the promoters, pointed 
out that the measure was of an omnibus character, including widenings, 
junctions, diversions, &c. The bill would enable the promoters to pur- 
chase or take on lease the; Whitechapel branch railway of the Metropolitan 
District Railway Co., and would aleo empower them to work their rail- 
ways by electrical energy, and to purchase landa for the purpose of 
& station for generating electrical energy. The promoters did not 
propose to bind themselves to work by electricity, but to do so 
when it seemed to them most necessary. They proposed to take land 
for the erection of a generating station which would be sufficiently large 
for the practical working by electricity of the whole of the company’s 
railways. No doubt the time would come when the powers asked for 
would be nece:sary, but it was not pretended that the electrical method of 
workipg would be adopted at the beginning. The Whitechapel and Bow 
Railway—which was in course of construction, and would be at work, it was 
hoped, in June—had been originated by the promoters of the Metropolitan 
District Railaay Co. with the idea of linking up the London, Tilbury and 
Southend Railway with the Metropolitan District Railway. In 18 months 
or two years the District Railway would be worked by electricity. 
The result of that would be that it would be desirable for the promoters 
to work their line, or certain of the trains in connection with it, by elec- 
tricity, so as to give electric traction communication between their system 
and Hammersmith, Ealing and the West of London. He did not know 
that there was any serious objection to the electrical portion of the bill. 

Witnesses having been called on thi& part of the case, both on Friduy, 
April 25, and Monday, April 28, and counsel having been heard, the Com- 
mittee decided that the preamble was proved so far as the land proposed 
to be taken from the Stepney Guardians was concerned, also that relating 
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to land which was now the property of the gas company, on the promoters 
undertaking to conetruct a certain subway. 

On Tuesday the Committee considered the petition of the inhabitants 
of Barking, which prayed for the abolition of a dangerous level crossing, 
and decided that the level crossing was a nuisance and should be got rid 
of. They gavé the promoters time to consider what offer they would make 
in the matter. 

- On Friday the last point in dispute was decided. This was a petition 
by a Mr. Benning, a landowner, bearing upon the compulsory acquisition 
of land at the western side of the river Roden for a generating station. Mr. 
Benning atked for ccmpeneation for the stopping up of the Manor Way, 
of a bridge over the river at Little llford, and for she construction of a 
railway station at the latter spot. The Committee passed the preamble 
of that part of the bill relating to the generating station. 

- Yesterday it was announced that the report of the Local Government 


Board iss power to supply electrical energy had been met by the clause 
the bill. 


NEWCASTLE-UPON-TYNE CORPORATION TRAMWAYS 
"EXTENSION. 


The bill of the Newcastle-upon-Tyne Corporation, by which they seek 
powers to extend their tramway system on tbe east to Walker and on the 
west to Benwell and Fenham, came on Monday before a Select Committee 
of the House of Lords, presided over by Lord Stanmore. 

Mr. PEMBER, in opening the case for the Corporation, said the pro- 
posal was to extend the tramways of the Council along Union-road and 
Welbeck-road to the urban district of Walker, passing through that place, 
and thence to the river.side in the neighbourhood of the large works. 
There were also two small extensions from the Westgate-road and Elswick- 
road termini to .the districts of Benwell and Fenham tbat were not 
орроєеі. The original proposals of the bill included an extension through 
Walker to Wallsend, the next district to the east, but in consequence 
of the opposition of the road authorities that portion had been struck 
out of the bill. The Walker tramways had been projected to carry 
out the pledge the Council gave last session. In 1901 the Tyne- 
side Tramways and Tramroads Co. proposed to construct lines in Walker, 
ard were opposed both by the Newcastle Corporation and the Walker 
District Council. The bill passed the House of Lords but was rejected by 
the Commons, and on its rejection the Newcastle Council undertook to 
bring forward a scheme in the present year. The learned counsel dealt 
with the opposition of the Tyneside Tramways and Tramroads Co. and of 
the inhabitants and manufacturers of Walker. The company, in their 
petition, objected that there was no compuleion on the Corporation to 
make the tramways ; that the period allowed for the construction—six 
years— was far too long, and that the connection promised with their 
system had not been provided. He (Mr. Pember) contended that the 
time was the usual time, and that by their proposal there would be 
a through route to Shields, although they did not provide for 
a pbysical connection between the two :ystems. He suspected that the 
object of the petitioners in asking for a physical junction was that they 
might be able to apply for running powers over the Corporation tramways, 
which the Council were not willing to give. 

. Mr. BALFOUR BROWNE, on behalf of the Tyneside Tramways Com- 
pauy, said the pledge given last year was that the tramways should be 
constructed forthwith ; but the bill proposed a term of six years, The 
promoters should be compelled to proceed with the work at once, or 
thould allow the petitioners to do it at the Council's expense. 

The Committee decided in favour of the locus standi of the Tyneside 
Company, but against that of the Waiker inhabitants and manufacturers. 

Evidence was then given in support of the promoter's case, the first 
witnezs being Mr. WILLIAM CAIL, the chairman of the Tramways com- 
mittee of the Newcastle Corporation. He briefly described the proposed 
new routee, and eaid that the Corporation fully intended to proceed with 
the construction of the tramways at once, and did not oppose a reasonable 
limit of time being placed upon them. With the exception of one branch 
along Welbeck-road, all the Walker tramways would be completed in 

years. 

om Rev. Father BERRY, chairman of the Walker Urtau District 
Council, said the unanimous opinion of the Council was in favour of the 
scheme. - 

Mr. LE ROSSIGNOL, the general manager of the Corporation tram- 
ways, said there were many objections to giving an outside company 
running powers over their tramways, as it would, in such a case, be diffi- 
cult to secure the necessary regularity of the service. The streets were 
were much congested, and in some streets the cars passed every 50 seconds, 
and that would soon be increased to 20 seconds. He estimated the cost 
of the electrical equipment of the tramways to be authorised by the bill 
at £113,200. | 

On Tuesday evidence on behalf of the Tyneside Company was given by 
Mr. Stephen Sellon, of the British Electric Traction Co. and Mr. W. 
MacLellan, engineer and manager of the Tyneside tramways. 

Tbe Committee passed the preamble of the bill. 

Clauses were arranged with the various opponents of the bill, and it was 
moved to be reported for third reading in the House of Lords. 


LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 


A Select Committee of the House of Commons, presided over by 
Mr. Cawley, commenced, on Wednesday, the conaideration of this bill, by 
which it is sought to make further provisions with respect to the purchase 
of electric undertakings їп the administrative county of London by the 
local authorities and the London County Council, and with the supply of 
energy from stations of the London County Council, and for other purposes, 


Mr. FITZGERALD, K.C., in opening the case for the promoters, said 
that, under the Electric Lighting Act of 1882, undertakings were pur- 
chasable at the expiration of 21 years from the coming in force of the 
order aelling up the undertaking. That was found to be too short a period 
to induce the public to invest in these undertakings, and an amending act 
in 1888 increased the period to 42 years, and in other respects the terms 
of purchase were made rather more favourable to companies, At the same 
time a provision was inserted that the granting of authority to any under- 
takers to supply electricity within any area by licenoe or provisional order, 
should not restrict the granting of a licence or order to a local authority, 
Parliament thus recognising free competition in these matters. At the 
time the development of the use of electrical energy which had since taken 
place was not contemplated, and the idea was that each district should be 
supplied from its own generating station, and that a 1:cal authority would 
purchase a self-contained undertaking. To a large extent throughout 
England that was so, but the position of affairs in London was entirely 
different. After the Act of 1888 was passed, a number of promoters 
came forward with schemes of various kinds, and after an inquiry held 
by the Board of Trade in 1889 a number of orders were granted to 
various undertakinga iu respect to remote districts in London. In illustra- 
tion of the state of things that arose, the learned counsel took the case of 
the London Electric Supply Corporation with a generating station at 
Deptford. The company in question was granted powers in Greenwich, 
Deptford, Camberwell, Southwark, Lambeth, Westminster and Chelsea, 
For the supply of those districts the company established a large genera- 
ting station at Deptford, but when the time came to purcbase those 
six local authorities could each only purchase the amount of their 
undertaking within its area, while the local authority of Deptford 
would have a generating station, but considerably too large for its 
local requirements. As a result of this the powers of purchase were 
rendered nugatory. In 1898 a Joint Committee of the two Houses 
of Parliament examined ioto tbe question of the supply of electrical 
energy, and reported to the effect that the business of supplying 
electrical energy in bulk did not, as a general rule, appear such as 
local authorities should acquire, but that the Board of Trade should have 
power to insert special purchase clauses in orders on good cause being 
shown. While in the provinces there were many instances of companies 
supplying electricity in bulk, in London there were no such undertakings. 
The nearest approach to such undertakings was that of the Central 
London Company, which had power to supply two other undertakiugs, 
which were really part of its own undertaking, only under different names. 
Dealing with the clauses of the bill, the learned counsel drew special atten- 
tion to clause 5, which provides that: Where under any act, whether 
passed before or after the passing of this act, a company has power to 
establish a generating station and supply electrical energy generated at 
such station to any authorised undertakers for distribution, but such 
company has not the power to supply to persons other than authorised 
undertakers, then the undertaking of such company shall be subject to 
purchase, as if the same were an undertaking under the Electric Lighting 
Acts, 1882 and 1888 ; and the undertaking shall include any station and 
lands of the company used wholly or in part for the purpose of their 
undertaking, whether within or without the county." In connection 
with tbis clause, Mr. Fitzgerald pointel out that it would enable 
the City of Westminster to exercise powers of purehase, and would 
place the Central Company in a very favourable position. Clause 4 
of the bill provided power to enable local authorities to com- 
bice to purchase undertakings. Clause 5 set forth that no local 
authority should enter into combination with апу other local authority or 
authorities for the purposes of the Act, except in pursuance of a resolution 
passed in the manner provided by section 5 of the Electric Lighting Act, 
1882. The effect of clause 6 was that, if the districts supplied did not 
prefer to continue it, the London County Council might exercise the 
power of purchase for them with the consent of the majority of the local 
authorities. Clause 7 of the bill dealt with the power of the Council to 
supply electrical energy in bulk. Clause 8, which gave a local authority 
power to purchase an undertaking under the Electric Lighting Acts or 
special act, was merely to supply an omission in electric lighting acts, and 
to give power to a local authority to purchase by agreement at an earlier 
period than the time stated in those acis. Clause 9 desired to give 
powers to local authorities to carrj on an undertaking after purchase. 
Nearly all the electric lighting companies in London had presented a 
petition against the bill. They objected to their undertakings being pur- 
chased before the date mentioned in their acts. Out of the 128 local 
authorities in London, the City of Westminster, who was. represented at 
the meeting of local authorities when resolutions were passed in favour of 
the promotion of the bill, was the only one petitioning against it, but he 
thought they had done so under a misapprehension of its provisions. 

Mr. RADFORD, chairman of the Parliamentary committee of the 
London County Council, who was examined by Mr. H. LLOYD, said 
that the bill was promoted at the request of the metropolitan boroughs. 
It did not confer on the Couucil any power to supply electrical energy in 
the metropolis, except as stated in clause 7 of the bill All the other 
powers could only be exercised by the consent or at the instance of the 
local authorities concerned. The main object of the bill, as had been stated 
by Mr. Fitzgerald, was to make effective the powers conferred on local 
authorities to purchase electrical undertakings under the purchase clauses 
contained in the Electric Lighting Act of 1888. It was desired by the bill 
to supply electrical power only in bulk to a local authority, and to meet 
the present conditions of electrical sciende. 

In cross-examination by Mr. PEMBER, K. C., on behalf of the Londen 
Electric Supply Corporation, Witness said that that company had gene- 
rating works at Deptford. There were nine local authorities ia that dis- 
trict. Supposing five of those local authorities were in favour of purchase, 
and four were opposed to it, he thought it was right that the company 
should be compelled to sell 
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Mr. A. B. BRYCESON, town clerk of Woolwich, who was next examined, 
said the borough for electricity purposes was divided into three areas— 
Woolwicb, Plumstead ard a part of the Parish of Eltham. In the interests 
of these places it was desirable that the powers sought to be obtained by 
the bill should be granted. 

Mr. GUNYON, one of the engineers of the Council engaged in electric 
lighting matters, gave evidence. The Chelsea, South London, Brompton 
and Kensington and Lewisham and Woolwich Companies would not, he 
said, be directly affected by the provisions of the measure. Indirectly the 
Westminster, St. James’ and Pall Mall, Notting Hill and Kensington 
and the Knightsbridge Companies would be affected. The Metropolitan, 
Charing Cross and Strand, City of London, County of London and Brush, 
Crystal Palace and District, Blackheath and Greenwich Companies, and 
the London Electric Supply Corporation would be directly affected. Nine 
of the Local Government divisions in the metrupolis would not be affected 
in any way by the bill. The County Council were not, under clause 7— 
to which the companies had principally taken objection—authorised to 
erect or acquire avy generating station, but were merely authorised, after 
having acquired a generating station under other powers, to supply a local 
authority from it. Objection had also been taken to clause 8, on the 
ground that it advanced the time of purchase, but that could only be 
done by agreement with the company concerned. 

Croes-examined for the electric light companies, Witness raid the 
Board of Trade now had power to prevent the acquisition by a local 
authority of one or two out of a number of companies competing in its 
area—the whole or none must be purchased. He took it that if the County 
Council under this bill propoeed to buy one or two competing companies, 
the Board of Trade would not have power to intervene, and he supposed 
the remaining company would be subjected to rate-aided competition. 
The County Council would not be prevented from purct asing, for instance, 
the Central Company's generating station in Marylebone, and leaving the 
St. James’ and Westminster Companies, which derived their supply from 
that station, unpurchased. 

Mr. FREEMAN, for the promoters, said that to meet that objection, he 
would be quite prepared to say tbat the two should go together. 

Mr. PEMBER inquired whether it would be made quite clear 
that the Central Electric Supply Co.'s generating station would not be 
acquired by the Council unless it aleo bought the two companies supplied 
from it. . 

Мг. FREEMAN said they would be treated as a whole. 

‘Mr. PEMBER: And you will not buy the St. James’ Company and the 
Westminster Company unless you buy the Central's station? 

Mr. FREEMAN : No. 

On re-assembling after a short adjournment, 

The CHAIRMAN «aid it was the decision of the Committee that they 
would not allow the majority clause. They would not allow a majority 
of local authorities to compel a minority to come into any scheme whether 
the majority was based on rateable value, area, population or otherwise. 
At the same time the Committee considered that some provision should 
be made in the bill against the possibility of a very emall district, eitker 
in regard to population or rateable value, preventing, by its objection, a 
desirable combination of local authorities for the purchase of an electric 
undertaking. 

Mr. Н. Н. Gurdon, vice-chairman of the Electric Lighting committee 
of the Stepney Borough Council, Mr. C. W. Tagg, town clerk of Camber- 
well, and Dr. H. M. Robinson, town clerk of Shoreditch, were examined 
in support of the bill, and the Committee adjourned. 


REPAYMENT OF LOCAL LOANS. 


The Select Committee of the House of Commons on the Repayment 
of: Loans of Local Authorities eat again on Friday last, with Mr. Grant 
Lawsonin the chair. Further evidence with regard to Scotland was 
received. 

Lord Provost CHISHOLM, of Glasgow, was examined by Mr. BONAR 
LAW, and he was of the opinion that the sinking fund payable on borrowed 
money under certain acts was in excess of any reasonable requirement, 
and frequently prevented the carrying out of important improvements. He 
thought tbat the public benefit should be the main point in view when 
settling loan periods, and, theoretically, it was desirable the repayment 
should be at an early date, but to say that municipal dobt should be repaid 
in 30 or 40 years would be imposing a heavy burden on local industries, 
and prevent municipalities from embarking on undertakings essential to 
the public health. With electrical works large capital was expended, which 
only became remunerative after some years, and people were slow in taking 
up the light and power because of ite high price. This had to be kept high to 
begin to pay off capital which had been expended. Freedom from tinking fund 
for the firat five years of expenditure on electricity works would place the 
undertaking in a very much stronger position. The Glasgow Corporation, 
though not required to do so by law, set aside a depreciation fund, regarded 
as a regular charge against revenue. Depreciation funds of gas depart- 
ment amounted to!£1,177,266, tramways £428,972, electricity £47,555, 
improvements £17,779 and water department had no fund, but all 
renewals, &c., were met out of revenue. Summing up his remarks, he 
eaid remunerative undertakings should postpone the sinking fund for so 
many years, varying from five years for electricity works to 15 for water 
works. Where land bad to be acquired no sinking fund should be paid 
until the land was used for public purposes. The normal sinking fund 
repayable out of the rates should be not less than 50 years. 

Mr. ROBERT CRANSTON, treasurer of the City of Edinburgh, on 
examination, said that of the outstanding debt at Edinburgh of 34 millions, 
5 millions were for purposes controlled by the town council; 14 millions 
was for reinunerative undertakings as electric light and tramways, the 
vemainder being wholly unremunerative debt. He thought that loans for 


ordinary purposes should not extend over 30 years, and that 50 years 
should only be allowed for exceptional cases in which improvements would 
be of a permanent kind and a bcon to the general public. 


SCOTTISH PROVISIONAL ORDEBS. 

The Commissioners on Scottish Provisional Orders considered on Monday 
and Tuesday an order promoted by the Aberdeen Suburban Tramway Co. 
for powera to construct tramways to serve the suburbs of Aberdeen. 
Counsel for the promoters explained that the existing tramways were 
started by & private company in 1872, and were taken over by the Cor- 
poration in 1888. The proposed new tramways were to be worked'by 
electricity, and would serve the Donside апа Deeside districts. The 
promoters sought borrowing powera for £24,000. 

On Tuesday, in the House of Commons, Mr. PIRIE, member for Aber- 
deen (N.), asked the Lord Advocate for Scotland a question as to the hold- 
ing of this inquiry at Edinburgh instead of at Aberdeen, and not being 
sa'isfied with Mr. Graham Murray’s reply, subsequently moved the 
adjournment of the House to consider the matter as one of urgent public 
importance. - 

The LORD ADVOCATE explained that there was no desire on the part 
of the Scottish Office to interfere with the powers of the Commissioners to 
fix the place of inquiry under the Scottish Private Bill Procedure Act, and 
that if the Aberdeen tramway people had thought it expedient for the 
Commission to go to Aberdeen there was no reason why they should not 
make the application, and there was, further, no reason in law why the 
Commissioners should not kave exercised their discretion as to the 
granting of this application. 

After some discussion the motion was by leave withdrawn. 


LONDON TELEPHONE SYSTEM. 


In the House of Commons on Monday, Mr. LLOYD MORGAN asked 
the Secretary to the Treasury, as representing the Postmaster-General, 
whether he was aware that the Post Office telephone authorities four or 
five months ago had laid telephone wires in the Paddington district, but 
bad not yet connected up the houses, although residents had applied for con- 
nection ; whether he would state the reasons of the delay and the date 
when the telephonic system would be completed in that district. 

Mr. A. CHAMBERLAIN said that & Post Office telephone exchange 
was being constructed in Bond-street, Oxford-street, to serve the district 
bounded on the east by Regent-street, and extending between Piccadilly 
and Regent's Park. It, would also include a considerable part of Paddington 
and Bayswater. Owing to difficulty in the acquisition of premises, it had 
not yet been possible to commence the necessary structural alterations, but 
it was hoped to do so in a few weeks. It would, therefore, not be possible 
to open that exchange before the end of the present year. 


COMMITTEE ON MUNICIPAL TRADING 


In the House of Commons on Monday, in reply to a question by 
Mr. Kimber, Mr. BALFOUR said that he would be glad to see the Com- 
mittee on Municipal Trading appointed as soon as possible, but he feared 
that in the present condition of public business he could not find time for 
& debated motion upon the subject. 


The Islington and Euston Railway Bill came before the Standing Orders 
Committee of the House of Lords on Friday last week on report of non- 
compliance with the rules of Parliament. It seems that the promoters had 
made application for leave to insert an additional financial provision, 
enabling the City aad Seuth London Railway Co. to be associated with the 
project. Leave was given for the introduction of the proposed clauses, aad. 
the bill was allowed to proceed to the nezt stage 

The Northumberland Electric Tramways Bill came before a Select Com- 
mittee of the House of Lords on Friday last week. "The Tyneside Electric 
Tramway Co. bad petiticned against it, but it was stated that that and 
other opposition had been withdrawn, terms having been agreed to. 

In the House of Lords, on Friday last, the Manchester and Liverpool 
Electric Express Railway Bill was read the second time. 

On Monday last in the House of Commons clauees and amendments by 
the promoters were introduced in the Garston and District Tramways and 
Electric Supply (Transfer) Bill. 

The South Wales Electrical Power Distribution Bill was considered on 
the same day. and ordered for the third reading. 

The London United Tramways Bill was read a second time in the House 
of Commons on Monday last. 

The Derbyshire and Nottinghamsbire Electric Power Bill was read a 
third time in the House of Lords on Monday last. | 

York Corporation Bill.— This omnibus bill recently obtained a section 
seeking powers for the Corporation of York to purchase, construct and 
work tramways, but this portion of the measure has been struck out, as it 
had not been authorised by the ratepayere. The bill as amended, which 
contained no clauses of electrical interest, was passed by a Select Com- 
mittee of the House of Commons on Tuesday. 

The Cavehill and Whitewell Tramways Bill was read a third time in the 
House of Commons on Tuesday. 

The Halifax Corporation Bill, which included in its objects powers to 
construct additional tramways, the development of the municipal elec- 
tricity undertaking and the establishment of a municipal telephone system 
within the borough, was passed by a Select Committee of the House of 
Commons last week. 
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BENEYOLENT FUND OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Mr. F. H. Webb, hon. secretary of the Institution Benevolent 
Fund, is sending out the following letter. We would call the 
attention of all classes of members of the Institution to the 
appeal contained in its opening sentence :— 


I am directed to call your attention to the fact that the above fund has 
been in existence for 12 years, and that the amount accumulated in that 
time is only abc ut £1,700, and that the number of contributors of £5 and 
upwarda, and of sub:cribers of £1 per annum or more is, in all, under 
100. It bas been represented to the Committee of Management that, 
if the affairs were managed by a Committee of Management nominated by 
the Council of the Institution, and therefore more directly in touch with 
that body, there is a reasonable probability of an increase both in the 
number of contributors and in the funds. 

The Committee is anxious that the Fund should receive more support 
than it bas had in the past, and has, therefore, determined to bring the 
proposal before the contributors, and accordingly a rotice convening an 
extraordinary general meeting is sent herewith, setting out the alterations 
which have been proposed in order to carry out the above objects. The 
oppertunity has been taken to propose, also, certain other alterations in the 
rules that appear to the Committee to be desirable. 


À notice convening the meeting of the contributors to the 
fund on May 9th accompanies the letter. 


A NULL METHOD OF MAGNETIC MEASUREMENTS.* 


BY RUDOLF GOLDSMIDT. 


The number of lines of force, N, and N,, generated by two coils, 
S, and S, (Fig. 1), can be compared with one another by winding N, 
with s, auxiliary turns, aud N, with s, turns. These auxiliary 
windings are so connected in series with a continuous-current 
millivoltmeter that, when N, and N, are reduced to practically zero, 
the E. M. F. s introduced in them are in opposite directions. If the 


Fic. 1. 


number of turns s, and s, are varied ia number so that there is no 
swing of the millivoltmeter on interrupting the exciting circuit, the 
following equation holds :— 
Ni Na 1084. 
The above equation is correct so long as the time taken for the 
rumber of lines of force to become very small is small compared 
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with the period of the millivoltmeter needle—a condition fulfilled 
m most measurements in practice. As the condition of a balance 
can be observed very sharply, this method enables fairly accurate 
measurements to be made. The direction of the swing of the needle 
reverses ав soon as the number of windings is more or less than that 
required for balance, and accuracy of |1; per cent. can be arrived at 
with suitable arrangements. 


* From the Eleitrotechnische Z citschrift. 


As a first example, the measurement of magnetic leakage on a 
continuous-current machine may be taken (Fig. 2). In this case a 
particular degree of accuracy is not needed, and we can employ few 
turns. Asa matter of fact, 10 auxiliary windings (s,) are placed on 
the magnet coil and 11 on the armature (s,). s, and s, are connected 
in opposition. The wires may be thin and insulated with cotton, so 
that the insulation can easily be pierced by a needle, or the wires 
may even be quite bare. The instrument is not placed quite near to 
the machine, and the leads to it end in points with which the insula- 
tion of the wire can be pierced, and any desired number of windinge, 
8, от зә, included in the auxiliary circuit. The measurement is then 
made as below :— 


Number of turns included 


Swing of the 
in the auxiliary circuit. 


millivoltmeter needle on 


| 
82.81 = N,/N}. | 


interrupting the 
81. | 82. magnet excitation. 
9 | 10 111 + 
6 10 1:25 T 
6 8 1:55 | + 
8 11 1:575 + ca. 30 
5 7 1:40 | - ca. 1? 
7 10 1:33 — 


Thus the leakage coefficient lies between 1:375 and 1 4, and nearer 
to 14. By 5 we get 1:395. In this case, therefore, it 
would only have been necessary to make four or five turns accessible 
for the adjustment, and this can always be done if the relation between 
the number of lines of force is known roughly. 


Fic. 4. 


In a similar manner it can be ascertained whether an armature 
is properly centred. Auxiliary windings are pushed on between two 
poles of opposite polarity, the exciting current is interrupted, and 
the number of lines of force which emanate from the poles are com- 
pared,as explained above. In the case of armature windings connected 
simply in parallel, in which good centring is necessary, one can shift 
the armature during the measurement. The position of the armature 
is then so adjusted that the millivoltmeter gives no deflection when 
the exciting circuit is interrupted, and one can then be certain that 
there will be no out-of-balance current when the machine is in use. 

Another interesting test is the determination of the back ampere- 
turns of a continuous current armature for different positions of the 
brushes. A number of auxiliary turns are wound round one pole 
and connected to the millivoltmeter. The armature is then excited, 
and the back ampere-turns are compeneated by the field excitation. 
When there is no longer any swing of the instrument needle on 
interrupting the current this compensation is correct. 

In order to save the somewhat troublesome winding of these 
auxiliary coils another method is to leave all the turns of the winding 
open and connecting their ends to contacts arranged on a small board. 
These open windings are then laid around the pole, and they are all 
connected together by means of contact springs (Fig. 3). In this way. 
a convenient means is afforded to change the number of turns.“ 

This method of comparing from magnetic fluxes may also be 
employed for direct measurement if the value of one of the fields is 
known. For taking magnetisation curves, for instance, a calibrated 
iron ring, R,, may be compared with the ring R, to be tested (Fig. 4). 
If the standard ring R, is given an air-gap, so that there is propor- 
tionality between the number of lines of force and the excitation, one 
need only know this constant. Instead of varying the number of 
turns, one may also vary the current À, and A, taken by the unknown 
and known sample, somewhat as in Fig. 5. It is necessary to choose 
rheostats of fairly high resistance in order to keep down the time 
constant of the parallel exciting circuits R, and R. Then A, multi- 
plied by a constant (determined by the proportionality factor of the 


'* [ am indebted to my colleague, Herr Veprek, for devising this 
arrangement. 
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standard ring, the comparative number of auxiliary windings, the 
cross-section of the iron ring В.) gives directly the flux density in Rẹ 
Thus consecutive readings aretaken of A,(which gives the magnetieing 
current) and A, (which gives the flux density). 

The measurement of magnetic fluxes with the assistance of a com- 


parative coil may also be extended to measuring the distribution of 


the field beneath the pole-shoes by means of a narrow search coil, 
and it may also be employed for the determination of the number 


of turns when this is unknown, the testing of armatures for short 


circuits, &c. A simple method for determining the ratio of trans- 
formation in transformers may also be mentioned. The primary and 
secondary coils S, and S, (Fig. 6) of one limb of the transformer are 
connected in el and then joined up to a small battery, B, through 
resistances Ri and Ri. The number of lines of force generated by 
S, and S, pass through the tame path, so that the auxiliary windings 
S, and S, may be replaced by a single winding, and for this the ordi- 
nary winding of the second limb of the transformer may be employed. 


— 


am um 


Fic. 6. 


The resistances R, and R, which are both simple plug resistance 
boxes for small currents, are adjusted until no swing is shown on the 
millivoltineter when the current is broken. Then, neglecting the 
resistance of the transformer winding, the ratio of traneformation is 
Ri: Ra. This test gives very accurate resulta. 

_ These methods were first applied by the firm of Kolben & Co, 
in Prague, ` 


—e— . ͤ—.—— — EEES ЕЕ] 


LEGAL INTELLIGENCE. 


—— —— 


Rattee v. Norwich Blectric Tramway Co. (Ltd.) 


On Tuesday, this appeal of the defendant company (from a judgment 

of Mr. Justice Grantham, and a special jury, at the Norwich Assizes) came 
before Lord Justices Vaughan Williams, Romer and Mathew in tbe Court 
of Appeal, London. The appellants asked for judgment or new trial. 
- The action was brought by Mr. D. E. Rattee, to recover damages for 
personal injuries caused by the alleged negligence of defendants’ motorman. 
Defendants’ pleaded that the accident was unavoidable, and that plaintiff 
was guilty of contributory negligence in not having proper control over 
his horse. The jury found for plaintiff with £854 damages. For the 
company it was contended that there was no evidence of negligence by the 
motorman, that there had been mis-direction by the judge, and alco that 
the damages were excessive. 

It appeared that plaintiff was driving to Norwich on April 27, 1901, and 
when on the Newmarket.road saw a tramcar approaching. His horse, 
though generally quite in harness, became restive, and plaintiff held up 
his hand and shouted to the motorman to stop. Instead, the driver 
sounded his bell, and the more he sounded it, the more frightened did the 
horse become, until plaintiff could no longer control him. A collision 
resulted, and plaintiff was thrown out and rendered unconscious. He 
sustained serious injuries. His claim for compenzation, based on the 
ground that had the driver stopped the car when signalled to, the acci- 
dent would never have occurred, was repudiated by the company, who 
took up the position that having a statutory right to use the road for the 
purpose of running electric cars on the metals, and having given due notice 
of the approach of the car by sounding the bell, they were not liable. 

In giving judgment, Lord Justice VAUGHAN WILLIAMS каа 
the jury found, in effect, that the driver of the tramcar disregarded 
the signals and the cries of the plaintiff to pull up the tramcar, and 


neglipently went on. The question the jury had to decide was 
whether the driver, by his conduct, rendered the company liable. 
The company said judgment ought to have been en*ered for them, 
because what they did was done within the powers granted them 
by their Act of Parliament. It seemed to him that tbat contention 
was altogether wrong. The case of a tramway running on a highway 
was altogether different to that of a railway. In the old railway 
case of R. v. Prince it was laid down that there was an absolute power 
given to railway companies to run their trains on their lines, and that such 
statutory power was not qualified by any implied condition that in the 
exercise of their statutory powers they must not create a nuisance or inter- 
fere with the right of the public using the adjacent highway. But 
plaintiff's case was not based on an allegation that the tramways were a 
nuisance or dangerous, but that the accident was caused solely because 
the {ramcar driver did not pull up when told to do so by plaintiff. 
The accident was not alleged to have been caused by defendants using 
the tramlines, for in that case they would be exempt from liability by their 
Statutory powers. Plaintiff alleged that the accident was caused because 
the driver did not exercise proper care ; the jury agreed with the plaintiff, 
and he saw no reason why the Court should interfere with their verdict. 
The appeal would, therefore, be die miss ed. 

Lord Justice ROMER, who concurred, said that no doubt defendants 
were entitled to work their tramway, and people could not complain that a 
tramway was in itself noisy or dangerous. But defendants were clearly 
bound to work their tramway showing reasonable care to avoid injury to 
others. There was evidence on which the jury could reasonably find that 
defendants’ motorman was guilty of negligence, and that it was his negli- 
gence which caused the injury to plaintiff. 

Lord Justice MATHEW also concurred, and the appeal was dismissed 
with costs. 

Mr. WITT applied that the damages paid into Court should remain in 
Court, as his clients wished to appeal to the House of Lords ; but the Lords 
Justices declined, and ordered the money to be paid out to plaintiff. 


National Electric Wiring Co. v. Canterbury Corporation. 


At Canterbury County Court, on Tuesday, plaintiffs sought to 
recover £15 damages from Canterbury Corporation for removing from 
certain premises electric light fittings, &c, supplied on the easy-payment 
system. It appeared that a man named Wildman, who was tenant of the 
Rose Tap inn, gave an order to the National Electric Wiring Co. to put in 
an electric lighting installation in his house and entered into‘an agreement, 
which was aleo signed by his landlords, who consented. Wildman gave 
up pessession in December last, and the incoming tenant refused to enter 
into or be bound by the agreement, but had another installation put in, 
and called upon the Corporation to supply him with current. The Cor. 
poration being compelled by their provisional order to supply electric 
energy, did so, and requested the plaintiff company to take away their 
fittings, but as the company refused, the Corporation removed them to 
avcid the liability of the minimum rental reserved under Wildman's 
agreement being cast upon them. The fittings were held at the risk of 
the plain'iffs. For this removal without their consent the company now 
sued and also claimed the minimum rental due under their agreement 
with Wildman. No evidence was called, the following facts being 
admitted :—(1) The agreement of Oct. 19, 1898 ; (2) that the ins‘allation 
was removed by the Corporation and remained in their possession at the 
disposal of plaintiffs ; (3) that the removal was done by the Corporation 
without any request from Mr. Wildman or from the landlords (Messrs. 
Ash & Co.) with a view to protecting themselves from liability for the 
minimum rental. 

The JODGE (Sir W. L. Selfe) thought the Corporation had made a 
mistake. The original agreement with the company was not very clear ав 
to what should take place when a consumer using energy supplied by 
means of the installation put in ty the company ceased to take supply, 
and the incoming tenant refused to continue to use the installation. The 
point seemed to have occurred to the advisers of the Corporation before- 
hand, and they suggested a proviso which, if adopted by the company, 
would probably bave put the matter at rest, because that proviso proposed 
tLat in such a case the fittings should be remose?, if required, by and at 
the expense and risk of the company, the company to save harmless and 
keep indemnified the Corporation in respect of all claims for injuries or 
damage done in consequence of or in connection with such removal. Tte 
company did not, however, agree to this. The installation when removed 
was not of the rame value в» when in position, and if the company were 
{о be called upon to take out an installation whenever a consumer chose, 
they might find they had incurred large capital expense which would not 
be recouped, and tbis class of installation work would cease to be 
remunerative, therefore the company did not agree to the suggestion, 
but modified the proviso, the alteration reading: — That in the event of a 
consumer being desirous of discontinuing the ute of the electric light, the 
company may, if they so desire, remove the wires and fittings from the 
premises of such consumer, but such removal shall be effected by and at 
the expense and risk of the company." "That gave the company the right 
to remove the wires as between themselves and the Corporation if they so 
desired. The agreement between the consumer and the Corporation waa 
supplementary, and it provided a mode of payment either for the install. 
tion itself, if the consumer desired to purchase it, or by way of interest on 
the capital expended by the company in putting in the installation. 
Another clause provided that if the consumer or occupier should cease to 
take electric energy from the Corporation, or should neglect or refuse to 
pay for the useof the installation, the Corporation might enter and remove 
the installation at any time. It was contended that that gave the right 
to move the installation as between the consumer and the Corporation. 
It could not be &o, however, because the effect of that would be that the 


* supplying ccmpany would be entitled to say that without the consent of 
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the Wiring Co. the consumer did not desire to go on taking energy 
through their installation, and therefore the energy-supplying company 
would take out the wires whether the Wiring Company liked it or not. 
The agreement should be construed on the lines that the Corporation 
could remove the fittings after the company had given consent, not other- 
wise. If they did it against the protest of the company they must pay 
damages for so doing. He gave judgment for plaintiffs for the amount 
claimed for damages. As to the claim for rent, he did not consider defen- 
dants were responsible if they could not recover it from tbe consumer, who 
was the person liable to pay. He was not satisfied that Wildman was 
unable to pay up to Der. 31 last. Therefore it appeared to him 
that Wildman was still liable to pay £1. 2s., less the 7s. 11d. he paid for 
the time he was in occupation. He did not think the Corporation were 
called upon to sue Wildman, except at the request of, and on the indem- 
nity of the Wiring Company. He would give judgment that the Corpora- 
tion pay the minimum rent for the last quarter from Jan. 1, to March 31, 
5s. 6d., making the total of damages £15 and rent 58. ба. | 

Mr. NORMAN CRAIG, for the defendants, asked for leave to appeal, 
which was granted. 


British and Foreign Light Railway Syndicate (Ltd.) v. Electric 
Tramways Construction and Maintenance Oo. (Ltd.). 


On Tuesday Mr. Justice Bigham heard this action, which was for the 
recovery of £3,500, alleged to be due from defendants under an agreement 
dated January, 1902, for the purchase for £5,000 of rights conferred by a 
light railway order. 

Mr. PICKFORD, K.C., for plaintiffs, said the only question to decide was 
whether there was a concluded bargain between the parties, and that ques- 
tion turned on the construction of documents. Plaintiffs obtained an order. 
for the construction of a light railway between Ormskirk and Southport, 
and alleged tbat defendants agreed to purchase from them the benefit of 
that order. The first document, dated Jan. 27, was a letter from a 
Mr. Chadwell, an engineer, to the secretary of defendant comps ny. 
In that letter Mr. Chadwell stated that the best offer he could 
cbtain for plaintiff.’ rights under the order was £5,000, payable 
£1,000 down, £2,500 in a month, and the balance in three months. 
In reply, defendants’ secretary wired to Chadwell: “Agree to terms. 
Kindly get contract at once or put solicitora into communication.” These 
communications were between Mr. Chadwell and defendante, and were not 
known at the time to plaintiffs. On Jan. 30, Mr. Chadwell went to plain- 
tiffs with the documents and also a letter addressed to him by defendants in 
which they confirmed the ai rangement to purchase the order on the terms 
mentioned subject to contract. Thereupon tbe directora of plaintiff 
syndicate resolved to accept that offer. Defendants pleaded that there 
was not a concluded bargain, because they stipulated “ subject to contract." 

His LORDSHIP, after hearing Mr. Hamilton for defendants, held 
that there was a valid agreement, and gave judgment for the amount 
claimed with ccsts. А stay of execution was gran ed pending appeal. 


Electricity Supply Agreements. 


At Lambeth (London) County Court recently, before Judge Emden, the 
South London Electric Supply Corporation sued Wm. Bell to recover 
in 3s. 4d. for electric current supplied from August, 1901, to December 

t. 

After hearing evidence for the plaintiffs, defendant deposed that in 1900 
he only agreed to take current for a period up to September 29, 1900, and 

signed a document to that effect. At the end of the time named he wrote 
to plaintiffs to take away the fittings. In reply, they informed him that 
he bad signed for a three years’ supply. As he had carefully read the 
document before signing, and was positive there was no clause relating to 
a three years’ agreement, he refused to pay for the supply after September 
29, 1900. He was sued for the tervice to August, 1901, and as he was 
not ab'e to appear through sudden illness judgment went against him. 

The agreement was now examined by the judge, and upon it was 
printed, in small type, and this agreement shall be operative under any 

circumstances for a period of not less than three years.” Defendant swore 
that this had been printed on the document after he had signed it. 

The representative of the plaintiffs stated that after the agreements had 
been printed it was decided to insert the clause in question, and it was 
printed on the already-printed agreemente, but before they were signed. 

Tbe judge, at this stage, adjourned the case for a fortnight for further 
evidence. | 

The hearing was resumed on Tuesday this week, when Mr. HAR- 
GREAVES, fer the corporation, eaid that aithough the amount sued for 
was small, the point at issue affected some hundreds of cases. 

Mr. WAYRE, printer, stated that he printed the agreement produced. 
There was an order given for 500 copies, but after 100 had been delivered 
а message came by telephone that an important clause had been omitted. 
The words “and this agreement, &c.," were then printed on the 400 
undelivered copies. The additional printing was not put on any agree- 
ments which had been signed. 

Mr. CLEMENT, plaintiffs’ canvasser, who took the defendant's order 
and witnessed bis signature, could not swear whether the clause was or 
was not there when the agreement was signed by defendant. 

Mr. HERBERT H. BOYER, secretary of plaintiff corporation, said there 
was no truth in the suggestion that the agreement had been altered after 
it was signed. The charge was a most serious accusation against himself, 
and most emphatically he denied it. 

Judge EMDEN said the case was peculiar. Defendant's tenancy would 
terminate before the expiration of the three years, but plaintiffs put in the 
fittings free, and it would be only reasonable for them to bind the customer 
fora term. Electric lighting companies had a bad system with respect to 


agreements, inasmuch as they did not supply a counterpart or a copy to 
the customer. How wasa man to carry all the clauses of a long agreement 
in his head! 

Mr. BOYER said copies of agreements were supplied if they were 
asked for. | ; 

After further discussion, his Honour pointed out that the agreement 
contained the words “ My tenancy expires day of In 
the present case it was September 29, 1900. In very small type underneath 
there was the clause about the three years. The two were absolutely 
inconsistent. 

Mr. BOYER: We hoped be would renew his tenancy. 

The JUDGE was glad he had not to decide whether the three years’ 
clause was or was not on the agreement when it was signed. He thought 
it was there, but unfortunately it was in very much smaller type than the 
rest of the document, and in a place where no one would expect to look for 
such a thing. That was not a proper way to insert such an important 
clause—the most important if it, were valid —in the agreement. But he 
held that it was not valid, as à man could not bind himeelf for a longer 
term than his tenancy. Theaction must, therefore, be dismissed with costs. 


Speed of Blectric Tramcars. 


On Monday, at Glasgow, before Sheriff Fyfe, Mr. Thomas Simpson again 
prosecuted Glasgow Corporation for running electric tramcars at excessive 
speeds. The complaint set forth that, on Feb. 17 and 18, 12 cara going 
east and 12 cars going west along Albert-road, Pollokshields, were run in 
excess of the speed allowed by Board of Trade regulations. Objection was 
taken to the relevancy of the complaint on the grounds (1) that the com- 
plaint was inept in respect of the absence of the word person ; (2) lack of 
specification in respect of the speed at which each of the cars was run, and 
that the penalties to be claimed were not clear ; (3) that the complaint was 
vague and ambiguous, as the penalties sued for were not mentioned; (4) that 
complainer did not disclose averments showing a title to sue ; (5) that the 
complaint fell to be dismissed in respect of another complaint at the 
instance of the complainer, charging the same offence, having been brought 
before the Court last month and not yet having been withdrawn. The 
о overruled the objections, апа the case was adjourned for trial to 
May 28. 


Workmen's Compensation Act.— Wrigley v. Whittaker. 


In the House of Lords on Monday, before the Lord Chancellor and Lords 
Macnaghten, Shand, Davey, Brampton, Robertson and Lindley, an appeal 
action was heard under the Workmen’s Compensation Act, 1897, from an 
order of the Court of Appeal, the late Master of the Rolls and Lords Jus- 
tices Collins and Romer, in March, 1901, dismissing an appeal by Sarah 
Ann Wrigley against an award made by the judge of the County Court of 
Lancashire, February, 1901, in an arbitration in which the appellant iu 
this action was applicant and Messrs. Bagley and Wright and Messra. Wil- 
liam Whittaker & Sons were respondents. The appellant was the widow 
and administratrix of Joseph Wrigley, millwright, who, at the time of the 
accident, was in the employ of Whittaker & Sons, millwrighte, Oldham. 
Wrigley was employed by Whittakers, as contractors in repairing an engine 
at Wellington Mills, in the occupation of Messrs. Bagley апа Wright. The 
accident was caused by а stone flag falling upon Wrigley’s head апа body, 
killing him instantly. His earnings for the past three years had exceeded 
£600, and appellant, as bis legal representative, claimed for herself and two 
infant children, as dependants of the deceased, E500 compensation, to be 
apportioned by the arbitrator. Respondents denied liability on the 
ground that the employment of Wrigley was not an employment to which 
the act applied. The arbitration was taken by Judge Bradbury, sitting at 
Oldham, when it was proved that respondents were engaged in fixing a new 
driving-wheel to an engine at Wellington Mills ; that the work was being 
done under written contract, which provided that Bagley and Wright were 
to furnish the unskilled Jabour, whilst skilled labour and tackle and the 
wheel itself were to be furnished by Whittakers ; that blocks were used 
in fixing the wheel, the lifting being done by means of pulleys attached to 
a double-handed winch, of which the handles were turned by hand. The 
County Court judge found that the pulleys and winch did not constitute 
“machinery driven by steam, water, or other mechanical power within 
вес. 7 sub-sec. 2 of the act, holdiog that the driving power was hand power 
and not mechanical, and he directed an award to be entered in favour of 
respondents. The Court of Appeal affirmed this award, and held that 
rer pondents were not liable as undertakers in respect of the factory 
in which the accident took place. 

The LORD CHANCELLOR now moved that the appeal be dismissed, 
contending that the accident did not happen in respondents’ "factory." 
To make the employer liable the accident must take place in his factory, 
whereas here it was on the premises of othera where work was being carried 
on. The thing manufactured by respondents had been completed and 
finished on their own premises, and sent to what might, under other 
conditions, be a factory; but the act meant the factory of the person 
who was to be liable for accidents. Here the work was executed entirely 
away from respondents’ place of business. 

The other noble and learned lords concurred, and the appeal was, there- 
fore, die missed. 


Trade Union Law. 


The case of Thomas v. Amalgamated Society of Carpenters and Joiners 
was heard at Mauchester Assizes last week. The action, which was similar 
to Giblin v. Amalgamated Labourers’ Union of Great Britain and Ireland 
(reported in our issue of 11th inst.), was for the recovery of damages from 
a trade union for unlawfully procuring the dismissal of a workman, and for 
conspiring to prevent employers from giving him work. 
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The PLAINTIFF, Sydney Joseph Thomas, alleged that certain members 
of the Joiners’ Union at Warrington had brought about his dismissal 
by a threat that if he were not sent away the other workmen would be 
withdrawn. He applied to be admitted a member of the union, and had 
been refused on the ground that he had on one occasion accepted strike 
pay from the union, been enabled by the union to find work elsewliere, and 
had on his return to Warrington taken work in a “ black shop. 

Evidence having been given on both sides, 

The JUDGE (Mr. Justice Wills), in summing up, said if the jury thought 
that, although defendants were annoyed with Thomas because of what he 
had done, their real motive was to advance their trade interests and not 
vindictively to punish the man, the verdict should be for the defendants. 
If, on the other hand, they thought the guiding motive was to punish 
Thomas because he had done something of which defendants disapproved, 
the verdict ought to be for plaintiff. The questions left to the jury were 
these :—(1) Did Ward and Fothergill (delegates of the union) give 
Bramhall and Bissell (manager and foreman joiner of Thomas's employer) 
to understand that if Thomas were not discharged they would call the men 
out? (2) Did that bring about Thomas’s discharge? (3) In doing so did 
they carry out the intentions of the Warringtcn branch of the Society ? 
(4) Was the guiding motive of this action to promote the interests of the 
Society and its members or to punish Thomas for having taken piecework 
elsewhere ? 


The jury, without leaving the box, found for the plaintiff on all points, ` 


and gave him £100 damages. . 
The Judge entered judgment accordingly, and granted an injunction 
against defendants. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

The Board ot Management of the East London Hospital for 
Children and Dispensary for Women, Shadwell, require an officer 
for the electrical department. Candidates must be capable of 
organising and superintending a new department for electrothera- 
peutics and radiography. An advertisement contains further par- 
ticulars, Applications to the secretary, Mr. T. Hayes, by 17th May. 

Southwark (London) Borough Council have vacancies for two 
pupils at their electricity works. Particulars from the town clerk 
(Mr. J. A. Johnson), Town Hall, Walworth-road, London, S.E. See 
advertisement. 


The trustees of the Victoria Jubilee Technical Institute (Bombay) 
invite applications for the professorship of pornos and electrical 
engineering. Applications should be sent to Prof. Ayrton, City and 
Guilds Central Technical College, Exhibition-road, London, S.W. 
An advertisement contains additional particulars. 


Ilkeston Corporation require an electrical engineer and general 
manager of their tramways. Applications to the town clerk (Mr. 
Wright Lissett) by May 8. See advertisement. 


York Corporation require a junior assistant engineer and a mana- 
ging clerk for the electricity department. Further particulars are set 
out in advertisements, Applications to the city electrical engineer 
Mr. is A. Midgley), Electricity Works, Коза [slands-road, York, by 

ay 12. ` 
` Marconis Wireless Telegraph Co. (Ltd.) require junior elec- 
tricians to train at their private school for staff appointments. 
Applications to the secretary, 18, Finch-lane, London, E.C. See 
advertisement, 


The Marconi International Marine Communications Co. (Ltd.) 
require a number of firet-class operators for service on board ship and 
at shore stations. Applications to the secretary, 18, Finch-lane, E.C. 
See advertisement. 

An assistant meter inspector is required by the Newcastle-upon- 
Tyne Electric Supply Co, (Ltd.), 50, New Bridge-street, Newcastle- 
upon-Tyne. See advertisement. 

Manchester Tramways committee require a general foreman and 
two deputy foremen for their car depót Applications to chairman, 
55, Piccadilly, Manchester, by May 10. See advertisement. 

Falkirk Town Council require a resident electrical engineer. 
Forms of application from town clerk. 

Canterbury Electric Lighting committee require a shift engineer. 
Applications to chief engineer, Mr. C. A. Blascheck, by May 5. 


Mr. James L. Graham has been appointed superintendent of the 
Pinkston power station, Glasgow, in succession to Mr. J. W. Donnet. 


Mr. J. W. Willmot, superintendent of the Post Office instrument 
factory, has been appointed by the Postmaster- General to the newly- 
created position of Controller of Factories, 

Mr. Lionel E. Harvey, cf Leeds, has been appointed superintendent 
of tramways overhead construction at Halifax at £150 per annum. 

Mr. A. D. Leiper, assistant superintendent of telegraphs at Aber- 
deen, has been made superintendent, and Mr. D. Fraser has been 
promoted to be assistant superintendent. 


Mr. P. J. S. Tiddeman, of St. Aune's-on-the-Sea, has bꝛen appointed 
resident electrical engineer at Stoke-on-Trent. Mr. Tiddeman 
commenced his electrical career at the School of Electrical Engineer- 
ing, Hanover-square, London. He afterwards entered the works of 
Messrs. Crompton & Co. at Chelmsford ; in Jan., 1895, was appointed 
resident engineer at the Pontypool electricity works, and about 
three years ago was appointed resident and consulting engineer in 
connection with the St. Anne's on Sea electricity supply scheme. 


Accrington.—The accounts of the electricity department for the 
year ended March 31st show a net loss of £1,558. The receipts were 
£1,622, and the working expenses £1.229 ; interest came to £1,077, 
and sinking fund instalment to £974 97,869 units of current were 
sold at an average of 3:8864. per unit. The average price was 4 058d. 
per unit for private lighting, and 1:821d. for power. The capital 
expended during the year was £8,414, bringing the total to £36,979. 
There are only four public lamps. 

Last week an inquiry was held into the application of the Council 
to borrow £2,000 dor electric lighting, £1,200 for refuse destructor 
works, and £525 for the electric lighting of the market shops and 
stalle. The borough accountant (Mr. Beckett) said the first 
portion of the loan was required for cable extensions. The first 
year’s working of the undertaking had resulted in a gross profit 
of £493, which was highly satisfactory. In regard to the £525 
required for market wiring, the work was being carried out at 
the suggestion of the tenants, who would pay a slightly increased 
rental to cover capital charges. 


Argentina —From a recent report from the British Consul at 
Buenos Ayres it appears that a steady demand exists in that city for 
all descriptions of ein ls electric appliances, including fans, venti- 
lators, lifts and plant and accessories for electric tramways and 
lighting installations, There are at present in Buenos Ayres 62 
miles of electrically- worked tramways and the remainder of the 268 
miles of line within the city area are being rapidly converted. 
Over 30,000,000 passengers were carried on the electric lines in 1901, 
compared with 95,500,000 over the remainder of the tramways. 
Automatic lifts are in almost universal use for offices and residential 
flats of any size, and, in fact, the various applications of electricity 
are being utilised to their fullest extent. There are no municipal 
tramways in Buenos Ayres. 


Australian Telegraphs.—It is estimated that a loss of £45,000 
will be made on the telegraph revenue of the State of South Australia 
if the proposed uniform telegraph rates are adopted, by which eight 
words are to be allowed free for name, addre:s and signature to inland: 
telegrams. 


Automatic Telephones.—The Strowger system of automatic 
telephones is about to be adopted in асабо, This system has been 
in operation in several small towns in the eastern States for the 
past two years. It is stated that at Falls River, Massachusetts, 
there are 615 subscribers on this system, the cost of working with 
one attendant being £16. 103. A newly-constituted company is to 
work the system at Chicago. The са із to be 23d. for each 
message, With a maximum of £17. 103, 6d. per annum, or an alter- 
native rate of 21d. per message up to 1,700 for the year, and the 
remainder free. The present charges for the telephone service run 
as high as £33 per annum per subscriber for busine:s telephones. 


Ayr.—The poll on the subject of the running of Sunday trams 
has reaulted in a majority of nearly 3 to 1 in their favour. 


Bath.— The special committee appointed to investigate the present 
position of the electricity undertaking have pr-sented a report, and 
recommend the Council not to accept either of the two offers recently 
made for the purchase of the electricity works. 


Beverley.—An inquiry was held here on Friday last into the 
application of the Corporetion to borrow £15,000 for electricity 
works, The town clerk (Mr. J. W. Mills) said a provisional order 
had been obtained so as to keep out companies. As the result of a 
partial canvass, 74 out of 136 ratepayers promised to take electric 
current, 69 were probable users and only 18 refused. Mr. Baker. 
Mesers. Baker and Appleby) submitted estimates and technical 
etails, Canon Nolloth was in favour of the introduction of the 
electric light into the Minster, whicb, he said, suffered from the 
fumes and discolouration of gas. The inspector (Col. W. Langton 
Coke) concurred in this cpinion, and said that the money saved in 
cleaning by the use of the electric light was considerable. There was 
opposition on the part of ratepayers, who alleged that the works 
would be a burden on the rates. 


Birmingham.—4An inquiry will be held, on Tuesday, into the 
application of the Council to borrow £251,974 for electricity supply. 


Brighton.—The municipal electric tramways are operated under 
probably the most severe conditions in regard to gradients of any 
town in the kingdom. Although nearly 3,000,000 passengers have 
wae carried, up to the present there has not been a single hitch or 
accident, s 
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Camberwell (Gondon).—In a report prepared by the town clerk 
on the conditions on which the Board of Trade offered to grant the 
Borough Council’s application for a provisional order, the Council 
is recommended to inform the Board: that they withdraw their 
application, as the clauses relating to the purchase of the under- 
takings of the companies supplying electricity in the district. are too 
onerous. . 


Canterbury.—At the end of the financial year the electricity 
department had 343 consumers against 259 last year. The gross 
profit was £29,602. 6s, 3d., against £1,885. 14s. 9d. in 1901, and, after 
paying interest and sinking fund instalments, and including last 
year’s balance forward of £419. 10s 6d, there is a surplus of 
£1,150. 4s. 8d. to be dealt with. | | "M 

Cardiff —Estimates of the approximate revenue and expenditure 
of the electiicity department for the year ended March have been 
issued. The expenses were £9,594, while interest and sinking fund 
came to £5,676, a total of £15,270, which left a шо of £1,023 
against £9 in the previous year. In the reportof the engineer and 
manager (Mr. A. Ellis) it is stated that the gross profit was about 
Є$ per cent. on the эры. It has been decided to extend the electric 
lighting mains into the Woodville-road district, at an estimated cost 

Last week the Electrical committee considered а report from the 
chief engineer and manager of the electricity works (Mr. A. Ellis) as 
to the necessity for erecting a sub-station at Cardiff Docks It was 
estimated that а 1,500 н.р. load for lighting and power would be 
obtained from firms in that district. The matter was deferred. 


Coronation Illuminations.—We have received a copy of the 
regulations issued by the St. Pancras Borough Council for wiring 
and charges for supply for additional temporary lighting for Corona- 
tion illuminations on June 26 and 27. The Council reserve the 
right to refuse applications after a safe limit to the station, sub- 
station or house-lead capacity has been reached, Special connections 
will be made at actual cost, which will be refunded if supply 
becomes permanent within three months. For current the charge of 
ld. per 8 c.p. lamp or its equivalent per night will be made. The 
following wiring regulations for temporary work will apply :— 

(a) Current density. The maximum current allowed by the LE.E. rules 
will be approved, viz. :— ý 


Size S.W.G. Amperes 
I1öÜ € 42 
vam 4:4 
öÜ EET 6:8 &c. 


(5) Insulation to earth. If tested in wet weather to be such that not 
more than ;5459th of the whole current required can leak, assuming one 
pole to be earthed. If tested in dry weather to be such that not more 
than ze ssth of the whole current required can leak, assuming one pole to 
.be earthed. 

(c) Joints need not be soldered, provided that the wires are well cleaued, 
that the joint is mechanically strong, that the joint is well insulated with 
both pure rubber and black tape. (The Britannia” form of joint is 
preferable.) 

(d) Not more than 50 8 c.p. lampe are to be connected with one circuit 
and each circuit is to be brought direct to the temporary switchboard, and 
there controlled by a single pole switch and fuse in each conductor. No 
other fuses are to be used. 

(e) Temporary leads are to be secured at points not exceeding lyd. 
apart, either by wood cleats or binding to insulators. 

A temporary switchboard is to be fixed close to the supply service. 
The board should be of hard wood or soft wood covered with sheet asbestos 
aud to be fixed in a horizontal position on brackets likeashelf. The wires 
to be brought up from underneath through holes in the board to various 
awitches, &c. It is important that there should be at least 3ft. head way 
above the board. 

(g) Sufficient lead must be provided to connect the supply service. 

(А) If any temporary wires are connected in ару other manner than 

provided by these rulea the ordinary wiring rules will hold good. 
The circular concludes by recommending that the amount of inflam- 
mable material, ee electric light wires, should be kept as low 
as poesible. 'l'hey should be as far removed as possible from fascia 
boards or other wood work. 


Customs Dues.—The Rassian Customs department announces that 
incandescent lamps of glass and china with metallic attachments are 
dutiable under sec. 169 of the Russian Customs tariffs at the rate of 
74d. per pound. 

The duty on incandescent lamps imported into Norway has 
recently been fixed at lkr. 50ore per kilog, and transfo rmers, which 
we formerly allowed in free, are now charged at 5 per cent. ad 
val, 


Dover.—During the past year over 3,000,000 passengers were 
carried. by the municipal electric tramways and there was a net 
profit of £1,100. 


Durham.—At the meeting of the Durham County Council, on 
Tuesday, it was resolved to institute an inquiry as to how far the 
county was covered by electric supply companies working under 
statutory powers; as to any special facilities existing in the count 
for generating electricity by water-power, &c., and as to the practi- 


cability of such facilities being employed to the advantage of the 
county ; as to the financial results of electric schemes undertaken by 
municipal bodies ; how far it would be practicable and wise to 
develop a scheme of electricity supply for the county through the 
medium of urban or rural councils, consistent with Acts of Parlia- 


ment already obtained by existing companies; and as to the best 


mode of procedure for giving effect to the Council's views and recom- 
mendations. ЫР - | 


Blectricity Bupply in Cheshire —A scheme is being formulated 
for the erection of electricity works for supplying current for lighting 
and power in Cheshire and North Staffordshire Parliamentar 

powers will probably be applied for next session. en 


Electricity Supply in South Wales.—The question of supplying 
electricity in Neath, Aberavon, and Margam was discussed at a con- 
ference last week between members of the three councils and Mr. 
Edmund Hill, manager of the South Wales Electrical Power Distri- 
bution Co. It was agreed to recommend the Councils to take 
electricity in bulk from the company on terms to be agreed. 


Exhibitions.—There is to be held from May 3 to May 10 inclusive 
a laundry exhibition at the Agricultural Hall, Islington, London, 
when a very complete display of laundry machinery will be 
exhibited. 

The opening ceremony in connection with the Wolverhampton 
Exhibition was performed by T.R.H. the Duke and Duchess of 
Connaught yesterday (Thursday). | 

The formal opening of the Cork International Exhibition by the 
Lord-Lieutenant of the County (Lord Bandon) also took place 
yesterday. 


Hampstead (London).—At the end of March there were 2,540 
customers of the electricity department, representing the equivalent 
of 150,602 8 c.p. lamps connected, an increase of 478 and 24,710 
respectively during the year. 


‘Lancaster.—Application is to be made for a further loan of 
£25,000 fur electric lighting and tramways. 


Light Railways.—The Grimsby and Saltfleetby Light Railways 
(Amendment) Order has been submitted to the Board of Trade for 
confirmation. Objections by May 2. КЕ 

The Board of Trade have, after modification, confirmed the Gower 
Light Railway (Amendment) Order, 1902. 

iddlesex County Council have decided to apply to the Light 
Railway Commissioners for permission to construct light railways 
through the Alexandra Park and to erect a generating station thereon. 

An inquiry will be held on May 13 into the application for an 
order to construct a light railway between Torquay and Paignton. 

May 15 has been fixed as the date for holding an inquiry into the 
application for constructing extensions of the Cheltenham and 
District Light Railway. 

Maidstone Council have decided to apply for a light railway order 
for the construction of light railways in their district. 

An inquiry will be held on Wednesday into the application to con 
struct the Clacton-on-Sea and St. Osyth light railway. 

On Wednesday Gloucester Council decided to proceed with their 
application to construct light railways as extensions of the present 
tramway system. 


London County Council.—At Tuesday's meeting the Highways 
Committee reported that the Council, on March 4 last, accepted the 
tender of Messrs. P. and W. MacLellan (Ltd.) for the supply of track 
rails, alot rails and accessories required in connection with the recon- 
struction for electric traction of a portion of the Council tramways. 
The materials to be supplied under the contract included 155 tons of 
sole-plates of a special pattern, regarding which Mr. L. Cooper, Leeds, 
holds certain patent rights. ‘[he result of negotiations between the 
Council and the other parties concerned was an arrangement under 
which the sole-plates required will be supplied direct to the Council 
by Mr. Cooper for £1,846. 53, while an item of 155 tons of track 
rails will be added to Messrs. MacLellan’s contract in place of the 
sole-plates, and by wuy of compensation for the reduction in the value 
of the contract. The amount of the originally accepted tender was 
£41,742. 4e. 4d., which, under the new arrangement, would be 
reduced to £40,509. 19s. 41. ; but, in addition, there would now be the 
amount to be paid to Mr. Cooper, making in all £12,356. 4s. 4d., an 
increase of £614. Against this additional expenditure must be set 
the 155 tons of rails, valued at £1,023, which the Council would 
obtain. The Council approved the committee’s action, 


Market Drayton.— The Parish Council are supporting the appli- 
cation of the Market Drayton Electric Light and Power Co. for a 
licence to establish electricity supply. 


Municipal Telephony.—Consideration of the National Telephone 
Co.’s bill for additional powers in regard to their Hull undertaking 
has been postponed, in view of a probable settlement of the differences 
between the Corporation and the company. Proposals made by the 
Corporation are at present under consideration by the company's 

irectors. | 


» 
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New German Atlantic Cable.— The c.s. “Von Podbielski” is 
abut to rail for Fayal (Azores), and thence to North America, to 
take soundings in the Atlantic for a new German-American submarine 
telegraph cable. 


Northampton.—The Council recently acquired the local horse 
tramways, and have decided to introduce electric traction and carry 
out extensions at an estimated cost of £120,000. 


Nottingham —The Woodborough-road elestric tramway route is 


ready for official inspection. A successful trial trip over the route 
was made on Wednesday. 


. . Obituaries.—We regret to record the death of Mr. Granville C. 
Vines, 50 dn electrical engineer at Kimberley, South Africa. The 
death took р ace recently at Kimberley from enteric fever. 

Mr. William Samuel Wentworth, senior partner in the old- 
establiehed electrical and gas engineering firm of Wentworth & Co. ; 
Newgate-atreet, London, committed suicide on Sunday last. He 
had suffered lately from giddiness and depression, and the coroner's 
jury returned a verdict of suicide while temporarily ineane. 


Penny Postage to China.—Prepaid penn has been 
established for all places in China ant Brit post offices are 
maintained. "This includes correspondence with the following places 
(in addition to Hong Kong) :—Amoy, Cauton, Foochow, Hangkow, 
Hoihow, Liu Kung Tau (Wei-hai-wei), Ningpo, Shanghai and 
Swatow. : 

Personal.— Оп April 26 Mr. Reginald J. Wallis-Jones, M. I. E. E : 
Assoc. M. Inst. C. E., sailed for New York on a short business visit to 
the States in connection with electric welding and other matters. 

A large gathering was entertained at the Criterion Restaurant 
on Friday last by the directorate of Electric Lighting Boards (Ltd.) 
as a send-off to Miss A. Ashton Bence on her departure to the 
Cape on the company’s behalf. Miss Bence, it will be remem- 
bered, visited the United States last year to negotiate the sale of the 


company’s patents in America. The object of her visit to the Cape 
is of а similar nature. 


Pontypool.—Negotiations are in progress for the purchase of the 
urdertaking of the Pontypool Electric Light and Power Co. by the 
District Council, and Messrs, Wheatley Kirk, Price & Co. have been 
called in to report. 


Pontypridd.—Application has been made for sanction to borrow 
moneys for electricity works. | 


Presentations.—On Tuesday last week the borough electrical 
engineer at Maidstone (Mr. E. E. Hoadley) was presented with a 
marble clock on the occasion of his approaching marriage. The chief 
assistant (Mr. Carr) made the presentation. 


Last weck Mr, F. C. Pay, of Hammersmith, who is taking up the 
р sition of chief engineer at Newton Abbot electricity works, was 
presented with an oak case of drawing instruments, &c. The pre- 
sentation was made by the chief engineer, Mr. G. G. Bell. 


Salford.—The Lower Broughton electric tramway routes will be 
opened for traffic to-day (Friday). 


Singapore.— With regard to the construction of tramways at 
Singapore, to which reference has recently been made in our columns, 
the detailed; particulars of the requirements in regard to these works 
is set out in the Government Gazette of the Straits Settlementa of 
March 27, which cau be seen at the Commercial Intelligence Branch 
of the Board of Trade, Parliament-street, London, S.W. One of the 
provisions of the Ordinance provides that all engines, boilere, elec- 
trical generating apparatus and power-station equipment, car bodies 
and electrical equipment therefor, includiog motors, shall be of 
British manufacture ; and the Governor in Council may, in case the 
eame or any of them ehall not be of British manufacture, forfeit the 
same, and for this purpose remove the same and dispose thereof as he 
may think fit for the benefit of the Government, 


Spain.—La Sociedad Union Industrial Minera of Linares is 
putting dowa plant to utilise the waters of the river Guadalquiver 
at Batan de la Fuente in the generation of electric energy at 
Marmsleje, Villa del Rio, Montoro, Bujalanie and Cañete. The 
plant comprises three 260 н р. Voith turbines connected to Schuckert 
three-phase alternators. 


Telegraph Oonvention of 8%. Petersburg.— Uruguay has 
adopted the St. Petersburg Convention, and becomes a member of 
the International Telegraph Bureau. 


Telephones in the Temple.—The Benchers of the Inner Temple 
have conditionally consented to Post Office telephones being intro- 
duced into the chambers and buildings of their Inn, The Benchers 
of the Middle Temple, on the other hand, have refused their consent. 


Trunk Telegraph Line to Scotland.—It is announced that the 
construction of an underground telegraph line in extension of the 
existing line from Birmingham is about to be taken in hand by the 
postal authorities, and is to be continued on to Manchester, Liverpool, 
and, finally, to Edinburgh and Glasgow. 


‘Tynemouth .— Application for sanction to a further loan of £8,000 
for electric lighting extensions has been made. | 
The salary of the electrical engineer (Mr. С. Turnball) has been 
increased to £300 per annum. " 


Wolverhampton.—The official inspection of the electric tramway 
between the Railway Station-drive to Coleman.street took place 
on Saturday, and the line was opened for traffic on Monday. , 


Wrexham —For some time past complaints have been made of 
breakdowns in the supply of electricity, and these have been attri- 
buted to faulty cables. A special meeting of the Council was held 
on Tuesday to consider a letter from the contractors (the St. Helens 
Cable Co.) with reference to their investigation of the complaints. 
The Council decided to leave the matter in the hands of their 
engineer (Mr. W. H. Trentham). As various statements have been 
published in regard to the matter, the contractors have male a 
statement, from which we extract the following :— : 

. The fact of the matter is, that this company have agreed to take out a. 
few lengths of lead-covered cables, the lead covering of which has been 
damaged by electrolysis setting in through the faulty suspension of the 
arc lamps, for which we were not responsible, the quality of the cable 
being absolutely up to standard. Of couree, all paper cables are depen- 
dent for their safe working on their lead covering, and if this is once 
pierced by electrolytic action, as has happened in many places—for 
instance, at Bootle, St. Helens, Glasgow, Dublin, &c., where the cables 
were laid in the same perfect manner as our cables were laid in Wrexham 
—then the cables must naturally break down, and some of the most 
eminent engineers in the country agree that lead-covered cables will have 
to come out sooner or later in many places. We have agreed to replace 
about £300 worth of damaged cable with our new patent non-lead- 
covered cable, with the full sanction and approval of the consulting 
engineer. ; 

The following revised scale of charges for the supply of electric 
current has been adopted, in place of the uniform charge of 6d. pef 
unit :—Up to 100 units, 6d. ; from 100 to 300, 5d. ; from 300 to 
1,000, 424. ; from 1,000 to 1,500, 444. ; and from 1,500 upwards, 
41d. The present di: counts are to be withdrawn, and a uniform 
discount of 24 per cent. on all lighting accounts allowed if paid within 
a month. Meter rental has ben raised from 18. to 2s. per quarter. 
The revised scale comes into force on July 1.. 

The consulting engineer has submitted estimates of the cost of 

roviding plant for the eupply of current to the Wrexham District 

ramways Co, The capital outlay is put at £6,572. 


NOW READY. 


Price 18s. 6d., by post (U.E.), 13s. 34. ; Colonies, 145. ; abroad, 148. 6d. United 
Btates, 168. 


. “The Blectrician" Electrical Trades’ Directory and Hand- 


book for 1902 (corrected to February 10, 1902)— In addition to 
he well-known features of this DrRECTORY AND HANDBook (all of І 
which have been carefully revised and brought quite up to date), а 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 


tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster- Generaland the National Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, e. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.'s service. In the division 
of “ Electric Light, Power and Traction,” the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis- Hayward, B.A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric * Bulk" areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has {= carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits, The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bia 
BLUE Book, with all the information, technical, financial and 
general, that it is possible to compile, 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us by first post 
Thursday morning; New Catalogues, Price Lists and similar matter 
carly in the week ] 


— — 


. TENDERS INVITED. 

West Ham Corporation invite tenders for two steel chimneye, four 
fans and engines for induced draught, brickwork in connection with 
the flues and economisera Specifications, &c., from the borough 
electrical engineer (Mr. Jas. K. Bock), and tenders to the town clerk 
(Mr. Fred, E. Hilleary) by 4 p.m. of May 13. An advertisement 
contains additional particulars. 

West Ham Corporation also require tenders for the construction of 
eight transformer chambers. Tenders by May 13. 
`- Glasgow Corporation invite tenders for the supply of motor-driven 
boosters and relative ош apparatus. Specifications, &c., from 
the chief engineer (Mr. W. A. Chamen), 75, Waterloo-street, Glasgow, 
and tenders to the town clerk (Sir J. D. Marwick) by 5th May. See 
advertisement. 

Glasgow Corporation also require material for extension to switch- 
pcs ай Coplawhill sub-station. Tenders to town clerk by 5 p.m. 
May 7. 

Halesowen Rural District Council, having obtained authority to 
erect electricity works and to construct light railways, invite com- 
munications from companies willing to take over their powers, and 
to carry out the works authorised and obligations imposed by the 
orders. Further information from the clerk (Mr. Е Н. Grove), 
to whom communications are to be sent by May 21. Plans may be 
seen at the offices of the consulting engineer (Mr. Reginald P. Wilson), 
66, Victoria-street, Westminster, S.W. See advertisement, 

Ilford District Council invite tenders for the supply of three 
10 нр. electric motors. Specifications, &c., from the chief engineer 
(Mr. Arthur H. Shaw), electricity works, Ilford, and tenders to the 
clerk (Mr. J. W. Benton) by noon May 13. See adv ertisement. 

Swindon Corporation invite tenders for the supply, delivery and 
erection of a storage battery of 252 cella, and accessories. Specifica- 
tions, &c., may be seen at the offices of the engineers (Messrs. Lacey, 
Clirehugh and Sillar), 78, King-street, Manchester, and 2, Queen 
Anne’e-gate, Westminster, and obtained from latter office only. An 
advertisement contains further particulars. Tenders to the town 
clerk (Mr. Robert Hilton) by May 19. 

Егић Disti ict Council invite offers from firms willing to take up 
free wiring in the district. Communications to the clerk (Mr. 
Charles H. Fry) by noon May 5. See advertisement, 

ExTENSION oF Time.—London County Council invite tenders for 
wiring and fittings for the electric lighting of the Euston-road fire 
station. Tenders to the clerk (Mr. G. L. Gomme), County Hall, by 
10 & m. May 8. | 

Fulham (London) Establishment committee invite tenders for a 
600kw. two-phase steam alternator (with Willans, Bellies or Allen 
engine) or a 600kw. Pareons’ turbo-alternator. Tenders to town clerk, 
Town Hall, Walham Green, London, S. W., by 7 p.m. May 5. 

Dartford District Council require tenders for a 300kw. steam 
- dynamo, with steam and exhaust pipes switchboard instrumenta, 
&c. ; one Lancashire boiler with feed pump, additional feed pipes 
and extension to economiser. Tenders to clerk by noon May 10. 

el Ta es tenders for 5 of a self- 

ropell отту for military purposes. Specifications, &c., from 
атн of Army Contracts (Mr. A. Major), War Office, London, 
S.W., to whom tenders by noon July 31. | 

Aberdeen Electric Lighting committee invite tenders for а 20-ton 
electrically-driven overhead crane for their Dee Village electricity 
works. "Tenders to city electrical engineer by mid-day May 7. | 

Dublin Lighting committee invite tenders for the construction of 
a cast-iron subway under the Grand Canal Dock. Tenders to chair- 
man by noon May 13. | 

The Great Northern Railway Co. (of Ireland), Belfast, require a 
спао and а 41 нр, Crossley high-speed gas epgine. Tenders by 

y 12. 


Oldham Electricity committee invite tenders for lighting and 
traction switchboards and instruments. Tenders to Mr. Andrew, Gas 
and Water Officee, Oldham, by May 6, 

Harrogate Corporation invite tenders for material for laying about 
600 yds. of light railway for electric or steam traction. Tenders to 
engineer (Мг. E. W. Dixon), 14, Albert-street, Harrogate, by May 12. 


Grim:by Corporation rcquire continuous-current arc lamps, are 
lamp posts, stoneware pipes, cables, &c. Tenders to borough electrical 
engineer (Мт. W. A. Vignoles) by May 5. 

Bedford Electricity committee invite tenders for economisers. 
Tenders to chairman by May 19. | | 

Colchester Electric Light and Power Co. invite tenders for the 
extensions of their boiler and engine houses. Tenders by 5 p.m. May 7. 
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Clyde Navigation Trustees invite tenders for electrical and other 
stores for 12 months. Tenders to Mr. T. R Mackenzie, 16, Robertson- 
street, Glasgow, by noon May 8. 

Barrow Corporation require are lamps, columns, switchboard, 
pillars, &c. Tenders by noon May 7. i 


Bury Corporation invite tenders tor tramway feeder and pilot 
cables, conduits and accessories, Tenders to town clerk by May 8. 

Dewsbury Electricity committee invite tenders for a traction switch- 
board. Tenders by May 12. | 


Woolwich Borough Council require 10,000 pairs of arc lamp carbons 
and а 70 H.P. motor. Tenders by May 15. 


The municipality of Ottawa, Canada, is about to call for tenders 
for a gir ор service, with exchange and apparatus for 
4,000 subscri 


The тшер Authorities of Calarashi-Stirbeiu (Roumania) invite 
tenders until May 31 for the conceesion for electric lighting for 35 years. 

- Gualeguay (South America) municipality will shortly invite tenders 
for public electric lighting. 


TENDERS RECEIVED AND ACOEPTED. 


Plymouth Town Council have accepted the tender of Messrs. - 
Heath & Co. for wiring the refuse destructor works at £67. 


We are informed that during the past few days the British Insu- 
lated Wire Co. have obtained, among other contracts, orders from 
South Shields (for extensions), Brighton (Lin. cable), Salford (high 
tension cables for one year), British Electric Traction Co. (cables for 
Lye tramways), Islington (high tension arc lighting cables), Partick 
5 Guernsey . cable), Coventry (extensions), 

lackheath and Greenwich Electric Supply Co. (extensions), Great 
Central Railway (copper wire for one year), Bexhill (extensions),, 
Bristol (8 miles of low tension power cable), and Cleckheaton 
(extensions). 

Bristol Corporation have accepted the tender of the British Iasu- 
lated Wire Co. for power cables, Tenders were also submitted by 
Siemens Bros. & Co., the Telegraph Manufacturing Co., St. Helens 
Cable Co., Johnson and Phillips, W. T. Henley’s Co., Western Electric 
Co., W. T. Glover & Co., and Callender’s Co. 


The contract for all the switchboards required by the Bengal- 
Nagpur Railway Co. in connection with the electrical equipment of 
their workshops has been placed with Messrs. Kelvin and James 
White (Ltd ). 

Messrs. Kelvin and James White have also obtained the contract for 
traction switchboard and extension on main switchboard at Warrington. 


Swansea S:hool Board have accepted the tender of Mr. John S. 
Brown for wiring the Central Higher Grade School at £329. 


Hull Corporation received nine tenders, ranging from £3,207 to 
£3,816, for the supply aud erection of pipework, pumps, motors, &c., 
and that of Messrs. Thornton and Crebbin was accepted at £3,312. ` 


Dundee Council have accepted the tender of Meesrs, Hurst, Nelson 
& Co., for the supply of tramcurs and that of Mesare. Dick, 
Kerr & Со. for the electrical equipments. | 

Southampton Corporation have accepted the tender of Callender's 
Company for the supply of cable at £1,206, that of Messrs. Herbert 
Morris and Bastert tor a crane at £272, and that of Mesera. Oates 
and Green for earthenware troughing. 


Stafford Council have accepted the tender of Callender's Company 
for cable at £1,150. | | mE 

Brighton Corporation have not yet opened the tenders recently 
sent for a high-rate discharge battery and automatic reversing booster 
and switch gear, their consideration having been deferred. 

Luton Town Council have received .10 tenders for distributing - 
maine, and the:e are at present under consideration by the resident 
electrical engineer, | 


Y 


BUSINESS NOTIOBS. 

The London office and show room of Messrs. Elliott Bros. have 
been removed from 101, St. Marciu’s-lane, to 36, Leicester-equare, 
W.C. The telegraphic address “Ohm London,” and telephone, 
No. 3852 Gerrard, remain as heretofore. 

Messrs. D. Wilson, J. W. Graham and R. Graham (trading as 
Wilson, Graham & Co.), electrical engineers, Fitzwilliam-street and 
St. John’s-road, Huddersfield, have dissolved partnership. Debts by 
J. W. and R. Graham. 


We are informed that Mr. E. MacGregor Duncan has resigned his 
position upon the staff of Messrs, Kennedy and Jenkin, and has 
commenced practice as a consulting engineer at 27, Old Queen- street, 
Westminster, S. W. 

Messrs. Moores, Farrell & Co. have removed to Mynshull's House, 
Victoria-street, Manchester. The firm are sole agents for Brockie- 

ell arc lamps, consolidated telephones, Everett-Edgcumbe electrical 
instruments, &c. 


The Irish office of the British Thomson-Houston Co. hasbeen removed 
from 21, Lincoln-place, Dublin, to 9, Donegal-square West, Belfas 
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BANKRUPTOIBS, LIQUIDATIONS, &c. 

A meeting of the Auto-Electro Feed Water Purifier Co. (Ltd.) will 
be held at Lich Gate, Wolverhampton, on May 31, to receive an 
account of the winding-up. 

Claims against the British Electric Meter Co. (Ltd.) must be sent 
to the liquidator (Mr. F. S. Springett, 1464, Queen Victoria-street, 
London, E. C.) by June 10. 


. Mr. H. E. Abbott, of 5, Fenwick-atreet, Liverpool (with a com- 
mittee of inspection), has been appointed liquidator of the Electrical 
Regulating and Lighting Syndicate (Ltd.). 

The liquidator in the liquidation of the Epstein Electric Accumu- 
lator Co. (Ltd.) has been released. 


A A for the discharge of J. G. M. Hilton, electrician, 
Trad gar Works, Bow Common-lane, London, E., will be heard at 
Banktuptcy- buildings, London, on 15th inst. 

A first and final dividend of 2s, 31. is payable at 14, Chapel-street, 
Preston, in the bankruptcy of Thos. Morley, electrical engineer, 16, 
Whalley-road, and Argyle-street, Accrington. 

In the bankruptcy of Lewis Bayliss, electrical accessories maker, 
Wednesbury and London, Mr. W. R. Davies, 63, Temple-row, Bir- 
mingham, has been appointed trustee. 

The Court has approved of a composition of 103. being paid by 
HF. D. MeIntyre, electrical engineer, &:, 15, Werter-road, Putney, 
London, and Glanamman Colliery, Carmarthenshire. 


Plant for Sale.—Particulars of some electric lighting plant, which 
is for sale about the end of June, are given in an advertisement. The 
plant includes two Crossley 16 H P. gas engines, one E. C. C. and 
two Morley compound-wound d ynamos, a Pritchett and Gold battery, 
&c., and can be seen by appointment at Messrs. Jones Bros., Oak wood- 
court, Addison-road, fon on, W. 

Some electric lighting plant (including two Crossley gas engines, 
two dynamos, switchboard, &c.) is advertised for sale in another 
column. Applications to Kelly's Directories Limited, 182-4, High 
Holborn, London, W.C. 


Factory Sites.—Messrs. Humbert and Flint, Watford, Herta, 
and 11, Serle-street, Lincoln’s Inn, London, W.C.,' announce in 
gris ои tome convenient factory sites in the Watford district 
or i | 

Мт. J. Н. Osborne, 15, Charterhouse-street, London, E.C., has for 
dispoeal convenient freehold sites for factories, under 11 miles from 
City, and adjoining railway and navigable river. 

„Simplex Coronation Fittings.—A new price list of these 
fittings, specially designed for Coronation illumination devices, is 
being sent out by the Simplex Steel Conduit Co, (Ltd.), of Birming- 
ham, London and Manchester. Several devices are illustrated. 


Fuse Box Patents.—The Reason Manufacturing Co. (Ltd.), 
Brighton, call attention in an advertisement to the judgment recently 
given in their favour in regard to patent No. 5,863 of 1894. The 
proceedings in this action were fully reported in our last issue. 


Time Switches.—The General Electric Co. describe and illustrate, 
in their circular No. 1,003, Wilson’s patent automatic time switch, 
which has been designed * with a view to overcoming the many faults 
of the maximum demand system." It is claimed for the Wilson time 
switch that it is adaptable to any existing watt-hour meter and for any 
shunted meter, either for continuous or alternating current. 
Instructions for fixing are given. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments ог 
machines, which are not separately specified) from April 23 to 
April 29, with the ports of destination :— 

Africa—Alexandria, £25 ; Cape Town, £435; Durban, £1,425; Port 
Elizabeth, £22; Suez, £19,966 (submarine cable). Argentina — Buenos 
Ayes, £333 (including £250 telegraph material).  Australasia— Adelaide, 
£435 ; Auckland, £15,889 ; Brisbane, £147 ; Cooktown, £24 ; Launceston, 
£95 ; Perth, £4,805; Rockhampton, £280; Sydney, £973. Ceylon — 
Colombo, £50. China—Shanghai, £179. Chwi—Valparaieo, £107. Den- 
mark—Copenhagen, 2851 (telegraph wire). Germany Cologne, £1,750 
(telegraph apparatus) ; Hamburg, £10. Holland— Amsterdam, £65. Hong 
Kong, £1,948. India — Calcutta, £314 (includiog £24 telegraph wire). 
Japan—Tokio, £48. JNorway— Christiania, £27 (telegraph wire). Siam — 
Bangkok, £100. Sweden—Gothenburg, £321 (including £23 telegraph 
wire). Total, £48,824, against £15,002 in the corresponding week last 
year (April 24 to 30). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


* Small Dynamos and Motors: How to Make, Test and Repair 
Them." By F. E. Powell (London: Dawbarn and Ward, Ltd.) 6d, 


“Lord Kelvin, G. C. V. O.“ By John Monro. Bijou Biography. 
London: H. J. Drane.) 18. 4 did 


PATENT RECORD. | 


Бае 


The following List of Applications for Patents und Specifications published 
has been compiled for this journal by Massrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


3 -~ APPLICATIONS FOR PATENTS. 


Nor. The undermentioned Applications are not open to public inspection 
until after the acceptance of: the Complete Specification. The names within 
parentheses are thosc of communicators of inventions. When Complete Speci- 
fication accompanies application, an astcrisk is affixed. 

Where not otherwise stated, the application is made in London. 


February 5, 1902. | 
Н. Farrar. Man hsster. Shade holders for incandescent lampe. 
. W. SUTTON and S. Lorp. Liverpool. Grinding in position commu- 

tators of dynamo.electric machinery. 

. F. G. Воснев. Glasgow. Buttons for swi ches. 
. G. LAMBERT. Glasgow. Telephone exchange circuit. 
. G. LAMBERT. Glasgow. Telephone line jacks. 
. G. HookHaM. Coin freed meters. 
. G. HoxoLp. Magneto-electric ignition apparatus.“ 


February 4, 1902. | = 


2,763. E. Н. Lawson.  Newcastle-on-Tyne. Adjusting appliance - for 
| tramcar trolleys. ne e du 
2,774. R. F. HALL. Birmingham. Switches.“ „ 
2,820. P. GaRNTI and R. Ромрил. Voltmeters.“ | oe 
2,825. H. J. CoaswsLr. Time electric switches.“ AE i 


. M. F. Waiton. Rail bonds. EOS $ 

2,840. E. STANLEY and British Prism GLOBE ELECTRICAL Co. Street lamps 
for incandescent lamps. DE 

. S. BIBBY. Cablee. , 

. A. VANDAM and Т. H. Marsa. Automati: fuse cutouts and cutins. 


February 5, 1902. i 
‚ C. G. Watson. Electric distribution systems. 
. А. К. Ax pRIANO. Telephone systeme.“ 
A. H. Apams and J. T. Mourp. Starting and controlling electric 


motors. 
February 6, 1902. 


. J. SWINBURNE and M. SoLOMON. Incandescent lamps. 
C. J. WIiohTIAN and A. Hupson. Bradford. Casiogs for electric 
wires. 
. В. CRUVELLIER. 
system.“ 

. L. LavaaNE and L. BgRTRAND. Liverpool. Current collectors. 

. А. E. CARTER. Brighton. Automatic shunt coil core for arc lamps. 
. Е. CaRTER. B.ighton Double-acting arc lamp brake for feeding 
at a uniform rate. 


Leicester. Electric traction by surface contac’ 


February 7, 1902, И 

. A. D. Suit. Bradford. Safety fuses. | 
. J. GREENWOOD and J. HARTLEY. Trolley heads. 
. E. Twarrs. Norfolk. Repeatiog semaphore signals by electric bell 

in cab of engine during foggy weather or falliog snow. ; 
‚ С. E. G. GILBERT. Chingford. Electromagnetic switch. 
. S. Frank. Sockets for uniting two telegraph wires.* 
H. T. Harrison and IMprovep ELECTRIC GLow Lamp Co. Are lamps. 
. R. Grissox. Secondary circuits of alternating currents, 
. D. BzRGMAN. Multipolar electrical machines. 
. T. J. RoREE and E. Rorks. Telephony. 


February 8, 1902. 
. L. СЕВЕВОТАМІ and M. Baumer. Switch systems for telephone 
circuits.“ 
. Т. F. and T. S. WaL RER. Electrical ship log. 
. P. Jensen. Electric signal register and telephone systems. (The 
. " Yurgae Signalphone Mfg. Co., U.S.)“ 
5,256. C. M. JonNsTON. Terminals of electric fittings. 
5,259. E. ScHATTNER. Mercury vapour electricity lamps. 
3,272 and 5,273. W. P. THoMrsox. Liverpool. Carbons for arc lamps. 
(C. Conradty, Germany.) Е 


February 10, 1902, 
J. PLACE & Soxs and W. H. Prace, Hali'ax. Conduite. 
. E. TOWNSEND. Birmingham. Electric light fittings. 
R. HoPrErT. Resistances. 
C. W. WROR. Harrow. Telephone clips. 
. J. Y. JOHNSON. Protective operating device for electric motors. 
(Electric Controller and Supply Co., U.S.)* 


February 11, 1922. 
J. E. PARKER. Shallow conduit for electrical tramways and railroads, 
B. T. S. BAGNALL. Liverpool Lamp suspender adjusting device. 
Barry, HENRY & Co. and R. B. Davipson. Glasgow. Guards for 
electric tramcara. 
J. JONES and J. Јомиз, jun. Switches.“ 
P. J. S. TippEMAN. Manchester. Electric lamps and lamp-holders. 


SIEMENS Bros. & Co. Lightning dischargers, (Siemens and Halske 
A. G., Germany.)“ 


5,491. Siemens Bros. & Co. Brush-holder. 
Germany.) 

5,497. С. EARL-ADAMS. Machinery for generating electricity. 

5,555. C. M. Croox. Electrically- wound clocks,* 


3,390. 
3,392. 
5,411. 


5,416. 
3,428, 
5,490. 


(Siemens and Halske A. G., + 
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February 12, 1902. 

3,553. M. Brooxs. Lancashire. Combined telephone transmitter and 
receiver. 

5,556. Н. F. CLouaH. Birmingham. Electric fog signalling. 

5,605. G. H. RussELL. Kingston - on- Thames. Conducting current from 
overhead cables to trams. 

3.608. 5вмкх< Bros. & Co. Strands for telegraph and telephone cables. 
(Siemens and Halske A. G., Germany.)* 

5,609. C. A. VicREUX and L. V. BRILLIÉ, Governors for regulating 
electricity supply. 

3,510. F. B. Beur. Electrically-propelled vehicles for single rail elevated 
railways." 

3,622. W. Korrgrs. Cleaning and poliahing electrical collectors.“ 

5,624 and 5,625. C. E. OSBORN and BritisH Motor Traction Co. 

ing candles for exp'osive motors. 

. L. Wirtz. Arc lampe. 

. L. A. К. WALLACR. Table stand and wall bracket for electric light. 

.J. C. JacksoN. Open.slot electric traction systems. 

. P. R. Monro and J. M. Bowman. Current collectors. 

. J. Е. Commincs. Insulated electrical conductors.* 

. A. Forp-Lioyp and C. STIRLING. Fixing and carrying electric cables. 


February 13, 1902. 

. W. H. Jonson and R. Marsa. Manchester. Electric igoition of 
miuers' lamps. | 

. А. E. KBEARSLRY and T. Sparrow. Shade 
carriers, 

. R. A. HApFIELD. Electric and magnetic apparatus. 

A. F. SpooxzR. Electric ignition devices. (J. Guenet, France.) 

. W. M. Morpgy. Alternate-current distribution. 

. F. H. Lorine. Arc-projecting lanterns. 


February 14, 1902. 

P. GBAHaAM. Manchester. Point shifting appliance for electric 
tramways. 

J. C. MACALESTER. Glasgow. Lamp switch. 

. W.J. Мпрох. Railway signalling.* 

. J. T. NiBLETT. Storage batteries. 

R. H. HAMMOND and J. TAxLOR. Reflecting, increasing and inten- 
sifying light from electric lamps. 

. L. SUNDERLAND. Switches, switch bases, and connecting circuits to 

be controlled with same. 


February 15, 1902. 
5,894. Е. Brown. Birmingham. Glow lamps for occasional illumination. 
5,907. A. M. Davis and М. G. Wacaorr. Supplying energy to electric 
tram cars. 
5,912. P. L. T. HERoULT. Electric furnaces. 
3,915. J. H. Reeves. Coherers for wireless telegraphy. 
5,921. A. PETZENBURGER. Elevated electric railways and trains. 


Spark- 


St. Anne's-on-the-Sea. 


5,932. Н. F. Jory, sen. Dynamo-electric machines and motors. 
8,988. C. WREDE and H. JUNGBLUTH. Storage and distribution of electricity 
by ac:umulators. 
5,942. H. Bran. ee for electric conductors. 
5,963. Н. H. Laks. Telegraphic and telephonic apparatus (Aktieselskabet 
* Progress," Norway.)* 
February 17, 1902. 
5,967. G. H. ARCHER. Bradford. Electrically-connecting tram and like rails. 
3,985. G. L. Hogan. Lightning and current arresters, equalisers, con- 
densers and the like. 
4,009. PIERRE DE CHIMKEVITCH and Ерослвр Barazer.  El:ctrical néedle 
registering devices. 
4,032. L. ARDBEWS. Electrical distributing systems. 
February 18, 1902. 
4,045. C. HAwiLTON. Glasgow. Making electrical connections. 
4,044. S. BLicHT. Blackpool. Street conduit trolley system. 
4,054. Н. RAwsBoTTOM and J. M. RicHARDsON. Terminals for secondary 
batteries. 
4,076. C. Mitts. Bristol. Time-checking apparatus. 
4,091. J. A. HAN T. Arc lampe.“ 
4,096. A. J. Bout. Dynamo- electric machines. (T. B. Hatch, U.S.)“ 
4,097. R. L. WIS and J. A. Ewisc. Magnet cores. 
4,104. B. KLEIN. Safety device for electric tramways. 
4,107. G. L. Hocan. Transmission and utilisation of electrical impulses. 
4,147. E. PLANCON. Electrically illuminated signs. 
4,161. H. McGirLivRAY. Lighting of electric cars. 
4,179. C. a) Speed regulator for electro-motors. (H. L. Rochat, 
ndia. 
4,180. K. Ерассмве, E. J. Everett and F. Ponaa. Electrical synchronism 
indicatora. 
February 19, 1902. 
4,185. W. WARDLE and J. W. CUTLER, Manchester. Electric advertising 


devices. | 
4,188. W. Barry. Stockton-on-Tees. Trolley heads, 
4,196. J. Herugnincton & Sons and E. P. HETHERINGTON. 

Appliance for making holes for standards. 


Manchester. 


4,254 and 4,274. H. H. LAKE. Batteries. (Société Anonyme Le Car- 
bone,” France.) 
4,271. Hon 2 55 Automatic electric brakes. (Invention Developing 


4,275. P. OrrgNBROICH апа L. MarELL. Automatic electric fire alarms,* 
4,285. Yost MiLLER Co. Sockets for incandescent lamps.* 


February 20, 1902. 
4,557. Зівмемз Ввоз. & Co. and W. DrgsgLHomsT. Flexible conductors.* 


4,568. R. GaiLLARD and E. DucBzTRT. Microphones for high tension 
currents.“ 


4,574. J. A. Rianon and E. EISENMANN, Are lamps.“ 


4,571. J. C. FELL. „ Electrically printing typewriter. (Union Typewriter 

Co., U.S.) | 
February 21, 1902. 

4,397. Е. R. Lane. Pewsey. Towing boats by electricity. 

4,416. A. H. Mayes. Hove. Preventing sparking on trolley lines. 

4,426. H. J. P. KuiProN. Manchester. Electric light fittings. 

4,438. G. RosBLIEB and B. DRILAGANA & Co. Process and means for 
perforation of electro-deposited films. 

4,445. E. A. FALLER. Automatic telephone system, 


(Date applied for. 
August 22, 1901, date of application in U. S.,“ 5 


4,463. Н. FARADAY. Electric switch. 
February 22, 1902. 
4,475. J. SWINBURNE. Electric railways. 


4,492. A. W. Егжоор and А. Н. Ровтев. Electrical signalling.’ 
4,496. W. Haypgen. Chichester. Electro-maguetie gravity pin. 
4,520. V. G. APPLE. Batteries.* 

4,521. V. G. APPLE. Storage batteries." 

4,522. V. G. APPLE. Electric ignition apparatus.“ 


February 24, 1902. 

E. B. WepMors. Rugby. Automatic switches for motor starting 
rheostats. 

Sremens Bros. & Co. Cutting out large quantities of electrical: 
energy, particularly when of high voltage. (Siemens & Halske, 
A.-G., Germany.)* 

4.624. SigMENs Bros. & Co. Cutting out contact devices. 

Halske, A.-G., Germany.)* 

4,631. C. D. ABEL. Mantles for carbons of arc lamps. 
Co., Germany.) | 

4,640. D. R. BRoaADBENT. Enclosed or open arc lampe. 

4645. G. G. M. HahRnINGHAM. Rail bonds. (Felten & Guilleaume, 

Carlswerk A.-G., Germany.) 

4,648. Е. A. Роскілкатох. Liverpool. Cutouts or fuse boxes, feeder 

pillars, and other devices for interconnection of s number of con- 

ductors, 

E. J. WILLIAus and A. N. RYE. 


4,596. 
4,625. 


(Siemens & 


(Siemens Bros. & 


4,664. Electrol'ers. 


COMPANIES' MEETINGS AND REPORTS. 
— —— 


Indo-European Telegraph Co. (Ltd.). 


* The thirty-fifth ordinary general meeting was held on Wednesday, under 
the presidency of Mr. J. HERBERT TRITTON. ; . 

The SECRETARY (Mr. L. Pegenkopf) read the notice calling the 
meeting, and | | 

The CHAIRMAN, in moving the adoption of the report and accounts, said : 
At our last meeting I-expressed a strong wish on hehalf of the Company that 
the reduction of the telegraphic rate to India could be brought about. 
Unfortunately, there were obstacles in the way at that time, and it 
appeared to be almost impossible to overcome them. In several quarters 
this Company was held to be the stumbling-block, but this was ‘by no 
means the case. The International Telegraph Convention provides that 
every interested administration shall give its consent before an alteration 
in the rates can be made. This Company expressed, without the slightest 
reserve, its cordial concurrence in the plan of the reduction when 
first mooted, and endeavoured by persistent negotiations to procure the 
a:sent of all parties, but this was not obtained until this year, 
when, of course, the reduction was brougbt into force forthwith. It 
is unnecessary to impress upon you the considerable decrease that may 
be expected in the revenue, seeing that the rate has been reduced front 
Дв. to 28. 6d. рег word, making a reduction of 1s. 6d. per word. The Indian 
Government has, however, agreed to share in the reduction to the extent 
of one-third of the loss that will have to be sustained. Several reductions, 
of minor importance, have been introduced over the Company's system, 
and the rate for messages exchanged between this country and Australia 
has been further reduced to 3s. per word, the standard for this traffic 
having been maintained for three years. The policy of the Company is to 
give reductions in telegraphic rates where possible, to facilitate commercial 
enterprise, во long as the revenue of the Company is not reduced to too narrow 
a margin. I informed the shareholders at the last general meeting that ex- 
periments for direct working were being made withthe Wheatstone apparatus 
between Emden, in Germany, and Teheran, the terminal station of the 
Company’s route in Persia, and I am glad to say that the result of these 
experiments at the time was highly satisfactory, and consequently the 
eystem has now been finally introduced, and has been woiking for some 
months. The result bas exceeded our expectations, inasmuch as the delay 
between London and Teheran has been reduced by at least a third, 
and this in the face of increased traffic brought about by the reduc. 
tions in the rate to Australia and India, We now hope to introduce 
the Wheatstone apparatus between London and Emden, or, better 
still, London and Berlin, thus having the one system ‘from end tó 
end of the line, and by this means we anticipate a further reduction iu 
the time of transit over the Company's system, and a consequent greater 
carrying capacity of the wires. The Marconi system of wireless telegraphy - 
bas, according to what. we read in the public press, rival systems to con: 
tend with, while presumably it is not itself fully matured. The future 
may have in store surprises for wireless systems, should they be multi- 
plied ; but the speed, secrecy and certainty of land wires and ocean 
cables do not appear to be threatened, The Inter-Departmental Com- 
mittee on Cable Communications issued an interim report in August last, 
and have, within the past few days, issued their final report. The con- 


78 


THE ELECTRICIAN, MAY 2, 1902. 


clueions therein arrived at are generally favourable to the telegraph com- 
penies, and recognise the value of the services they have rendered to the 
empire and commer.e. They do not recommend further reductions of tariffs, 
though they are in favour, under certain circumstances, of a system of 
deferred rates. Turning to the financial position of the Company, the 
gross receip's show a slight increase over last year, which is to be 
accounted for to a great extent by the satisfactory increase in the traffic 
with South Russia. The debit for maintenanoe is, for the year ended 
Dec. 31 last, only £23,185, instead of £38,827 in the last ye ir, 
and somewhat similar amounts in previous years, the reason being 
that there bas been no need to make any appropriation for writing down 
the value of the lines of the Company by the amount which, as I have 
repeatedly explained, has been included under the head “ Maintenance aud 
Charges.” You will see that the word “charges” is omitted this year. 
The amount carried out of revenue account into profit and los is, 
consequently, £89,181. 12s. 8d., as against last year £73,284. бв. bd. 
You have, no doubt, noticed in the profit and loss account that an amount 
of £33,992. 13a, 11d. has been paid to our partners in the joint purse, on 
account of an alteration in the outpayment made to the German Govern- 
ment by this Company, and an explanation of this outpayment is necessary. 
We must go back to the year 1877-78, when this Company formed a joint 
purse with the Eastern Company and the Indo-European Telegraph 
Department ; the outpayment to Germany was notified to our partners 
as being 2.50fr. for every 20 words. However, the German Govern- 
ment did not favour this form of payment, because if, after the 
establishment of the joint purse, the bulk of the traffic passed over 
the Eastern Company's cables, the amount under this 20. word pay- 
ment that would be paid to her would be coneiderably reduced, 
and it was therefore arranged that Germany should receive a percentage 
of the receipts of the Company from the joint purse, and our accountant 
at that time worked out this percentage so that the amount paid to the 
German Government should be the same as she would have received under 
the word payment. The German Government, in accepting this arrange- 
ment, reserved to itself the right to revert back to the original word 
payment. Under these circumstances the accountant seems to have been 
under the impression that this was a private arrangement, and did not con- 
cern our partners, more particularly as at firat it was adverse to the Com- 
pany, and he did not make out the joint purse accounts in the correspond- 
ing form. Eventually, as the traffic increased, our actual paid 
outs became less than that accounted for in the joint puree accounts. 
Nobody seems to have discovered the discrepancy until the year 1901, 
when the matter was brought to our attention by our partners, and the 
Board, after giving the matter thric full consideration, dec'ded that the 
only course to pursue was to pay into the joint purse the balance that had 
thus accumulated. Seeing that the Company have had a prosperous year, 
we thought it better to wipe out this sum at once instead of spreading it 
over two or three years. We have, therefore, charged this amount of 
£35,992. 138. 114. to profit and loss account, and the amount that 
remains over is naturally considerably diminished. The usual divi. 
dend and bonus absorb £31,875, and the Directors propose to add 
£5,000 to the reserve, and carry forward £14,897. 16s. 1d. to next year. 
Now, gentlemen, you are nq doubt anxious to hear whether I have any 
news to impart with reference to the renewal of the German concession, 
and Iam happy to say that the managing director has just returned from 
Berlin, having concluded terms with the Imperial German Telegraph 
Department for the prolongation of the concession for 20 yeara from 1904 ; 
the document, now signed, only awaits the approval of the Imperial 
German Chancellor, аза this we expect to receive during the course of a 
week or so. Shareholders are aware that the Russian and Peraian con- 
cezeions have been similarly renewed. 

Sir WILLIAM BROOKE, K.C.LE. seconded the adoption of the report 
and accounts, which was carried unanimously. 

The retiring Directors, Sir W. R. Brooke and Dr. H. Meier, were 
re-elected, as were tlie auditors, and a vote of thanks to the Chairman, 
Directors and staff terminated the proceedings. 


Oriental Telephone and Electric Co. (Ltd.). 


The eighth ordinary general meeting was held on Wednesday, Sir Auck- 
LAND CoLVIN, K. C. S. I., presiding. — 

The SECRETARY (Mr. Alexander B. Chalmers) read the notice calling 
the meeting, and also the report of the auditors. 

The CHAIRMAN said the net profits show a very considerable increase 
over those of the preceding year, due to a great extent to the progress 
made in the electrical branch. This branch of our business ia now well estab- 
lished, and we look forward with confidence to a further steady develop- 
ment. With regard to the Company’s telephone exchanges, they also have 
contributed their usual share to tbe prosperity of your undertaking, the 
difficulty being the finding of sufficient space on the existing constructions 
to accommodate the ever-increasing number of subscribera, This difficulty 
has been complicated in many places by the introduction of electric light- 
ing and of electric tramwaya, whose current has adversely affected the 
efficient working of our telephones. The prospect of further introductions 
of both electric lighting and electric tramways, in places which bave been, 
so far, without either, compelled us to initiate steps to effectively meet 
the whole question. We, therefore, in the autumn of 1900, commissioned 
our colleague, Mr. Gréwing, jun., to proceed to the East, to personally 
inquire into the actual condition of your different exchanges and to sug- 
gest a reliable and permanent remedy. This remedy, it appears, can only 
be found in duplicating our wires, and in consolidating them into cables 
either overhead or underground, wherever practicable. In deliberating on 
this question, two further very serious questions presented themselves — 
viz., the cost of the suggested improvements, and the life of our present 
licences in Indis, the latter of the two being the most important. We 


therefore requested Mr. Grẽ wing, being in India, to proceed to Simla to 
open negotiations with the Government for the extension of the term of 
our present licenses. These negotiations led to a definite settlement with 
the Government of India, who examined our proposals in a fair and 
equitable spirit, and has now definitely approved them, with such 
niodifications as were oonsidered necessary by it, and accepted by your 
board. We have been materially aided in this matter by Sir Allan Arthur 
a director of the Bengal Telephone Co., to whom our best thanks 
are due. Mr. Gréwing, jun., himself, had proceeded to Egypt before 
the final conclusion of the negotiations in connection with the racon- 
structions in Cairo and Alexandria, which then commenced and ara 
mentioned in the report, but before leaving Iudia he had laid the founda- 
tion of the subsequent settlement. I now move the adoption of the report 
and accounts. 

A discussion followed on the question of the proposed dividend, and as 
to the issue of fresh capital. The Chairman baying replied, the report 
was adop‘ed. 

A resolution was then approved amending the articlea of a:sociation 
and the proceedioga terminated. 


Eastern Extension, Australasia and China Telegraph 
Co. (Ltd.). 


The following report of the directors for the half-year to Dec. 31 will be 
submitted to the fifty-seventh half-yearly meeting, to be held at River 
Plate House, Finsbury-circus, London, E.C., on May 7, at 2:30 p.m.:— | 

The gross receipts have amounted to £324,209. 7s. 6d., against 
£360,889. 5+. 2d. for the corresponding half-year of 1900. The working 
expenses, including £29,447. 4. 4d. for maintenance of cables, abeorbed 
£120,294. Os. 7d., against £104,640. Зв. 1d., leaviog £203,915. 68. 11d. From 
this is deducted £7,714. 18s. 7d. for income tax, £6,400 for deb*nture 
interest, and £262. 16s. 1d. for donations to the London School of Tropical 
Medicine and Yangtse Flood Relief Fund, leaving as net profit for the half. 
year £189,537. 12e. 3d. Adding £15,023. 4s. 11d. brought forward, there 
is available £204,560. 17s. 2d. One quarterly interim dividend of 1} per 
cent. has been paid for the half-year, and it is proposed to distribute 
another of like amount on May 8, making, with the interims for the first 
half-year, a total of 5 per cent. It is also proposed to pay a bonus of 4». 
per share (2 per cent.), making a total distribution of 7 per cent. for the 
year 1901. The balance, £69,560. 17s. 2d., has been transferred to reserve. 

The “standard revenue" fixed by the Cape-Australian cable agreement 
for regulating the Australasian tariffs having been maintained during the 
past year, further reductions of rates were brought into force on Jan. 1 for 
telegrams excbaoged with South Australia, Western Australia, Tasmania 
and New South Wales. (These have been previously announced.) Reduc- 
tion in the tariffs for telegrams exchanged with the Straits Settlements 
and Netherlands India have also been made, and took effect on April 1. 

The last section—between Perth and Adelaide—of the Cape-Australian 
cable having been successfully laid, the whole line was opened for traffic on 
March 1. The company’s expenditure on account of this cable up to Dec. 31 
was £1,102,442. 19s. 1d., of which £500,000 has been charged against capital, 
and the remainder taken from reserve. 


Cuba Submarine Telegraph Co. (Ltd.). 


The directors’ report for the half-year to Dec. 31 states that the total 
receipts of the six months were £11,563. 9a. 7d., expenses £5,334. 58. Ad., 
leaving £6,029. 4». Id., to which іг added £4,761. 28. 1d. brought forward, 
giving £10,790. 62. 4d. to be dealt with. The traffic receipte show aa 
increase of £366. 4a. 10d. compared with the corresponding period of 1900. 
Preference dividend absorbs £3,000, leaving £7,790. бв. 4d. The directors 
recommend an ordinary dividend at the rate of 4 per cent. per annum, tax 
free, the balance, 24,590. бз. Ad., to be carried forward. | 

The broken Cape Cruz-Santiago section of the Manzanillo-Santiago 
cable was repaired on March 31 by the s.e. “ Newington,” under the superin- 
tendence of Mr. George Keith, and the whole of the cables are now in good 
working order. The company’s claim against the United States Govern- 
ment for re-imbursement of the cost of repairing the cables cut during the 
Spanish-American war has not yet been settled, but a bill is now pending 
in the House of Representatives, and it is hoped will be satisfactorily dealt 
with during the current session. 

"With regard to the claim for payment of the subsidy of £2,000 per 
annum in respect of the coast cables, now in arrear since January, 1899, no 
reply bas been received from the United States Government, but in view 
of the change in the Government of Cuba, which has been fixed for May 20, 
the directora will press upon the local authorities there the company’s 
claim for payment of the subsidy in accordance with its concession. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LTD.)—At the meeting on Tuesday the cha/rman (Sir John A. Willox, М.Р.) 
reported steady progress of business, When the company commenced 
operations in February, 1900, the number of consumers was 152, and the 
lamps connected were equal to 5,957 8 c.p. At the end of 1900 they had 
342 consumers and 14,473 lampe, and last year both consumers and lamps 
had more than doubled, the figures being 746 and 29,449. Since Jan. 1 
104 additional applications had been received, representing 4,100 lamps. 
Negotiations were being conducted in regard to some large iustallatione, 
and their prospects were good. The financial results also exhibited an 
improvement. In the first year there was a small credit balance of £73, 
while the revenue account now showed a credit balance of £2,150. During 
the first quarter of the present year the receipts from current were £3,680, 
compared with £1,880 in the same period last year. There was a gratifying 
increase in the supply of energy for power. A slight change had taken 
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place in the area of supply, consequent on an arrangement for the sale of 
the Eltham area to Woolwich Corporation, who had paid them for their 
expenditure on mains, &c., and had given them £3,500 as compensation for 
disturbance. The trading profit and the sum obtained from the Corpora- 
tion had enabled them to pay the whole debenture interest and to leave a 
credit balance of £1,700. The directors had deemed it judicious not to 
appropriate this sum, but to keep it in hand. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO.— An extraordinary 
meeting was held last week. The chairman (Mr. R. M. Horne- Payne) said 
the meeting had been convened for approving the recommendations for 
carrying on the business contained in his report of last February. The 
most important of the recommendations was that which dealt with the 
installation of the water power at Coquitlam Lake for generating electricity 
for the Vancouver and New Westminster divisions, The board had selected 
two electrical engineers to make reports on the proposale. Both reports 
endorsed the views of the company’s engineers and consulting engineers, 
and also coincided in all but one or two minor details in the p'an which 
was proposed for supplying the water power to the company's plant. Iu 
regard to coat, in consequence of fresh information now obtainable, he was 
constrained to add to the future additional net earnings to be obtained by 
the company for the water-power plant. His estimate was £20,000, but 
he could not now work the profit out at less than £25,000 per annum. If 
they earned that sum he knew no rea- on why it should not be distributed, 
and if distributed it meant dividends of 12 per cent. per annum on the 
crdinary and 10 per cent. on the existing preference shares. The moment 
the resolutions became effective, the board would invite the shareholders to 
subscribe for £40,000 new 5 per cent. cumulative perpetual preference 
stock, and as soon as the money was received the directors would pay the 
ordinary dividend as usual. y proposed to offer £20,000 of the 
rew stock to the debenture-holders, making the total issue £60,000. The 
necessary resolutions were carried unanimously. 


ELMOKES GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The report for 1901 states that the loan from bankers was reduced from 
£25,C00 to £3,000 (now £2,500), and the profit and loss account ahows a 
reduction in the directors’ fees and office salaries and rent, printing, &c. 
Patent charges were bigher. With regard to the Metall Company, owing 
to the drop in the price of copper at the end of last year, a heavy loss was 
incurred, whereby all the profit made was swept away and a loss made, A 
considerable saving had been effected in the cost of production, and, not- 
withstanding the great depression in trade in Germany, the company not 
only maintained its sales, but actually showed an increase, The whole of 
the company's stock of copper bad been written down to the low price 
which existed cn Dec. 31, since when the price of the metal has con- 
tiderably increased. There had been increases in all the charges to profit 
and loss, none of which could be avoided. The German Government had 
again given the company practically the eole contract for the next three years. 


WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—The directors’ 
report for the year to Dec. 51 announces that the gross receipts amounted 
to £32,106. 118. 2d., against £30,888. Is. 6d. in 1900—an increase of 
£1,218. Gs. 8d.; working expenses were £235,022. 4s. 10d., inst 
£23,046. 88. 4d.—a decrease of £24. 5s. 6d. After providing £6, for 
debenture interest and £800 for interest on income bonde, there remains 
£2,284. бв. 4d., to which is added £588. да. 10d. brought forward, making 
£2,872.10s.2d. Of this, £1,500 has been placed to general reserve and £1,000 
to maintenance ehipe’ reserve, leaving £372. 10s. 2d. to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &c 


—9—— 

BEYER, PEACOCK & 00. (LTD.)— Reg. April 25, capital £500,000 in £1 
t hares (560,000 54 per cent. cumulative preference), to acquire the business 
of Beyer, Peacock & Co. (Ltd.), and to carry on the business of manufac 
turers, builders, hirers of and dealers in and with locomotives and engines 
propelled by steam, electricity, or other motive power, manufacturers of 
machinery, metal workers, electricsl engineers, builders of rolling stock, 
railway carriages and waggons, motor cars, &c. In addition to the share 
capital, £300,000 43 per cent. redeemable debenture stock has been offered 
for subscription. The firat directors are Sir F. Lacy Robinson, K.C.B., 
Sir Vincent Caillard, T. Craven, D.L., and Col. Ralph Peacock. Reg. office: 
34, Victoria-street, S. W. 

BRITISH SUBMARINE BOAT co. (LTD )—Reg. April 18, capital £20,000 
ia £1 shares, to carry on the business of builders, charterers, hirers and 
owners of electric and other marine or submarine ships and vessels, 
mechanical and electric engineers, &c. The subscribers are :—Admiral 
Sir E. К. Fremantle, G.C.B., C.M.G. ; W. F. Leese ; Lieut. C. W. Bellaire, 
W. A. Casson, J. S. Allen, Capt. H. Garbett and Major-Gen. A. E. Turner. 

COOPER PATENT “ANCHOR” RAIL JOINT CO. (LTD.)—Reg. April 14, 
capital £6,007 in £1 shares, to carry on the business of makers of rails and 
rail joints for railways and ti amways and materials for securing raile and 
rail joints and parts thereof to under-beds of railways and tramways, &c., 
mecbanical and electrical engineers, &c., and to acquire the business carried 
on by Mr. L. Cooper and others at Leeds. The first directora are L. Cooper, 
L. Cooper, jun., and G. H. Archer. Reg. office: Central Bank-chambers, Leeds. 

ELECTRO VOELKER SYNDICATE (LTD.) Reg. April 25, capital £5,000 
in £1 shares, to carry on the business of electrical engineers, &c. 

GENERAL MOTOR CAR CO. (LTD.)—Reg. April 28, capital £1,000 in £1 
shares, to carry on business of manufacturers of and dealers in automobiles, 
&c., electricians, manufacturers of electrical apparatus, electrical and 
mechanical engineers, &e. 


_ LONDON ELECTRICAL SYNDICATE (LTD.)—Reg. April 24, capital £2,000 
in £1 shares, to acquire any inventions relating to improvements in galvanic 
and other cells, and in particular to acquire from @. В. Puehmiiller the 
benefit of certain inventions, and to carry on the business of electriciane, 
mechanical engineers, tuppliers of electricity, &c. First directors: 
G. Pearson and G. B. Pushmüller, | | 

MEDWAY STEEL ОО. (LTD.)—Reg. April 14, capital £25,000 in £10 
shares, to carry on the business of engineers, omnibus and motor car 
manufacturers, „electricians, manufacturers of railway and other plant, 
steel and iron founders and merchants, xo. The first directors are Albert 
and Douglas Vickers (nominated by Vickers, Sons and Maxim) and T. L. 
Aveling and R. T. Porter (nominated by Aveling and Porter). 


METROPOLITAN AMALGAMATED RAILWAY CARRIAGE AND WAGON 
CO. (LTD.)— Reg. April 18, capital 1,500,000 in £1 shares (400,000 “А ” 
preference and 100,000 B preference), to acquire the businesses of the 
Ashbury Railway Carriage and Iron Co., Brown, Marshalls & Co., Lanca- 
shire Railway Carriage and Wagon Co., Metropolitan Railway Carriage 
and Wagon Co. and the Oldbury Railway Carriage and Wagon Co., to 
carry on the business of manufacturers of and dealers in engines, carriages, 
wagons and rolling stock for railway, tramway, road or other traffic, makers 
of wheels, axles, motors and machinery, manufacturers of and dealers in 
rails, girders, &c., mechanical, electrical and general engineers, carriers, xc. 
The first directors are W. Charlton, G. D. Churchwerd, L. C. Docker, 
C. W. Hazlehurst, W. L. Hodgkinson, J. Kershaw, J. P. Lacey, W. L. 
Matthews, Sir G. S. Robinson, W. O. Roper, J. T. Sanderson, A. L. 
Shackleford, W. C. Shackleford, H. Wheeler and P. Wheeler. 


PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.) — Reg. April 15, 
capital 25,000 in EI shares, to acquire the business of an electrician and 
contractor carried on by G. F. Rimmer, and to carry on the business of 
generators and suppliers of electricity for lighting, heat and power, con- 
structors of cables, wires, accumulators, lamps and works, electricians, 
electrical and mechanical engineers, manufacturers of rolling stock, &c. 
Mr, G. F. Rimmer is sole managing director. 


RECEIVER SYNDICATE (LTD.)—Reg. April 28, capital £2,000 in £1 
shares, to acquire and turn to account patents, concessions and rights 
relating to wireless telegraphy and telephony and apparatus connected 
therewith, &c. 

ROSARIO ELECTRIC CO. (LTD.)—Reg. April 24, capital £120,000 in £5 
shares (12,000 preference), to carry on in the Argentine Republic or else- 
where in South Aa erica the business of generators, storers and distributors 
of and dealers in electricity, electric lighting, railway and tramway 
contractors, engineers, electricians, &c. 

ROTARY METER SYNDICATE (LTD.)— Reg. April 26, capital £5,000 in 
£1 shares, to acquire and develop patents and to manufacture and deal in 
and with electricity, gas and water meters, &c. 

GEORGE RUSSELL & CO. (LTD.)—Reg. in Edinburgh April 22, capital 
£40,000 in £10 shares, to acquire the business carried on by George Russell 
& Co. at Motherwell, and to carry on the business of engineers and crane 
builders, manufacturers of electric, hydraulic and general machinery, &c. 
The first directors are G. Russell and J. Russell Reg. office: Alpha 
Works, Motherwell. 


EASTERN TELEGRAPH CO. (LTD.)—The return to Feb. 12 gives the 
capital as £6,000,000 in £4,000,000 ordinary stock and £2,000,000 preference 
stock, £5,955,565 of which has been taken up and paid for in full. Mortgages 
and charges, £1,534,645. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The return to March 19 has been filed, and gives the capital as £350,000 in 
50,000 ordinary, 10,000 first preference and 10,000 second preference sbares 
of £5 each, of which 21,000 ordinary, 10,000 first preference and 10,000 
second preference have been taken up. £5 bas been called up on each of 
15,968 ordinary, 10,C00 first prefererce and 10,000 second preference shares, 
and £179,840 hus been received. £25,160 is considered as paid on 5,032 
ordinary shares, Debt in reepect of mortgages and charges, £90,000 ; ditto 
in respect of debenture stock iesued in conjunction with the Notting Hill 
Electric Lighting Co., £115,000. 

LONDON ELECTRIC WIRE CO. (LTD.)— The return to Feb. 18 gives the 
capital as £100,000 in 10,000 preference and 10,000 ordinary shares of £5 
each, of which 7,512 preferenee and 8,295 ordinary have been taken up. 
£5 per share has been called up and paid on 3,652 preference aud 4,135 
ordinary shares. £38,600 is considered paid on 3,860 preference and 3,860 
ordinary shares. No mortgages or charges. 

MAZARRON ELECTRIC LIGHT CO. (LTD.)—In the return to Jav. 12 the 
capital is given as £15,000 in 500 preference shares of £10 each and 10,000 
ordinary shares of £1 each, of which 151 preference and 10,000 ordinary 
have been taken up. £10 per share bas been called up and paid on 
151 preference and £1 per share on seven ordinary shares ; 9,993 ordinary 
sbares considered as fully paid. Mortgages and charges, £820. 

MORLEY ELECTRICAL ENGINEERING CO. (LTD.)— According to return 
to Feb. 26 the capital is £5,000 in £1 shares, of which 1,524 have been 
taken up. £1 has been called up and paid on each of 5C4 ; 1,020 shares 
are coneidered fully paid. Mortgages and charges, £1,000. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
return to March 11 gives the capital as £200,000 in 20,000 shares of £10 
each, all of which have been taken up. £9 per share bas been called up on 
10,000 and £2 per share on 10,000 shares. Mortgages and charges, £50,000. 

NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)—Thie 
return to Feb. 15 gives the capital as £50,000 in 10 A and 49,990 “В” 
shares of £1 each, of which 10 A and 40,522 “ B" have been taken up. 
£40,352 lias been received. Mortgages and charges, £34,600. [5,000 shares 
have been allotted subsequent to date of above return.] , 
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NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—In the return to 


March 18 the capital is £200,000 in 16,152 ordinary, 2,998 ordinary prefer- 
ence and 550 founders' shares of £10 each, of wbich 10,852 ordinary, 2,998 
ordinary preference and 550 founders’ shares have been taken up. £144,000 
has been received. Mortgages and charges, £50,0C0 ; ditto issued jointly by 
company and Kensington and Knightsbridge Electric Lighting Co., £115,000. 


PONTYPOOL ELECTRIC LIGHT AND POWER OO. (LTD.) —Accordiog to 
return to March 27 the capital is £10,000 in 2,000 shares of £5 each, 1,145 
of which have been taken up. £5 per share has been called up and paid 
on 669, and £4 per share on 474 shares. Mortgages and charges, £5,000. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—Tbe return 
to Feb. 25 gives the capital as £300,000 in 20,000 preference and 40,000 
ordinary sharea of £5 each, all of which have been taken up. £5 per ehare 
bas been called up on 20 000 preference and 39,650 ordinary share, and 
£298,250 has been received. £1,750 is considered as paid on 350 ordinary 
thares. Mortgages and charges, £150,000 34 per cent. debenture stock. 

SCARBOROUGH ELECTRIO SUPPLY CO. (LTD.) In the return to Feb. 14 

the capital is given as £100,000 in 10,000 -hares of £10 each, 6,000 of which 
have been taken up. £9 per share has been called up and paid on 5,000, 
and £6 per share on 1,000 shares. No mortgages or charges. 
: SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—In the return 
to Feb. 28 the capital is £100,000 in 20,000 shares of £5 each, 12,000 of 
which have been taken up. £5 bas been called up and paid on each. 
Mortgages and charges, £55,000. 


CITY NOTES. 


— d 


. MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 251.1. per oz. (May 1). Consols (2$ per cent.) 94}7—9415 for 
money, 941—951; for account; 24 per cent.943 —95} (April 50). Consols 
Pay Daye, May 2 and June 2 ; Stocks and Shares Continuation Days, May 
13 and 27; Ticket Daye, May 13 and 27; Pay Days, May 14 and 28; 
Mining Share Carry-over Days, May 9 and 23. 


` BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.—The 
directurs’ report from Nov. 20, 1900, to Dec. 31 last states that the net 
amount in dividends received on the shares held by the company was 
£42,450 for 1901, and after adding the amount attributable to revenue 
for the period from Nov. 20 to Dec. 31, 1900 (£2,821), and sundry receipts 
(£650), there was a balance to credit of revenue account of £45,912. 
After deducting general charges in London and expenditure in Brisbane 
there remained a net balance of £42,815. Debenture interest absorbed 
£15,916, and the interim preference dividend absorbed £10,000. The 
directora recommended that the balance of £16,898 be appropriated to 
the payment of a balance preference dividend of 2s. 6d., making the full 
5 per cent., carrying forward £7,523. The extensions which the com pany 
undertcok to construct on behalf of the Tramways Company were now 
either open to traffic or approachiog completion, and the power station 
had recently been equipped with additional generating plant,.enabling the 
company to deal with a considerably increased traffic. 


BRITISH INSULATED WIRE CO. (LTD.)—Thia company is making an 
issue at par of an additional 10,000 6 per cent. cumulative preference 
shares of £5 each to shareholders. This brings the total issued capital up 
to £1,000,000. 


. СТЕ FRANCAISE POUR L'EXPLOITATION DES PROCEDES THOMSON. 

HOUSTON.—4A dividend of 25f. per share has been declared for the past 
year, compared with 55f. for 1901. The profits in 1901 exceeded those of 
the previous year, but, owing to the tramway crieis, it has been found 
necessary to write down the value of the company's securities in con- 
sequence of market depreciation. The net surplus amounts to £90,151, 
whilst the special reserve of £1,000,000 remains intact, and the statutory 
reserve is increased to £41,000. 


ELECTROLYTIC ALKALI CO. (LTD.)—The first batch of letters of allot- 
ment in the recent further issue of capital has been posted. 


LEAMINGTON AND WARWICK ELECTRICAL CO. (LTD.)—At the meeting 
last week the chairman (Mr. Emile Garcke) explained that the majority of 
the shares were held by the British Electric Traction Co., and under an 
agreement they would provide the capital for the converaion of the line 
to electric traction. A dividend of 6 per cent. on the ordinary shares was 
declared. (This company was formerly kaown as the Leamington and 
Warwick Tramways and Omnibus Co.) 

MUNICIPAL ISSUES.—The Torquay Corporation are inviting ed р 
tions for £107,792 3 per cent. redeemable stock at 92 to provide funds for 
electric lighting and other purposes. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—An abridged 
prospectus will be found set out on another page of the South Wales Elec- 
trical Power Distribution Co., which is incorporated by Act of Parliament 
for supplying electric energy in the county of Glamorgan and part of the 
county of Monmouth, having an area of 1,034 ва. miles and a popula- 
tion of over 1,000,000. The share capital of the company is £750,000, in 
£10 shares, and power to issue £250,000 debenture stock. 42,750 shares 
are now offered for subscription at par, payable 10s, on application, £1. 10s. 
on allotment and the balance in calls not exceeding £2 per share at not 
less than three-monthly intervals. The company’s area of supply contains 
no less than 240 collieries and factories at the present time, and this number 
is being constantly added to. Electric tramways are being constructed 
or promoted in various parts of the company's district, and the substitu- 
tion of electric for steam-driven plant in the numerous works with which 
the district is covered justifies the directors in anticipating the complete 
success of the company’s operations. It is estimated that the steam power 
at present installed exceecs 500,000 т.н.р, and the company has, con- 


sequently, a vast field of work. The full prospectus, an instructive map 
ahowing the company’s area of supply, and forms of application can be 
obtained at the officer, Royal Chambere, Queen-street, Cardiff, at any of 
the branches of the London, City and Midland Bank, or of the brokers and 
solicitors to the company. The list of applications opens on Tuesday, 
May 6, and will close not later than 4 o'clock on Thursday, May 8, for 
London, and Friday, May 9, for country applications, 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to appoint 9 special settling day in and to grant a quota- 
tion to £500,000 4 per cent. mortgage debenture stock of the British Westing- 
house Electric and Manufacturing Co. (Ltd.), and the £10 fully-paid 
ordinary and 6 per cent. cumulative preference shares of the Electrical 
Power Distribution Co. (Ltd.), and also to allow t*e further issue of 
£102,577 4 per cent. mortgage debenture steck of the Eastern Telegraph 
Co. (Ltd.) to be quoted. The committee has ordered £400,000 44 per cent. 
redeemable first debenture stock of the Brisbane Electric Tramways Invest- 
ment Со. (Ltd.) to be quoted in lieu of the provisional certificates. 


SUBMARINE CABLES TRUST.—The report of the trustees for the year 
to April 15 states that the revenue amounted to £24,615. Oe. 4d., and the 
expenses to £1,250. 128. Ad., leaving £25,564. ls., to which is added 
£44, 9e. 5d. from last account, making £23,408. 10s. 5d. After providiog 
£19,725 to meet payment of coupons, £3,611. 19s. bas been traneferred to 
redemption fund, leaving £71. 11s. 5d. to be carried forward. Thirty-one 
certificates have been redeemed since the last report, by purchase in the 
open market. 


TELEGRAPH MANUPACTURING CO. (LTD.)— The transfer books of the 
ordinary and preference shares are closed from April 30 to May 10 
inclusive, 

WEST INDIA AND РАКАМА TELEGRAPH CO. (LTD.)—The directors 
recommend a dividend of 6s. per share on account of arreara of dividend 
on the first preference shares of the company. ў 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


E AGGREGATE. 
Week В Inc 
Line. ended E or Dec. ө. of’ A t. Inc. or 
(а) weeks! mount Dec. (а) 
‚ € £ | £ £ 
Aberdeen Corporation.. Apl. 19 646 + 11 46 | 32,596 |+ 2,032 
Ayr Corporation . „ 26 179 51, 4,541 dis 
Birmingham Tramways| „ 26 4868 + 395| 16 73,681 ,+27533 
Blackburn Corporation. „ 25  710;- 17| 17 10,647 |+ 1,337 
Blackpool Corporation.. „ 24 481'+ 101) 4 1,697 - 216 
Blackpool and Fleetwood) ,, 26 288 - 59) 17 3,889 + 299 
Bolton Corporation ...... „ 27 1,536 + 122 5,724 - 387 
Bradford Corporation 925 Ыз m ID 
Brighton Corporation .. , 27 753 ... | 22; 12,433 bo 
Brisbane Tramways Mar. 12 2393 + 598| 11 25,338 + 2,492 
"Bristol Trams & Carriage Apl.25 4,241 — 407 16 65,679 |t 4,720 
Burnley Corporation. „ 668 + 207 14 2,579 | + 755 
Buenos Ayres & Belgrano] Mar.30 2,599 — 270 13 | 34,982 - 728 
Calcutta Tramways Co.. Apl. 26 B22,287 --B3,749| 17 В376,456 | + 32,649 
Carlisle Tramways Co.. „ 20 169;— 21717 2,212 | + 58 
Central London Railway „ 26! 6,857 + 245 17 112809 |+ 8213 
City & South London Ry. „ 27 | 2,993 + 1,145) 17 | 50,537 | + 16,563 
Cork Elec. Tramways Co. „ 24 445|- 66816 6,155 |+ 142 
Devonport & Dist. Trams| ,, 18 409| .. 154 5,939 e 
Dover Corporation ...... » 26 198/+ 4 4 739 '+ 133 
Dublin & Lucan Railway} „ 27 102 T 417 1,541 + 147 
Dublin Southern Dist...| „ 25 | 802 - 54/116 12,034) | 3447 
Dublin United ........... „ 25 3, 7247 110/716 55,8967 : 
Dudley—Stourbridge ..| „ 18 695|-- 148 154, 10,054 + 1,967 
*Dundee Corporation . , 23 705|+ 94|.. ; .. TT 
East Ham Council ..... „ 26 428 » 44 | 16,621 
Gateshead & Dist. Trams| ,, 18 667 154 9,791 ade 
Glasgow Corporation ...| ,, 26 11, 941 1,829 20 215,740 |+ 80.257 
Greenock & Port Glasgow} ,, 18 551 341| 153 6,068 |+ 5,599 
Hartlepool Tramways..| „ 18 | 235|+ 55| 154 2,947 |+ 204 
Hull Corporation ......... „ 26 1,642 P "(| 4| 6,597 7 37 
Isle of Thanet Co. , 26 495 ＋ 103) ... sé es 
Kidderminster & Dist... „ 18 110/+ 18i 154) 1,517 |+ 154 
*Liverpool Corporation... „ 19 | 9,438/+ 871 16 142,244 |+14,190 
Liverpool Overhead Rly. „ 27 | 1,598|- 195 {17 | 23,839 |— 2,080 
Manchester Corporation „ 26 2,65 4144. | §46 | 94.327 ees 
Merthyr...... ........... .. „ 18 150|- 109| 154 2,963 |- 294 
Middleton... „ 18 | 277| ... 34) 1,046 ; 
Newcastle-on-Tyne Corp „ 26 2, 45 ses ws de 
Oldham, Ashton & Hyde. „ 18 | 485|+ 47| 154 7,216 |+ 29 
Perth (W. A.) Elec. Trams „ 25 | 1,054/+ 162/443 | 41,852 |+ 15,854 
Poole & Dist......... es „ 18} 2557 59) 15) 3,114 |+ 
Portsmouth Corporation „„ 26 | 1,512|+ 694 ... sis ы 
Potteries ..............-... „ 18 | 1,446 |+ 160] 15} 21,121 |+ 829 
*Salford Corporation ...  ... m 5% n PR zii 
*Sheffield Corporation. „ 27 | 3,896|+ 3800 17 | 62,452 |+ 13,077 
Southampton Corporat’n „ 24 836/+ 84| 16 | 12,888 |+ 2,590 
Southport Tramways... „ 18 226|+  91| 154| 2,405 |+ 625 
*S. Staffordshire Trams... „ 18 | 736|+ 62| 154 11,220 |+ 602 
Swansea Trams. . . „ 18 409|+  49| 154) 6,848 |+ 615 
Taunton Trams .. „„ 18 55| .- 153 645 fy 
таа & Dist. .2.... „ + 41 154 3,041 |+ 159 
olverhampton District; + 97.151] 2,040 |+ 1,518 


(a) These comparisons are with the corresponding period last о » 
* Partly electrical. t Minus 3 days. 1 Minus 2 days. £Plus2days Plus. days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PRESENT | AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
AMOUNT. ОР Drvi- NAME, Жккк'з PRIOR, Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
DEND. APR, 23. Apr, 30. YIELDED. ENDING APR. 30 
100,000 1 qoo mem uA TA Ta Ori, Ord, (faliy t 4 А ibis е да Кен 
E & D'st'ct ) өө ә 
£100,000 | Stock 4196 Do. 44 1st Deb. Stock Prv. Certs. t & UN 100 104 10)  10t 4 6 9 ВЕ РА and 
o. 7,506 10 14/0 "M WP DT Poole Elec. Suppl ee 12 11 12 5 16 8 ses г - 
7,500 19 4/6 per Oent. Cumulative 8 8 91 10 9) 10 1 6 9 EN d — 
#70,000 Stock ет De. Oent. Debenture Stock (red.) . . . 103 106 108 16 6 5 2 мә ч, ons 
20,00€ 5 4 Elec. Supply Ord ээс» 9 9 9 9} 4 4 8 soe ... eee 
20,000 E 3/6 w^ en ; рег Cent, Preference _................... 9 9 9 9j 313 8 | March and September e" 
16/000 - 2/6 Calcutta = Supply DT (Nos. 1-20 600)... a 9 81 os 274 EA we R3 
.. o8 1 see oe eon 
£250,000 | Stock "а Central Electric Supply Co, 4% Guar, De». Stock. 106 108 106 148 814 9 M — ое 
0,000 ре? 60 Charing Cross & Strand Elec. sup. М to 50 200) 9 10 9 10 5 0 0 | February and August 93 ... 
age , 5а ро, (50,001 to 70,01) . н a? ae ^ А Ки T u 2 
: * Cent. Preference ........... ...-.... b T 5 . 
£xb0,0. Stock 4/0 Do. 1 Deb. Stock Red.. 105 107 105 107 815 6 5 106% 106 
44,456 H 1/6 Chelsea Elec.Supply Ord. (Nos. I- 4, O00, 501. 5%, 930) 52 51 ti 6i 3 3 7 | March. à 53 bt 
йік Steck Y Do. per Cent. Debenture Stock (red.) .. 110 113 110 113 4 0 2 June and December... - е. 
70,679 10 10/0 e on Electric Lighting Ord ТҮТТҮ %%, өөө: 8 9 8 9 5 5 7 February and August ... 
40,000 10 6/0 6 per Cent. Cumulative Pref, ...... ES 12 13 12 18 412 4 | January and July ...... 12 one 
£400,006 | Stock 5% |+ Do, ; per Cent. Debenture Stock (red.) ... 123 128 123 123 3 18 10 June and December... а ЕХ 
£300,000 | Stock Ч? ро, 44% 2nd Deb. Stock Certs. (all pd.) .... 108 106 103 16 4 6 0 Ре 55% 
10,00€ 10 &t | Oounty of London and Brush Prov. Ordinary... ... 8 9 4 9 4 811 sa | - — 
20,00 10 6/0 Do. б per Cent. Cumulative Preference. . .. . 12 13 12 18 112 4 | Marchand September -- 
ама ра re ты? Deb - Btook (all pd.) (soll) — * по n 2 - К. о A |. 104 Ict d 
lkestone Electricity Supply Co. Ordinary ........ - en — 
"us сезү Um Do, 4% 186 оныч Stock (red.). * * из m p. ái - . 
ove Electric Ordinary. ТҮТҮГҮ Owe pei Fee Oe „ see LEN 
31,000 B 5/0 | Kensington and htsb Ordinary éd av ee | 10 11 41011 = = se 
10,000 5 6 Do, : Oent. lat ei 63 ei 61 4 8 11 Таппагу апа July ...... ы ees 
£90,000 | Stock 4 Do. 7 Deb, Stock (red.). Deb. Stk. (red. 101 104 101 104 8 18 11 = ose cis 
#100,000 | Stock 4 Keneta. & Kagt ;Co.& Notting Hill (J 1860545 104 107 14 147 8 411 — oh ‘ns 
110,000 N sos. London Electric uppl Ordinary (ZELITE TELITI ҮТҮ LA if 1 1} 11 » eee oe ee 
49,240 5 3/0 Ds 6 per Cent. erence TLL er Pi воб тав ве c5 4 4 4} 43 6 6 4 ... eee 
£260,000 | Stock 4z 4 per Cent, Ist Mo Debentares .. с 95 100 95 100 4 0 4 | Mar., June, 885 ery — © 
100,000 10 7/0 — Elec. Bupply 1 to 85,000)... 15 16 15] ШИ 218 8 | April and 18} 15,4 
£220,000 Stock per Cent. De Stock First Mo „ 111 116 111 115 818 2 June and RET one өөө 
£250,000 Stock lier (E Mort. Deb. Stock (rod. .... | 97 100 97 10) 810 8 pa 991 i 
"E y^ 5/0 Notting il Е ee з ща зев», ж» i ] : * i 4 0 0 March 700 000 088 88 bee Dee tee sc ove 
? s9905*200988200004950004*9* ровен». 4 8 4 " s.. eee 
£5u, 000 Stock 4% 4% E Ep mmn Stock . жзне веб аба безе. 93 101 93 101 8 19 8 oo ees see 
300,000 - 1 oe Rand P MER. SPCC HEH ⏑—te. HL ee ТТТ 0000.0... RE 13 14 1} ore oo ~ 
£135,000 | Stock Aver Plate Elect. Lt. & Traction 5% 1st Mor. Bb... 65 70 65 70 ^ January and July ...... ЕЕ e 
£107,800 100 4% | *Royal Electric Oo. of Montreal 437 1st Mrt. Db... 102 104 102 104 4 3 4 | April and October...... — — 
40,000 FI 96 | Bt. James's and Pall Mall Eleotrio Ordinary .. МААРА 14) 154 '4) 53 413 7 | february and August eos wes 
30,000 5 8/6 Do. 7 per Oent. ровая д ETTET аге 8i 96 8$ 94 8 13 8 "n n 92 209 
4150,000| Stock ро. per Cent. Debenture Stoo к (red. am] 98 101 98 101 3 9 6 A ae x 
12,000 » ... Smithfield — Electric Supply „өзө өө, 11 2} 14 2} LL oon ө eee 
2 "e 4 Do. 4% — ilv OF 95s2020099990080090999090999*9 **- y? 90 21 p^ à 8 11 eve soe oon 
„ South London Elec c upp y Ordinary ЛАЛА c^ 3 1 3 see oo .. 
119.518 5 56 Waatminstar Hlartria Gann! ма Ap i 11 Eo 11 12 4 7 6 | Marchand September 111 . 
28,141 5 * Do. ö per Cent. Cumulative Preference .... 33 4 3% 4 а lex 4è 
^ ELECTRIC RAILWAYS, TRAMWATS, &o T А " А Ati iid 47 
a T 97 0 o-Argentine Shares to 260, 00 00105600606 xd 4 4 4 17 0 ап October...... é 900 
#280,00€ Stock 960 zj 4 Permanent 9% Deb. stock o 125 3) 413 9 & 2 а 
20,000 10 се Barcelona Tramways Ordinary ..... a [| 84 1% 84 à a 85 8h 
448580 10 5/0 5 Meere Preference | Pes 994999 *949*9 9554 8 9 8 9 6 11 1 oo see е. 
100 5% Do. 5% Debenture n 98 102 418 9 а e^ — 
2145,10 Stock | 47 Bi Debenture Stock (red.) .., 92 67 94 99 4 10 11 = ж ә 
15,000 10 9/0 Blackpool and Fleetwood Тгашзгауз.....................| 19 14 13 4 41210 © | — 
75,000 Ы — Brisbane Electric Trams. r ‘Ord. орна 3 83 3 33 - - dy. „„ 
75,000 5 Do. 475 Cum. Pref... III Te Pe зз + 44 5 44 5 5 0 0 eee 112 
£400,000 8 Do. Deb. Prov. Certs. .. "t PETTITT. ТТ ч? 166 oa 167 - 4 1 F and A ... eee 
— SR 3. B and Carri 6 Ord LELETET TETE 22 22 13 4 ebr uary an ugust soe — 
35,000 10 a 2 =з Ж ТТЕ 10 103 10 10} 8 15 0 өөө eee oe 
£100,001 Stock 4 pe 4 per Cent, Debentures . .. . . . | 109 lll 109 11 812 1 | February and August - ove 
30,00€ 10 E ке ч Oolumbia Electric eee Ordinary. — ei 7 M 7 216 1 „% - ace 
20,000 10 5/0 ОННО снае ЗИ, 9 9i 5 2 7 May and November. ье 
£250,000 40 се 44% lat Mort. Bobs. ee rr 100% 102% 100% 102% 4 8 0 eee 1024 2 
100,000 10 British Electric Traction Ordinary. ... . . | 13$ 148 139 14% 6 4 2 ie lay, 121 
109,00€ 10 6/0 Do. 6% Оаа РУ. b 3 12 122 124 12 414 1 | February and August 125 123 
£600,006 | Stock 5% Do. 5 per Cent. Perpetual Dobentares oon Leb. JA 124 127 818 9 - 126 12t 3 
100,000 5 Buenos Ayres & Belgrano Ordinary асаа là 11 14 12 — s lrs ө 
40,006 E 8/0 Do, “A” Oum. Pref 8 MARET. 5 41 b 514 4 de T pee 
31,50€ 5 10/0 Do. е» ses XII 38. aud 7s. оп а/с of arrears 57 54 41 b 5 3 8 — X 
£320,006 Stoch 6 Do. - Gent. Debentures ..... 103 166 10$ 106 414 4 zia ^ 
£120,000 Stock 74 Do. 2nd Deb. Svk Prov. Certa. (all pa. Ур 97 100 97 100 5 0 0 20 s s 
84,440 10 Calcutta Eni Йе (Nos. 1 to 34,440) . ха] 134 14% 1 16 2 0 2 ки 141 14 
£350, VOL 100 44 4 1st Deb, Stock (Red) ..................... 16 18 166. 168 44 0 ve 1073 ө 
440,000 1 1/ Саре P ес c Tramways Shares . . . . 23 29 75 23 442 - . — 
21,969, 800 Stock 4 Central London Ordinary Beek F 103 100 103 106 3 15 11 | June and December. 105} 1041 
£440,100 | Stock 4 Do. 4% Preferred Ste ck aaa et ү ЧЕЗ: 08 108 106 8 15 11 oM 125% m 
£440,100| Stock 495 Do. Deferred Stock . elena arr RO. © A8 100 иЗ 3 17 1i in 10) — 
£698.20) 100 4 Do. 4% Deb. Prov. Scrip. "Gerta .... 116 118 116 118 зво i en ќо 
40,000 5 2/6 | City of Birmingham Trams, Co ‚ 6% Cum. Prei. 5 51 5 1 4 10 11 "" ete 
Sv, 100 4 . 4% 1st Mort. Debs. 11 104 101 104 3 16 11 > a — 
555,00 Stoch 24% | Ону and Bouth London Railway Ооп. Ordinary г. 65 6s 69 71 216 5 | February and August | 70 6:4 
37,500 10 1/0 „ Ordinary (Nos. 22,501 to 60,002) . .. i i | e а y У; » 
41307605 * % Do (60, 001 & to 38 ,000) .. Prete segue 128 - iss 155 г iU" - " 
bd per Oent 'erpetaa erence (1891 7 5 6 T T = 
4300,0& | Btoch $x Do. (1898) . . . . .. . . . . ... . . medinm i: 123 120 121 127 | 8 18 10 | 1253 1:5 
£150,000 | Stock ^A De. (1901) EC vce | 120 124 19): "94 A si 43 so 
413,918 | Stock 4% per Oent. Perpetual Debenture .. e| FEBR 116 112 116 | 89 0 | May and November... те ove 
60,00€ 10 6.0 Dublin United ' Tramways (1896) Ltd., Ordinary... lle 12 11 12% 4 0 0 à «i e" 
7 10 6/0 Do, : Р Cent. Preference............ pets ee pam 144 154 14 163 817-5 as ee ve 
100 84% Do. r Cent. Mort. Debs, (red.) .. £6 t9 96 £9 810 8 ра EE" on 
33,00€ 5 6,0 | Electric Led Traction of Australia 6% Cum. Pret. 4 4} 4 4i 6 13 4 а de i 
£70,000 | Stock 40/8 Do. 5 per Cent. Debenture Stock (red.) . xd és 101 — 164 ie A A » 
T, C 10 8,0 | Great Northern and City Кажу Pref, Ога, (190) 10 8 9 8 y 3.8083 e^ td Eg 
20,00 10 8 B Tramways Ordinary... S 20) ЛД 264 $7} 318 6 | March and September m ма 
10,00‹ 10 6 6 per Cent. Preference. . osso 14 144 14 14 | 40 0 an эҳ е - 
5300,000 | Stock 4$ per Oent. Debenture . o on eee 110 112 110 112 | 4 0 6 | January and July ...... | T vee 
37,600 |- 10 1 Чы Overhead Railway e — 4l 5 4I 5 3 0 0 | February and August T res 
10,00€ 10 å Do. 5 per Oent. Preference IDII Fee NIME 10; ll 10g 11 4 11 1 LI LL] age ose 
135,006 | Stock + „ 4 peront. Debenture . -- sesse 98 99 98 59 4 010 | January and July...... 922 oe 
£850,000 | Stock 4 Lond. Utd., Trams.4%1stMt. Db. Stk. Frv. Orts. (fllypd) 102 104 102 104 8 16 11 ns 1(3] -— 
$6,103,006 | $1,000 Milwaukee Elec, Rail, @Lt.Co.6%30yrCn.Mrt.Bonds| 111 1!5 111 115 4 6 11 UR e 
£60,000 100 Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs. ио 103 105 108 105 415 3 s 27 — 
4140,000 10€ ё Do. Sterling 44% Debentures (1922) ......... 102 10+ 102 104 (4 6 7 * s — 
24,00 5 New . Traction Ordinary ТҮҮЛ ITL LLLI] 21 31 21 33 | 5 14 4 eee | eee - 
10,00 5 6/0 Do. брег Oent. Cumulative Preference ..... 4 5 4 5 6 0 0 | May 055,69 жен 43 - 
£181,300 100 5% Do. 6 per Cent. Mort. Debs. (Reg.)... 96 100 96 100 500 ЄК aes - 
1150,000 | Stock 12/4 | Perth ы A.) Elec. Trams, Ltd, Ist Mort, Deb. Stck.| 99 102 99 102 413 2 P 1093 100$ 
«.834 10 8/0 | Potteries Electric Traction Ordinary . « 0h 103 9) 103 | 316 2 ы | y A 
16,6L0 10 6,0 Do. брег Оепі, Cumulative геѓегепое,.......) 10 11 10 11 41011 February and August - 
4320 000 | Btock 4àx ро, 4 per Cent. Debenture Stock .... 106 109 106 109 129 in з " 
960,000 1 == South Lancashire Electric Traction & Power Ord... sed "T. — - 
51,182 1 m 1 Preference (10/0 paid) ....... ТҮГҮ vii ote us April and October. . 
60,000 1 - Do. fy Debentan (fully paid)... set ii qase - ve - " А 
£500,000 | Stock - Do. X Debenture Stock | (50% раі) .. — - — as January and Jul eos eof 
£540,000 Stock 896 Waterloo К City Ordinary ш лген онго. OL 4 91 4 a. obo 1 Jun sud; December А 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 
OUS Price EATE PER BUSINESS DONE 
Tusc тон pe NAME. хик” Paten Wednesday. Сахт. DIVIDEND DUE. DURING WEEK 
OUNT, 8 DEND APR. 23 Apr. 30, YIELDED, ENDING APR. 30. 
TELEGRAPHS. s. d. Highest | Lowest 
£82,800 106 4X ("African Direct Telegraph 4% Mort, Deb. (red,)......| 99 103 99 103 817 8 | January and July pas cn 
25 | 10 өөө Amazon "c9 „„ OS OFF 009 994 Hee ee 3} 44 3$ 44 ee June and Decem wee eos 
£119,700 100 "m Do, & per po ID 2 Е 70 80 70 80 eee ese — — 
£804, 12/6 ' || ED 41 47 at 47 5 19 5 Feb,, May, Aug., Nov. 11) eee 
23,097, 640 Stock 25/0 ee ee qst ee 87 89 88 £0 6 4 2 Г] "n 9) 87} 
£3,097,640 Stock 2/0 Do. СК „„, 7 7% 7 74 1 6 8 Tra TA 
$13,383,300 | 8100 qu Commercial Cable Capital Stock. . u . 150 160 15) 167 5 0 0 | Jan., Apr., July, Oct. F3 
1,841.209| Stock 4 * Do. 4 per Oent. Debenture 00000000600. 600 < 93 96 93 t6 48 4 м 94 - 
16,000} 10 bmarine mune nra wi ^B 4 5 8 0 0 | February and August vi 
6,000 10 10/0 Do. Preference 10 per Oen 9099900000400 900 097 »** 13 14 18 14 7 210 П ' TT] m 
13,000 5 2/0 | Direct — — opo 3 4 8 4 5 0 0 | April and October... es * 
6,000 5 ре 10 рег Oent. өөө ч 8i 8} 73 5 5 3 : x — 
£30,000 50 4% per Cant. Debentures . .es 98% 10? 98% 1085 4 8 8 | Januaryand July... 
60,710 20 Dirsot Uni States Cable . . fe e 91 104 % 1 6 310 | Jan., Apr., July, чу: 10,1 91 
£101,800 100 Direct West India Oable «x Re. Db. (within Nos. 1] 93 102 99 102 4 8 8 | June and m as Y 
000, Stock 25 Bastern r )(red.) ..| 122 132 121 132 5 5 3 | Jan., Apr., July, Oct. 125 123} 
£1,980,807 | Stock 17/6 Do. N per Оеп 83 86 83 56 2 5: #5 ЕТЕ 
41, 432,268 Stock % * Do.  4perOent. Mort. Deb. £ Stock (red.) . 105 109 105 109 814 8 | May and November .. 103 1074 
300, 10 Bastern on Pee ee ҮК ҮҮТ ЕТ КККК 12} 134 123 133 5 3 8 Jan., Apr. *, J , Oct. 18} 123 
£320,000 | Stock á Do. 4 per Cent. Debenture Stoc... 103 113 107 11? 8 11 10 | February and ugust 1:73 a 
£300,000 100 э “Eastern and B. African 4% Mort. Dob., 1909 .. ...... 93 101 €3 101 8 17 11 | Fe and August ae C 
£200,000 м 0 Do. ( per Oant. Mauritius Sub. (red.) . 100% 1037 1COX 108% 817 8 | May and November ... am 
150, 10 5/0 Great Northern of e 100000000 eee 00600 27 29 27 29 5 8 5 January and — e 28] ns 
£75,006 100 H Halifax& Bermuda Oable 44 ов 99 103 99 103 4 8 8 June and December. on 
17,000 s 26 1 Indo- „„ „„ tol (red. 85 39 86 40 6 5 1 Мау апа November . 373 eee 
£100,000 100 6 London Platino- per Oent. ge 100 104 100 104 515 4 | March and September ion di 
£100,000 100 4 Pacific & Епгоревп Tol. 47 Guar. Debs. (red.) . 93 102 99 10 818 7 | June and December. - ove 
15,609 Sie „West African Telegraph Shares... 6 mne 14 24 lk 2% — T eis ne 
£139,300 100 8x Do. 5% аав (ed.) „еее ооо ee e] DÀ JOL 99 101 418 0 | March and September ove — 
80,008 24 eee West Coast of Am онро eR eY вовна sad DEL "20000004 ORE нент i § 4 È 209 sso өөө 
£150,000 100 4x * 4 per Cent. т SMILLILIL 99 102 99 102 8 18 6 January and J eec ccc ove eee 
88,321 10 ove West India and Panama e eee i i t . |, May and Novem ө 4 = 
84,568 10 €/0 6 per Oent. Ist Preferenoe . . 5 a 5 6 5 9 1 | " " ese oe 
4,669 10 LIII Do, * 6 per Cent. 2nd Preference ee LLLI ILI КҮЙ 33 4 3j 4 .. may өөө 
£80 ,000 100 57 DO. 6 p. Debentures . . „ 100 108 lo КЗ 417 1 | January and шу... — d 
207,930 10 8/0 | Western Br 'n Bu — te 12 13 114 12] 5 16 4 | Mar. June, Oot., 12,5 1H 
£15,000 100 55 |" Do брег Debs. (2nd шл 102 105 102 105 415 8 | June and ЕЕ" a im 
4400,00 Stock 4% Do. 4 per Cent, Deb. Stock (red.) 99 102 99 102 818 5 ИА oc en 
44,000 50 Telep — 84 4 4 6 5 0 
, £5 Ohili done paid) s.ro cit m CO owe 9999999972 August ТТТ 088 ТТИ m1 ec 
224,850 10/0 8 Consolidated Tele Telephone on, and otc ppp 16 28 16 2/6 | 12 0 0 | April and October. — " 
72,680 1 Monte Video Telephone Ordinary DSL. ТҮ 3... i B E 6 0 0 Nover ber Oe Fee eee eee ee LIII oo 
86.492 1 1 Do.  5per Cent. Preferenze. „в o 1 1 5 0 0 Ха - ex 
£983,933 | Stock €% | National Co. Preferred Stock ... DREA 5 9) 95 93 6 1 3 - 96] 96 
200,000 5 0/14 ро. Preferred Shares (£3. 17 s. paid) .. 33 3j 93 33 6 4 6 - а * 
£! 96,067 Stock 44% Do, Deferred Stock . „„ m ap OF nnn ^" tm 57 61 56 60 7 10 0 | à oo 57 eee 
15, 10 о/о Do. 6 per Oent. Cumulative lst Preference 12 14 12 14 4 5 9 | February and August 425 еч 
, 10 6/0 Do, брег Cent. Cumulative e y cn am 12 14 12 14 459 " » 
5 Do. Брег Cent. Non-Oumulative 3rd Pref. . 41 54 1 54 417 T " - Bre 5 
#2,000,000 | Stock % Do. Debenture Stock & ae Oent. x wes eie | ‘98 96 93 96 813 0 | June and December 916 2 
£600,000 | Stock 4 Do. 4 per Cent. Debenture Stock (red.) 101 105 101 105 316 2 104 ; 1(2} 
171,504 1 0. Oriental 4999» CORES зоот OOS EEEOR £40 OORT АЕО О *** tá d 13 1 ^ 5 13 1L = and October. LIII s>. eer 
58,000 5 2/6 United River өөө өөн EET 9972009900000 094 CORED Fee © 43 41 5i 6 18 4 LIA One FOR Hee . eos 
40,000 H Do, 5x Ournulative LETTIE 529 **9^2908 0905 99 fee ET] 5 4$ 5 5 0 0 Fame and > — 
£ 79,947 | Steck 5 * Do, 5 per Cent. Debentures J , 102 106 102 105 415 8 June and December...) 12 9s 
ELECTRIC MANUFACTURING As. 
A e : 64. A сену M ical ther баса, Pret... ... 5. A ł ^ } 6 13 4 ooo eee ж 
, eet * ec Me т nary +58 Oe өө Oe ME . 4 oes oe LIII m 
125,000 1 m Cumulative Profe Preference i į i t 912 0 reges ee, — pm 
3000 5 b British slali meg Wire Ordinary. 8 9 8 9 8 6 8 | July and F 8% " 
5 3/0 Oent. E. EI AI III 5t 0 5i 51 5 4 0 January and July 9 vee 
£250,000 "-— ri Do, na Ist Mert. Deb. Red. eere e z^ “т g^ "4 : : 2 - — on 
, British estinghouse 6 ProferenoG...c« «cosa eoe os ++. eee ^d ve 
10,731 3 oer British Waring — Fa ae thes DIDI er $ 1 1 1 nea March «es 200 009 909 200 009 606 1 ү 12 
150,000 2 1/2} — 6 per Cent. Pref. — 11 2 1 ц 8 4 8 | Marchand — 11 111 
£125,000 | Stock Do. per Oent. P. — ist Deb, Stock... | 101 104 1001 104 4 6 7 | March and Se rur 103 5 
£125,000 | Stock Do. Perpetual ind benture Stook ............) 15 100 95 100 410 0 | January "e ету PEAN v" Xs 
80, 5 b 0 n le Oonstruction Ord. . онер © sat cod неее. 17 18 17 18 4 3 4 "n ee oe 
40,000 ; b 2/6 per Oent, Cumulative Preference. eee reece 51 6 ba 6 1 3 4 n ee 
’ Btock 44% ү Cent. lat Mortgage Deb.(red.'.....| III 115 111 115 8 18 4 | November and May ... aes FP 
450,000 1 0 маг Kell — Alkali Co. rs d). [LIII LLL 1 1 1 1 3 0 0 eee is see 
£250,000 Stock First Mort. r eee 87 92 87 92 4 17 10 eee eee ... 
60,000 1 0 N SE p Telegraph cM o Ra sos be i ] { i TS S | MN cce! i — 
60,006 1 0/7 Do. брег Cent. Cumulative sas 1 1 6 0 0 — - * 
85,000 3 1,9; Orompton * Оо. (Мов, 1 to 54 000) FORCE „4 8 8} 8 34 6 8 6 January and July 0 ecc ... 
£100,000 100 4 * Do. Cent. First Mo b. (rod. )- „| 109% 106% 108% 1080 | $12 8 " " eo a 
60,000 1 0/1 | Davis and mmins 6 per Cent. Pref.... t 1 } 1 6 0 v е ES ‚ч 
779 : өө * & We kr “ A"' Shares) (88 paid). А 30 ‘ ,! ме February and August i sh 
, oe . e .. rr ttt „„ нае rel "n " өө res 
£344, Stock 4 Do. POent. i Mortgage ge чара 7 73 88 73 83 415 8 | June and December... РА — 
4100, 000 Stock 5 Do. 57 2nd Deb. eating Pry TE 82 87 82 87 5 14 11 eve eee оа 
5 2, Sdmundson’s Electricit т ё in 6 63 6} ti 5 3 S | НаИ-увагіу............... 6,44 * 
20,000 р 8/0 Do. 69% Cumulative Ргеќегепсе ........„„... ха 6 6$ 6 64 412 1 — os ге 
£120,000 Do. per Cent. First Mort. Deb. (red.) ..... | 107 1) 100 109 427 is ‚> г> 
112,100 wh C 1} 1} 1} 14 617 2 | January and July .. T 1 
81, 1 Do. Траг Gent. Oumulative dances 3 8 24 3 418 4 |J ke O 2 * 
182,500 Stock 4% Do. 4 per Oant. lat Mo Deb. rod.) — cece 97 101 101 819 8 | January — ive eA 
25, 10 5/0 — pre (1900) Ltd, 5% Cum. Pre : 91 1 91 10 417 7 о · ба к 
£200,000 | Stock 4% Do. lst Макар Debentures ........„„. 98 101 98 101 8.9 3 € 5 * 
85,000 6 10.0 Henley’s Te egraphWorks Ordinary ...................| 17 18 17 18 4 8 4 | February and August — n 
85,000 5 2/3 Be per b. Preference eee LIII 54 6 54 6 8 15 0 n "n 54 vee 
£49,050 | Stock H^ per Cent. Mortgage Deb. Stock(red.) .. 111 115 111 115 818 3 10 " . ue 
50, 10 15/ India Babbar Gutta Percha, &c,, Wor Кре С 99 91 22 4 10 1l i ёл 213 ve 
4300,000 100 4% Do. 4 per Cent. let Mortgage Deb, (red.) wel 9» 102 99 102 318 5 | March and September а às 
7,500 10 10% Parker (Thomas) Limited Ordinary HILL 154 164 153 163 6 1 8 July LIBI osoo FOP eee vee 
87,350 12 86/0 | Telegraph Construction and Maintnoe Ba #7 £4 37 6 9 8 | March and July ......... 86} us 
$150,000 100 x Do. 4 per Cent. Debenture Bonds, 1000 . estan! 20s. 106 108 146 815 5 | January and July ... Spi 262 
25,000 5 Do. Manufactcring Or VERSES EET Ate 1 114 5 4 4 € 103 * 
20700 5 2/6 Do. ; per Cent. Oumulative ides 6 5 6 4 8 4 xo 74 — 
(6 €66 5 5/0 | Willans and Robinson Or — E 93 84 4 5 5 3 | April and October ...... si 811 
68 666 5 3/0 Do. 6 per Cent. Oumula ve Pret. LIII ee зө» ei 61 ei 6 < 8 11 "n n 64 wee 
Ё 00,0 | Steck 41% Do, éł per Cent. lat Mortgage De 105 107 106 107 4 0 2 | May and November ... + boo 
FINANCIAL, INVESTMENT, Ad. 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pref. .. 5l 51 bt 5$ 5 9 1 — - ә 
„337 10 2/6 | Globe Telegraph and Trust . .. . e. 10|] 84 8i 94 5 10 6 Jan., Apr., July, Oot. 8H 1 
10 8/0 Lo. брег Oent. Pref vede Xl ite 18 123 134 4 811 j " 13 123 
11,889 t ^ Reuter's. ... i e eee ee 94 7 | 6° 74 6 6 8 april and Octuber... ove ooo ove 
8,303 16100 Oeri.! 6 | Submarine Cables Trust „ос оооооеосооог оооооооое + sereia .. 110 120 110 120 5 0 0 " " 1103 vis 
* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 


t The London Stock Exchange Committee have refused to quote these. 
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NOTES. 
—— — 


Ir is an undeniable fact that several large dynamos genera- 


ting current for lighting and traction in this country have: 


been manufactured in the United States or on the Continent, 
and that some big contracts have recently been placed 
abroad for such machinery. One of the causes of this dates 
back a few years ago, when our leading electrical manu- 
facturers were so occupied with orders for standard plant that 
deliveries were sometimes a year overdue, and the makers 
had no time to busy themselves with the apparently less 
remunerative oocupation of looking forward and working out 
designs of larger and more modern machines for future 
demand. Owing to the fact of several orders going abroad, 
а false idea has fastened itself in people’s minds that England 
was no longer manufacturing large electrical machinery, that 
it had become merely an importer, and had ceased to be а 
producer of this class of material. There had certainly been 
а pause in our development in this direction, but the repeated 
warnings in the technical press, and the more concrete warn- 
ings in the shape of imported dynamos, had their effect long 
before the “foreign invasion scare had reached its maximum, 
and our manufacturers have gone forward once again and, 
we trust, will soon regain their leading position. Proof of this 
is afforded in two articles we publish in the present issue— 
one describing the extensions made recently at the works of 
one of our oldest-established manufacturers, and the other 
eketching the construction of large generators at one of the 
latest acquisitions to the ranks of British manufacturers. 
And these do not stand alone. Other works are daily turning out 
electrical machinery of large output which will compare with 


the best that can be bought abroad, and large new works are 
rapidly approaching completion—some, in fact, causing an 
unprecedented number of bricks to be laid per day in their con- 
struction. A few years hence we shall look back with amuse- 
ment at the scare of an industrial foreign invasion that marked 
the beginning of the present century. 


Our readers will hardly be | surprised that the London 
County Council (Electric Supply) Bill has failed to pass the 
Committee stage. The proceedings in Committee are reported 
at considerable length in The Electrician of May 2nd and 
to-day, and it is shown that the main object of the London 
County Council's scheme was evidently to put the Council in a 
position to acquire, at a later date, the large outlying elec- 
tricity works which supply London, and furnish electrical 
energy on & wholesale basis to the various London Borough 
Councils, who would then distribute it. Since, however, the 
companies owning the various works which it was desired to 
purchase were opposed to the scheme, as it would meaa a 


‘rescission of some of the powers originally conferred on them 


by Parliament, we need not wonder that the Committee 
refused its sanction. 


— —̊ 


THE four underground railway schemes. competing for 
powers on the Hammersmith-Piccadilly-City route have now 
laid their evidence before Lord Wnoson's Committee. The 
independent opposition to these schemes is being heard, and 
it may be expected that a decision will be come to shortly. 
Of the four schemes, that which appeals to the publie as the 
simplest is the extension of the present Central London 
Railway round the narrow loop shown in the sketch map on 
page 107 of this issue. Another scheme, which also has the 
merit of simplicity, proposes to run directly from Hammer- 
smith to Charing Cross, practically in a straight line, but 
unfortunately this stops at Charing Cross. The other two 
schemes are more ambitious. One is the outcome of the 
desire of Mr. Yerkes to convert the District Railway 
into a paying concern, and embraces a vast network of 
lines in almost all directions. A map of these lines is 
also given in our present issue. Finally, Mr. Prereonr 
Moraan, apparently desiring to “ go one better than his oom- 
patriot, proposes a working arrangement between existing and 
projected tramways and tubes which will connect the extreme 
north, south and west with the central and east central part of 
London and one another. A map of the lines in the Morgan 


D 


84 


group was given in our issue of April 25th, page 21. From 
the remarks made by the Chairman, it seems not improbable 
that the extension of time sought for by Mr. Yerxes will be 
granted, together with another of these schemes—possibly 
the Central London extension—with the object of encouraging 
competition ; but whatever the result, the travelling public of 
London will be the gainer and the cause of electric traction 
considerably advanced. 


[e — 
8 


Gas engineers are to be congratulated on the recent progress 
that has been made with incandescent gas lamps for street 
lighting, and their efforts should be greatly appreciated by 
those towns which have not yet got electric light within their 
reach. That electric light can hold its own against the most 
improved Welsbach burner for this purpose is shown by the 
discussion at the Paddington Borough Council, which we 
report in another column of this issue. A proposal was made 
to replace the arc lamps in Westbourne-terrace by incandescent 
gas burners in order to effect an economy, but it was admitted 
by the chairman of the Gas and Electricity Committee that 
the replacement of 14 arc by 56 incandescent gas lamps would 
result in a diminution in the illumination of the street. It may 
also be mentioned that the price charged for the maintenance 
of the arc lamps is well above the average, owing to the small 
extent to which the Paddington Borough Council has adopted 
them hitherto. The result was that the proposition was not 
carried, and the suggestion was made by one of the councillors 
that the Council had better first devote its attention to 
improving the gas lighting in other streets before it interfered 
with the good results obtained in Westbourne-terrace. 


` — а: 
An interesting development has taken place in connection 
with the electric lighting of the Borough of Camberwell, and 


a decision on the question has been obtained from the Board 


of Trade, which will be useful as a precedent, and a warning 
to other Metropolitan Borough Councils who may desire to 
take advantage of the peculiar distribution of electric lighting 
areas in London to drive a sharp bargain in the acquisition of 
electric lighting undertakings. In Camberwell there are two 
competing electric supply companies, if we except the Crystal 
Palace District Electric Supply Co., which has only powers to 
supply in a small portion of the Borough. It appears that 
the Camberwell Borough Council approached each of the two 
companies separately with a view to purchasing so much of 
their undertaking as lay within the Borough, and that the 
London Electric Supply Corporation offered to sell for 
£25,000 (this sum not including a generating station). 
Estimates were made which showed that by spending an 
additional £125,000 the Borough Council could develop this 
distributing system into an independent electric supply system. 
The other Company (the County of London and Brush 
Provincial) were also willing to sell on terms fixed in their 
provisional order, but as they had developed their business 
in the district to a greater extent than the competing com- 
pany, their price was higher. Consequently the Camberwell 
Councillors thought that it would be an excellent business 
move to buy up the London Electric company and enter into 
active competition with the other undertakers, this being 
obviously cheaper than buying up the two concerns in the 
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ordinary and straightforward manner. The audacity of this 
proposal is emphasised by the fact that this is not a case in 
which two companies had agreed to divide the district between 
them and not poach on one another’s preserves; there are 
actually mains of the two competing companies side by side 
in the same street. 

— 

FonruNATELY, the Borough Council was compelled to 
apply to the Board of Trade for permission before it 
could execute this excellent stroke of business. A report of 
Mr. PxLRHAu's enquiry into the matter was published in our 
issue of March 14th (p. 880), and, after due consideration, 
the Board of Trade decided that the Borough Council could 
only be allowed to purchase the undertakings of all the 
companies concerned on the usual terms, and that it would 
be willing to grant a provisional order to allow this to be 
done. This reply, with the town clerk’s report upon it, came 
up for consideration at the meeting of the Camberwell 
Borough Council last week, when, instead of accepting the 
decision as obviously the only fair and equitable one, a reso- 
lution was passed expressing a strong protest against the 
action of the Board of Trade,” and insulting remarks were 
levelled at its permanent officials. The electric lighting 
industry is to be congratulated that a large electric supply 
undertaking has not passed into such hands as these. 

— — — — — 

Lord Kelvin in America. —A New York correspondent of The 
Times reports that the honorary degree of Doctor of Laws was 
conferred on Lord Kelvin at Yale University on the 5th inst. 

Greater Manchester Electricity Supply.— The Stuart-street 
station of the Manchester Corporation will be opened on Tues- 
day, 27th inst., when the first 2,500 n.». set will be started. 

Cable Interruptions. Date of Interruption. 
June 21, 1899 


April 19, 1902 

iq May 6, 1902 
Swedish Tones A bill which has been recently laid 
before the Swedish Parliament for the purchase by the State 
of the rights and stock of the two private telephone companies 
(Allmänna and Bell) has been rejected. 

Annual Dinner of King's College (London).—The forty-second 
annual dinner of King's College will be held at the Café Monico 
on Monday, June 16th, with the Right Hon. and Right Rev. 
the Lord Bishop of London in the chair. 


Conference with Reference to the Factories and Workshops 
Act, 1901.— The Institution of Electrical Engineers has 
issued invitations for this Conference at 8.80 p.m., on Monday, 
May 12th, in the rooms of the Society of Arts, kindly lent for 
the occasion. 

Cable Makers’ Combination.—The negotiations for the 
amalgamation of the undertakings of the British Insulated 
Wire Co., Prescot, and the Telegraph Manufacturing Co., 
Helsby, have been completed, and the formal agreements 
were duly executed on Wednesday. 


Recent Thunderstorms.—Thunderstorms of a more or legs 
severe nature have passed over certain portions of the country 
during the week, and at Halifax a tramcar was, according 
to the Yorkshire Post, struck by lightning, but no damage was 
done except to the lamp circuit in the car. At Chelmsford 
there were also many vivid flashes, which disturbed certain 
local telephones. 


Royal Society.— The fellowing gentlemen have been selected 
by the Council of the Royal Society to be recommended for 
election to Fellowships :— 

Mr. H. Brereton Baker, Prof. Henry T. Bovey, Prof. Rubert Boyce, Mr. 
John Brown, Mr. Willliam Bate Hardy, Mr. Alfred Harker, Mr. Sidney S. 
Hough, Mr. Robert Kidston, Mr. Thomas Mather, Mr. John Henry Michell, 
Mr. Hugh Frank Newall, Prof. William M. Flinders Petrie, Mr. William 
Jackson Pope, Mr. Edward Saunders and Dr. Arthur Willey. 
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Fire on Charing Cross Company's Mains.—On Wednesday 
last a fire occurred on the above company’s mains in Cran- 
bourn-street, Leicester-square, and when the fire brigade, 
which was hastily summoned, arrived on the scene the cables 
were burning fiercely. The mains of the Metropolitan Elec- 
tric Supply Co., which were close by, were also interfered with, 
and some nine disconnecting boxes gave out large volumes of 
smoke. The fire was subsequently extinguished after consider- 
able difficulty, and it is satisfactory to note that no one was 
injured. 

Wireless Telegraphy.—The New York correspondent of the 
Standard says that five tenders, which are very diverse in 
character, have been offered to instal wireless telegraphy in 
the Government Alaskan stations. Prof. Fessenden offers 
guarantees of the fastest speed—exceeding 25 words per 
minute, or double the rate offered by Mr. Marooni, who 
requires a royalty of $2,560 and $60 annually per instru- 
ment. The longest distance required is 150 miles, and the 
successful bidder must demonstrate over 60 miles to the satis- 
faction of the Government. All promised equipment before 
the winter. 


Overhead Wires in Washington.—A bill is now pending 
in Congress, under the recommendation of the House Com- 
mittee of the District of Columbia for the placing of telephone 
and telegraph overhead wires, in suitable conduits, in the 
city of Washington. The District Commissioners will be 
empowered to cause removal of overhead wires in thickly- 
populated portions of the district, and at their discretion to 
issue permits to the telephone company to instal ducts or 
make house connec ions. At the present time telephone 
companies must apply for permission to Congress before wires 
can he laid across street or alley, either underground or 
overhead. 


Working of Steam Boilers.— Tbis subject is dealt with in 
the third edition of the National Boiler and General Insurance 
Co.’s booklet in a very comprehensive manner. The efficient 
working of boilers of all classes is detailed, and the fullest 
instructions to boiler attendants are given for proper manage- 
ment and inspection. A number of illustrations, taken from 
photographs, give some curious shapes into which boiler 
plates have been twisted by explosions, and there are also 
interesting examples of corrosion blistering and burning. The 
increase in water-tube boilers calls for special attention to 
their management, and superheaters also are dealt with, 
there being instructions for firing and flooding according as 
the superheater is placed. 


Post Office Appointments.—The Postmaster-General has 
appointed Mr. M. Roberts, M.Inst.C.E., and Major W. A. J. 
O'Meara, C. M. G., R. E., Assistant Engineers-in-Chief to the 
Post Office. Mr. Roberta, as is well known to our readers, 
has been on the engineering staff of the Post Office for many 
years, and was second Assistant Engineer-in-Chief. Major 
O'Meara is, on the other hand, not so familiar a figure in the 
department, although in 1891-92 he was engaged on the con- 
struction of the London-Paris trunk telephone line. He has 
been acting as Government Commissioner for Johannesburg 
and District sinca May, 1901, and has, in fact, been employed 
in South Africa since 1899. For a period he was chief intelli- 
gence officer at Bloemfontein, and during the siege of Kimber- 
ley was chief staff officer to Col. Kekewich. 


University of Birmingham.—A Faculty of Commerce has 
been created in the above University, and will begin its work 
on October 1, 1902. There will be a course of training suit- 
able for men looking forward to business careers. Its object 
is the education, not of the rank and file, but of those who 
will ultimately guide the business activity of the country. A 
three years' course, leading to the degree of Bachelor of Com- 
merce, has been drawn up, and it comprises studies falling 
into four main categories: Languages and History, Account- 
ing, Applied Science and Business Technique, and Commerce. 
Prof. Ashley will be at the University building, Edmund- 
street, Birmingham, to meet and advise intending students 
from September 22nd to 30th (inclusive), between 10 a.m. 
and 1 p.m., or he may be seen at other times by appointment. 
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A Tramway on Ice.—The crossing of the river Neva at St. 
Petersburg is usually effected by bridges and steamboats, the 
latter being used by reason of the scarcity of the former ; but 
when the river becomes frozen traffic by this means is stopped. 
The Tramway and Railway World, in a recent issue, describes 
а tramway which was temporarily installed^on the ice across 
the Neva. Two lengths of lines were laid down—one 550yds. 
and another 1,100yds. long—the overhead lines being carried 
on wooden poles embedded in the ice. The routes were lighted 
by means of arcs attached to the supporting poles. Our con- 
temporary remarks on the absence of frontagers, and local 
authorities insisting on road widenings, fancy poles, &c., on 
such lines, which, it is anticipated, should afford a good 
return to the promoters. Т 

Institution of Electrical Engineers.—The annual conver- 
sazione will be held in the Natural History Museum on. 
Tuesday, July Ist. In view of the fact that the Tramways 
and Light Railways Congress will then be sitting, and that 
many of the foreign delegates to the congress are likely to 
attend the conversazione ; and that the Incorporated Munici-. 
pal Electrical Association will also open its convention in 
London on the following day; and, further, that the date is. 
within a week of the date of the Coronation. when London 
is expected to be very full, the Council has decided, by per-. 
mission of the trustees, to open one of the large side galleries 
in addition to the Central Hall of the museum. The Metro- . 
politan District Railway has, we understand, also kindly. 
promised to open the subway from the South Kensington 
station to the grounds for the benefit of guests travelling by 
their line. | 

Electrical Utilisation of Blast Furnace Gases.—Mr. Brierly. 
Healey made the above the subject of a recent Paper before 
the Society of Engineers, drawing comparisons at the 
outset between old and new methods of working and what 
advances had been made during the past 40 years. As an 
example, the average output of British furnaces 40 years ago 
was almost 200 tons of pig-iron per week, but now 200 tons 
per day could be obtained without difficulty. The latest 
improvements in blast furnace plant were described, and the 
author stated that the gas from a 1,500 ton per week furnace, 
working coke, after allowing „ths for heating the blast, 
900 т.н.р. for gas-driven blowing engines, and 100 1. H. p. for 
charging the furnace and clearing away the slag, left a surplus 
of 5,000 1. H. P. for electrical energy. Designs were being pre- 
pared for the rebuilding of a works in Staffordshire, where 
steam boilera would be absent and the power obtainable from 
the furnace gases would be fully utilised. _ | 

British Association.— The following arrangements have been 
made in connection with the British Association meeting at 
Belfast, which commences on Wednesday, September 10th, 
under the presidency of Prof. James Dewar, F. R. S. On that 
day the presidential address will be delivered, and on the 
evenings of September 12th and 15th lectures will be given by 
Prof. J. J. Thompson, F. R. S., on Becquerel Rays and Radio- 
Activity,” and by Prof. W. F. R. Weldon, M. A., on “ Inheri-. 
tance respectively. The various sections n assemble on 
September 11th, 19th, 18th, 15th and 16th. The following are 
the sections of electrical interest, with the presidents :—Sec- 
tion A—Mathematical and Physical Science, Prof. John Purser, 
M. A.; Section B—Chemistry, Prof. E. Divers, F. R. S.; 
Section G— Engineering, Prof. John Perry, F. R. S.; Section L 
— Educational Science, Prof. Н. E. Armstrong, F. R. S. The 
concluding meeting will be held on Wednesday, September 17th, 
at 2:30 p.m. As already announced, the 1908 meeting will 
take place at Southport. The address of the local honorary 
secretaries is 2, Wellington-place, Belfast. 

Electric Headlights for Locomotives —A compact form of 
headlight for use on steam locomotives is described in a recent 
issue of the Railway Review, of Chicago, and an official trial 
has proved its efficiency in illuminatiog the track for about 
1 mile ahead. A small dynamo, driven by a steam tur- 
bine, is mounted on a common baseplate with a projector, 
the entire combination being fixed at the front of the smoke 
stack. The turbine, which resembles a De Laval in con- 
struction, has a normal speed of 2,000 revs. per min, this 
being kept constant by a simple governor, which is also easily 


86 


THE ELECTRICIAN, MAY 9, 1902. 


accessible. The dynamo furnishes a current of about 
80 amperes at 80 volts pressure, to the aro, which is automatic 
and self-focussing, giving an illumination equal to 6,000 c.p. 
A deflector, arranged at an angle of 45deg. across the lantern 
‘ goggle,” intercepts about 40 per cent. of the beam, which is 
then projected vertically, to form a warning signal to following 
trains. The light on approaching locomotives can be seen at 
a distance of several miles, while, to prevent the dazzling of 
drivers when passing each. other, a blind can be temporarily 
drawn over the lower portion of the glass. 


Paris Exhibition Literature ММ. Hospitalier and Mont- 
pellier's excellent account of the electrical features at the 
Paris Exhibition (“ L’Electricité à l'Exposition de 1900," 
Vve Ch. Dunod) would have been of incalculable service had 
it been published simultaneously with the opening of the 
exhibition. As a record, however, it still possesses consider- 
able utility, and there is much of interest in the last three 
parts published. One of these is on transformers and accumu- 
lators, another on meters, and the last number issued is on 
electro-chemistry v. electro-metallurgy, by M. A. Brochet. 
Under the heading Transformateurs Hétéromorphiques,” 
in the first of these, there are interesting descriptions of various 
forms of interrupters for induction coils, but hardly anything 
about rotary converters, except an instructive full-page table 
of the dimensions and data of seven machines exhibited by 
four makers. The section on accumulators, by M. A. Bain- 
ville, appears to be complete, and is well-written and well- 
illustrated; but, as M. Bainville says, the exhibition revealed 
nothing particularly new in this branch of the industry. In 
the part relating to meters many patterns are described that 
are not well known in this country, but it would seem tbat 
our meter makers have not much to learn from their foreign 
competitors. 


Electric Haulage in Coal Mines.—In a recent issue of the 
Electrical World some interesting comparisons are drawn 
between early mining locomotives and those at present 
employed, illustrations being given of locomotives constructed 
in 1887 and 1889, the latter of which is still in use. 
Attention is drawn to the close resemblance between the 
designs of mining locomotives and those adopted in street 
railway practice, railway motors being used mounted on the 
axles in the usual manner and spring suspended from the side 
frames of the locomotive. The locomotive controller is 
arranged for starting the motors in multiple, as the drivers 
are then independent of each other, and the slipping of one 
pair of wheels has no effect upon the other. If the motors 
were in series, the counter E.M.F. of the slipping motor would 
limit the current and decrease the terminal potential in the 
other motor, thereby reducing its torque and tendency to 
accelerate. A typical installation is subsequently described in 
which three-phase currents at 5,600 volts potential are trans- 
mitted to a rotary converter sub-station in the mine, 9,000ft. 
from the power house. Double-current generators are used, 
the direct currents from the machines being applied to haulage 
and other purposes in the neighbourhood of the station on the 
surface. 


. Royal Institution.—The annual meeting of the members of 
the Royal Institution was held on May 1st, when the following 
gentlemen were unanimously elected as officers for the ensuing 
year :— 

President: The Duke of Northumberland. 
Crichton-Browne. Secretary: Sir William Crookes. 

ight Hon. Lord Alverstone, Sir James Blyth, Bart., Sir Frederick Bram- 
well, Bart., Dr. Thomas Buzzard, Dr. Donald Hood, Sir Francis Laking, 
Mr. George Matthey, Dr. Ludwig Mond, Dr. Hugo Muller, Mr. Edward 
Pollock, Sir Owen Roberts, Sir Felix Semon, The Right Hon. Sir James 
Stirling, Mr. John I. Thornycroft and Mr. James Wimshurst. Visitors: 
Dr. Henry E. Armstrong, Dr. Charles Edward Beevor, Mr. John B. Broun- 
Morison, Mr. Francis Elgar, Mr. Francis Gaskell, Dr. Dundas Grant, Lord 
Greenock, Mr. Maures Horner, Sir Henry Irving, Mr. Wileon Noble, Mr. W. R. 
Pidgeon, Mr. Arthyr Rigg, Mr. W. S. Squire, Mr. Harold Swithinbank and 
Mr. Charles Wightman. | ; 
At a general monthly meeting on the 5th inst. the special 
thanks of the members were returned to Sir Thomas Sander- 
воп, G. O. B., K.C.M.G., for a donation of £5. 5s. to the fund 
for the promotion of experimental research at low tempera- 
tures. The chairman announced that His Grace the President 


Treasurer: Sir James 
Managers: The 


had nominated the following vice-presidents for the ensuing 
year :—The Right Hon. Lord Alverstone, Sir Frederick Bram- 
well, Dr. Donald Hood, Mr, George Matthey, Dr. Ludwig 
Mond, The Right Hon. Sir James Stirling, Sir James Crichton- 
Browne and Sir William Crookes. 


. Electrical Trade Section of the London Chamber of Commerce. 
—From the annual report of the above we learn that 18 meetings 
have been held in connection with a number of important ques- 
tions affecting the electrical industry. The question of ‘earth 
returns and the action of certain gas and water companies 
regarding the same had been dealt with by a special com- 
mittee, which, in co-operation with the Tramways and Light 
Railways Association, had waited upon Lord Morley, chair- 
man of the Joint Committee which reported on the question in 
1898, and there was reason to believe that his lordship made 
representations to subsequent committees, since the decisions 
in connection with the most recent bills had been favourable 
to electrical enterprise. The committee and association were 
still jointly acting in the matter. A committee on Electrical 
Power Mains Regulations was appointed in February to con- 
sider whether and what modifications were desirab!e in the 
Board of Trade rules affecting electric power supply and 
iransmission. Comparing the position here with that of other 
countries, the committee considered that certain modifications 
be asked for, and a letter embodying these recommendations 
had been sent to the Board of Trade. Conjointly with the 
Institution of Electrical Engineers, a sub-committee repre- 
senting the section on clause 45 of the Factory and Workshops 
Amendment Bill had obtained some alteration in the bill, 
whereby electricity works and sub-stations were included in 
the Factory Act as non-textile factories. At a conference held 
at the Board of Trade in March regarding the proposal to 
reduce the maximum price of electrical energy from 8d. to 6d. 
per unit, the late Sir Courtenay Boyle, who presided, said that 
the Board of Trade had decided to withdraw the proposition 
to make the maximum price 6d., that each order would be 
considered on its merits, and that in prejudicial cases it would 
not be made obligatory. Other matters considered were, 
interruption of telegraphic communication between London 
and the North, the agreement between the National Telephone 
Co. and the Post Office, and the appointment of the Board of 
Trade Committee on Light Railway and Tramway legislation. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 9th. 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:30 p.m. Ordinary Meeting in the Lecture Hall of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. In- 
cluded in the business of the evening will he the announcement 
of the names of the new preeident and council, and aleo the 
installation of the new president. The discussion on Mr. George 
Parker's Paper on Workshop Records " will be resumed, and a 
discussion will also take place on Mr. R. P. Links' Paper, Co- 
operation and Mechanical Aids to Workshop Cost Keeping." 


SATURDAY, May 10th. 
INSTITUTION OF JUNIOR ENGINEERS, 
10 a.m. Visit to the Great Eastern Railway Co.’s Stratford Works. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 am. Visit to the works of Messrs. Elliott Bros. at Lewisham. 


TUESDAY, May 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS.— GLASGOW SECTION. 
8 p.m. Annual General Meeting, for the election of office bearers, at 
207, Bath-street, Glasgow. 


WEDNESDAY, May 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM SECTION. 

4 p. m. Visit to the Corporation Electricity Supply Works, Water- 
street. Following this, at 5:50 p. m., the Annual General Meeting 
will be held at the Grand Hotel, when the list of officers for the 
ensuing session will be announced. 

Roya SocIETY. 
9 p.m. Conversazione at Burlington House. 


THURSDAY, May 15th. 


Rovar ӨОСГЕТҮ. 
4:80 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS. . 
8 p.m. Extra General Meeting at the Society of Arts, John-street, 
Adelphi. Paper to be read: “ Electrical Traction on Steam Rail- 
ways in Italy," by Prof. С. A. Carus- Wilson. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D’Auss.] 


Ship's Compasses.—H. Meldau gives a summary of the 
guiding principles underlying the construction of the modern 
mariner’s compass. It is now generally recognised that the 
only effective way of avoiding the disturbing swing of the 
compass needle is to increase the.period of swing. The old 
normal compass of the Admiralty has a period of 18sec., 
while the now almost universal Kelvin pattern has a period of 
88sec. The equality of mechanical moment about various 
horizontal axes is brought about by the subdivision of the 
originally single needle into several needles, mounted parallel 
to each other at various distances from the centre of the rose. 
The moment of inertia of the latter is increased, after Kelvin’s 
example, by placing the mass of the rose near the margin, the 
cen portion consisting practically of silk threads only. 
Another successful method of providing the required steadiness 
is that of employing а liquid in which the needle floats. The 
liquid usually employed is a mixture of alcohol and water. 
The magnetic system has, of course, to be much stronger 
owing to the viscosity of the liquid. The quadrantal deviation 
by masses of soft iron can only be obviated by means of needle 
induction. In the German navy soft iron masses are attached 
to the compass box itself. 

IH. Mx Dau, Physikal Zeitschr., April 15, 1902.) 


Absorption of Becquerel Rays.—The absorption of Becquerel 
rays by gases imparts to the latter a conductivity due to 
ionisation. Both Tommasina and Curie have recently 
found that the rays also increase the conductivity of liquid 
and solid dielectrics. It is, therefore, increasingly important to 
study the absorption of these rays by liquids. T. Tommasina 
has made a set of quantitative determinations which yield 
valuable material to work upon. He used the liquid 
electroscope devised by Curie, and measured the fall of 
potential without any liquid and with the liquid, and both 
again when a tube of radium-barium ealt was introduced. 
Also the rate of discharge when the tube was surrounded by 
liquid to various depths. Thus, in the case of carbon 
bisulphide, the rate of discharge was originally four divisions. 
Introducing the Becquerel tube without a liquid increased 
ihe rate to 64:5. On introducing the liquid, the corre- 
sponding rates were 83:5 and 46:0 respectively, so that the 
carbon bisulphide absorbed about one-third of the rays. On 
adding a further thickness of 0:5om. three times running, the 
rates fell to 28-3, 18 and 18 respectively, and on withdrawing 
both the liquid and the rays, the original rate of about three 
divisions was resumed. There is, therefore, no after effect. 
The greatest absorptions were due to benzene and ammonia. 

LT. Tommasina, Comptes Rendus, April 21, 1902.) 
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Magnetic Field due to Electric Convection.—The lack of an 
explanation of the discrepancy still existing between the 
results of Crémieu and those of certain Americán and Italian 
physicists led A. Righi to make an appeal to mathematical 
physicists to fully investigate the problem’ of an electro- 
magnetic field produced by a charge in uniform rectilinear 
motion on the other side of an infinite conducting plane.” 
This special case presents the simplest and, probably, the 
easiest case involved, and has since been completely solved by 
Prof. Levi, who finds that the magnetic field is smaller on the 
other side of the plane than it would be were that plane not 
there. If the charge moves with a velocity equal to one- 
millionth of the velocity of light parallel to an infinite copper 
plate 1mm. thick, the magnetic field on the other side is only 
8 per cent. of what it would be in the absence of the copper 
plate. It would be 49 per cent. if the plate were of tinfoil 
0-2mm. thick. This result shows that the screens used in all 
experiments on electric convection must have a pronounced 
effect upon the magnetic field observed if the moving charges 
are discontinuous. If the electric field does not change the 
effect of the screen is nil, and since the magnetic field of a 


current is not sensibly intercepted by a conducting screen, it 
follows that the electrons must move in the conductor in a 
practically continuous stream. 

[А. Rian, Phystkal Zeitschr., April 15, 1902.) 


Electrotherapeutics.—Madame B. Maurel gives an account 
of the service of medical electricity at the General Hospital of 
Tours as practised during the last six years. A special floor 
has been set apart for this service. There are four wards and 
a waiting-room. One of them contains the old apparatus for 
treatments with induction coils and influence machines, com- 
prising Wimshurst, Bonetti and Carré machines as well as 
" postes faradiques.” Тһе second ward is furnished with 
X-ray apparatus and high-frequency machines, together with 
an Oudin resonator. The third ward is set apart for руйгебо- 
logy, and the fourth for galvanocautery. In the period of 
five years ending July, 1901, 717 cases were treated, 207 of 
which were sent for electro-diagnosis, while the rest con- 
sisted largely of cases of hemiplegia, rheumatism, uterine 
affections and constipation. The radiographs taken amounted 
to 217, and included cases of a revolver bullet lodged in the 
skull, and a child’s gullet containing a sou piece. ‘The 
authoress claims that, in spite of certain stractural disadvan- 
tages of the establishment, the electro-medical wards ойг all 
the facilities which can be expected of an hospital equipped in 
accordance with modern resources. The influence machines 


are employed for what is still called franklinisation." . 


(В. MAUREL, Arch. d' Electr. Mad., April, 1992. 
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Zinc Images.—P. Vignon, recently known through: his 
researches on the Holy Shroud, describes the formation of 
images of reliefs by the emanations of freshly prepared zinc. 
Medals and bas-reliefs in plaster or other material coated with 
powdered zinc gave a negative image on a sensitive plate. This 
is due to the fact that the zinc vapour acts most powerfully at 
small distances. The action diminishes rapidly with increas- 
ing distance. The general impression is as if the object were 
seen through a mist, but for all that the delineation of the 
various outlines is more correct than that obtained by photo- 
graphy with illumination in the ordinary way. Similar 
impressions may be produced by the action of ammoniacal 
vapours upon linen impregnated with & mixture of powder of 
aloes and oliveoil. The relief image of a plaster hand impreg- 
nated with ammonium carbonate and enveloped in a suede 
glove may thus be obtained. Such carbonate is produced by 
the fermentation of urea in many febrile affections. These 
facts are the basis of the author’s sensational theory concern- 
ing the authenticity of the Holy Shroud. 

(P. Viexon, Comptes Rendus, April 21, 1902.] 


The Reichsanstalt.—The business done during 1901 in the 
Physikalisch-Technische Reichsanstalt included several works 
of electrical interest. Platinum resistances were standardised 
up to 500deg., and found to be correct within 0°15deg., whereas 
the error at the temperature of liquid air exceeds 2deg. Small 
standard resistances of 0:1, 0:01, 0-001 and 0:0001 ohms 
were tested after several months’ rest, and were found to have 
remained constant to within a few millionths of their values. 
The tests of the d’Arsonval galvanometer are nearly con- 
cluded, and the investigations concerning the Clark and 
Cadmium cells have been published. An important piece of 
work has been carried out with regard to the absolute tempera- 
ture of a black radiating body, and the laws which put the total 
energy at a given wave length proportional to T4, and the 
maximum energy proportional to T5, lay the foundation of a 
new scale of temperature. Some analyses of fine spectrum 
lines have been carried out by Lummer and Gehrcke, with an 
extraordinary degree of delicacy by means of a new interfer- 
ence method utilising the properties of a plane-parallel plate. 
The technological work included the examination of a number 
of electrical measuring instruments, chiefly wattmeters, and 
the testing of insulating materials and arc-light carbons. 


[OFFICIAL REPORT, Zeitschr. für Instrumk., April, 1902.) 
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works themselves. Having in our previous article described 
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THE ELECTRIC CONSTRUCTION COMPANY’S WORKS. 


Since we published a description of the fine works of this | pose now to confine ourselves chiefly to the developments 
company three years ago,* considerable extensions have been | which have taken place during the last few years. Princi 
carried out there, and the output and number of employés have | among these is the large machine and erecting shop which has . 
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Fic. 2.— VIEw or New MacHINE SHOP, sHOwING Laree Borina MILL, 


been greatly increased simultaneously with the growth of the | been added during the last 12 months. This shop has been 


especially designed for the construction of large generating 
the works and their equipment in considerable detail, we pro- | sets, and is equipped with machine tools of large size, repre- 


* The Electrician, Vol. XLIL, p. 677. senting the most modern practice in works equipment. 
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In our illustration showing the general view of the works | the shop. Owing to the effect of perspective, these two illus- 
trations hardly convey an idea of its length, however, for it 


(Fig. 1), the new shop is seen on the left, it being the one 
| Measures 800ft. from end to end. The width is 80ft. and the 


bearing the three large letters E.C.C., and Figs. 2 and 3 are 
photographie views, each showing about half the length of height 80ft. to the rails of the travelling crane and 10ft. 


Fic. 5. Уку oF New MACHINE SBOP, SHOWING LARGE PLANER AND SURFACE PLATE. 


Fic. 4.—Tue Lares Face PLATE. 
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beyond. It is built of brick and wood and is extremely well 
lighted, there being windows both at the top and sides. The 
artificial lighting is by means of arcs suspended from brackets 


on the walls. 
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Fic. 6.—CowNTINUOUS-CURRENT MOTOR. 


Among the large machine tools is a boring mill, seen in 
Fig. 2, which is capable of dealing with work up to 82ft. 
diameter and is, we believe, the largest that Messrs. Hether- 
ington & Son have manufactured. It is driven by a 10 н. 
three-phase induction motor through a short countershaft, 


which drives the machine through a belt and speed cones. 
Another boring mill in the same shop can take work up to 
20ft. diameter. Both these tools, and, in fact, almost all the 
machine tools in this shop have independent motors, and it 
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Fic. 7.— CONTINUOUS-CURRENT MOTOR., 


is found feasible to switch them on directly without the aid 
of starting resistances. . 

The large planer, seen in Fig. 8, can take work 18ft. by 
12ft. by 8ft. There is a radial drill for boring rings up to 
201. diameter from the floor level, and among other machine 
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tools in regular use in the new shop, we may mention a 
shaping machine with a special circular feed adjustable to any 
desired diameter of pole pieces, and a lathe with a key-way 
cutting attachment. One most interesting feature in the 
equipment shop is the large face-plate seen in Figs. 8 and 4. 
Here portable tools are employed to a large extent for shaping, 
milling, drilling, and other purposes, some of these being of 
fairly large size, so that not only is time eaved by bringing 
the various tools to the heavier castings, but rapid work is 
done on them also. This method of working would almost be 
impossible without motor driving. In the majority of cases 
tbe motors are fixed directly on to the portable tool“, but drive 
them through short belts and speed cones. In addition to the 
electrical supply, compressed air at 80lb. pressure is laid on, 
and this is employed for chipping chisels and other purposes. 
There are two electrically-driven travelling cranes, rated at 
60 tons each and spanning the whole 80ft. of the shop. These 
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The efficiencies of these are from 80 to 88 per cent. at full load, 
and 77 to 87 per cent. at half load, the corresponding power- 
factors being 84 to 90 per cent. and 74 to 83 percent. In 
these motors the ratio of maximum to full load torque is 
2 in the smallest size, rising to 8 in the 45 н.р. motor. 

Other parts of the works have also undergone modifications 
and improvements since our last description of them appeared. 
Fig. 8 shows the switchboard shop at a busy moment. In 
passing through the works we noticed that a new and larger 
smithy had been built, so that the company is able to make large 
forgings as well as all its iron and brass casting. The tool. 
grinding department, attached to the tool stores, has proved a 
considerable saving. All the tools are ground there before 
they are served out to the workmen, а system which bas 
always been found to avoid much time wasting around the 
grindstones and emery wheels. Among the tool-grinding 
machines we noticed an interesting '* Universal " emery wheel 
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Fic, 8.—SwrrcHBOARD EnRECTING SHOP. 


are driven by continuous-ourrent motors, as are the remainder 
of the works, but with this exception three-phase current at 
200 volts and 50 ~ per вес. is employed exclusively in the 
new shop. 

Among the other large generators which were under process of 
manufacture at the time of our last visit to the works, we may 
mention a 1,400kw. two-phase alternator, the stator of which 
is seen in Fig. 4. Some machines of this pattern and size 
have been ordered from the Electric Construction Company for 
the municipal electricity works at Leeds and Sheffield, and a view 
ofa similar machine of 600kw. capacity, erected at the Sheffield 
electric lighting station, is given in Fig. 5. Other examples 
of the firm’s recent designs are shown in Figs. 6 and 7, the 
former being a cheap pattern of motor recently brought out 
to compete with American imports. The company are also 
devoting particular attention at present to polyphase induction 
motors, and have a useful list of standard sizes from 1 to 45 B. H. v. 


(made by the Gisholt Machine Co., of Madison, Wisconsin) 
for grinding the cutting tools at various angles, a chart being 
provided, so that the setting of the machine is done almost. 
mechanically, and another machine for sharpening twist drille. 
The generating station, supplying current to the works, 
may be passed over with a very short reference. It does not 
represent the pattern of machines which the company is 
manufacturing at present, but rather affords examples of the 
extreme old age to which well-designed dynamos can attain. 
In addition to the continuous-current and three-phase gene- 
rating plant, a rotary converter is employed as an auxiliary. 


At a press view of the works on Friday last week, 
Mr. J. Irving Courtenay, one of the Directors of the Company, 
made the following remarks :— 


In the regretted absence of our Chairman, Sir Daniel Cooper, it is, my 
agreeable duty to welcome you to Bushbury Works. The Electric 
Construction Company has, what I think may fairly be termed a very 


i. 
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creditable exhibit at the exhibition, but as sometimes we are 
asked whether the Electric Construction Company is in a 
position to turn out the large work now demanded, it was 
thought that ocular demonstration would be the mo · t con- 
vincing proof of our ability to turn out the very largest 
electrical plant required anywhere ; our new shops having 
been recently finished and equipped after long delay, o wing 
to the difficulty in gettiog delivery of the supsrb and up- 
to-date machine tools you will see in them. The Electrie 
Construction Company does not manufacture electrical 
accessories, such as meters, small switch work, &c., but lays 
itself out for all kinds and sizes of electrical machinery. 
The Company is not engaged only on continuous current 
machines or traction machinery, but is manufacturing the 
latest and most efficient machines for deiling with the 
newest problems, both continuous and polyphase current, 
whether motors or generators, and thus the breadth of our ex- 
perience is perhaps greater than that of any other British firm. 
We have a staff that bas experience in bandling large contracts 
in their entirety, and controlling them right throughout. 
In these days when foreign competition is upon us in full 
ewing, it behoves those whose duty it is tu face and overcome 
this competition, to be on the alert, and the Directors of the 
Electric Construction Company have spared neither money 
nor endeavour on their part to render its workshops, by these 
important additions, capable of execu'ing wel] and speedily 
whatever may be required of them, and I feel eure that, with 
the assistance of our staff, with Mr. Moore at their head, we 
shall be able to hold our own against all comera, and that 
during the inspection your own observation will satisfy you 
that the words I have used are justified. 


THE BORDIGHERA AND YENTIMIGLIA 
ELECTRIC TRAMWAY. 


At the end of last year the towns of Bordighera 
and Ventimiglia, on the Italian Riviera, were con- 
nected by the opening of an electric tramway, 
which has been laid between them. The Wood- 
house and Bailie Riviera Electricity Co. (Ltd.) are 
the owners of the tramway, and have carried out 
the preliminary work which is essential before 


ViADUCT APPROACHING RAILWAY BRIDGE. 


OvgRHKAD EQUIPMENT AND PORTION OF BRIDGE. 


such undertakings can be started—the obtaining 
of concessions and permission from those parties 
who will be most affected by the laying of the 
lines, The original concession was granted to the 
company in 1898, but the scheme was opposed 
by the Mediterranean Railway Co., who succeeded 
in delaying the undertaking for two years. The 
railway company’s line crosses the provincial road 
about half-way between the towns of Bordighera 
and Ventimiglia, and their consent to the tram- 
way crossing, either above or below the metals, 
was necessary before the Government could 
authorise the construction of the line. At first 
they refused to consider any proposal from the 
concessionaires, but upon influential pressure 
being brought to bear, they were compelled to 
come to an arrangement. It was finally decided 
to construct a bridge over the railway lines, some 
little distance to the west of the level crossing, 
the approach to the bridge being by way of a 
viadact. The bridge is built up of iron girders 
resting on masonry and the viaduct, consisting of 
seven spans 16%, 3in. long, is made in re-inforced 
cement. In the official tests of this viaduct each 
span was loaded with 82 tons of earth in sacks, 
and under this weight the deflection of the central 
portion was, in no case, more than 0°91п. A 
loaded car, with an approximate weight of 12 tons, 
passing up and down, caused no deflection what- 
ever. 

The line is nearly 8} miles long, and there are 
three turnouts, while the lines are double at the 
ends. The overhead trolley system has been 
adopted, the wire being carried on side brackets 
or centre poles, according to the natare of the line. 
The cars, similar to the type common in Genoa and 
Milan, have a seating capacity for 16 and standing 
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room on the platforms for 12 additional passengers. Four | Diatto, of Turin, and they have two motors of 20 н.р. each by 
cars run a fifteen-minute service, and the car. sheds are Mesers. Alioth, of Basle. | 


‚ 
i 


| 


4 TRAMCAR USED ON THE BORDIGHERA LINE. 


The power for the operation of the line is supplied from the 


company’s generating station situated at Ventimiglia, some 


half-a-mile from the end of the tramline in that town. There 
are two dynamos of 55kw. capacity at 650 volts, driven either 
by water turbines or gas engines. The turbines develop 
75 H.., and the gas engines, with Dowson producer gas, 
90 н.р. each. The latter engines are by Crossley Bros. and 
Andrews & Oo. respectively. A battery of Tudor accumu- 
lators has been installed at the car shed, for the purpose of 
equalising the load on the power house and the pressure of the 
line, and the cells have a capacity of 128 ampere hours. The 
power station also supplies both light and power for the towns 
of Bordighera and Ventimiglia. | 

Daring the first three months of operation some 120,000 
passengers have been carried, the greater portion of this 
number being local inhabitants, though the line is much 
patronised by English visitors to the Riviera. The concession 
for the tramway is held for a term of 50 years, and it was 
granted by the Province of Porto Maurizeo and confirmed by 
Royal decree. 

After the projected works for the development of additional 
water power have been completed, extensions of the present 
line will be made eastward to San Remo and westward to 


situated near the middle of the line, close to the bridge over | Mentone, Messrs. Woodhouse and Bailie holding the necessary 
the railway. The cars have been constructed by Messrs. | concessions for the work. 


CONTINUOUS-CURRENT GENERATORS. 


' Messrs. Dick, Kerr & Co. have issued a finely illustrated book on 
the above subject, giving an interesting sketch of the manufacture of 
standard continuous-current dynamos at the works of the English 


lower halves being firmly held together by four bolts. These are let 
into pockets on the inner surface of the castings, thus avoiding pro. 
jections on the outer surface of the frame. The lower of the two 


alves has, cast in with it, supporte, which are finished accurately on 
the underside to a piene parallel with the armature shaft. The 
magnet frame is hel 


in a verticil position by these supports resting 


Fic. 1.—THEk Preston GENERATOR. 


Electric Manufacturing Co. The following is a short summary of а on two foundation 


portion of its contents, and reproductions of some of the illuetrations 
on а much reduced scale The Preston generator, shown in Fig. 1, 
represents the firm's standard dynamo. The magnet frame, compris- 
irg a circular yoke and a number of pole-pieces, is made of a special 
quality of cast 1ron, and divided on a horizontal plane, the upper ard 


irders, having screws for the adjustment“ of 
armature clearance horizontally, and a number of shim plates for 
adjustment vertically. Тһе armature can be inspected by: the 
removal length wise of the entire frame, and in this position it is also 
possible to examine or remove individual magnet spools. | 

The pole-pieces are of laminated steel, catt-welded into the inner 
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surface of the frame. The construction of these poles can be gathered | to the ends of the shell, thus forming а spool. About two-thirds of 
from Fig. 2, which illustrates the laminations of sheet steel, about | the bobbin is taken up by the shunt winding, of double cotton 
in. thick, and the clamping plates of cast steel, against which the | covered wire, the remaining one-third receiving the series winding 

oldivg rivets are driven up. When assembled, the cores, to the | of copper ribbon. There are no joints left in the interior of the 
number required, are placed in the mould prepared for casting the 
frame, the ends to be cast welded (which are notched for “ү, 
being coated with a suitable flux to assist the union between the 


Fic. 2.—PoLx PIECES, 


molten iron and the steel. The prepared halves of the completed 
mould are illustrated by Fig. 3, and after pouring, the yoke remains 
in the sand several days, cooling slowly and annealing both the cast 
iron and steel poles, by this means increasing the permeability of 
the magnetic circuits The two portions of the frame castings are 
then machined, bolted together, and set up on a special mill, where 
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Fic. 5.—AÀRMATURE SPIDER, 
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Fia. 3. —CA8STiNG MAGNET FRAME. Fic. 6.—ARMATURE CORE IN Process OF BUILDING, 


the pole faces are turned true to receive the armature. A tool on | coils, the ends of each terminating on the surface, аз will be seen in 

the same boring bar also turns out the grooves in the brackets for | Fig. 4. 

the brush rocker ring, these being securely bolted to the magnet е armature core stampings are built up on a massive spider 

frame for the purpose. (Fig. 5) keyed to the engine shaft, and the ends of the spider arms 
The field coils are wound on a rectangular steel shell just large | are so designed that air is admitted to the inner surface of the core, 

enough to slip easily over the pole-piece, brass flanges being riveted ' and forced through radial ducts in the laminations so as to ventilate 
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the core, armature coils and field magnets. The core is built up of 
thin steel punchings, having keys on the inside to fit into dovetails 
on the spider, and slots on the outer side to receive the armature 
coils. These are shown in Figs 7 and 8, the latter being the 
spacing segment, which is somewhat thicker than the others, and has 
projections punched on one or both of ita sides, to form air passages 
through the armatute core. After being annealed and painted on 
both sides, a number of the segments are built up together on the 
spider, to form a thickness equal to the width of the pole. face, 
spacing discs being introduced at 3in. intervals (Fig. 6). Clamping 
rings securely hold the laminations together, the bolts passing 
through inside thecore. The ring furthest from the commutator has 
а perforated flange at its outer edge, to support the ends of straight- 


the segments being clamped firmly by end rings, the bolts for which 
гов beneath the commutator bars, in pure micatubes. The wearing 
epth of the bars is never less than lin. and the surface insulation is 
lin. The armature coils are formed of pure copper strip, insulated 
with mios, red T paper and Japanese paper, prepared with a special 
insulating varnish, thé whole being taped over with linen braid and 
then dipped and baked. The commutator ends are soldered to the con- 
nectors of the segments, and the insulation resistance of a complete 
winding after connection to the commutator is several megohms. 

The brush-holder support is a cast-iron ring, made in halves and 
bolted together, the entire ring being carried in brackets rigidly 
attached to the magnet frame, and fitted with a screw and hand- 
wheel for rocking: purposes. No moving joints are used for the 
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wound armature ‘coils, the ring nearest the commutator having a | passage of current in the brush-holding gear, but a complete metallic 


number of clanips for securing. the. balancing rings, which are con- mua is provided, from the carbons to the cross c: nnecting rings. 
nected at inter with the commutator bars. hese latter deliver the entire current to a terminal board at the 


The commutator is assembled on a steel ring, keyed to the shaft, ! bottom of the magnet frame. 


THE SOUTH WALES ELECTRICAL POWER 


that the northern limits are roughly co-terminous with the 
DISTRIBUTION WORKS. 


northern boundary of the South Wales coal field, the area 
| including Glamorganshire and that portion of Monmouth- 
As already announced, the formal laying of the foundation | shire lying west of the Usk river. It is intended to put 
stone of the first, or Pontypridd, power generating station of down stations at Neath, at Panteg, and other places. The 
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this company took place on the 80th ult. At present the out- | site of the Pontypridd station is about 2 miles south-east of 
ward and visible signs of the company’s operations are | Treforest, close to the Taff river and between it and the Taff 
practically limited to the concrete foundations for the genera- | Vale Railway. 

ting sets. We reproduce below the map of the district covered Being considerably below the level of the railway, the 
by the company’s powers, which we published at the time that | natural facilities for the handling of the fuel supply between 
ita bill was under consideration in Parliament. This shows the siding and the furnace hoppers are very favourable. 


> 
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The designs for the completed station provide for a building | — £8,815 in 1900 and — 25,259 in 1901. Divested of their 
16044. long by 277ft. wide and 55ft. high, with a total capacity | minus signs these sums represent the total repairs and 


of 75,000 н.р. It is thought that the more immediate require- 
ments will be met by the erection of a part of the station, 
measuring 258ft. long by 146ft. wide. As а temporary plant, 
partly to nurse up a load and partly to furnish power for the 
erection of the permanent station, two large locomotive type 
boilers and four direct-coupled generator sets, each of 240 Kl. P., 
are being installed, together with the necessary switchboard 
and other auxiliary plant. 

To return to the permanent plant, it is proposed to put 
down at once 24 water-tube boilers of the Niclausse type, made 
by Messrs. Willans and Robinson, at their works on the Dee 
near Chester. Each boiler is of an evaporative capacity of 
14, 000lb. of water per hour. The boiler steam pressure is to 
ре 2001р. per square inch, and the furnace draught will be 
produced by fans, which, with the feed pumps and other 
auxiliary plant, are to be electrically driven. 

A fifth of the ultimate plant capacity is to be put down at 
present. Five generating sets, each of 3,000 R. p., represent 
the generating plant. The engines are of the Willans vertical 
triple-expansion, three-crank condensing type. The three 
cranks are, as usual, set at 120deg. apart, and are each served 
by virtually a complete single-acting, triple-expansion engine. 
These engines are similar to the two shown at the Paris 
Exhibition, and run at 120 revs. per min. The rated power 
is developed with an initial steam pressure of 180lb. and a 
condenser vacuum of 25in. Surface condensers will be installed 
in the basement below their respective engines, and the air 
and circulating pumps will be electrically driven. 

Directly coupled to each engine will be a three-phase Ganz 
generator, developing current at 12,000 volts, with a frequency 
of 25 ~ per sec. The alternators will, of course, be run 
in parallel, and will be excited by a separate continuous- 
current generating set. 

The three-core cables are to be paper insulated, lead- 
covered, and laid in earthenware troughs, run in with bitumen 
and covered with protecting tiles. The Callender Company, 
contractors for the mains, will commence laying cable up the 
Rhondda Valley early this summer. The other contractors 
are: For the engines, boilers and general equipment of the 
stations, Messrs. Willans and Robinson; for the electrical 
plant, Messrs. Ganz &.Co.; and for the buildings, Messrs. 
Holloway Bros., of London. Messrs. Bramwell and Harris 
are the consulting engineers. 


ELECTRICITY WORKS ACCOUNTS. 


County of London and Brush Provincial Electric Lighting 
Co. (Ltd.). 

This week we summarise the accounts of working during 
1901 of the two London stations of the above company, the 
City-road works supplying the districts of St. Luke, Clerken- 
well, Eastern and Western Holborn, St. George and Lime- 
house, &c., and the Wandsworth station for the supply of 
Wandsworth, Putney, Tooting, Streatham, Clapham, Camber- 
wel], Southwark and St. Olave. 

In the official accounts the several orders under which 
supply is carried out are separately accounted for, but there 
are head office expenses, salaries, &c., incurred in the working 
of the two ‘stations which form part of the working expen- 
diture, but which we are unable to include, as usual, in the 
respective costs table, since these expenses are grouped in the 
general revenue account of the company. 

Besides the London undertakings the company have inte- 
rests in provincial stations, but latterly the revenue from these 
extraneous sources has considerably dwindled. In the follow- 
ing table are given some of the chief particulars of the general 
accounts. It will be noticed that of the total revenue the 
London earnings form all but an inconsiderable proportion, 
therefore the bulk of the expenditure (£8,858) might justly be 
considered as additional cost to those given in our tables of 
analysis. 
accounts shows that during the last two years, at least, the 
only contributions out of revenue in respect of depreciation 
and renewals have been considerable negative quantities, 


A study of the financial results or net revenue 


renewals bills of the two stations. To keep up this useful 
depreciation fund contributions are periodically made to it 
from premiums on share issues, £8,000 having been thus 
transferred in 1900, and £9,159 last year. The balance at 
the credit of the fund is now £20,000, and in a premium 
reserve fund £8,265. These two funds represent the whole 
of the reserve for depreciation on the company’s expended 


capital of over £1,000,000. 


Items. 1900. | 1901. 
CAPITAL. | 
Authorieed capitalallle . £800,000 | £800,000 
Share capital receiveeeTP .. . 600, 683, 279 
Loan capital received FC 597,515 509,000 
Depreciation, repairs and renewals fund............ 16,100 20,000 
Reserve fund (from premiums on shares) ......... ' nil 8,265 
Capital expended on Northern Districts orders ... 408,321 , 451,659 
Capital expended on Southern Districts orders... , 484, 569,355 
Capital expended on Battersea Electric Light- 1.445 
ing Order, 9009 оі | a ; 
Capital expended on lands, buildings, &c. ......... 84.158 479,367 
Capital expended on provisional ordera ............ 5,557 2,867 
Capital invested in Bournemouth and Poole,) | 
Dover, Scottish House-to-House and Nace | .. 107,501 124,510 
bone Electric Supply Companies 
Preliminary & legal expenses, suspense account, net 15,671 15,591 
REVENUE. | 
% AAA ¼ y оАо 34.923 52,803 
From miscellaneous sources . | 2,060 | 2,298 
From Northern Districts (working profit) ...... 15,476 24,128 
From Southern Districts (working profit) ...... 13,572 21,116 
Add repairs and renewals paid out of) . 
depreciation fund .............................. | | 5,815 5,259 
EXPENDITURE OUT OF REVENUE. 
Cn uti eei E RUD. 7,555 8.858 
Directors' fees, rents, taxes, insurance, wages“ 5.480 6.249 
and proportions of salarieeee s . 1 i 
Miscellaneous сһагдев................................... 2,075 2,609 
FINANCIAL RESULTS. | 
Balance from General Revenue Account | 27,368 43,945 
Balance from last account ........................... 12,594 3,639 
Net interest chargeietievvvv . q . | 007 16,988 
Sum available for distribution 30,555 50,596 
Dividend on ordinary вћһагев.......................... 49 47 
Dividend on preference shares | 6% 6% 


After satisfying the 6 per cent. preference share dividend 
and £16,988 interest charges, it was thought advisable to 
distribute a 4 per cent. ordinary dividend. Of the total sum 
given as available for distribution—viz., £30,596—£3,639 came 
from the preceding year, and £5,259 from premiume. The 
amount carried forward to next year was £4,036. 

It is a pleasure to turn to a consideration of the costs and 
the growth of the business at the two stations. In both 
respects and in both places there has taken place a great 
improvement. Naturally, the Clerkenwell station has the 
advantage of the higher load factor, and to this fact as much 
if not more than to the higher output, is, no doubt, due 
the lower costs and average price per unit sold recorded to 
the credit of the Clerkenwell station. The generating and 
total works costs at that station show that full advantage is 
now being taken of the splend:d conditions which prevail in 
favour of low expen:es. 2 

Even making allowance for the smaller load factor of the 
Wandsworth load, the works costs there are too high, appa- 
rently as a result of heavy distribution expenses, for the total 
generating costs present a most satisfactory figure. 

For the good reason that many management and property 
charges are not included in these tables, it is useless to 
attempt to discuss the total cost values. 


REMARKS. 

CLERKENW ELL.—a Date of commencement of generation of electricity. b The 
total authorised capital of the company is £800,000. The net revenue and capital 
accounts are not separately rendered from the totals referring to the whole of the 
company's operations. c Capital appropriated to the County of London (North) 
Electric Lighting Order, 1892, the Northern Extensions Order, 1897, and Holborn 
and St, Giles Order, 1593, d £307 stores and works expenses. e The engineers’ 
salaries are included under Wages at Station" and ‘ Distribution of Electricity“ 
and other (fficials’ salaries are grouped together in the general accounts of the 
company. / Insurance £167, auditing £66, law £24. g Maximum demand system. 
h Insurance £286, auditing £75. i For continuous current. For altcroating, 6d. 
(first hour) to 3d., maximum demand system. | : 

WANDSWORTH.—<a The total authorised capital of the company is £3(0,000. 
The net revenue and capital accounts are nct separately rendered from the total 
respecting the whole of the company's operations. b £114 to stores and works 
expenses. c Engineers’ salaries are included under Wages at Station ” and distribu- 
tion wages and officials’ salaries are grouped together under the general accounts of 
the company. d Auditing £70. law £13, insurance £140. e Maximum demand 
system. F Insurance £190, auditing ESO, law £68. 
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Undertaking Worked 52222. County of London and Brush Provincial Elec- 


Date of Commencement of Supply / .., September, 1897.4 tric Lighting Co. (Ltd. 
System of Supply (ocio ie de mda {Sepa arent iim transformon ens ior tt | 
Chief Engi 2060060000000 Ж зр. осо 099 009 00€ 909 овевоо С. Р. Sparks. 
YEAR ENDED DEC. 31, 1900. DEC. 31, 190 1. 
OUANTITIES— 
Units generated III —— кам кам e љам Ge m њан эе њан эше eee 2,549,205 3,781,079 
„ BOLD (TOTAL) .....-.—.—.—.—.—-.—.—.—.—.-.- 1,976,651 2,839,713 
п sold to consumers . abes —ͤ ä ве ве „ 1 1,976,651 2,839,713 
» sold for public lighting, &. m o me os o oe nil nil 
„ BON for traction O[OO[U[ ò]Oö nil nil 
used on Works . Sees овоа енатоо 90,335 177,906 
UNITS SOLD PER MEAN 8-C. P, LAMP CAPACITY .... 21:6 30:6 
Actual maximum supply demanded ....................... 1,826 kilowatts 1,898 kilowatts 
JJ we ОВСА Цер РА 12:557 171% 
Number of public lamps ( . nil nil 
Number of consumers овас ооа ава вей 1,027 1,546 
Connections to mains in 8-c.p. lamps at end of year ... 119,076 173,704 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 2.900 
Per kilowatt Per kilowatt 
CAPITAL— Total capacity. к capacity. 
Share ISI „ „ „„ „ „% „ „ „ „% оше эш L| „„ е Ld a — — — 
Loan (including Debenture charges) . —? — — 
КАЛ 0d. O p 164082 321° | | £141 £451,659° £148 
Loan (including Debenture charges — аво — —? — —? — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... —* — — — 
Shsre (unissued) „„ „„ „ II „ „% „4 I I I III I.) — 5 | — — — 
d ———— ees —% — — — 
Loan (including Debentures) . s = + = — | — — — 
REPAID (TOTAL) .......... ———— ban Í bus cau eee —? — — ЗЕ? 
RESERVE OR SINKING FUN Do. 222 —” — — = 
DEPRECIATION FUND „2 Eu NI B B ша Ot Бане — ъ= Б а эше ä 2 — > —ê b — 
EXPENDED (TorAT) s.o sas sos sas sar ses sn nan >an ms oas eas se| 408,321 141 451,659 148 
Lands and buildings 22... 74,728 25:8 75, 257 24°7 
170,204 58°7 195,034 | 65:9 
жалата в „%% „r „„ „„ „„ ж s lg f gg m 153,869 551 171,249 56˙1 
Z 9 00 000 000 000 0 00 „ъ= ове cn can ban Á— 9,519 3°28 10,139 3°32 
BALANCE OF CAPITAL AC oN — — — | — 
Per unit of Per unit of 
Total | total units Total. | total units 
REVENUE— Sod ir a] eee ol Ru ok 
TOTAL.... "TIT, *-* n нн ьан ьа ьан ьам њен њам њам њем њан њан њое ье в 233,647 | 4'085d. £45,903 3:878d. 
Revenue from suppl --.-. .. 52,667 3°968d. 44,665 3°775d 
8 „e 979 0:119d. 1,255 0*101d 
м public lighting... . . b vus — — Sis “= 
* supply for traction — -- — -- 
miscellaneous sources sosmes resns 1 — 3 — 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS, . vest. .. . . . ...... £18,170 2:206d. | £21,775 1 8404 
TOTAL WORKS COSTS ................... l 22. 15.381 1 866d. 18,190 1537d. 
Generation of electricity /. . — ——n 14,1594 | 1°719d. 16,227. 18714, 
Fuel (including cartage, &.)... me s os 9,177 11144. 9,612 0:812d 
Oil, waste, water, stores 692 0°084d. 1,279 0:108d 
Wages at station. ——————S 2,5742. 02884. 2,876 0:243d 
Repairs and maintenance at station -... 1,609 0:195d. 2,525 0:196d 
рине of qul Ode a А Soros 1,222 | 01484. 1963 | 0°166й, 
„ 1,068 O0 130d. 1,5300 0:129d. 
renewals of mains, e cese 154 0:0194. 433 0:03774. 
Public ў hing „„ „ „„ „% „ „% % „% Ig gg — — — — 
eee om cadens ese — = = — 
K ЕРИНИН maul staan — — — — 
MANAGEMENT AND PROPERTY CHARGES ............... 2,789 0:339d. 3,585 0:303d. 
PEES CUM —————Ó— эе эе. 679 0'082d. 688 0*058d, 
JJ 7 ] ИМАР aisatu oasen sasous oan oan sas oan ome ss aae s nsee 1,450 0:176d. 2.040 0:172d. 
Management-. . . ... ( e e 660 0*080d. 862 O Had. 
V Слан» ә,» pas carson ous oan éus s t ses o oo 6 — — 
Stationery, .. s oo 252 0:081d. 255 0:022, 
Establishment charges sas s me s m s ws o me 153 0:019d. 269 0:0234. 
Law charges &c. D edel „ ьон ьам ьан Lu ьан ьам ьан ше „„ 2557 Í 0°031d. 558^ | 0`0294. 
{о шеап to mean 
FINANCIAL RESULTS— Total. ei ee 193. b e 
WOREING PROFIT FOR YEAR .... 2 £154 476 4 157 224.128 128 561% 
Sum carried to Depreciation Fund. 


Sum carried to Reserve Fund. msm ems 

Net interest on loans (incl. Debenture charges) А 

Net profit for the year... . =.. esses eoe sos so oos . o me 
BALANCE FROM LAST ACCOUNT .......................... 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 


SEER ERE ee = 


Deficit 
ORDINARY DIVIDEND PAID one „„ „ MOS „„ Бе Ot Б ч ож à 


PERCENTAGE OF TOTAL COSTS TO REVENUE ....... - 
Expenditure per mean kilowatt capacity . ... = 
REVENUE PER MEAN KILOWATT САРАСІТҮ............ 
REVENUE PER 8-C.P. LAMP CONNECTED MRAN. ы 
Price charged for lighting, per unit --.- 
Price charged for power, per ano ———— sen ses ses 
Price for public lighting 
Receipts per unit for private supply . Mad» ws dn div АЕ 
public lighting 
traction еда ено - 


LA Ded 


| 


54% 
£6. ds. 2d. 
£11. 10s. 0d. 


78. 6d. 
7d. (14 hrs.) to 84.2 
234. 


3˙97d. 


47:5% 


£7. 6s. 5d, 
£15. 8s. 5d. 


6s. 3d. 
7d. (14 hrs.) to 54,2 


"m i 
5784. 


—— 
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WANDSWORTH or Southern Districts, 


County of London and Brush Provincial Elec- 
January, 1897. [trie Lighting Co. (Ltd.) 


High oad extra high-press, feeders, alt..curr. trans. sub- 
stations under streets supplying low-press. 2-w. network. 


C. P. Sparks. 


DEC. 31, 1900. DEC. 31, 1901. 


1,405,929 2,103,626 
1,013,487 1,511,392 
1,013,487 1,511,592 
nil nil 
— nil 
26,964 51,947 
25°0 23'0 
1,453 kilowatts 1,777 kilowatts 
7'969 971% 
nil nil 
1,361 1,849 
90,472 120,130 
1.700 2.500 


Total N 
T. zd | — — 
£484,356 £569,355 £228 
ee 5 cdl = 
484,356 285 569,355 228 
71,972 49:3 76,173 30°5 
131,462 77:5 165,555 65:3 
978,366 | 164 326,807 131 
2,556 1:50 5,022 1:21 
— — pem, 
Per unit of — 
Total, total units Total. total units 
- = sold, Sold. 
£25,532 6'053d. £31, 816 6' — 6'009d. 
24,569 5'780а. 56,356 5"/80d. 
1,158 0°275d, 1,459 0:2324d. 
5 | 00014. 1 Өр 
211.960 2:835d. ES 700 2'654d. 
10,660 2°527d. 14,638 2:326d. 
9,083? 2-153d. 11,970 1:902а. 
4.640 L 100d, 6, 762 1:074d, 
610 0145d 1 096 O 174d. 
2,023 0:480d. 2. 212 * 0:3561d. 
1,696 0:402d. 1 840 O 292d. 
1,577 0.8744. 2.668 042 4d. 
1,221* 0:289d. 2,007 * 0°319d, 
556 0:084d. 661 0:1054. 
1,300 0:308d 2 062 0° 228d. 
149 0 0354. | 0-011d, 
536 0 127d. 1,02 Р 0' 162d. 
615 0: 146d. 974 4 0" 156d. 
226 ^ 00544. 277 | Q044d. 
164 0:0394. 579 | 0060а. 
__ 2254 | 055d. 1 — 518) _О051а.. 0:0534d. 518/ 0:051d. 
eae Cae! | пыш. | er 96 
Total. КАЗ exp: nded iun ES 8 nded 
| £13,572 3 147 yA £21.116 4 017 
46:977 4427 
£9. 4s. Od. £7. 19s. 2d. 
£19. 12s. 10d. £18. 0s. Od. 
7s. 0d. 7s. 2d. 
7d. (13 hrs.) to 5d. e 74. (1; hrs.) to да, е 
6d. (1 hr.) to Sd. e 24d. per unit 
5'784. 78d. 
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THE ELECTRICAL DISTRIBUTION OF POWER IN 
SOUTH WALES. 


By the laying of the foundation stone of the first of the 
generating stations of the South Wales electrical power distri- 
bution undertaking, Sir Freperick BRAMwELL, on Wednesday 
week, inaugurated an enterprise which may have a pronounced 
effect upon South Wales industries. In any attempt to arrive 
at an opinion as to the measure of success that will attend 
this scheme, there are important considerations involved, 
besides the main question as to whether the company can 
afford to deliver power at a price that will make it worth 
while for the consumer to use it rather than generate for 
himself. Undoubtedly, however, it is chiefly by that criterion 
that the fate of the enterprise will, in the long run, be decided ; 
but a difficulty in predetermining that fate is that the costs of 
production and distribution of power and the extent of its 
use are mutually dependent on each other. 

The one, and practically the only, reason for anxiety respest- 
ing the success of these undertakings as a class, is the 
relatively great capital expenditure involved on distributing 
mains. It is almost useless to seek guidance on this question 
of costs from what has been done in America and on the 
Continent in power distribution. In such places the price of 
fuel is generally higher than obtains in the industrial centres 
of South Wales, while the general use abroad of aerial trans- 
mission lines lightens the capital load which the undertakings 
have to bear, and they are not hedged round with such 
restrictions and regulations as in this country. We believe 
that the statistics of our lighting and traction stations at 
home are, interpreted with judgment, likely to give a closer 
estimate of what the cost of production and transmission will 
probably be, and, moreover, that those statistics give a decidedly 
hopeful view of the possibilities of the South Wales scheme. 

The curves of electricity supply works costs which ap- 
peared in these columns at the beginning of the year (The 
Electrician, Vol. XLVIII., p. 410), show that the total costs of 
production and distribution (including an allowance for interest 
and depreciation) diminish both with inorease of output and 
of load-factor. The influence of increase of output, although 
pronounced, is comparatively small with large outputs, but the 
effect of increase in the load-factor is maintained at all values; 
and as the proportion of the total costs represented by capital 
charges increases, so does the relative influence of the load-factor 
for economy greatly increase. These points are, of course, toa 
great extent obvious, but their bearing on the present question 
18 vital, and therefore if may not be considered irrelevant to 
give a few figures in support of our argument. Allowing 
6 per cent. of the capital expenditure in the case of municipal 
concerns, and 7 per cent. in the case of company-owned works, 
as an allowance for capital charges, the average total costs in 
1901 for the former came to 4d. per unit, and for the latter to 
57d. Of the 4d. of the municipal undertakings, 2:244. repre- 
sented the works and management costs, and only 1°76d. the 
capital charges estimated on the above scale. Of the companies’ 
5°68d, per unit, 2:684. were for the works and management 
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costs, and 8d. for the capital charges. It will be found from 
an inspection of the curves that the total costs and charges 
of the municipal concerns diminish on an average about 
0:170. for every 1 per cent. by which the load-factor rises, 
and that the company costs, with their larger proportion of 
capital charges, fall about 0:8d. for every such 1 per cent. of the 
load-factor. The average load-factor was between 12 and 13 
per cent. It would be rash to make any guess as to what 
load factor would obtain for the South Wales power stations, 
but it is certain that it would greatly exceed the highest yet 
recorded value for a traction and lighting load—that of Liver- 
pool, which was as much as 24 per cent. last year. The costs 
obtained there with an output of a little over 20 million units 
in the year were 1d. per unit for works and management 
expenses, while interest on loans, depreciation and sinking 
fund charges (totalling 7 per cent. on the capital) increased 
the costs to 1:94. per unit sold. We should be surprised if 
the value of the South Wales Company's load factor did 
not exceed 35 per cent. 

It is hardly possible to imagine anywhere in the world an 
industrial community with а more favourable diversity 
factor” than exists in the colliery and iron districts of 
Glamorganshire and Monmouthshire in respect to the con 
sumption of power. Not only would this characteristic of the 
districts served ensure a bigh average load-factor, but, what is 
also important in connection with the mains problem, the 
nature of many of the industries involve high load-factors for 
their individual demands. As examples may be cited the 
pumping and ventilating loads of collieries, the demands of 
electro-chemical works, and the motor loads of such works 
as have to be intermittently carried on day and night. 

The district covered by the scheme has an area of 1,084 
square miles, with a population of over 1,000,000. The 
industries at present include collieries, steel, tinplate and 
copper works, quarries, railways, tramways, docks, engineer- 
ing and ship.repairing works, foundries, chemical works and 
factories. In the immediate neighbourhood of Pontypridd 
the staple industry is, of course, coal mining. Unfortunately 
there is some reasonable opposition as well as prejudice to be 
overcome in the employment of electricity underground in the 
collieries, although this application appears one of the most 
obvious and advantageous of any. Up to the present the 
chief experience of the ure of electricity below ground in 
South Wales has been gained with the continuous-current 
motor, and to anyone familiar with the conditions obtaining 
in such situations, it is not surprising that, on the whole, the 
verdict has been distinctly adverse to its employment under. 
ground. It is certain that the much more robust induction 
motor will present iteelf with far better credentials for this 
class of work. This type of motor is admirably suited for 
most purposes underground, and ought generally to displace 
steam, rope transmission, and even compressed air, notwith- 
standing the one or two peculiar advantages of the latter. 
For pumping, and in such places where the endless rope 
system of haulage is in use or applicable, the induction three- 
phase motor is well adapted. Compared with the continuous- 
current machine, its simplicity and complete freedom from 
sparking will remove the chief objection to the use of elec- 
tricity for power underground in dusty and fiery mines. With 
motors installed in such situations, it will probably be found 
safest to provide special and separate cables to each motor 
from the bank or from near the bottom of the pit, where the 
controlling switches and automatic cut-outs would be placed. 

As to the employment of electrical power in the place of 
steam on the surface works, the utmost economy would only 
be secured by its universal use to the complete exclusion of 


steam. Powerful conditions stand in the way of such a con- 
summation. Colliery engineers would view with invincible 
reluctance the state of complete dependence of a colliery’s 
existence on an outside agency. Then there is the very com- 
mon practice of coke-making, carried on in conjunction with 
collieries, and in such cases advantage is now almost always 
taken of the heat evolved to produce steam. Given the use of 
steam to some extent on the surface works, it is unlikely that 
electrical power would ever be used for winding coal. But with 
steam thus at hand as a reserve power, it seems probable that 
electrical power might very advantageously be used normally 
for ventilating and pumping as well as for other purposes. 

It would probably be particularly to the advantage of the 
consumer and the power company to arrange for the supply 
of power for ventilating, pumping, the driving of tipplers and 
picking belts, lighting and sawing. Some idea of the oppor- 
tunity there exists for economising power in colliery practice 
may be gained by remembering the mere fact that in many 
works the length of steam piping, even above 6in. diameter, 
continuously under steam may be expressed in miles. 

Perhaps of all the four power bills of 1900 which obtained 
Parliamentary powers, the circumstances of the South Wales 
scheme are the most promising. A hopeful feature for the 
success of this enterprise is that its promoters are connected 
with the industries in the area of operation. We believe their 
local interests amount to as much as £22,000,000 of capital. 
The principal prospective customers of the undertaking are 
likely therefore to be the promoters themselves. This charac- 
teristic of the enterprise, the sliding scale by which the permis- 
sible dividend of the company is regulated by their prices for 
power, and the general economy of production of a commodity 
arising out of a pooling of diversified needs, are features 
which should and will act powerfully towards the justification 
in practice of the undertaking. Its success would undoubtedly 
conduce to the industrial welfare of the whole of South Wales. 


REVIEWS. 


(серен of the under mentioned work can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 


„The Electrician” Wireman's Pocket Book. Edited by F. C. 
RaPHARL. (London: “The Electrician” Printing and Publishing Co.) 58. 


The first thing which strikes one about this pocket book is 
that it is really a book which can conveniently be put into an 
actual pocket, one of the rarest attributes of works of the 
kind; it is 8in. by 84in., and less than din. thick, well printed 
on thin paper, not too flimsy, and to its 880 pages of matter 
only six pages of trade advertisements (excluding books pub- 
lished һу The Electrician" Company) have been added, 
which shows that the merits of the contents are relied upon 
to yield the profit on the publication. 

The editor of the book gives a liberal interpretation to the 
word “ wireman,” only about half the matter relating to house 
wiring, the remainder including such subjects as systems of 
distributing mains, underground conductors and overhead 
tramway equipment, 

The tables are a prominent feature of the book; all are 
clear, to the point, and give information that is really useful, 
a number being cast in a distinctly novel form. Some are 
merely reproductions from the trade lists of particular manu- 
facturers, but, faute de mieux, they are of considerable use as a 
guide, and they have evidently been selected as being repre- 
sentative and with impartiality, so that they are free from 
the taint of intentional advertisement. The fact that they 
are derived from such sources brings into relief the lamentable 
absence of standardisation of electrical fittings as compared 
with those for gas, 
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After preliminary information as to conductors generally, 
house wiring is dealt with in section A. A résumé is given of 
the maximum current densities allowed by the different fire 
offices and the Institution of Electrical Engineers. The exist- 
ing rules of the Institution, together with the hoary treatise of 
the Phenix Office, are given in extenso : the rules of other 
important fire offices are then touched on, the salient points 
of divergence of these from those quoted being pointed out, a 
far better way of dealing with the matter than throwing them 
bodily at the head of the unhappy wireman. Itis to be devoutly 
hoped that by the time the next edition of the pocket book is 
brought out the 45 pages relating to wiring regulations may 
be reduced to the number required for the new Institution 
rules, now nearly ready for publication, and may the new edition 
of the pocket book speedily appear! Useful information is 
given in this section about jointing, details of connections, and 
other practical matters, though what human being wants to con- 
trol one lamp from four points it is hard to guess, unless it be 
as & pleasing conjuring trick. The three-wire system of 
wiring buildings is described, but the absolute necessity for 
there being no fuses in the neutral wire is not pointed out, 
which is a serious omission. Three-wire services are highly 
desirable for installations even of small size, since they greatly 
facilitate the balancing of the system; but the carrying for- 
ward of three wires only throughout the building cannot be 
too strongly discountenaneed. Installations supplied from 
three-wire services should always have the lamps split up 
evenly into two-wire circuits. Sixteen pages of condensed 
information as to the declared pressures and special regu- 
lations of central stations are given, corrected up to February, 
1902; this should be very useful to contractors tendering for 
distant jobs. The Board of Trade rules for motors wound 
for more than 250 volts are given, and also the London County 
Council rules for theatres, and Lloyd's regulations for ship 
lighting. There next follows a description of testing instru- 
ments in common use, from which one is surprised to see 
the very useful Kelvin set omitted, and this leads up to 
a description of some means of fault finding. It may be 
doubted whether the average wireman often uses the telephone 
for this purpose, at all events in the sense intended. Various 
systems of wiring are then described, and the section concludes 
with information concerning the reading of meters and details 
connected with these instruments and demand indicators. The 
weights of Hookham meters are given in a table, but it would 
take many tables to induce the average meter-fixer to believe 
that the weight of the meter he is carrying is not a function of 
the distance he has to take it. 

Section B deals with underground lines. It is surely 
rare for cable manufacturers to employ other numbers of 
wires than 19, 37, 61, &c., and it is difficult to imagine 
any circumstance under which such an exact resistance 
could be required as to necessitate a faultily constructed 
cable. 

Tables 28 and 29 might well be dispensed with, seeing that 
table 31 gives the Cable Makers’ Association standard sizes. 
Any attempt at standardisation deserves to be welcomed and 
supported to the utmost. 

In connection with the conductor resistances of cables, it 
has long appeared to the present reviewer to be absolutely 
wrong to specify either the sectional area or the resistance. 
What one wants to buy is conductivity, and so long asa cable 
has the conductivity required, it matters not at all how it be 
attained ; but cable manufacturers are too conservative for 
one to dare to talk to them about mhos. 


A number of particulars are given in tabular form of cables 
generally and of those made by particular firms, after which 
the leading systems of distribution are described, including 
polyphase arrangements and arc lighting. Then follow 
22 pages describing various systems of mains in which one is 
pleased to find a good description of the Crompton system of 
bare copper strip. If the critics of this system were to study 
even the brief description that is here given, it would probably 
be useful to them. A number of methods of testing cables 
and localising faults are given. Next follow in full the Board 
of Trade regulations made under the Electric Lighting Acts, 
and some of the special regulations made for extra high- 


pressure supply. The section concludes with particulars of 
telephone cables. 

Section C deals with overhead lines giving the Board of 
Trade and London County Council and other urban authorities’ 
regulations respecting these. In view of the possibility of 
such conductors being allowed in connection with large power 
schemes, some details as to the setting out and erection of the 
lines would have been useful, and might with advantage be 
added in another edition. Some particulars are, however, 
given with respect to the erection of telegraph and telephone 
wires. The section concludes with a short account of 
overhead tramway construction. 

Section D deals with electrical bells and interior telephone 
wiring, and Section E is devoted to miscellaneous matters, 
among which may be mentioned arc lamps, lightning conduc- 
tors and batteries. One could wieh that one were on somewhat 
more certain ground with regard to what is really required for 
the efficient protection of buildings against lightning. 

Section F, the last, gives some detailed representative 
estimates for house wiring prepared by Mr. Justus Eck. 

In conclusion, one may confidently recommend this book 
as containing а considerable amount of very useful informa- 
tion in accesible and convenient form for all those engaged 
in electrical engineering. С. H. WonpiNGuAM. 


THE BALLISTIC MEASUREMENT OF HYSTERESIS. 


BY 9. F. C. SEARLE, M.A, 
Introduction. | . 


$ 1. In 1895 I described a method* by which the energy lost 
through magnetic hysteresis, for a given range of the magnetic 
force, can be measured by the throw of a ballistic electro- 
dynamometer as rapidly as changes of magnetic induction 
can be measured by the throws” of a ballistic galvanometer. 
Though the theory of the method is, in its most elementary 
form, very simple, yet there are a good many details to which 
attention must be paid before the method becomes practical ; 
during the last few years I have been engaged at the Caven- 
dish Laborarory, Cambridge, with Mr. Т. G. B:dford in work- 
ing out these details. The results of our investigations are 
embodied in a joint Paper On the Measurement of Magnetic 
Hysteresis,’ published in Vol. 198., A, pp. 38-104 (1902) of 
the Phil. Trans. of the Royal Society. The ballistic method 
has also been used by Mr. R. L. Wills at the Cavendish 
Laboratory for the measurement of hysteresia. 

The first measurements of hysteresis made in 1895 by this 
method gave results more than 100 per cent. too great. But 
though I soon found how to modify the apparatus so as to 
make the method yield results which agreed very well with 
those deduced from the areas of B-H loops obtained by the 
use Of a ballistic galvanometer, yet it was long before I reached 
the more complete theory which is necessary both to indicate 
the mathematical expressions for the corrections which may, 
in practice, be required, and also to show what additional 
measurements are to be taken in order to determine these 
corrections experimentally. Under these’ conditions, when 
Mr. Bedford joined me in the investigation in 1898, we turned 
our attention chiefly to the examination of the effects of 
tension and torsion npon hysteresis—effects which are so large 
that any small errors due to the non-application of corrections 
would not alter the character of the results. I hesitated to 
put forward the method as giving a means of obtaining 
absolute determinations of hysteresis, although I knew by 
experiment that, under suitable conditions, it yielded results 
of considerable accuracy. І waited in the hope that some day 
I might be led to а morecomplete theory. When this theory 
occurred to me in 1900 there was no reason for further delay 
in the publication of the results which Mr. Bedford and I had 
already obtained. 

It has thus come about that a small part only of the Paper 
published by the Royal Society is occupied by matter of direst 
interest to an electrical engineer. In the present article 
I endeavour to give a connected account of the principles 


* “ А Method of Measuring the Loss of Energy in Hysteresis.” 
Cambridge Phil, Soc., Vol. 9, Part I., November 11, 1895, 
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involved in the ballistic method of hysteresis measurement, 
together with a description of the practical details of the 
method. The general theory given in the Royal Society Paper 
is rather long, but by confining myself to the consideration of 
such forms of test pieces as engineers would require to test, 
I shall be able to present the theory in a form which will not 
only be exact enough for all practical purposes, but also at the 
same time both will make clear the methods to be adopted if 
the results given by the elementary theory are to be approxi- 
mately accurate, and will indicate the procedure to be followed 
in determining the corrections when appreciable. 

Since, with proper apparatus and with suitable test pieces, 
the values of the hysteresis given by the elementary theory 
are very nearly exact, it will be well to begin with an account 
of the theory in its simplest form. 

$ 2. The theory by which the late Dr. John Hopkinson* 
obtained a mathematical expression for the energy lost in 
hysteresis, forms the starting point of my work. In this theory 
a fine iron wire is supposed to have its ends welded together 
so as to form a circular ring of large radius; the length of the 
wire is l om. and the area of its cross section A sq. сш. Let 
this ring be uniformly wound with insulated wire at the rate 
of N turns per centimetre, so that the total number of turns 
is N“, and let the wire be without resistance. Then, if О 
be the current at any time, and H the magnetic force acting 
on the iron, H=4rNC. If B be the magnetic induction 
in the iron, the total flow of induction through the circuit 
at any instant is ALINB, provided the wire be wound closely 
upon the iron. Hence, when B changes, there is, by Fara- 
day's law, an E. M. F. AINdB//t between the ends of the mag- 
netising coil; the rate at which work is done in driving the 
current against this E. M. F. is AINCdB/d¢ ergs per sec. 

Here and throughout the Paper, unless the contrary is 
specified, C.G.S. units are employed. 

Using the. relation Н —47NC, and noting that A? is the 
volume of the iron, we see that the rate of working per cubic 
centimetre is 1/4r . HdB/dt. The work spent per cubic centi- 
metre during any finite change is thus 


1 dB 1 
Јна =) Hs. 


which is Hopkinson's expression. 

In the present Paper we are only concerned with the work 
spent in causing a complete cycle of magnetic changes; 
since the electromagnetic energy is the same at the end as at 
the beginning of a cycle, when a cyclic state has been reached, 
this work is equal to the energy dissipated during the cyole. 
I shall use W to denote the energy dissipated by hysteresis per 
cubic centimetre per cycle, and shall express W in ergs per 
cubic centimetre per cycle. Thus : 


W=} нав, 
4T 


(1) 


(2) 


To obtain the value of W by means of this expression it 
has been usual to construct a B-H loop, best by the method 
described by Ewing, f and to find its area. This process is 
easy enough, but since it involves not only the observations 
necessary to find 10 or 12 points. on the B-H loop, but also 
the estimation of the area after the loop has been plotted, 
quite an hour is required for each determination of W. 


Approximate Theory of the Method. 


$ 3. Let an iron ring, of section А sq. сш. and mean circum- 
ference / cm., be wound with N turns of primary windings per 
centimetre, so that the total number of turns is N/. The current 
C, which passes through the primary and magnetises the iron, 
producmg the magnetic force 4rNC, passes also round the 
fixed coils of a sensitive electro dynamometer. A secondary 
coil of 2 turns is wound on the ring, and is connected in series 
with the suspended coil of the dynamometer, and with an 
earth-inductcr or some other appliance for causing a known 
change of induction through the circuit; let the total resist- 
ance of the secondary circuit be 8. 

In finding the total flow of induction through the secondary 
coil, we must notice that since the secondary will not generally 

* Phil. Trans., Vol. 176 (1885), р. 466. 

+ Ewing, Magnetic Induction in Iron and other Metals." 3rd edition, 
revised, § 192, : f : 


be closely wound upon the iron, there will be a certain flow of 
induction through the secondary due to the magnetic force H 
produced by the primary current. The total flow of induction 
through the secondary coil is thus AnB + MC, where M is some 
constant. 

Let the primary current C change gradually (1) from + C, 
to – C, und back again to Co, so as to complete a cycle, 
or (2) from +C, to- Co, making a semi- cycle. At any instant, 
during the change, the E. M. F. AndB/dt+MdC dt is set up 
in the secondary. If the resistance S of the secondary be very 
great, so that the time - constant of that circuit is very 
small, the effect of self. induction may be neglected, and the 
current in the secondary may be taken to be 

Y AndB , M 4C 
B dt N dt 

Let the couple experienced by the suspended coil of the 
dynamometer, in its equilibrium position, when the currents 
in the fixed and suspended coils are C and c respectively, be 
qCc dyne-centimetres. Then, when S is so large that the mag- 
netic force due to с is negligible, we may write H for 4zNC, 
and thus we find for the couple at any instant 
dB, Мас 
dt +1 8 Š dt 

If the time of vibration of the moving coil be 80 great that 
the cycle or semi-cyole is completed before the coil has sensibly 
moved from its equilibrium position—a necessary condition if 
the instrument is to be used ballistically—the angular 
momentum acquired by the coil is 

Е % An dB, M | dC 
Kw = | Cede ix" dts fd (8) 
where K is the moment of inertia of the coil and w the angular 
velocity imparted to it by the impulse. 

Now, when О goes through either a cycle ог a gemi-cycle, 

/СаС vanishes, and thus | 


1 NS 
Е | нав - 19 J Cedt. (4) 
Let Ө radians be the greatest angular displacement or throw 


Couple = gCc =q INE H 


of the coil, and f the restoring couple exerted by the suspen- 


sion per radian of displacement. Then, equating the initial 
kinetic energy to the potential energy at the end of the swing, 
we have JKo* = 1/0". | 
or Klo = . . . .. (5) 

The three quantities 0, K and f are eliminated, and the 
' constant of the dynamometer is determined in the following 
manner :—Let & constant current C'flow in the primary 
circuit, through the fixed coil, and, while this current is 
passing, let a known change, P, in the flow of induction 
through the secondary circuit, be made by inverting the earth- 
inductor, or in any other convenient manner. The time- 
integral of the current thereby produced is P/S, and hence 
the initial angular momentum of the suspended coil is 

Ко = gC'P/S. . (G) 

If ¢ be the throw produced, we have by (5) о/о = 6%, 

and hence, by (3) and (6), + 


[| Cedt = 80 6. (7) 
Thus, by (4) fe J нав = dh E (8) 


Since it is only the ratio 0/$ which appears in (8), we may 
take, instoad of 0, the ratio of the two throws of the spot of 
light along the scale, provided that the throws are not so 
large that tan 20 differs appreciably from 20. With a circular 
scale this limitation is not required. 

The effect of damping has, 80 far, been neglected. We shall 
correct for this if we understand the symbols 0 and ꝙ in (8) to 
be the throws when corrected for damping. The corrections 
should be applied to 6 and ¢ separately, since the logarithmic 
decrement will not be the same in the two cases, unless C, and 
C“ are equal, for it is of the form А =a + C/ S. 

In $ 4 of the Phil. Trans. Paper we stated, erroneously, that 
the ratio Өф is unaffected by the damping; in $14, bowever, 
the point is correctly stated. | 


102 


THE ELECTRICIAN, MAY 9, 1902. 


§ 4. If, instead of making the primary current go through а | for the determination of C’, and an earth-inductor or other 


complete cycle, we make it go through а semi-cyoele from + О, 
{о — Co, or vice versa, we can very conveniently combine the 
measurement of the hysteresis, by the dynamometer, with the 
measurement of the magnetic induction, by a ballistic galva- 
nometer. For, if the galvanometer be connected with a second 
secondary coil wound upon the specimen, its throw gives the 
value of B, — B, where B, and B, are the algebraical values 
of B corresponding to +C, and — C, In the ideal case 

B,=—B,, and then В, 3 (B, - Bz). 

In any case, I denote 1 (B, — Bz) by B, and call it the mean 
maximum induction, hen the specimen is a ring, the 
ballistic galvanometer only enables us to find B,; it gives no 
information as to B, or B,. 

Mr. Bedford and і each observed опе instrument, and thus 
made simultaneous observations for W and B,. 

§ 5. To take the specimen through a complete cycle the 
current must go first through the semi-cycle + C, to - C, and 
then from – C, to +C, If the iron has reached a cyclic state 
the throws of the galvanometer will be equal and opposite for 
the two reversals. But it will often happen that, on account 
of the previous treatment of the iron, B, differs considerably 
from — B, in spite of very many reversals, and then the 
throws of the dynamometer differ in magnitude for the two 
reversals, though they are in the same direction. 

A little consideration shows us how to proceed. Let 
abca'b'c'a (Fig. 1) be a B-H loop, and let ad, dd be drawn 
parallel to OH. By the reversal + C, to — C,, let the iron 
be caused to go through the changes represented by the curve 


FiG. 1. 


афса. From a to b, Н is positiva and dB is negative, while 
from b to с both H and dB are negative. Hence the value 
of /HdB for the semi-cycle + C, to - C, is given by (area cad) 
- (area abd). Similarly, /HdB for the other semi-cyole is 
given by (area d e - (area a'b'd'). The value of /HdB for 
the complete cycle is thus the area ofthe B-H loop abca'b'c'a.* 
If 0, 

two semi-cycles, we have, by (8), 

1 82. NC P 1 f: МОР 

4т EM And A dH And % 
and hence, since W is the sum of the two quantities on the left 
sides of these equations, | 


Magn $e ОШ Ж (9) 


Thus, to find W, we have simply to add together the two 
throws for the two semi-cycles, and then to multiply the result 
by МС'Р/Алф. | | 

The expression is the fundamental formula of the method 
employed by Mr. Bedford and myself in the measurement of 
hysteresis. From it we see that the only instruments of known 
numerical constants which are required are an ampere-meter, 


* Mr. T. G. Bedford, who has kindly read the proofs of this article, has 
pointed out to me that the inequality in the two dynamometer throws— 
amounting perhaps to 5 per cent. for freshly annealed soft iron even after 
50 cycles or 100 reversals of H—cannot be accounted for by а mere shift- 
ing, parallel to the axis of B, in the manner indicated in Fig. 1, of a B-H 
loop, which is symmetrical with respect to the axis of B. It is no doubt 
true that, in some cases, + В, is not equal to - Ba, but this in itself does not 
explain the inequality. The effect must be attributed to a want of 
symmetry of the loop with respect to the axis of B, thougb, of course, the 
distances ad, a'd' are always equal. 


and 0, be the two throws of the dynamometer for the | 


means of producing a known change of induction (P) through 
the secondary circuit. 


Complete Theory of the Method, 

§ 6. I shall now show how to take account of the energy 
dissipated both by eddy currents in the specimen and by the 
current in the secondary circuit. Referring the reader to the 
Phil. Trans. Paper for a general account of the theory, I 
will here simplify the mathematics by supposing that the iron 
under test has a cross-section of at least 1 eq. em., since with 
such a section, unless the experimenter wilfully arranges the 
secondary in а disadvantageous way, the only part of the 
flow of induction through the secondary, which is worth con- 
sidering, is that which occurs in the iron itself. 

In the primary circuit, let the magnetising coil and the 
fixed coil of the dynamometer be placed next each other, and 
let R be the resistance of the conductor so formed, and let E 
be the voltage between its ends. Then, denoting by L'C the 
part of the flow of induction through the primary due to the 
magnetic force in the air arising from C itself, and neglecting 
the part of the flow due to the magnetic force in the air due 
to c, the flow through the primary is NIAB « L'C. The flow 
of induction through the secondary, to the approximation 
just mentioned, is „AB. Hence the equations for C and c are 


» dB , 1, d 
E-RO& NAT eL, (10) 
dB 
Sc nA =, е e е 0 e в . e (11) 


By the principle of the conservation of energy, the work done 
by the voltage E during a semi-cycle is equal to the energy 
dissipated by hysteresis and by eddy currents in the whole of 
the specimen, together with the heat produced in the resis- 
tances R and 8, and the increase in the electromagnetic 
energy of the system and the kinetic energy acquired by the 
moving coil of the dynamometer. 

The kinetic energy is quite negligible in the present case, 
where the volume of the specimen is several cubic centimetres. 
For, with the dynamometer which Mr. Bedford and I used, the 
kinetic energy due to a semi-cycle never amounted to one-tenth 
of an erg, while the energy dissipated in a single cubic centi- 


‘metre of iron for a cycle between the limits + 1,000 for B is 


counted by hundreds of ergs. 

Now, let W., W, be the energy dissipated by hysteresis 
per cubic centimetre for two semi-cycles, so that the loss per 
cycle is W=W,+W,. Further, let AX,, AX, be the energy 
dissipated by eddy currents, per unit length of specimen, for 
the two semi-cycles.* Then the total energy dissipated in the 
specimen in the first semi-cycle is А? (W, + XI), ergs. 

Thus, if T, T’ be the electromagnetic energy at the begin- 
ning and end of the first semi-cycle, we have 


f/ECdt = (Wi + X,)Al+ R/O'di - B/c'dt - T'- T. (12) 
But, from (10), 
| EOdt = R / C*dt + NIA J сї +L J Eur, . (18) 


Since the term involving L' vanishes for а cycle or a semi- 
cycle with the limits + C,, we find, on comparing (12) with 
(13), 

(УУ, + XA NIA J саа, 8 ſcadt - T 4 T. 


Transforming the right side by (11), we have, after division 
by Al, 


NS wA [/dB\? | 
We X, =] бой А (EJ -T+T . (14) 


8 7. The first integral is proportional to the throw of the 
moving ooil, for by (7) 


NS МСР 
xs [ Ceat = rem 0,. 


* The rate of heat production by eddy currents is not uniform over the 
cross-section of the specimen. When dB/ dt is small, the rate at any point 
is proportional to the square of the distance from the centre, when the 
section is circular, and to the square of the distance from the line through 
the centre parallel to the two longer sides, when the section is a very narrow 
rectangle. The last is applicable to strips of transformer sheet. 
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It is convenient to have a single symbol for this quantity 
and I use U, for this purpose, U, corresponding to 0,, while 
U =0,+0,. Thus U is the uncorrected value of the hysteresis 
loss which is given by the sum of the two throws of the 
dynamometer as in (9). | 

The second term on the right side is the heat produced in 
the secondary circuit during the first semi-cyole. It will be 
denoted by Y,. For a complete cycle Y = Y, + Y,. 

$8. To obtain an expression for X,—the space-average of 
the heat produced per cubic centimetre by eddy currents during 
the semi-cycle—we notice that, if the induction change slowly 
enough, the eddy currents may be calculated on the assump- 
tion that B has, at any instant, the same value at all points of 
the section. In this case the eddy current at any point is 
proportional to dB/dt, and inversely proportional to c, the 
specific resistance of the iron. Thus, when the geometrical 
form of the section is given, A/dX/dt, the rate at which heat 
is produced in the specimen, will be, by Joule’s law, proportional 
to /o~(dB/dt)* and can, besides, only depend upon the absolute 
аз о of A. Employing the method of Dimensions,” 
we have 


e = rate of working = ГЕ] = [o2 [2] 
so that dX 44 É 


Hence we can write 


dt с \dt 


dt^ cdi аз) 
where Q їз a numerical constant depending upon the form of 
the section, its value being дт or 0:08979 for a circle and 
0-08512 for a square. For iron we may take c = 10-5 ohms 
per centimetre-cube or 10‘ C. G. S. units. 

If the specimen be so laminated that it is built up out of p 
similar portions, each insulated from the others, and each of 
section A/p, the rate at which heat is produced per unit 
length of a single portion is, by (16), 

A Ae) 
р т dt 
во that for the whole section, 
dX QA/dB\? 
r e 47) "T (16) 
to the form of each of the p 


dX QA Ey О 


where, of course, Q now refers 
portions. | 
$ 9. The equation (14) now becomes 
Wi-U,-X,-Y,-T'4T. 
If we add together the results for a pair of gemi-cycles, the 
quantities T' and T disappear, when a cyclic state has been 
established. We thus obtain 


W-U-X-Y-U-Z, .... 


(17) 
where ZS XT. (18) 
From (14) and (16) we find 
nN [/dB\? 
246580 / (ac) % (19) 


the integral now referring to a complete cycle. We notice 
that Z is always positive; thus U always exceeds W. 

Now, since Z is merely a correcting term, it will suffice to 
use in it the value which H has when § is infinite and when 
c is, in Consequence, zero. This value is H=47NO. We thus 


obtain А es 
2 - Yea (3 + 5 (48) ‚ 040 I 


Now the quantity dB/dH is, for a given Specimen, a nearly 
definite (double valued) function of Н, and therefore of C, for 
given limits + Co, and hence the correction to be subtracted 
from U, in order to obtain W, will be increased k-fold, if for 
every value of О, which occurs during the cycle, dC/dt be 
increased k-fold. We may thus write 


_(Q ,# / dC 
Z=( +5) 2710 б Жой ш а 
where 2 depends upon C, N and A, but not upon 40/42. 


(20) 


(21) 
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The form of Z is of great importance in the ballistic method, 
For, if dC/dt be made very small, as it may by the use of a 
proper choking coil in the primary circuit, Z will be very 
small, and also, if for every value of C, d C/dt can be increased 
in а known ratio, as it may by the use of a proper key, Z can 
be experimentally'determined when appreciable, 


(To be continued.) 


PROCEEDINGS OF COMMITTEE ON ELECTRICAL 
LEGISLATION, 


We have received the minutes of the proceedings of this Committee 
whose report and resolutions we published on page 46 of our last 
issue. The meetings were held on various occasions during last 
year, At the first meeting on April 29, 1901, the points for 
Per consideration of witnesses were brought up, these being as 
ollows :— 


1. As to whether the electrical industry in the United Kingdom is in, 
backward condition as compared with other countries, and, if 80, in wbat 
respects, and due to what causes. 

2. As to the practical economy and public advantage of electrical power 
supply undertakings and of electrical traction undertakings dealing with 
areas of suitable character in regard to size, distribution of population and 
of trade, but without reference to local government boundaries. 

5. As to the effect such undertakings are likely to have upon over- 
crowding difficulties in congested centres of trade. | 

4. Concerning the present state of legislation relating to the electrical 
industry, and as to the amendments which are desirable in the interests of 
tbe general community and of the manufacturing trades of the country. 
Reference to acte, reporta, &c. :— 

(a) Electric Lighting Acte, 1882-8, sec. 1: Notwithstanding anything 
in the Electric Lighting Act, 1882, no provisional order authorising the 
supply of electricity by any within the district of any local authority shall 
be granted by the Board of Trade except with the consent of such local 
authority, unless the Board of Trade in any case in which the consent of 
euch local authority is refused are of opinion that, having regard to all the 
circumstances of the case, such consent ought to be dispensed with, and in 
such case they shall make a special report, stating the grounds upon which 
they have dispensed with such consent." 

(b) Report of Joint Select Committee of Parliament, 1898, appointed to 
consider and report upon a reference in regard to “ Electrical Energy— 
Generating Stations and Supply." Extract from Committee's report :— 

Where sufficient publie advantage is shown, powers may be given for 
the supply of electrical energy over an area including districts of numerous 
local authorities, and involving plant of exceptional dimensions and high 
voltage. The Committee further think that undertakings of this character 
may properly be authorised on conditions differing in some respects from 
those imposed by and under the existing acts. 

„The Committee consider that the provisions of the Electric Lighting 
Act, 1888, which require the consent of the local authority as a condi- 
tion precedent to the granting of a provisional order, should be amended. 
In their opinion the local authority should be entitled to be heard before 
the Board of Trade, but should not have, so to speak, a provisional veto, 
only to be dispensed with in special cases by the Board of Trade." | 

(c) The Tramway Act, 1870, particularly sections in regard to “ consent,” 
“ frontagers," and “ purchase. 

(d) The Light Railway Act in relation to the compulsory purchase section 
of the Land Clauses Act, running powers, competitive lines, &c. 

(e) The Parliamentary Standing Orders, in relation to special Acts for 
tramways. Number 22 requires consent of local authorities as a condition 
precedent to such an Act being considered on its merita. 

5. As to changes desirable in procedure with a view to reducing the 
time occupied and expense incurred in obtaining authority to carry out 
electrica] undertakings. 

6. As to the most suitable arrangements under which the scientific and 
practical knowledge of the Institution can be placed at the service of the 
Board of Trade so as to ensure questions concerning rules, regulations, and 
other administrative matters of a diverse character, being dealt with in 
the best informed manner. | 

1. Аз to the most promising means of giving effect to their recommen- 
dations, 

Mr. MADGEN was, on May 7th, examined, and attributed the back- 
ward state of the electrical industry as principally due to restrictive 
legislation and the advantage taken of such by some legal repre- 
sentatives of the local authorities. It was often to the interest of 
these gentlemen to oppose any scheme brought forward in the 
districts to which they belonged, receiving 1 fees from the local 
authority in respect to such opposition. In 1882 electricity could 
have competed with existing systems of lighting, the passage of the 
act being direct evidence of a demand at prices then possible. The 
lead which both America and Germany had obtained they had been 
able to maintain, as our Amendment Act of 1888 altered the tenure 
but in other respects did not improve matters. Until recently, no 
objection could have been taken to the action of the Local Govern- 
ment Board, but in the past few months the Local Government 
Board had come to the conclusion that, if the Board of Trade made 
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a provisional order, the loeal authority must have its loan. A case 
at Hornsey was quoted. Here, the North Metropolitan Electric 
Power Co.’s area of supply included Hornsey, to whose Council a 
tariff of 34d. per unit was proposed. This was not gone into by the 
local authority, who decided to equip its own works, and though 
the company applied for powers to lay down isolated works, the 
department granted the loan, on the assumption that the Board of 
Trade had satisfied themselves as to the suitability of the scheme 
before granting the provisional order. The stringency of the Act of 
1882 was in great measure due to the wild statements made by 
certain engineers, who impressed people with the idea that gas as 
an illuminant would be superseded in a few years. It was his 
belief that the great social advantage of the distribution of electrical 
power would be to take the population more into the country. The 
over-speculation of the early days had undoubtedly a bad effect on 
the industry, but it did not seriously affect the present position. 
The industry felt very much the want of flexibility in the Board of 
Trade regulations and the power of altering them to the chavged 
condition of the industry. | 

On May 21, 1901. CoL R. E. CRoMPTON was examined, and 
attributed the loss of England's position in the industry chiefly to the 
speculetive inflation and over-statementa of engineers in the early 
days, when the Act of 1882 was drawn up, the act itself also placing 
onerous conditions upon the development of enterprise. The restric- 
tions imposed by the Board of Trade as to the use of overhead 
conductors also greatly hampered development as compared with 
America, Germany and Switzerland, where the early undertakings 
were carried out by overhead conductors. This enabled experiments 
as to feed points, distributing networks, &c , to be made more easily 
than with underground cables. The carrying out of schemes by 
manufacturers, as opposed to consulting engineers acting as media 
between contractor and customer, was, in his opinion, more conducive 
to therapid development of such an industry as electrical engineering, 
the example of foreign firms in this respect being direct proof of his 

Statement, The power and influence of the Institution should be 
increased, and its oldest and best members should point out to the 
Board of Trade and Parliament tbat by consulting them the interests 
of the country will be best served in euch matters. He thought that 
the industry had been retarded by municipalities undertaking a 
business which was a new one, and which conflicted to some extent 
with the interest they had before in gas, and further, that local 
authorities ought not to invest money in any enterprise which may 
рову involve the scrapping of machinery. 

On July 23, 1901, Ald. Ivey (West Ham) was examined, and gave 
evidence from his experience as chairman of Electric Lighting and 
Tramways committees. In his statement he remarked that if one 
half the sums spent on applications for provisional orders and the 
promotion of Power Bills had been utilised for layiug down installa- 
tions, our position in the 5 would wear a different aspect to 
its present one. The history of electricity supply in West Ham 
extended over 10 years, eight years of which were taken up in dis- 
cussions, theories, oneal: &c., and only on compulsion was the 
work undertaken to keep out private enterprise. Hethought amend- 
ments of sec. 1 of the 1882-8 Act should be made somewhat as 
follows :— 

Upon application by company for provisional order, local authority may 
oppose, if prepared with a counter scheme and application. Work to be 
commenced within 12 months from date of order being granted, failing 
which, Board of Trade may transfer the provisional order to the company 
which applied in first instance. This would preserve to local authorities 
full powers for their own proper protection, but would prevent them from 
abusing those powers by getting them to sit on. 

Upon any application by a company for a provisional order for the supply 
of electricity within the area of a local authority, such company shall have 
given not less than six months’ notice to such authority of its intention 
to apply. The local authority shall have power to appear in support or 
opposition to the application when it is made, provided that, if deter- 
mined to oppose, may do so only on condition that on the date fixed 
the local authority can show that its council has passed a resolution 
to apply for a provisional order on their own behalf. And that the appli- 
cation is made and accompanied with all the requisite plans, particulars, 
and details of the scheme showing area to be dealt with. 


He thought it almost impossible to get several local authorities to 
agree on joint action, where large areas were concerned, and that the 
Government should be the general authority, to be above local sus- 
picions and jealousiee. He considered that if а local authority could 
get some consideration from a company to take over the whole work, 
the things would be done cheaper and more quickly. He deprecated 
the action of socialist candidates on the West Ham Council, who, he 
said, had gone into a scheme regardless of cost, to further their own 
views. He admitted willingly that 10 years’ delay had given them 
the advantage of improvements, but it was not always a good thing 
to delay, as someone must do the work and initiate experimenta. 

At a meeting on October 23, 1901, Ald. PEARSON (Bristol) gave 
evidence, which was strongly in favour of municipal enterprise. 
Local authorities could not stop electrical p as the Board of 
Trade could and would pass over the objection of a local authority 
if necessary. He attributed the backward condition of electrical 
matters in early times as mainly due to the fraudulent company 
promoter, Large towns could, in his opinion, do their own electrical 
work more cheaply than a company, and in smaller places grouping 
could be effected, or, failing this, a national system of light railways 
would be preferable. Public companies having to obtain their 
capital at the present market price could not hope to compete 
with the municipally-owned tramway, and any system which would 
vary the present contracts existing between municipalities and 
companies, to the advantage of the companies, would be dishonest to 
the public. Public rights must, in his opinion, be protected by 
Parliamentary control, and he would not favour any arrangement 
which robbed a municipality of the right to appeal to Parliament 
for its protection. 

On November 22, 1901, Mr. К. Р. SELLON was examined, and 
stated that the backwardness of electrical enterprise was largely 
due to the policy -of the Legislature in determining that its develop- 
ment shall be subject to State and municipal control. Municipal 
debt had reached the sum of £260,000,000, and in electric lighting 
it was noticeable that numerous local authorities had used their 
power either to block or to up the introduction of a supply, 
only about one-third of 300 provisional orders granted having been 
put into force. А grave defect in the early Act of 1882 remained 
in the Amendment Act of 1888—namely, the practical right of veto of 
local authorities to the introduction of electrical enterprise within 
their areas. There was no organised medium for consultation with 
the Board of Trade, Local Government Board or Government 
authorities generally, and this was a ишем feature of our system. 
He urged that the Institution should take the following steps 
forthwith :— 

(1) To create an organisation from its own body, and representatives of 
Chambers of Commerce and other influential bodies and persons, for the 
purpose of safeguarding the welfare of the industry. 

(2) Make representations to the Government, either directly or through 
the State departments concerned, that— 

(а) Such organisation should receive recognition and a locus in questions 
of electrical legislation and regulations. 

(b) Amendment of existing legislation, particularly that relating to 
electric traction, is urgently nec . 

(c) The future relations of local authorities towards electrical enterprise 
should be defined by Parliament. 


Mr. A. C. CAMPBELL SwINTON was also examined, and said that 
all electrical legislation had been restrictive and none of it enabling, 
the prime error being to give to municipal authorities & priority 
over private enterprise. If private enterprise been given free 
scope it would have begun in e towus and been successful. 
Investors would then have put their money into electrical manu- 
facturing and traction and other developments as they came along. 
He 1 s & Royal Commission preferable to a Special Committee 
of the Hou:e of Parliament, as members had to consider their 
constituents too much. 

Dr. RoBERT SPENCE WATSON gave evidence at a meeting held on 
December 20, 1901, and from practical knowledge of Germany, Italy 
and Switzerland he admitted that this country was behind others ; as 
early as 1891 he found small towns in Spain almost entirely lighted 
by incandescent lampe. Local government boundaries had nothing 


Some Comparative Approximate Figures of Electric Light, Power, and Traction Stations tn European Countries and the 
United States of America at the present day. 


Station kilo- Total electrical sta- ^ Total approx. 
Wate of count watts available tion capacity available кор v Area of capital 
ry. for lighting | available for | electrically for all purposes invested in 
and power traction. | equipped. in kilowatts. pounds, 
Great Britain q . ‚000 55,000,000 
|a 170,000 29,000,000 
OB ouod VATI tI des 70,000 12,000,000 
Switzerland ....................... 50,000 4,500,000 . 
Belgium 15,000 2,100,000 
The whole Continent of Europe. 400,000 85,000,000 
USA E 1,200,000 200,000,000 
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to do with electrical power undertakings, and во long as the area was 
one that could be supplied conveniently from a single station economy 
would result. The entrusting of large electrical undertakings to 
municipalities, he said, was not always attended with public benefit, 
and he drew comparisons between Newcastle Corporation tramways 
and the Gateshead Tramway Co. The estimates of the Corporation 
had been greatly exceeded, and the power station had taken a long 
time to build. He thought that the fact of a corporation having the 
rates at their back made them more reckless in their work than was 
the case with a private company. | 

Mr. Partie Dawson gave асе in which he said that legislation 
had imposed serious drawbacks on electrical development in England, 
it being very difficult and costly to get bills through Parliament. 
Municipalities had kept back power transmission especially, such 
schemes necessarily connecting large areas; but the power of opening 
streets was brought forward in favour of municipal control, the 
authorities desiring to retain this power to the exclusion of all others. 
He р in the table [т°п оп the opposite to show the position 
of the industry in this country, compared with the Continent and 
United States. 

Mr. J.Ciirton RoBINSON aleo made a statement, referring especially 
to the practice of local authorities in imposing exorbitant terms for 
their consent to tramway schemes. 


PARLIAMENTARY INTELLIGENCE. 


ee 


LONDON COUNTY COUNOIL (ELECTRIC SUPPLY) BILL. 


On Friday last week this bill was further considered. 

Mr. BALFOUR BROWNE, К.С., on behalf of the companies he repre- 
sented, submitted that the preamble so far as it affected the expediency 
of giving the powers in clauses 3, 5,6, 7 and 8 was untrue. The firet 
part of clause 3 would give power to the County Council to purchase the 
generating station of the Central Electric Supply Co., situated on Regent's 
Canal, and although this company had assented to the proposal, he held 
that that consent was contrary to public policy, the proposal being absolutely 
in the teeth of the findings of Lord Cross’s Committee, one of which was, 
The Committee think the provisions of the Electric Lighting Act, 1888, 
enabling the local authority to purchase an undertaking after a term of 
years, inapplicable, as a general rule, to the case of an undertaker supplying 
energy in bulk at high voltage, but there may be special cases where it is 
desirable that the local authorities should have the right to purchase 
reserved to them. To meet such cases they suggest that the Board of 
Trade should have power to insert the purchase clause in the provisional order 
if the local authorities concerned can, in the opinion of the Board, show good 
cause for such a course," Sub-sec. 1 of clause 3 sinned against that. Under 
the existing law Westminster had noright to purchase such an undertaking 
as the generating station; but the bill would enable the London 
County Council to effect the purchase without the consent of West- 
minster, although the station supplied electricity to the companies who 
were supplying Westminster. If the County Council were given power 
to purchase the central station at Regent’s Park they would be purchasing 
the thing Westminster had a right to; if power were given to Westminster 
to purchase that station, it would be giving a power to Westminster to 
purchase a thing which was not only outside ita district altogether, but 
which it had not now got power to purchase. And, moreover, this power 
on the part of Westminster to purchase had been refused by Parliament. 
The Central and Metropolitan companies took their bills and were expend- 
ing their money on the faith of the refusal of a purchase clause. If 
it was right for the Committee now to insert a purchase clause, would 
it not have been right for the Committees which some years ago con- 
sidered the bills of those companies to have inserted a similar clause then 
when they were asked to do во? The clause would also modify the Electric 
Lighting Acta, and it was a well established rule in private bill committees 
not to modify general acts by private bills. The second sub-section of 
clause 5 said: “If the authorised undertakers to whom such supply may 
be given are authorised to supply one district only, the said power of pur- 
chase may be exercised by the local authority of the district, or by the 
Council with the consent of the local authority.” That again absolutely 
altered the general law for at present the County Council had no power 
whatever to purchase. It was also opposed to the best opinion and prece- 
dent. The Board of Trade had refused to give this power, stating that, 
although there might be something in the argument of the County Council 
that they should be the authority, it could only be given effect to by a 
general act ; and it would be contrary to the decisions of Parliament in 
the Central and Metropolitan and other cases, Again, the proposal to insert 
а purchase clause on behalf of the London County Council was а downright 
breach of the parliamentary bargain of 1888, under which the under- 
takers were only subject to the risk of expropriation by the local authority 
at the end of 42 years. The most objectionable clause of all waa No. 8, 
which enabled the London County Council to “ purchase any such under- 
аше, by agreement with the undertakers, before the expiration of any 
period at which such undertaking would have become purchaseable by a local 
authority under the Electric Lighting Act, 1888, or the special act relating 
to such undertaking, or this act.” So that in districts where there were 
three or four companies competing the London County Council could, by 
agreement, buy the weakest and thus compete with and kill the other 
companies, That they were in a position to do so was abundantly 
clear by the clause going before, and they, having the electric generating 
stations for the tramways, while the companies were only lighting con- 
Cerns, would be able probably to produce electricity at a lower rate than 


the companies, and even if they did not they would always have the rates 
to fall back upon, which would enable them to beat the companies in com- 
panon There was not a single instance in which a local authority had 

n allowed to compete with an electric light company. A company 
against a company could hold its own, but against the London County 
Council, with the rates behind them, the competition obviously would be 
unfair. What was to prevent the County Council from making a dead 
loss on their electricity undertaking for two or three years, and thus ruin- 
ing the companies, who would then be only too glad to sell at the terms of 
the London County Council? In these circumstances he held that clause 8 
ought to be struck out. In every way the bill seemed against precedent, 


‘and against common sense, and it was unjust to the companies and there- 


fore he urged that it should not be , 

Mr. PEMBER, K.C., said the bill would enormously enhance tbe chances 
of purchase, and the chance of a purchase damaged a commercial under- 
taking and the bill would clearly enhance the chance of the companies suffer- 
ing damage. It permitted combination among several local authorities to 
buy an electric undertaking, and while he did not say that might not 
be a good thing, he did hold that each case of the kind should be judged 
on its merits as it arose, and that there should not be an enabling act 
saying it should be done whenever local authorities chose to combine, 
without any reference to the merits of the proposal. The report of 
Lord Cross's Committee supported this view, because they stated: “It 
is to be observed that the exemption from liability to compulsory pur- 
chase would not prevent local authorities, either alone or in combination 
with other authorities, from applying for powers to purchase. But each 
case would have to be judged on its merits, and such conditions imposed as 
might be thought fit." Moreover, it might be possible for the London 
County Council to purchase a company or companies, and that purchase 
would be effected, not under the Lands Clauses Act, but under 
the Electric Lighting Act—practically on old iron terms. The Com- 
mittee were being asked to do in a hole-and-corner sort of way 
what, if it was done at all ought to be done on the broadest pos- 
sible principles and after the most careful investigation b _ means 
of a general act. With reference to the Central Company, which had 
been brought into existence solely to supply two companies—the St. 
James’ and Westminster—he underatood a clause had been , 88 
follows: “ Provided always that the undertaking of the Central Electric 


‘Supply Co, shall not be so purchased unless the authority so puchasing 


the same shall at the same time purchase the undertakings of the 
authorised undertakers supplied by that company, nor shall it be lawful 
for the local authority to purchase the undertaking of the authorised 
undertakers supplied by the company unless they at the same time pur- 
chase the undertaking of the Central Electric Supply Co.” That, of 
course, did not affect the preamble question. The joint works of the Ken- 
sington and Notting Hill Company at Hammersmith were also started to 
supply two companies, and there was no distinction in equity between this 
undertaking and the Central, and, therefore, in the event of the preamble 
being found proved, which he hoped would not be the case, he should ask 
for the insertion, on behalf of the former, of a similar clause to the one he 
had just read. | 

Мт. BLENNERHASSETT, K.C., on behalf of the City of Westminster, 
said he understood it was the intention of the Committee that there 
should be no power given to the Cgunty Council or any other body to 
purchase an undertaking in the city of Westminster without the consent 
of the Corporation of Westminster. Westminster was supplied by several 
different companies, some of which supplied other areas, For instance, the 
Metropolitan Electric Supply Co. supplied a comparatively small portion of 
the City of Westminster, but they also supplied the very important areas of 
Holborn, Paddington and Marylebone, which had an te population : 
of about 350,000 and an aggregate rateable value of over £4,000,000. 
Thus the population and rateable value of the portion of Westminster 
was very small in comparison with the aggregate rateable value and popu- 
lation of the other tbree places, or even of two of them. Therefore, if 
the Committee were to adopt any principle of percentage, any of those two 
places would be able to compel a purchase of the undertaking in West- 
minster. He proposed that there should be inserted in the bill a provision 
that there should be no power to acquire any electrical undertaking in the 
City of Westminster without the consent of the local authority. The 
matter was very serious as regarded Westminster because if the County 
Council were to acquire one of the electrical, undertakings authorised to 
supply there, they might ultimately be a competitor with the City of 
Westminster in the supply of electricity. He then referred to the 
clause which had been arranged between the promoters and the 
Central Electric Supply Co., and had been read out by Mr. Pember. This 
clause was a most serious invasion of the rights of Westminster, because it 
would compel Westminster, when they took over the two undertakings 
supplying in Weetminster (as, under the present law, they would have 
power to do in 30 years) to take over another undertaking, the Central 
London Company, which was outside their area. He admitted that defects 
existed in the present law, but this bill wae not the proper way to deal 
with them. There was no urgency, however, because for 50 years pur- 
chase could not take place under the Electric Lighting Acts. The remarks 
of the President of the Board of Trade on the second reading of this bill, 
showed that the Government recognised that the question would have to 
be dealt with and that they were prepared to deal with it. 

The CHAIRMAN: Mr. Gerald Balfour expressly said he was not speak: 
ing from the Government point of view, but only for himself. 

Mr. BLENNERHASSETT said he only referred to Mr. Gerald Balfour's 
speech to show that the Government recognised the importance of the 
matter, and that they thought it ought to be dealt with in a public bill 
hereafter, and deprecated dealing with it in a premature and ill-considered 
private bill. Westminster, he added, wished these matters to be dealt 
with after due consideration by a Government measure, and they therefore 
asked the Committee to reject the bill. 
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Mr. MOON, for the Metropolitan Supply Lighting Co., dealt with the 
bill first as it affected the generating station of his company at Willesden, 
which station, under the existing acts, was not subject to purchase. The 
company had three distribution areas in London—one being Marylebone, 
one Paddington and one the mid-London area—and ite total capital was 
£1,600,000, which included the expenses on the generating station. His 
learned friends had pointed out that the legislation now proposed was ex 
post facto ; but in the case of the Metropolitan Company it was something 
more. The question was discussed before Committees, both of the Commons 
and Lords, before the Metropolitan Company obtained power to erect their 
generating station at Willesden, and the power now sought by the County 
Council was asked for then and refused by both Committees, Therefore, 
as regarded the Metropolitan Company, the County Council were not only 
asking the Committee to legislate ех post facto, but to reverse the con- 

sidered decisions of Committees of the Commons and of the Lords. 
Surely a difference in opinion from the Committee which dealt with 
the case could not be enough to justify the Committee in reversing 
that decision, upon the faith of which the company had expended their 
capital. Therefore, unless some new circumstances could be shown, so far 
as regarded the Metropolitan Company, whatever the Committee might do 
in regard to the other company, they would not reverse legislation which 
was passed as recently as 1898. He maintained, however, that there were 
no new circumstances. The vice of the bill was that it gave power in 
general without any specialapplication. That was contrary to the practice 
of Parliament under which, in private bills, power relating to special 
circumstances only was given. In effect the County Council asked the 
Committee to alter the provisions of the public general law—the law con- 
tained in the Electric Lighting Acts. Sec. 8 of the bill provided that the 
deficiency of income of a purchasing body necessary to pay its way 
might be raised by rates. That put as plainly as possible the posi- 
tion which a company might be in if one of the local authorities 
was able to purchase the concern of a decrepit company within its 
area, and then take advantage of its powers and compete in the supply 
of electricity in that area. The question they had to deal with in sec. 8 
affected almost, if not quite, the whole of the electric lighting undertakings 
in London. The danger underlying the clause was that in the various 
areas there were companies supplying, or authorised to supply, which were 
not too prosperous, as was the case with the London Electric Supply Co., 
wnich had power to supply in à number of districts in London, and which 
had never paid a dividend except on its preference shares. The company 
which a local authority would purchase would be one which had large 
powers, which had not incurred much expense, and which had made little 
profit; because, obviously, if the local authority were going to compete with 
the supplying company their policy would not be to buy a rich 
company tor which they would have to pay a large price, but & com- 
pany which was either commencing or had just started operations. 
Supposing the Committee found it was undesirable that they should allow 
competition between a local authority and company to be introduced in an 
indirect manner, what was the use of the bill? The operation of the bill 
would be deferred for 29 years, because there would be nothing, if they 
eliminated the agreement clauses, which could operate in presenti. If the 
agreement clauses went, the sole question the Committee would decide 
would be that 29 years hence the Land Clauses Act with reference to pur- 
chase should apply. He asked the Committee not to give the County 
Council power to assert as a principle that they were the purchasing 
authority in London. 

Mr. FITZGERALD said no witness having been called by the opponents, 
he was unable to reply ; but he wished to correct Mr. Blennerhassett, who 
was mistaken as to what the intention of the promoters was in regard to 
the clause, the basis of which had been arranged with the Central Company. 
When that clause was read out he refused to agree to ita terms till he had 
had time to consider it. If it would deprive the Westminster Council of 
their present right to purchase the Westminster undertaking alone, or the 
St. James’ undertaking alone, or both, without taking the station of the 
Central Company, that was not what he intended to agree to. All he 
would agree to was that, if the powers of this act were to be authorised 
for the purchase of the Central Company, then those powers should only 
be exercised concurrently with the exercise of the power of purchase of the 
Westminster Company and of the St. James’ Company. 

After some discussion, the CHAIRMAN said he thought the matter 
might be left till they discussed clauses. 

Mr. FITZGERALD, continuing, said Mr. Blennerhassett also said the 
proposal of the bill was not urgent, and that they might very well wait till 
1951. If they did wait till then it would be said : “ Here, you have allowed 
this thing to go on for 30 years, and now, just at the moment that these 
powers are coming into force, you seek to alter the position." Such an 
observation would have a great deal of force if the County Council had 
acquiesced in the arrangement for 30 years, Therefore, if the position was 
to be altered, it should be altered now, so that all the parties might know 
what the alteration was, and carry on their business with that knowledge. 

The CHAIRMAN, after a short deliberation with his colleagues, said 
that the Committee decided to throw out the bill, 


LONDON UNDERGROUND RAILWAYS. 


Lord Windsor's Committee. 
Lord Windsor's Committee continued its sittings on Friday last. 
Friday, May 2. 
BROMPTON AND PICCADILLY Circus RAILWAY. 

Sir JAMES SZLUMPER, continuing under cross-examination by Mr. 
Freeman, K.C., for the Gordon Hotels, which are along the route of the 
junction from Piccadilly-circus to Charing Cross, said that the tunnels 
round the two curves along this line would be constructed in short sections 
with straight shields, Such a method of construction had been adopted on 
the Central London Railway, and among other places at Shepherds Bush. 


Mr. FREEMAN : The Central London Company's engineer informs me 
that this is absolutely not ao ? 

WITNESS : It has been done on many railways. 

But you told me specifically that it had been used on the Central London 
Railway. Do you still say so !—I have been informed to this effect. 

You intend to increase the size of one of the curves on this line to 
44 chains. This will still come within the error mentioned by Col. Yorke 
that no curves should be less than 5 chains !—I do not think he put it 
forward as an error. 

Will it not be necessary to slacken the speed of the train on these curves! 
—At the Charing Cross end it will be, for the reason that the station is 
just there, but in the ordinary way there would be no necessity for slowing. 

Sir ALEXANDER BINNIE was next examined. He said he had given 
evidence before the Joint Committee last year as to the possibility of the 
Brompton- Piccadilly Railway forming a portion of a through route to 
the City. His evidence was not intended to recommend any particular 
route, but only to point out where the proposed lines appeared incom- 
patible with each other in the public interest. The combination which 
Mr. Yerkes had now taken in hand constituted, in his opinion, a most 
economical way of providing communication east and west of London. The 
actual cost of the extensions now proposed, and which were necessary to 
give the completion of the scheme, including the Parsons Green branch, 
would be £1,678,000, or, excluding the Parsons Green line, £851,000. 

Cross-examined by Mr. VESEY KNOX, for the Brompton and Piccadilly 
Railway, he agreed that a great portion of the Morgan group was com- 
patible with the Yerkes group. Asfarasthe North-East London Railway was 
concerned he still maintained his opinion, given last year, that it was a good 
one. The London County Council, for whom he then appeared, was faced 
with the difficulty that the District and Metropolitan Railways, and other 
lines, represented over £20,000,000 in capital, and their opinion was that 
this should be taken into consideration in connection with the sanction of 
any new lines from Hammersmith to the City. The extensions in the 
present bill were proposing to do for under a million what would cost others 
some three or four millions. 

Mr. VESEY KNOX : What is your opinion now, as against last year, with 
regard to confluent junctions !—A good many things have changed since 
last year. Col. Yorke has stated that he has somewhat changed his on this 
question, and I have very much modified mine. 

Viscount KNUTSFORD : I think you are mistaken as regards Col. Yorke. 
It was in the matter of through routes upon which Col. Yorke stated he 
had changed his views. 

Mr. J. В. CHAPMAN, chief electrical engineer to the Underground 
Railway Company of London, the syndicate under which the Yerkes 
combination of lines will be worked, said the power station would have a 
capacity of 50,000kw. The generating pressure would be 11,000 volts, 
which would be transformed down to 550 volts for the running pressure. 
The negative rail would be near one of the track rails inside, and the 
positive near the track rail outside, and this latter would be protected by 
wood in.such a way that the collecting shoes on the trains would collect 
the current, after the manner of a conduit tramway. This method of con- 
struction had been submitted to the Board of Trade jointly by the Dis- 
trict and Metropolitan Railway Companies, and had been approved. The 
potential of the negative rail could not be, under ordinary operating con- 
ditions, anything above that of the track rails, and it could be walked upon 
with impunity. He objected to the proposals of the amalgamated lines 
of the Morgan house in respect of the position of the working conductors. 
Being so close together, there was the possibility of an arc forming across 
the two conductors, and the dust caused by the collecting shoes on the 
train would tend to sustain such an arc. The block system of signalling 
which it was intended to instal, automatically operated the trains through 
a compressed-air mechanism controlled by electricity. 

Lord WINDSOR here interrupted, and said that all these details, being 
under the jurisdiction of the Board of Trade, it was unnecessary to go too 
fully into them. 

Continuing, Mr. CHAPMAN said the speed of a train could only be 
carried to the limits of endurance of the passengers, and 2ft. per sec. per 
sec. acceleration had been found to be the one most suitable. Consequent 
on Mr. Balfour Browne's cross-examination of Mr. Yerkes on the previous 
Wednesday he had sent an engineer to Liverpool to ascertain the actual 
working speed on the Liverpool Overhead Railway, and it was found to be 
only between 13 and 14 miles per hour. The speed which was being pro- 
posed for the District. Company's lines was the one which all operating 
companies had proved to be a success, Ав to the curves on the Piccadilly- 
Charing Cross line 5} chains was very safe, and on American lines there 
were some with only half that radius—in fact, what were called right angle 
curves, 

Cross-examined, he said the total cost of the electrical equipment of the 
tube railways was estimated at £460,642. On the District Company's lines 
they intended to use larger wheels in order that the motors did not cut 
into the carriage. The main objection to the larger tube in this connec- 
tion was the difficulty of making them a commercial success. An under- 
taking must be a commercial success before it could be an engineering 


виссевв. 

Мг. MOON, K.C., for the London United Electric Railways: І put it to 
you that a train has been constructed at the Preston works, and is working 
successfully upon the Liverpool Overhead Railway at an average speed of . 
193 miles per hour, including stoppages 1—1 must dispute that. 

Viscount KNUTSFORD : Is it merely an experimental train ! 

Mr. MOON said that it was being worked as part of the schedule, and 
had been so successful that the existing rolling stock was being converted, 
and that all new stock would be built after this model. 

Mr, CHAPMAN, continuing, said that on the Boston Elevated Road the 
speed had had to be reduced from 20 miles an hour to 16 because it was 
found impossible to maintain the service at the higher speed. 

A number of local witnesses were then called in respect of the con- 
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nection between the Brompton-Piccadilly Railway and the northern lines 
of Mr. Yerkes's group. 

Sir Henry Oakley, one of the promoters of the Great Northern and 
Strand Railway ; Mr. George Spicer, a Hatfield resident ; The Chairman 
of the Friern Barnet District Council ; Mr. Allan Forbes, a member of the 
Middlesex County Council ; Mr. W Grienling, chief traffic manager of the 
Great Northern Railway ; Mr. Alex. Ross, engineer to the Great Northern 
Railway; as well as the Town Clerk and the Chairman of the Works com- 
mittee of the Holborn Borough Council, all gave it as their opinion that 
this connection with the Great Northern and Strand Railway at Holborn 
would afford à much needed means of communication from the northern 
suburbs with the West End. 

In favour of the South Kensington-Parsons Green branch were Mr. 
Hayes Fisher,.M.P. for Fulbam ; Dr. C. Jackson, the medical officer to 
Fulham Borough Council ; Mr. Chas. Botteril, formerly surveyor to the 
Fulham Borough Council, and Mr. Frank Boyton, а Fulham surveyor. 

Mr. CHARLES PEARSON estimated the total cost of the various lands, 
buildings and easements for the necessary extensions of the Brompton- 
Piccadilly line as asked for by this year's bill at £212,930. 

Mr. S. В. FORTENBAUGH, works engineer to the English Electric 
Manufacturing Co. (the Preston works alluded to above), then detailed 
his visit to Liverpool, where he timed three different trains, travelling as 
an ordinary passenger. One of the journoys worked out at 13 miles per 
hour and the other two at about 14 miles per hour. 

Cross-examined, he said he knew all about the experimental train which 
was said to bave run at 194 miles an hour, as he was on the works at the 
time it was constructed. But, as a matter of fact, the train was not con- 
structed for such a speed, although it could be run up to that speed on 
occasions, and he did not think 19 miles an hour could be economically 
maintained by any such train. 

. Monday, May б 

Sir JOHN WOLFE BARRY, K.C.B., considered the route served by the 
authorised Brompton and Piccadilly Railway and its connections with the 
District Railway was an ample and better one for accommodating third 
olass neighbourhoods than any of the competing and parallel schemes now 
proposed. Asa matter of fact, something like 90 per cent. of the Metro- 
politan Company's fares were third class. There would be several advan- 
tages offered by the District and Metropolitan lines from Hammersmith 
to the City over the tubes. The carriages would be larger, the stations 
were more commodious and airy, and there would be no necessity for lifts 
to get down to them. Generally speaking, he did not think there was any 
justification for any competition along the Hammersmith-City route. In 
connection with the tramway traffic at the Hammersmith end of the rail- 
way, if there was to be any monopoly of this for any one tube it would be 
disastrous for competing lines and also for the public. The distance 
between the District Railway running along the Embankment and a new 
line running down the Strand was so little that by the time a passenger 
had used the lift to get on to the tube railway he could have reached the 
already existing railway alongside the river. This fact brought out more 
strongly the lesser capital expenditure necessary to give practically the 
same facilities. The construction of a new railway entailed absorption of 
properties, and this absorption of property for commercial purposes was 
becoming most objectionable. With regard to the Central London Railway 
Co.'s proposals, he pointed out that, at Farringdon- street, the two sides 
of the ellipse would be under a quarter of a mile apart, and less at 
Chancery-lane. He did not think there was any engineering difficulty in 
constructing the curves which had been mentioned on the Piccadilly- 
cireus-Charing Cross junction. The site for the generating station at Lots- 
road, was an extremely favourable one, which he had advised in 1900, one 
of the most important advantages being its proximity to a good water supply. 

Cross-examined by Mr. RAM, K.C., for several opponents along the 
route of the Piccadilly-Charing Cross junction: Generally speaking he did 
not consider vibration depended upon curves. Lord Rayleigh's Committee, 
last year, of which he was a member, had thoroughly sifted this matter. 
There was, of course, more friction between the wheel and the outer rail, 
but this did not in any way increase the vibration. If the wheel base of 
the bogeys of the rolling stock was proportional to the radius of the curve, 
there was no reason to anticipate any more danger in taking a 34-chain 
curve than with a 10-chain curve. He had constructed the curves at 
Cannon-street, which were 73 chains radius, and the rolling stock running 
over these was not specially constructed for them ; but there had never 
been any accidenta through this. He admitted that the series of curves 
from Piccadilly to Charing Cross junction line would involve a slight 
leaning over of the train to one side, and a reverse leaning over on the 
opposite curve which came at once. This would amount to about 2in. or 
24in., but at all curves the tunnel would have a slightly larger diameter to 
permit of this. 

Under further croes-examination, he said that before last year's Joint 
Committee he expressed the opinion that Parliament had made a great 
mistake in sanctioning the 116. біп. tunnel of the Central London 
Railway, and he still adhered to that. 

Re-examined by Mr. LITTLER, K.C.: His great objection to the size of 
the Central London Railway Co.'s tunnel was on the acore of the impossi- 
bility of the interchange with ordinary rolling stock from existing steam 
lines, and not so much as between an 11ft. 6in. and 13ft. tunnel. On the 
question of vibration, Lord Rayleigh's Committee, as he had already men- 
tioned, had practically settled the question that by motor coaches the 
vibration was unappreciable, at any rate to persons, if not to the very 
delicate instruments with which they experimented. 

_ Lord WINDSOR: Do I understand that your objection to duplicate 
lines from Hammersmith to Hyde Park Corner is one of competition !— Yes. 

On engineering grounds there is no objection '—I do not think that 


в, 
About the size of the tube, I understand that yuu prefer а .arger one to 
that of the Central London Railway 1— Yes. 


Earl ZOUCHE : For what particular reason !—I think the reason is this. 
There is a very small amount of space between the rolling stock and the 
tube. If you make the tube larger and the rolling stock similarly larger 
the objection remains the same, but if you keep the same size rolling stock 
it disappears. 

Lord WINDSOR: Do you consider that the size of the tunnel of the 
authorised Brompton and Piccadily Railway is sufficiently large to give 
effect to the recommendations which have been made in your report last 
year ?— Certainly. 

When Col. Yorke came before tbis Committee he said he bad formed the 
idea that а 15ft. Өш. tunnel would be a fair diameter. I conclude that 
your opinion is that the size of the tunnel should be such as to give a fair 
amount of clearance ! —Y es. 

And the size of the Brompton and Piccadilly line as authorised is suffi- 
cient !—Yes. The side platform is a certain amount of convenience for 
platelayers probably. 

Viscount KNUTSFORD: But by giving ngers the advantage of an 
emergency platform they would have the additional advantage of walking 
along the permanent way as well !—Yes, of course, but I consider it would 
be a great danger to have these emergency platforms for the use of pas- 
sengers. 

Sir JOHN WOLFE BARRY having returned to correct a mis-statement 
in his previous evidence, said that in his early youth he had made some 
experiments in connection with the tube railway near Greenwich Obeer- 
vatory, and found that anything in the nature of clay propagated vibration 
more than gravel. 


This was the case for the Brompton and Piccadilly Railway. 
CENTRAL LONDON RAILWAY EXTENSION. 


The Hon. J. D. FITZGERALD, K.C., who with Mr. Freeman, K.U., Mr. 
Lloyd and Mr. Chapman, appeared for the Central London Railway, eaid 
that from the very commencement of the working of theexisting Central Lon- 
don Railway, it was seen that, at the busy times of the day, there was need for 
a larger service, but that owing to the time taken at the terminal stations it 
was impossible to do this, Last year the company deposited a bill for loops at 
either end of the existing railway, зо as to work round these and back into 
the station without shunting. But when the report of the Joint Com- 
mittee was published it contained two paragraphs with reference to such 
loops, to which, of course, the directors of the company were bound to 
give the most careful consideration, but whose effect was really to con- 
demn the loop at the City end of the line. The result was the proposal 
now made by the company in the shape of an extension of their line 
as seen in the map on p. 107. The line gave access to all existing means of 
communication along its route, and if the North-East London line was 
sanctioned it would be possible to have an interchange station at Cannon- 
street. Sir Douglas Fox's objection to this was that passengers arriving 
in the City from the north of London would find the carriages of the 
Central London full, and would not be able to get into them without much 
inconvenience. But a consideration of the matter put a different light upon 
it. The traffic on the Central London in the morning was from west to 
east, and at the City the large majority of their passengers would leave 
the line. The traffic from the north would be from east to west, and so 
the trains of the Central London Railway leaving the City along the pro- 
posed route for the Strand and Piccadilly would not be in that crowded 
state which was predicted. Another criticism was that the two sides of 
the line would be competing with each other, but this was not so, as the 
Committee would see. There were advantages in closed circuits, in as much 
as there were no junctions and no pointa and crossings, and the whole 
service would be continually going round and round without interruption 
from any outside sources. Further, around the whole of this circle the 
same fare would be charged as was at present charged for the shorter 
line—viz., 2d. This uniform fare gave an enormous convenience. It got rid 
of all looking at tickets when entering and when leaving the stations, and 
also all the expense connected with collection of tickets. He was sur- 
prised that Mr. Clifton Robinson had proposed to go back to the differential 
system of fares and the collection of tickets. The same system of 
workmen's tickets would hold good as at present, and the success of this 
warranted such a step. It had been said that such a line as that proposed did 
not admit of extension, but there was not the least difficulty in doing this, 
the extensions being worked on the shuttle system. With regard to the 
size of the tunnel, the suggestion now was that 1öft. бір, was the proper 
size, the idea being to have a gangway alongside the train for use in 
cases of emergency. All he could say with regard to this was that no 
necessity had ever been found on the Central London line for such a plat- 
form, and those responsible for the Central London line considered it would 
be an unnecessary expense, At the same time they were quite willing to 
leave this matter to the Board of Trade in respect of the new lines. Of 
course, the existing tunnel could not be altered. The Central London line 
had only been working a little over 18 months and had paid a dividend of 
4 per cent. on its ordinary shares. Up to date it had carried 41 millions 
uf passengers, and this was a record which any company might be proud 
of, and which gave confidence that any new powers entrusted to it would 
be carried out in the best possible way. The company could raise its new 
capital on the most favourable terms. Dealing with the competing schemes, 
he passed by the Charing Cross, Hammersmith and District Railway, as 
nothing which he might eay could make their case worse than their own 
evidence did. "With to the Brompton and Piccadilly line, only one 
portion concerned him, and that was the spur from Piccadilly to Charing 
Cross, which seemed objectionable from various pointa, but in spite of its 
objectionable features from a constructional point of view, there seemed 
no physical incompatibility between it and the Central London Company's 
new lines, and it was quite open to their lordships to pass the two. "The 
North-East London line, as part of a combination from north-east to 
south-west London, was open to the objection that it was partly in the 
open and thus liable to have ite trafic disarranged by fogs, and the 
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trains at Piccadilly or Hammersmith might be delayed through fog 
at Tottenham or Southgate. This large combination, which was opposing 
the Central London Company, had come into existence since the com- 
mencement of the sittings of this Committee. It really took in the London 
United Electric Tramways Co., because the gentlemen at the head of that 
company were promoting the lines to Hyde Park Corner. But it was 
practically certain that if this combination were sanctioned no lines 
beyond Hammeramith could ever be constructed, as this district was served 
by the tramway а The combination between the tramway сош- 
pany and the through line was as clever a thing as ever anyone on the 
other side of the Atlantic could have imagined. At the same time it was 
not in the public interest that tramways and railways should be in the 
same hands. The City Corporation and the London County Council 
approved of the scheme of the Ceatral London Company, and the City 
Corporation opposed the North-East London line coming further west than 
Cannon-street. In the report of the London County Council, which had 
just been published (The Electrician, April 25, p. 34), this body strongly 
supported the Central London Company with only one substantial modi- 
fication—viz., that the company should be required to seek powers next 
seesion to construct an extension of their line from Hammersmith to 
Barnes, to be worked on the shuttle system, but this the Central London 
Company considered a premature proposal altogether. 

Counsel for the combined scheme here pointed out that tbe amalgama- 
tion had not been arranged at the time of the publication of this report, 
and that, therefore, the advantages offered by it had not come before the 
notice of the London County Council. 

Mr. FITZGERALD admitted this. Continuing, he said the position of 
Mr. Yerkes in the matter of London underground railways was entirely 
different to that of Messrs. Morgan. Mr. Yerkes had come into the field 
prepared to risk his money on constructing authorised lines, which no one 
hitherto had been inclined to do. Mr. Morgan was not proposing to do 
this, and he considered the proposals of these two gentlemen were only 
another step towards a Yerkes-Morgan combination, which would then 
form, on the one hand, a combination with practically all this class of com- 
munication in their control, and the public, on the other hand, helpless. 
The Central London Company had built up their undertaking by fair compe- 
tition, and were quite willing to face all competition and risk their money 
in these new lines. 

Sir HENRY OAKLEY, chairman of the Central London Railway Co., 
went at great length into the methods of working the Central London 
Company, the numbers of passengers carried and the financial position of 
the undertaking. The length of the new proposal was about 84 miles, and 
there would then be five City stations supplying the very core of the City. 
At Broad-street lifts would be provided for interchange with the high level 
lines there to avoid any necessity for a passenger to come up into the 
street. They proposed a two-minute service running continuously. The 
main reason for putting this bill forward was the Joint Committee's 
recommendation last year tbat there should be a through route from 
Piccadilly to the City. Directly after the Liverpool Overhead Railway fire 
they took the precaution of lining all their motor carriages with steel, and 
packed them up with asbestos, and the Board of Trade were quite satisfied. 
The whole length of the existing railway was, and had been for montha, 
fitted with electric lights, which could] be switched on from any of the 
stations whenever required. On the matter of ventilation they were 
continually making experiments, but it was one of the details which they 
were quite willing to leave to the Board of Trade. With regard to the 
proposal of the Morgan combination, this did not suggest to him economical 
working. The loop at Hammersmith would only permit of a five-minute 
service to the City from there and Shepherds Bush. He considered the 
line had some undesirable difficulties at one end and a wasteful service at 
the other. Mr. Clifton Robinson’s proposal as to fares was an impossible 
one, and was entirely different when applied to tramcars, where there 
would only be a comparatively small агае of passengers delayed in case 
of any trouble in the collection of the fares. In a tube train there might 
be something like 300. With regard to through booking with the tram- 
way company he said he could not entertain any such propoeal which would 
involve a reduction of the 2d. fare. 


Tuesday, May 6. 

Sir HENRY OAKLEY, cross-examined by Mr. BALFOUR BROWNE, 
K.C., for the Piccadilly-City Railway, said the method of raising the capital 
for the new lines had not yet been settled. It would, of course, have to 
be raised under the obligation of the Central London Railway Co. The 
estimated capital was £4,151,000. Of this, works accounted for £2,110,000, 
land, &c., £875,000, electrical equipment, lifts, rolling stock, &c., £798,000, 
interest during construction £180,000, law and engineering expenses 
£190,000. This all came out at about £470,000 per mile. | 

Why can you make this line for £470,000 when you bave to take so 
much valuable property in the City, whereas the existing Central London 
line cost £579,920 per mile — This is principally because we know more 
about the construction of such a railway than was the case when the 
original line was built. | 

You вау you have been advised by a very competent engineer: I 
. suppose Sir Benjamin Baker — Yes. 

Do you know that Sir Benjamin Baker’s estimate for the City and West 
End line was £620,000 per mile }—No, Ido not. 

Will you compete with the District Railway from Hammersmith to the 
City t—Isuppose we shall in a way, but such competition will be a great 
advantage for the public. 

Re-examined, Witness said that the fact of the Central London Railway 
Co. having eome unexpended capital explained their proposed new capital 
not amounting tothe estimated expenditure. This also had something to 
do with the capital cost per mile of the new lines being less than the 
original line. The line did not necessitate all the expenses consequent on 
the incorporation of a new company. As to the criticism on the distance 


between the lines, he said there was no doubt that along the two routes 
there were absolutely independent streams of traffic, which was emphasised 
by the promotion of other lines to serve the Piccadilly thoroughfare. He 
was perfectly open to arrange exchange stations between the Central 
London and both the North-East London and City and North-East 
Suburban Railways. 

Viscount KNUTSFORD: Are we to understand that you are willing to 
arrange аз many exchange stations as possible ‘—Certainly. 

Sir BENJAMIN BAKER, the engineer to the Certral London Railway, 
detailed the history of tube railways in London from the date of the paaa- 
ing of the City and South London Railway Bill. The idea of such railways 
was entirely Britisb, and British investors had suffered considerably in 
allowing American finance to come so largely into the field. Asa matter of 
fact, the present proposals of the Central London Company was the only 
absolutely through route from Hammersmith to the City which would be 
in the hands of one company. The Piccadilly-City did not run the full 
journey itself, and neither did the Hammersmith and Charing Cross line. 
Regarding the size of the tube it was his opinion that if the larger size had 
been enforced for the original line, the increased cost would have 

recluded it ever being constructed at all, and in this connection 
it was noteworthy that no accident had ever occurred by which the 
directors had felt the neceesity of the larger tube. He confirmed Sir 
Henry Oakley’s figures for the estimates, and he also was in agreement 
with the same witness that capital can be more easily raised, and on better 
terms, by an existing company in good credit than by a compeny that had 
to be created. Criticising the proposed loop from Hammersmith to Shep- 
herds Bush on the London United Electric Railways, he said this was safe 
enough while everything went right, but if à man made a mistake the 
chances were all in favour of his sliding into another train. A closed cir- 
cuit with interchange stations with other systems was much safer than 
having a line with crossover roads and junctions. 

Under cross-examination, Witness expressed a disinclination to insert in 
the new bill the same clause for the benefit of the Bank of England aa was 
inserted in the Central London Railway Bill of 1891, and did not propose 
to do во unless compelled to by the Committee. The line throughout its 
length in the City was in the London clay, and although he admitted that 
subsidences had occurred to buildings over tunnels in the clay, they had 
for the most part occurred near the points where shafts for the construc- 
tion of the station tunnels came, and he did not anticipate any extra- 
ordinary subsidences in connection with the heavy City buildings, consequent 
on the construction of these extra lines. If the loop line round St. Mary- 
axe, Liverpool-street, and then back to the Bank were rejected, he con- 
sidered it would spoil the whole scheme. In answer to Mr. Lewis Coward 
on behalf of the Thames Conservancy, as to the reason why this bill 
was asking for compulsory powers to erect a staging in the river for the 
purpose of disposing of the soil, and as to why he was not content to take 
a licence under the Thames Conservancy Act of 1894, he said all he wanted 
was some statutory power to effect his purpose. 

Lord WINDSOR: Have such compulsory powers ever been inserted in 
& bill before ? 

Mr. LEWIS COWARD: Never іп an authorised bill. The same powers 
are being sought in another tube bill now before Parliament, and which is 
being strenuously opposed. If the promoters will drop their attempt at 
compulsory powers, I am with them. 

Mr. LLOYD, for the Central London Railway Co., said the promoters 
would consider the matter. 

Continuing under further croes-examination, on behalf of various public 
buildings, churches, hospitals, &c., along the proposed route, Witness 

agreed that subsidence might take place years after a railway was con- 
structed. Several counsel asked for the Bank of England" clause, and 
others Tor clauses specifying that the company shall be liable for any 
subsidence for a reasonable number of years, but Sir Benjamin Baker would 
not pledge himself. 

Mr. MOON, K.C., for the Piccadilly-City and North-East London Rail- 
ways: Why is that in 1900 you estimated £620,000 per mile for the City 
and West End, and in 1901 only £470,000 for the present lines !—The two 
lines are entirely different. Then, again, we have laid out the present lines 
as economically as possible. Further, there is no generattng station to be 
allowed for. 

What would be the extra cost of using the 156. Өш. tunnel 1—Roughly, 


Wednesday, May 7. 


Sir Benjamin Baker's cross-examination having been concluded, 

Lord WINDSOR announced tbat this Committee, in conjunction with 
Lord Rjbblesdale's Committee, were inclined to consider the advisability 
of inserting a general compensation clause giving a limit of poesibly two 
years after the opening of the railway during wbich all questions of damage 
arising from construction or working should be referred to a special tribunal 
ortoanarbitrator. Ifthe promoting companies agreed to such a clause the 
proceedings might be materially shortened, but the Committee reserved to 
themselves the right to impoee on the promoters such special clauses as 
in their opinion might be necessary for the protection of particular build- 
ings. The particular terms of the period were left open, and the Committee 
only suggested two years as the limit. Further, the Committee bad not 
in their minds any intention of referring these matters to a court of law 
and a jury. If counsel for the opponents would consider this matter and 
draw up a clause with which the promoters agreed, the Committee would 
be very pleased to consider it. 

Mr. PEMBER, K. C., said this ought to be а very simple matter. If 
once such a clause could be determined upon on behalf of all the promoters, 
and acceded to by opponents generally, then there would be n» difficulty 
for two competent Parliamentary agenta to settle upon the form of words. 
Possibly, also, if a clause for special buildings could be arranged at the 
same time and submitted to the Committee, the only question then would 
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be to determine what buildiugs should come into this category. The onus 
rested upon the opponents who, no doubt, would consider the matter. 

Мг. H. Е. PARSHALL, the electrical adviser to the Central London 
Railway Co., said that the working of the present line had suggested no 
modifications for the new lines. There bad never been a failure of the 
electrical supply since tbe line was opened. They proposed to extend the 
power house buildings, and the additional power thus provided would 
admit of a 14-minute service. Consequent on the recommendations of the 
Vibration Committee, the directors were changing from locomotives to 
motor coaches, and final plans had been submitted to the Board of Trade 
wbich had expressed an unofficial approval. All the estimates for the new 
lines included the new motor equipments. Toese latter were seven coach 
trains with a motor car at either end, and upon these trains there would 
be no power circuit under the passenger coaches, the switches being worked 
on the relay principle. His total estimate for the equipment of the new 
linee, including extension of generating plaut, lifts, rolling stock, &c., was 
£798,000. On the question of speed, he confirmed the previous evidence аз 
to the impracticability of 16 miles per hour both from a financial and 
engineering point of view. He considered the fact of the line being a con- 
tinuous circuit made tbe electrical working much more secure. 

Mr. LESLIE VIGERS, surveyor and land valuer to the Central London 
Company, estimated the cost of the various sites for stations, easements, 
&c., at £873,000. 

Sir FREDERICK HARRISON, general manager of the London and 
North-Western Railway, supported the scheme. His view for some years 
had been that a series of circular railway lines around London would better 
serve the needs of the traffic than the present system of straight lines with 
dead ends. 

Mr. С. G. MOTT, chairman of the City and South London Railway, also 
gave evidence in favour of the scheme. The Dank was recognised as the 
great point of concentration of the London traffic, and this fact had been 
forced upon the City and South London Railway Co., which had been 
obliged to transfer their Monument station into the City. On the question 
of the experiment with a 2d. uniform fare on the City and South London 
Railway, he said this had had to be dropped because the London County 
Council when they took over the South London Tramways, greatly 
reduced the fares, which naturally precluded any intermediate traffic 
without differential fares. 

Mr. J. JENKIN, general manager to the City and South London 
Railway Co., gave it as his opinion that there practically very little inter- 
mediate traffic on tube railways, and from this it followed, he admitted 
under eroes- examination for various opponents against the loop from the 
Bank to Liverpool-street and back, it was not likely to pick up a very heavy 
traffic. 

Evidence in favour of the Central London Railway new lines was also 
given by the general managers of the Great Eastern and the South. Eastern 
Railway Companies, which was followed by similar testimony by a number 
of local witnesses, 

This closed the case for the promoters of the Central London Railway Co. 


The case for the opponents to the North-East London and City and 
North-East Suburban Railways was then taken. i 

For the Great Eastern Railway Co., 

Lord CLAUDE HAMILTON the chairman of the company, referring to 
the lines which last year they proposed to build under their existing rail- 
way, taid that, on going into the cost of these new lines, it was found that 
it would be very heavy, and offered very little chance of being remunera- 
tive. They were, therefore, abandoned. At present, however, the heads 
of the various departments were seriously considering the question of elec- 
trifying the existing railway, and a report was to be made to the directors. 

Cross-examincd by Mr. BALFOUR BROWNE, he said the Great Eastern 
Company considered tney would be making a mistake in constructing any 
new lines, and it was with the idea of preventing anyone else making a 
similar mistake that he was opposing. 

Viscount KNUTSFORD: Has the electrification of the Great Eastern 
been decided upon. 

Lord CLAUDE HAMILTON: No. 

The Committee adjourned till to day (Friday). 


Lord Ribblesdale’s Committee. 


CHARING Cross, EUSTON AND HAMPSTEAD RAILWAY AND EDGWARE AND 
HAMPSTEAD RAILWAY. 


The House of Lords Committee presided over by Lord Ribblesdale, 
which was appointed in order to relieve Lord Windsor's Committee of 
certain of the bills for underground railways on the tube system now 
before Parliament, sat for the first time on Thursday last week. 


Thursday, May 1. 


The first scheme under considersation was that of the Charing Crosa, 
Euston and Hampstead Railway, which was presented in three bills, dealing 
with railways 1, 2 and 3. 

Mr. LITTLER, K.C., on behalf of the promoters, after giving the his- 
tory of the inception of the schemes springing out of the requirements of 
the northern and north-western suburban populations, said that the pro- 
posed line had been authorised in 1893, and an extension of time had been 
granted. The object was to couple up the whole of central London from 
the Strand, past Euston station, through Camden Town to Hampstead, 
ard also on the other side to Kentish Town. He then described the 
gradual formation of the Yerkes group of proposed lines to combine 
the Metropolitan-District, Brompton-Piccadilly Circus, Great Northern 
and Strand, Baker Street and Waterloo, and the Charing Cross, Euston 
and Hampstead Railways, as summarised in our issue of April 11 (p. 998), 
and described in our report ef the Parliamentary proceedings with respect 
to the Metropolitan-District and Brompton and Piccadilly Circus lines in 


convenience was admitted. The promoters had 


our last two issues. The routes of all these lines are set out in the map 
on p. 107 of this issue, and in his opening statement, counsel repeated the 
clear outline of the scheme reported in our issue of May 2 (pp. 55 and 54) 
in connection with the Brompton and Piccadilly Circus Railway. The 
present bill proposed an extension from an interchange station to Highgate 
Hill, where the line would join the now authorised light railway of the 
Middlesex County Council. As population was rapidly increasing north 
of Hampstead towards Hendon it was proposed to extend the communica- 
tion to Golders Green. That would also couple up with the proposals of 
the Middlesex County Council for tramways. 

In reply to the Chairman, 

Mr. LITTLER said that in the bill of last year the diameter of the tube 
was llft. біп. wide, because a great many people thought that vibration 
was much lessened by small tubes. Now it was proposed not to exceed 13ft . 
The promoters were willing to make it such a size as the Board of Trade 
approved, not being more than 13ft. Making the tube larger added very 
greatly to the expense. There were to be two separate tubes, one 
for each line, as in the Central London. The main station would be 
at Adelaide-street, just behind St. Martin's Church, and opposite 
the courtyard of the South.Eastern station, and there would be 
& Subway into that station with every convenience for interchange. 
The other scheme before the Committee was that of the Edgware and 
Hampstead line, which was to some extent competitive. They proposed 
to go under Hampstead Heath by a different route, though in the same 
direction, and it was quite clear that both tubes could not be made. "That 
line proposed to go on to Edgware, some 6 miles further out, as an open- 
air railway, and if the Committee preferred the Edgware and Hampstead's 
route under the Heath he would be quite satisfied. But it was a sine quá 
non that his company should have the control of the whole tube from end 
to end, and to that the Edgware and Hampstead agreed. The learned 
counsel proceeded to point out the immense convenience of the propo ed 
line, stating that there might be a subway connecting Gower-street 
station with Euston-square. At Kentish Town there would be an inter- 
change of traffic with the Midland Railway, and communication 
would be made at King’s Cross with the passengers of the Great 
Northern, at Uxbridge-road with the London United Tramway system, 
and at Oxford-street with the Central London Railway. A pas- 
senger would even be able to go from Hampstead to Southend. 
It would be seen that the possibilities of traffic were enormous. There 
was no petition attacking directly the area proposed to be supplied, and the 
wer, under the Act of 
1893, to raise £1,416,000 by shares and £472, by debentures, and 
under the 1899 Act to raise a further sum of £360,000 by shares and 
£120,000 by debentures. The present bills proposed further capital 
powers as follows :—Bill No. 1: Ordinary shares, £1,800,000 ; debentures, 
£600,000. Bill No. 2: Shares, £450,000; debentures, £150,000. Bill 
No. 3: Shares, £300,000 ; debentures, £100,000. £138,000 was deducted 
for the Craven-street abandonment, leaving a total of £5,650,000. The 
estimated expenditure was as follows : — Works and land, £5,512,205 ; cost 
of power-house and land, electrical equipment, rolling stock, accumulators, 
lifts, sub-stations, cables, &c., £868,000 ; Parliamentary, law, engineering 
and administration £438,000; interest during construction £264,000 ; 
financial expenses, £346,080; total, £5,428,285, leaving a balance of 
£201,715 to cover contingencies. £5,000,000 was provided for the pro- 
posed schemes. With regard to petitions against the bill, he submitted 
that as the line would pass 260ft. below the surface, in London clay, 
near Lord Iveagh’s residence, no injury would be caused to him. 
A large amount of alarm had very rightly been created amongst owners of 
property by rea*on of what took place on the Central London Railway, 
and a great deal of knowledge had been gained from the experience of that 
railway. On the Central London the permanent way was exceedingly 
shallow and fixed to the inside of the hard steel tube. The outer side of 
the tube was very heavily grouted, so as to prevent any percolation of 
water or any mischief being done to the surface, and in consequence was 
very solid and heavy. On those rails the Central London placed an engine 
weighing 42 tons, which was practically without any springs, in order to 
get the maximum of electrical power, and it went pounding along, and 
wherever there was any inequality in the rails it was а very serious matter 
indeed. The result of the conclusions of Lord Rayleigh's Committee was 
that the whole of that might practically be avoided. They said, in the 
first place, the road should be deeper, and, in the second, that it 
was very undeairable to have the whole of the traction placed on a 
springlees engine. What the promoters proposed was the method which 
had been adopted on all the Chicago railways—viz., to have a certain 
number of cars made motor-cars. On the main line there would 
probably be seven cars, one at the head, which would be a motor, one in the 
centre, a motor, and one at the rear, a motor, working the whole seven cars, 
The springless load necessary for securing the electrical contact and trac- 
tion would be only 12 tons on any one wheel. Experiments had been made 
with that method of traction by Lord Rayleigh’s Committee, which was 
perfectly independent and appointed by the Board of Trade, and it was 
found impossible, even with an instrument, still less by the observation, to 
find that there was any vibration at all. | 

The CHAIRMAN asked if the practical recommendations of that Сош- 
mittee, which the Board were insisting upon, were carried out by the bill. 

Mr. LITTLER: We are going further. We are going to put ourselves 
absolutely in the hands of the Board of Trade, so that if there should be 
any further discovery before the railway is finished as to the best method to 
adopt we shall adopt that method. Of course, it is to our intereat to do so. 

Continuing, the learned counsel said there was a petition of Messrs. 
Shoolbred, in Tottenham Court-road, who feared the railway would 
injuriously affect the foundations and stability of their premises, and 
another petition from the Hampstead Heath Protection Society. He 
briefly explained the nature of the latter petition, and submitted they had 
no locus standi. 
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The CHAIRMAN, having elicited from Mr. Pulling, who represented the 
tociety, that they had no p:operty abutting on the line of route, said the 
Committee could not admit a locus. | | | 

Mr. W. R. GALBRAITH was then called. He gave the engineering 
details of the proposal, and stated that Lord Iveagh's property and the 
premises of Meesrs, Shoolbred would not be injured in any way. Even if 
water were abstracted the foundations of premises were not affected, as 
was proved in the cate of the Waterloo and City Railway. 

Mr. Arnold White, member of the Hampstead Borough Council 
and chairman of the Housing committee, and Mr. Arthur P. Johnson, 
town clerk of Hampstead, gave evidence in favour of tlie scheme. The 
extension to Golders Green would give opportunities for the housing 
«f the working classes. Expert opinion had been taken on the bill, and it 
was decided that no harm whatever could arise to the surface of the Heath, 
in which the Council naturally took a keen interest. 

Mr. R. W. PERKS, M.P., chairman of the District Railway, said the 
scheme was an integral portion of the larger scheme contemplated by 
Mr. Yerkes. The financial proposals before the Committee were satisfactory, 
adequate and secured. i 

Mr. CHARLES TYSAN YERKES, in answer to Mr. ROSKILL, said be 
bad built and controlled in Chicago alone 47 miles of cable tramway, 432 
miles of electric tramway, and 40 miles of electric elevated railway. The 
number of passengers carried was upwards of 300 millions a year. He then 
sketched the financial arrangements which had been made, and supported 
the capital powers asked for by the bill, which he considered were not 
excessive. Particular attention was being paid to the construction of the 
care. ‘There would be nothing inflammable about thom. They would be 
made partly of steel, partly of asbesto», and partly of non-inflammable 
wood. permanent way would also be rendered uninflammable. There 
would be no inflammable wood in the tunnel. Extensive investigations 
snd experiments bad been made with regard to ventilation, and a system 
was now adopted which would change the air in every mile of tunnel once 
in every 45 minutes, The generating station would be in Lots-road, 
Chelsea, and would cost, with the ground, £1,250,000 or thereabouts. 
There would be a power of 50,000kw., and it would be the largest traction 
station in the world. | 

Mr. SHAW, on behalf of the Edgware and Hampstead Railway, said that 
practica an arrangement had teen come to with the promoters of the 

ill now before tbe Committee, by which an end-on junction at Golders 
Green would be constructed, A further statement on the matter would 
be made on the following day, | | 


Friday, May 2. 


Mr. W. R. GALBRAITH was re-called and gave further evidence with 
regard to the non · injurious effect upon Messrs. Shoolbred's premises by the 
proposed line. 

The CHAIRMAN said the whole question of frontages along any line of 
tube railway was raised by the petition of Messra. Shoolbred. As he under- 
stcod, frontagers were affected by the passage of a tube, first, by the near- 
ness of their prem‘ses to the line of railway, secondly, by the depth of the 
tunnel below that line, and, thirdly, having regard to foundations, by the 
soil. The first two concerned vibration and the third would concern foun- 
datione, but he supposed the foundations might also be affected to some 
extent by vibration. 

The WITNESS said that his experience was that when the railway was 
once made structural injury was not caused by vibration. The tunnel 
would be about 24ft. from Messrs. Shoolbred’s frontage, although in one 
place it was within 16{t. The depth of the tunnel to the rails was 60ft., 
and the top of the tunnel wes about 12ft. above that, so that the latter 
would be 48ft. below the road. As to the limits of deviation, it was not 
proposed to take advantage of them, and he would advise the company to 
guarantee that the top of the tunnel should not be lees than 48ft. below 
the surface of the road. No irreducible minimum had been laid down with 
ri gard to the depth or nearness with reference to the effect of vibration on 
foundations, and that remained a matter of opinion and experience, At 
present they were liable for damage arising by construction, and he thought 
if there were any failure in the works afterwards they would be bound to 
make that good. 

The CHAIRMAN : Speaking generally, I suppose you would not see any 
objection to protective clauses of some uniform character being inserted in 
these bills where it seems reasonable to suppose that frontagers would be 
adversely affected '—If we had always to deal with reasonable men. But 
you bave to take into account that we shall probably affect 1,500 frontagers, 
and I think the consequences of a vibration clause, which might possibly 
lead to proceedings by a very great number of persons, who may not be so 
ecrupulous as Мевзге, Shoolbred, might be very detrimental to the con- 
struction of the tubes. 

I am assuming a model clause for these bills which would be arrived at 
by agreement more or less between promoters and opponents —The 
dapger is of a great number of claims being made, and possibly going 
before juries, which would lead to endless trouble and litigation. 

In cross-examination by Lord ROBERT CECIL for Messrs. Schoolbred, 
the Witness said that the decision whether compensation should be granted 
ret ted with the tribunal before whom they had to appear. He had a 
wholesome dread of juries as against railway companies. 

We should have no objection to an arbitrator appointed by any impartial 
person you like to mention !—I have been thinking the matter over, and 
it is very important, I think, that there should be some special court to try 
these cases. . 

. The CHAIRMAN : I do not want anybody to draw the inference from 
т! Я said, that trial by jury was іп шу mind ; nothing was more remote 
rom it. 

Lord ROBERT CECIL then addressed the Cummittee on behalf of 
Messrs. Shoolbred. He said that his clients wished a definite obligation 
to be put upon the promoters, that they should take all necessary precau- 


tions to prevent the leakage of water, which, by disturbing the soil, might 
affect the foundations of their premises, 

The decision with regard to this bill was held over in order to consider 
the Edgware and Hampstead Railway, with regard to which an agreement 
had been arrived at. 

Mr. JOSEPH SHAW said there was now no opposition to this scheme, an 
arrangement having been come to with the promoters of the Charing Cross, 
Euston, and Hampstead Railway, by which an end-on line was agreed upon, 
so that it should be worked as one complete scheme out to Edgware. All 
he had to do, therefore, was to put a witness into the box and prove the 
estimates. ' | 

Mr. DAVIDSON haying been called for this purpose, the Committee 
deliberated in private for a short time, after which, | 

The CHAIRMAN announced that the preambles of the Charing Cross, 
Euston, and Hampstead Railway Bulle, Nos. 1, 2 and 3, and also of the 
Edgware and Hampstead Bill were proved, and that the Committee were 
not prepared to put the special clause asked for by Messrs. Shoolbred upon 


the promoters. 
Monday, May 5. 

The clauses of the Edgware and Hampstead Bill baving been adjusted 
on Friday, the clauses ia the Charing Crosse, Euston and Hampstead 
Railway Bill were now considered. 

Counsel for the City of Westminster stated that all clauses had been 
agreed to with the exception of the vibration clause. 

Mr. FREEMAN said that was so. The question of vibration would be 
discussed before Lord Windsor's Committee, and it was obviously desirable 
to have uniformity in a'l the bills. If the matter were to bs argued before 
the other Committees, he would undertake that the City of Westminster 
should not be prejudiced in any way by aot now arguing it. 

It was agreed that this course should be followed. 

It жаз also stated, on bebalf of Messrs. Coutta, that all clauses were 
agreed with the exception of vibration, which was in like manner reserved. 

Mr. WOOD, on behalf of the proprietors of the Hippodrome, stated that 
that building stood in the angle between the Charing Crosa and Hampstead 
line and the Brompton and Piccadilly line. He asked for a special pro- 
tective clause, which would render both lines jointly liable for any 
damage done to the Hippodrome, as it would be impossible to prove which 
life caused the damage. 

The CHAIRMAN : My impression is that there will be a protection 
clause of come sort drafted for the benefit of all interests supposed to be 
affected by these lines, and you will probably find that aufficient. 

After some discussion, it was agreed that the clause should stand over to 
be considered by the other House. 

Mr. TALBOT then opened the petition of the London County Council. 

In answer to the Chairman, he said that on the whole they were in favour 
of the Lill, but there were certain matters which they wished adjusted. 
. The proposal of the Council that tbe company should be compelled to 
give up the frontage of a piece of land in the Strand in order that that 
thoroughfare might be widened, was rejected by the Committee. A clause 
providing that all hoardings erected should be approved by the County 
Council, and another clause providing that the company should not have 
power to take, use, or interfere with any part of the surface of Hampetead 
Heath without the consent of the County Council, were both agreed to. 

A clause was also inserted in the bill to the effect that the powers con- 
ferred by the act should be conditional on the company obtaining withia 
12 months of the passing of the act a certificate from the Board of Trade 
that there had been a bona fide commencement of the undertaking. 

With regard to cheap trains for the working classes, 

Mr. TALBOT said this was the decision of the Joint Committee upon 
the matter last year :—'' Tbe Committee finding a want of uniformity in 
the obligations on companies to run trains in the early houra of the 
morning at certain specified fares, recommend that every act should con- 
tain a clause imposing this obligation, and the clauses in the Central 
London Railway Act, with some modifications suggested by the repre- 
sentatives of the Corporation of London and the London County Council, 
appear well adapted to secure the desired object." Theclause now brought 
forward by the London County Council was the Central London Railway 
Act, 1900, modified in the way suggested to the Joint Committee last 
year, and, therefore, came within their recommendation. The most 
important modification was that the employera could get tickets in bulk 
for distribution among their workmen, and that the workmen should be 
able to get their tickets for use on the following day. 
. Mr. FREEMAN said the promoters would accept that. 

On the question of workmen's tickets, the Committee decided that 
words should be inserted to make it clear that the penny fare for the 
ll miles extended to the Charing Cross and Edgware Railways, which 
they looked upon as one system. The London Count; Council desired 
that there should be no limitation of the company's liability to £100 in 
respect of workmen injured by an accident on the lines, but the Com- 
mittee decided that this clause should stand. 


ISLINGTON AND Euston RAILWAY. 


. Mr. FREEMAN, in opening the case for the promotera, on Friday last 
week, said that this was an extension line of the City and South London 
Railway from the Angel at Islington along the Pentonville-road, past the 
Midland Station at King’s Cross, and up to Euston, and was promoted by 
that company. The line was 1 mile 5 furlongs long, and was important 
because it gave connection with several of the big railway companies. The 
‘bill was drawn upon the ordinary lines of tube railways. The line was tu 
be constructed in two tunnels not exceeding 11ft. 6in. internal diameter, 
and was to be worked by electrical power, and to be in all respecta subject 
to the regulations of the Board of Trade. The amount of capital powers 
was £420,000, to be obtained by the issue of ordinary or preference shares or 
stock, and the borrowing powers amounted to £140,000. The estimate for the 
works was £587,655, leaving only just over £30,000 for contingencies. The 
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City and South London was an established company, and was, therefore, not 
like the promoters of some new lines, who had to get credit. The number of 
passengers carried on the City and South London was 80 millions, exclu- 
sive of season-ticket bolders, and the company was very proud of the fact 
that there had not been a single fatal accident on the line. There would 
be two stations—one under the Great Northern Company’s property 
between King’s Cross and St. Pancras, with easy access by subways, 
&c., to the Great Northern station, St. Pancras station, to Euston 
station and the Charing Cross and Hampstead line. The rail level 
would be 109ft. below the surface at the Angel and gradually go 
ир on a rising gradient till it was only 70ft. below the surface, but it 
would all bein the London clay and perfectly safe. A footway had always 
been provided for passengers in case they had to leave the train. In accor- 
dance with the suggestion of Col. Yorke, on behalf of the Board of Trade, 
provision would be made for lighting the tunnels, in case of accident, in the 
new extension on the old line. He thought no one would suggest that any 
question of vibration would arise, because there would be very light car- 
riages drawn by independent motors, with a total weight of 15 tons 15cwt. 
‘The total weight of the train, which would consist of engine and four 
. carriages, would not amount to more than 40 tons, which was less than 
the weight of one of the engines running on the Central London Railway. 
The first train started on the existing line just before six o'clock, and the 
last one at 11:15. There was a 24 to 23-minute service in the busy time 
and a four-minute service at other times. The line would be worked from 
the company’s generating station at Stockwell, so that there would not be 
the inconvenience of taking land and putting new generating stations in 
the busy parts of London. 

Mr. CHARLES MOTT, chairman of the City and South London Rail. 
way and of the present scheme, confirmed the opening statement of counsel. 

Mr. FREDERICK HARRISON, general manager of the London and 
North-Western Railway, said that additional communication between the 
northern and southern {lines was wanted, and would be provided by the 
proposed line. 

In croes-examination he denied that more than 50 per cent. of passengers 
arriving at Euston had luggage. The 5 no luggage at all. 

Mr. WM. FORBES, general manager of the London, Brighton and South 
Coast Railway, said that over 22 million passengers passed annually in and 
out of London Bridge station. The line would be а very great advantage 
for passengers who wished to go to or come from the Great Northern Rail- 
way stations. It was proposed to take passengers from London Bridge to 
Euston in 16 minutes, 

In cross-examination he denied that people travelling on the London 
Brighton and South Coast Railway generally had luggage. There were 
40,000 persons arrived the other day without any. 

Mr. BALFOUR BROWNE : Yes, and you made them draw the match 
and come back again the next Saturday, 

In answer to the CHAIRMAN, Mr. BALFOUR BROWNE said that the 
Metropolitan Railway allowed luggage the same as an ordinary railway. 

Lord DONOUGHMORE, a member of the Committee, said that it was 
his experience that a porter could never be found to carry luggage. 

Mr. BALFOUR BROWNE said the noble lord had been unfortunate. 
There were transfer porters to the Great Western at Paddington and also 
at Victoria. By section 62 of the bill the proposed line would not carry 
luggage beyond 281b. in weight, and that the passenger had to carry him- 
self, and it must not be of a nature to inconvenience other passengers, or 
occupy any part of a seat. 

Mr. FREEMAN said that was so. People who had such luggage would 

bave opportunities of travelling by the Metropolitan Railway. 
Sir Benjamin Baker, who is one of the consulting engineers of the City 
and South London Railway, Mr. Blair, engineer and surveyor to the 
Borough of St. Pancras, Mr. A. C. Morton, on bebalf of the Corporation of 
the City of London, and Mr. Grinling, traffic manager of the Great 
Northern Railway, also gave evidence in support of the bill. 

'The consideration of the bill was continued on Monday and Tuesday. 

Mr. J. MATHIESON, general manager of the Midland Railway, said 
that he approved of the scheme of the Islington and Euston Bill as giving 
additional facilities to passengers travelling by his company to and from 
St. Pancras. In cross-examination he stated that his company could only 
runabout 55 to 60 trains per day into Moorgate-street station. They were 
looking upon this line as an additional assistance to dispose of their London 
passengers on their arrival in London, and did not think it would materially 

‘affect the Metropolitan Railway. 

This concluded the case for the promoters, and the petition of the Metro- 
politan Railway Co. was proceeded with. 

Mr. ELLIS, general manager of the Metropolitan Company, gave evidence 
in opposition to the bill. He said that as a result of observations the 
company had found that very few passengers coming out of Euston 
Station turned Citywards, and he expressed the opinion that there was 
very little need for a railway between the Angel and Euston. On the 
other hand, to sanction such a railway would result in passengers who 
otherwise would travel from Gower-street to Moorgate-street travelling by 
the new line from Euston to Moorgate-street. He thought it would bea 
great injustice to authorise anything of that kind, particularly at a 
moment when the Metropolitan were expending large sums in the electri- 
fication of their system. 

Sir J. WOLFE BARRY, consulting engineer to the Metropolitan Rail- 
way, gave similar evidence. 

Mr, LITTLER having summed up the case for the Metropolitan Railway, 

The CHAIRMAN announced that the Committee found the preamble 
of the bill not proved, and the bill is therefore thrown out. 


| THE City AND Crystal PALACE RAILWAY. 

This bill was considered by the Committee on Tuesday and Wednesday. 

Mr. BALFOUR BRO opened the case on behalf of the pro- 
moters. He said the proposal was to construct a tube railway from 


Cannon-street to Penge, where it would get into connection with a great 
system of tramways which would be in the hands of the British Electric 
Traction Co. The chief opponents to the bill were the London, Brighton 
and South Coast Railway Co. and the London, Chatham and South- 
Eastern Railway Co., who opposed on the ground of competition. This 
tube railway would give people an opportunity of getting from London 
to the Crystal Palace more expeditiously than they had been able 
hitherto. The proposed line would be 7 miles long, and there would 
be stations at Borough High-street, New  Kent.road, Trafalgar-road, 
Peckham High-street, Rye Common, Dulwich Park, Lordship-lane, 
Sydenham and Penge (the terminus). The capital, although mentioned in 
the bill at five millions would not exceed £4,600,000. The public 
authority most interested was that of the Borough of Camberwell, and 
they were in favour of the scheme. 

Mr. DALRYMPLE HAY was the firat witness, and he gave evidence as 
to the general design and construction of the line. He said the railway 
would be almost wholly under streets, and they would only run under 
private property in a few places where on curves, &c. 

Cross-examined by Mr. FREEMAN (for the London, Brighton and 
South Coast Railway): The scheme might involve risk to warehouses at 
the Bricklayers’ Arms station, but there was always risk with an under- 
ground railway. Не was aware that it was understood thut a railway com- 
pany should keep so many feet of London clay between the top of their 
arch and the soil above, but he did not think that was at all necessary. 

The CHAIRMAN, at the commencement of Wednesday's proceedin 
made a similar announcement as Lord Windsor in his Committee (see 
above) as to their inclination to consider the advisability of inserting a 
general clause fixing a two years’ limit during which compensation for 
damage done by the construction of the railway might be claimed. 

Mr. GALBRAITH said he was the engineer to the scheme, and he 
explained the manner in which he became acquainted with it. It was out of 
friendship to Mr. Hay. It was without his knowledge that his name was 
on the prospectus. 
| р SHAW (for the promoters): But the prospectue has never been 
issued, 

The CHAIRMAN : One who allows bis name to appear on a prospectus 
makes himeelf liable for everything in that prospectus. It is strange that 
your friend, Mr. Hay, should not have told you that your name was put 
on the prospectus. You are put on as being the consulting engineer, and 
yet you know nothing about it. 

Mr. CLODE: Do you know what is to be the capital of this under- 
taking 1—I do not. 

It ія £4,600,000. Have you satisfied yourself as to the financial position 
of those who are going to handle the money !—I have not. 

Do you know a single one of the promoters — do not. 

Surely it is important to you whether you give your name to a sound 
undertaking or an unsound undertaking ‘—It is not my business to ascer- 
tain how the money is to be raised. 

Then you wash your hands of all responsibility as to the financial side of 
the scheme ?—I have no responsibility in that way at all. 

In answer to the CHAIRMAN, Witness said he thought the promoters 
should have communicated with him as to the statements in the prospectus 
before it was issued, publicly or privately. 

The CHAIRMAN : I think it will be better for the promoters to put in 
their financial people. It is of little use for us to go into the construction 
of the scheme until we have had the financial evidence. 

Mr. GLUCKSTEIN, a director of Lyons & Co. (Ltd.), refreshment con- 
tractors, and a director of Salmon & Gluckstein (Ltd.), tobacco merchanta, 
said Lyons & Co. had gone to considerable expenditure in connection with 
the Crystal Palace, and they were prepared to take a financial interest in 
the scheme, which they were satisfied was financially sound. 

The CHAIRMAN : You do not know whether this is over-capitalised or 
not ? — No, I do not. 

Tbe CHAIRMAN ; You know nothing about the prospectus ї—М№о ; up 
to the present time he had not put any money into the scheme. He 
had only just heard what the capital was to be. 

Mr. EMILE GARCKE said he had advised his directors to take a large 
participation in the financial part of the scheme, He did not know any- 
thing about the promoters, and he had bad nothiug to do with the inception 
of the scheme. He had not considered how many millions of passengers 
would be required to make the railway pay ; his expert officers had done 
so, and they had advised him that the ssheme was sound in that respect. 

By the CHAIRMAN ; He would recommend his board to practically 
take the promotion of the undertaking. 

Mr. GEORGE RILEY spoke as to the proposed route, which he said 
would provide considerable traffic. He had no doubt that the capital could 
be raised. He had subscribed to the scheme to a large extent himself, and 
he was prepared to go further aud subscribe more. As to the prospectus, 
it was never issued ; it was a proof. It was abandoned, and not acted upon 
at all; and no copies were issued. 

Mr. LITTLER, (for the Corporation of London): You found the 
Parliamentary deposit ?—Through my own bank or Parr's Bank, or the 
London Joint Stock Bank. 

And have they the con) rol of the bill? Have they not got a clause that if 
they do not approve of the bill as passed by the Committee they can with- 
draw their money ?—I do not think ao. 

What security did you give ?—I do not think I gave any. 

.How many million passengers will you have to carry to make the line 
pay ?—I am afraid that is too much for me. 

Mr. BARTLETT (Messrs. Perry & Co.) said his firm were joint con- 
tractors for the line with Messrs. Mowlem and Birt. He was satisfied that 
the scheme was a good one. His firm had subscribed to its promotion to 
the extent of £1,000, If the bill passed, and the work was carried out, 
his firm would be prepared to inyest £90,000 if they got the contract or a 
portion of it, ; 
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Sir CHARLES RIVERS WILSON, Chairman ot the British Electric 
Traction Co., said he bad considered the scheme, and he thought it was 
likely to be a financial succees. Certainly, his company would not go into 
an undertaking of this sort unless they thought it would conduce to the 
advantage of their system of tramways. 

Lord ROBERT CECIL : Will you say what your company are prepared 
to do in the financial part of the scheme ?—I am not prepared to answer that. 

Mr. S. P. SELLON said he had looked into the scheme. He came to the 
conclusion that the estimate proposed was reasonably within the mark, and 
he advised the last witness to take some interest in the matter, as the 
scheme would materially assist their tramway system. He should think 
‘they would want to carry 100,000,000 people a year to make the line pay. 

Mr. SCHENCK, chairman of the Crystal Palace Co., said he had given 
£1,000 for preliminary expenaes, and had no doubt that if the bill passed 
all the money required would be found, and that the line would be 
remunerative. He believed the number of people carried to the Crystal 
Palace by the two existing railwaysevery year was about two millions, but 
the line would not depend on visitors to the Crystal Palace. If this line 
was constructed the number of people going to the Palace will be doubled. 

The Committee adjourned till to-day (Friday). 


NORTH METROPOLITAN ELECTRIO LIGHTING AREAS. 


On Tueeday a Select Committee of the House of Commons, presided 
over by Mr. Fison, had before them the Electric Lighting Provisional 
Orders (No. 1) Bill and the North Metropolitan Electric Supply Bill as 
competing measures. The former proposes to confirm electric lighting 
orders made by the Board of Trade with respect to Edmonton, Tottenham 
and Wood Green in favour of the local authorities, and in regard to Enfield 
in favour of the North Metropolitan Electric Power Supply Co., which 
company by its bill seeks power to supply in retail within the districts of 
Tottenham, Wood Green, Southgate and Edmonton. 

Mr. BAGGALLAY, K.C., in opening for the Edmonton order, said that 
the North Metropolitan Company's bill before the Committee was a bill 
in competition with the order for which he appeared. When in 1900 
power was being sought by the North Metropolitan Company to supply in 
bulk, a letter was written to the local authorities pointing out that the bill 
would confer no powers on the company to supply retail to the general 
public, but only to authorised distributors desiring a wholesale supply. The 
company were, however, to-day asking for what they said then they would 
not propose. The proposals of the North Metropolitan Company's bill 
were absolutely unprecedented—to give to a bulk company the power to 
become a distributing company. The matter had been fought only this 
session in the case of the Northumberland and Tyneside Power bills, The 
. Tyneside Company were seeking to supply in retail, and the Northumber- 
land Company were seeking to supply the same district in bulk. The latter 
company said they ought to have a priority, but the Tyneside Company 


argued that if that were granted the advantage of competition would be 


done away with, as the bulk supply and distributing supply would be 
in the same hands. The Committee passed the Tyneside Bill and refused 
the Northumberland. If the Provisional Order Bill were passed, the local 
authorities would have an opportunity of generating for themselves if they 
so desired, or they might take their supply from the company, if able to 
supply at a cheaper rate. What he asked was that the Committee should 
confirm the Edmonton order and refu:e the bill of the North Metropolitan 
Company in regard to that place, as a dual system could do no good. 


Evidence of local witnesses in support of the order was taken, and Mr. 


Robert Hammond gave evidence for the local authority. The case for the 
Edmonton Order having been closed, the Tottenham order was next con- 

On Wednesday Mr. E. NEILD addressed the Committee in favour of the 
Wood Green order. He said the present population of the district was 
52,000, and there were schemes afoot which would probably lead to an 
increase in the next 10 years to 60,000 or 65,000. The district was a com- 
pact one, and could be worked from one centre for supply of electricity. 
Notwithstanding the company got their powers in 1900, the company had 
not attempted even to negotiate a site for a generating station, and there 
was no chance of getting a supply in the near future. 

Evidence in support having been taken, the case for the local orders was 

closed, and 

Mr. BALFOUR BROWNE, K.C., opened the case for the North Metro- 

politan Electric Power Supply Co.'s bill. He said it was true that two 
years ago the company bad said they desired to supply only authorised 
distributors, and if things bad remained as they were, then they would not 
now have come to Parliament for fresh powers. His argument wes that 
in a district like the one in question—the company’s district covered 325 
sq. miles —the fat should go with the lean, and that the poorer districts 
who could not supply themselves would be able to be supplied. They must 
bave a large district, and they relied upon the local authorities coming to 
them, but they had not succeeded, as each of these local authorities had a 
small municipal desire to supply themselves. 
_ Evidence of local witnesses was taken against the provisional orders and 
1n support of the bill of the North Metropolitan Company. Mr. Howard, 
vice-president of the London Chamber of Commerce, also gave evidence 
in favour of the ponente of the scheme. 

Mr. FERRANTI said the company proposed to have a large generating 
station at Enfield. It was proposed to instal plant for 8,000kw., or rather 
over 10,000 R. P., to give asa maximum load 6,000kw., and that power house 
would be capable of extension to meet the needs of the district. He had 
considered the estimates, and thought them fair and reasonable. It was 
desired that the total authorized capital of the company should be £750,000 ; 
that was an addition of £250,000 over the capital authorised in 1900. The 
borrowing powers would now amount to £250,000, which was an addition 
of £84,090 to amount of 1900. That meant that the total capital would 
be El, 000, 00). The estimates for the bulk supply in 1900 were £390,000. 


An additional capital was now sought to be authorised of £180,000. There 
was £120,000 for an additional generating station, and a further £60,000 
for working capital. He might put down the generating station at close 
on £196,000, and transmission, &c., £160,000. 

Yesterday the examination of Mr. Ferranti was continued. He eaid the 
company would be able to supply electricity at a lower rate from a large 
generating station than these local authorities could possibly do from 
several small onee. The capital was better used in a large station. There 
were economies in the cost of staff and in the handling of coal, and in the 
expenditure of coal per unit of electricity. 

At the conclusion of witnesses examination-in-chief, the Committee 
deliberated, and on the re-admission of the public, 

The CHAIRMAN said the Committee were not prepared to refuse the 
confirmation of the provisional orders, first as to distribution, and secondly, 
as to generation. There must be modifications made. 

In the course of a long conversation between counsel and the 
Committee, 

The CHAIRMAN further said the decision of the Committee did not 
imply that the local authorities should, of necessity, erect their stations. It 
was, as witnesses had pointed out, а great mistake to have these small 
stations multiplied. The Committee had in mind tl at the stations erected 
might be so small as to be unable to supply any large manufactories that 
might come into their district, and the Committee did not want to prevent 
such large works from, under such circumstances, getting a supply from 
the company. They had decided that the company might not distribute 
without the consent of the local authorities. If the local authorities 
wanted to buy in bulk they could do во; if they wanted the company to 
distribute, the company should be able to do so. Some provision might be 
made that the company, with the consent of the Board of Trade, might 
give a supply to large consumers where the local authority could not do so. 

Further consideration was postponed for clauses to be prepared and 
submitted to the Committee. 

The Willesden portion of the North Metropolitan Electric Power Supply 
Co.'s Bill was then proceeded with, and 

Mr. LITTLER, K.C., said that the company wished to have the same 
power of supply in Willesden as they had by their Act of 1900 in the 
Hendon Union. Owing to an error of description in the act the present 
application was rendered necessary. The company thought that Willesden 
was included in the Hendon Union, but just at that time Willesden was 
constituted a separate union in consequence of its growth, and the com- 
pany, therefore, now asked for the powers they thought they were then 


taking. 

The CHAIRMAN : It is practically an extension of the company's 
limit. 

Mr. LITTLER: It is to correct an error. 

Mr. SIDNEY MORSE, solicitor to the company, gave evidence in sup- 
port. They were, he said, merely asking for what had beeu given by 
Parliament in the case of Middlesbrough and other towns. The principle 
Parliament proceeded upon was to enable the big consumers to have a 
supply even if they took a prospective customer from an existing concern. 

The company's case was closed for this part of their bill, and local 
evidence against the inclueion of Willesden was taken. 

Mr. PINKHAM, ex-chairman of Willesden Urban District Council, said, 
personally, he should be satisfied if the company were restricted to 
supplying the power for the authorised North-West London tube railway. 

Mr. E. T. RUTHVEN-MURRAY, electrical engineer to the Willesden 
Urban District Council, said at the present time they were erecting a 
power house and a sub-station, the power house building beicg designed 
to accommodate 4,200kw , and the sub-station about 5,000kw. They had 
entered into contracts for buildinge, plant and mains altogether amounting 
to £120,000. The Local Government Board had sanctioned an expenditure 
of £143,600, which included generators baving а total capacity of 2,000 H. P. 
They could supply the tube railway, if a bargain could be made with the 
company, since their generators were arranged originally, and might yet 
be used, to supply tramways. 2 

After hearing counsel, the Committee decided to give the "North 
Metropolitan Electric Supply Co. power to take over, by agreement, the 
authorised site in Willesden from the North-West London К жау Co. for 
the purpose of supplying that railway and districts outside Willesden, but 
not to supply in Willesden itself in competition with the Willesden District 
Council. 

The Committee then adjourned. 


THE LONDON COUNTY COUNCIL TRAMWAYS AND. 
IMPROVEMENT BILL. 


This bill came before the Court of Referees of the House of Commons 
on Friday last week, presided over by the Chairman of Ways aud Means, 
Mr. J. W. Lowther, on objection taken by the promoters to the locus standi 
of various petitioners. 

Mr. BLENNERHASSETT, K.C., for the Westminster Corporation, 
claimed a locus standi on the ground that a large section of the proposed 
Thames Embankment tramway of the London County Council (which was 
part of the scheme of the bill) would be within the Borough of Westminster. 

The lorus was disallowed, on the ground that it was not raised in the 

tition. 

Pe Mr. BLENNERHASSETT said he also claimed a locus standi under 
Standing Order 134, which said, ' It shall be competent to the referees 
on private bills to admit the petitioners, being the municipal or cther 
authority having the local managemevt of the metropolis or of any town, 
ог the inhabitants of any town or district alleged to be injuriously affected 
by a bill, to be heard against such bill, if they shall think fit.” His clients 
were the road authority of the district abutting upon the Emb:nkment 

and as the traffic in their streets would Le injurioualy affected by the tram 
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way they had a right to be heard before the Committee to whom the bill 
. would be sent for consideration. 

The CHAIRMAN : The locus will be allowed under Standing Order 134. 

Mr. MOON, K. C., then addressed the Court on behalf of frontagers along 
(he Embankment, and, after some diecuseion, 

The Committee ultimately decided to disallow the locus standi of the 
following petitioners:— 

1. Owners, lessees and occupiers (except such of the petitioners as are 
entitled to be heard under Standing Order 135 on the grounds specified 
therein, and such of the petitioners as are owners, lessees or occupiers of 
property which may be compulsorily taken under the powers sought by 
the bill). 

2. Owners, leasees, and oocupiers, being frontagers (except such of the 
petitioners as are entitled to be heard under Standing Order 135 on the 
grounds specified therein). 

3. Owners, lessees, and occupiers, and frontagers (except such of the 
petitioners as are owners. leesees, or occupiers of property which may be 
compulsorily taken under the powers sought by the bill). 

4. Gordon Hotels Company. 


The bill came on for consideration on Monday, May 5, before a Select 
Committee consisting of Mr. H. Hobhouse (Chairman), Mr. G. White, Mr. 
Morrell and Mr. Horniman. 

Mr. POLLOCK, in opening the case for the London County Council, 
eaid there were 115 miles of tramway in the County of London, 
of which 74 or 75 miles belonged to the London County Council, 
about 16 were under notice of purchase, and the remainder would 
become their property by 1910. The present bill originally included 
a much larger number of tramways than were now proposed, but 
inany of them had been omitted for the reason that the assent of the 
local authorities over two-thirds of the routes bad not been secured. 
One of the tramways now proposed would run from Queen-street, Hammer- 
smith, to Putney, and in connection with it there would be street 
widenings in Fulham- road, part of the coat of which would be defrayed by 
the local authority. The chief opponents to this were the Hammersmith 
and Wandsworth local authorities. The line would join the system of the 
London United Tramway Co.,and there could be little doubt as to its 
usefulness. Another of the tramways, and one which had evoked consider- 
able opposition, would start at Westminster Bridge and run along Victoria 
Embankment, terminating at Blackfriars Bridge. The roadway of the 
Embankment belonged to the London County Council, who were the 
road authorities, but other authorities interested in the termini and 
approaches were the Corporation of the City, at Blackfriars, and the 
Westminster Borough Council, at Westminster. As to the suitability of the 
roadway of the Embankment to carry a tramway there could be no doubt. 
It was 94ft. wide at the Westminster end and 80ft. wide at the 
Blackfriars end, and at the narrowest point it would be 64ft. 
wide. The tramway would occupy no more than 13ft. of the road. 
There would not be the customary nuisance consequent on the use of 
horses, for the reason that the tramway would be electric—on the 
conduit system. Another of the tramways would run from Plumstead- 
road to Eltham, and the remaining lines would start at Camberwell Green 
and join the Crystal Palace tramway at Lordship-lane. The learned 
counsel then dealt in detail with the petitions against the bill, submitting, 
in reply to the City Corporation especially, that the tramways along the 
Embankment would be greatly to the advantage of the public, would 
practically give a much wanted communication between the north and 
south of London, and would have convenient gradients. 

On Tuesday, Mr. FITZMAURICE, engineer to the London County 
Council, was examined in support of the bill. In regard to the Victoria 
Embankment tramway, witness said that at the narrowest point there 
would be on each side of the lines 24ft. of roadway, sufficient to accommo- 
date tbree lines of vehicles, In fact, the tramway would serve to regulate 
the traffic. If any damage were done, as feared, to the roof of the District 
Railway, the County Ceuncil would pay for reconstruction if necessary, 
and if the damage were proved to be due to the tramway only. As to the 
length of time the County Council were taking for purposes of the electri- 
fication of their system— namely, seven yeara, witness said that in a huge 
town like London the change of traction could not be made in a hurry. It 
might be possible to effect the convereion in six years, but it was necessary 
to have the margin provided in the bill. So far as the objections of the 
Wandsworth local authority were concerned, the County Council would be 
willing to assent to street widenings, which probably would satisfy them. 

Mr. POLLOCK eaid the Borough of Hammersmith would no longer 
oppose the bill, as a clause would be inserted to meet their desires. 

Cross-examined by Mr. BLENNERHASSETT, Witness said it was 
true the Thames Embankment North Act said that locomotives propelled 
by steam should not pass along that thoroughfare, but he would certainly 
draw a distinction between a locomotive propelled by steam and a tramcar 
propelled by electricity. He did not think the recommendation of the 
Committee on Underground Railways, which sat last year, that the best 
method of conducting passenger traffic through London was by means of 
underground tramways applied to the Embankment. He believed an 
enormous number of people would use the tramway. 

On Wednesday, Mr. J. ALLEN BAKER, vice-chairman of the High- 
ways committee of the London County Council, said he had recommended 
the conduit system ав the most suitable for use in the metropolis. That 
recommendation had been approved by Dr. Kennedy. The Council had 
purchased 74 miles of tramway in London out of the total of 115, and 
were about to purchase another 16 miles. The Embankment tramway had 
been several times rejected by Parliament, but the Council regarded it as 
an important one, because it, would relieve traffic between Westminster and 
Blackfriars, and provide a link between the northern and southern lines. 
It would in no way spoil the thoroughfare. Nearly all the leading cities 
of the Continent and America had tramweys running along the public 


boulevards. He could not see how a comfortable electric tramway could 
depreciate the value of property on the Embankment; if it did, it would be 
contrary to experience all over the world. The Council’s generating 
station at Charing Cross would be used for the tramway in conjunction 
with electric lighting. That station was worked by gas engine, so that 
there was no smoke. The tramway would be worked on the conduit 
tystem, and there would be no noize, or poles, or wires, to offend the 
esthetic mind. 

Cross-examined, Witness said the owners of carriages would use the wood 
pavement, and would not object to the metal of the tramway. The cars 
would be 30ft. long, and 8ft. or 9ft. high. ; 

Mr. JOHN BURNS, M.P. and L.C.C., next gave evidence. He said he 
took great interest in the tramway question as affecting the working 
classes, who required to be carried to and from their work. The Embank- 
ment tramway would pay, especially if it were linked up through the 
subway cars with the tramways running to Holloway and Hampstead. If 
the Committee were to lay it upon the Council to take the tramway over 
Westminster Bridge he should regard it as a distinct improvement. 

Mr. ALFRED BAKER, manager of the London County Council tram- 
ways, also gave evidence in favour of the bill. 

On Thursday Mr. М. FITZMAURICE, C.E., engineer to the London 
County Council, was re-called by the Chairman and said there would be 
ten cars running on the Embankment tramway. 

The CHAIRMAN : Have you further considered the construction of a 
junction at the entrance to the propoted subway ? 

WITNESS : I have not looked carefully into it, and though we have not 
shown the junction on the deposited plans we find we can put one on of 
40ft. radius. 

Mr. DEW, alderman of the London County Council, endorsed the evidence 
of Mr. John Burns, M.P. There were a large number of people who wished 
to go to the central West End — working people and others—who would be 
only too glad to use the tramway if it were constructed. If the tramway 
terminated at Waterloo Bridge, that would not meet the needs of the large 
mass of people who arrive at St. Paul's and Ludgate Hill, and also the great 
number of people who come on the Great Northern and Midland and get 
off at Farringdon-street station. The tram along the Embankment would 
be a great help to them. It would bea great advantage to havea tramway 
along the Embankment also to link up communication with the shallow 
subway of the London County Council, which would enable people to get 
right away up to the central district and the north. - 

Mr. BLENNERHASSET : Do not you think the network of tube 
railways which it is proposed to construct all over London will meet the 
wants you put before the Committee ?—No ; people will not use the 
railways for short distances. 

Would it not be reasonable to wait, before constructing the tramway 
along the Embankment, to see the effect of the tube railways ! — No. 

Mr. READER HARRIS: Do you think this proposal quite fair 
towards the District Railway ?— Quite fair. 

Would you think it quite fair, Mr. Dew, if, after constructing your 
shallow subway at a cost of £900,000 a mile, and paying £150,000 a mile in 
addition for wayleavee, someone put a tramway on the top of you /— Well, 
perhaps I should not, if I were a party to it myself. From the public 
point of view I thiok it quite fair. 

Mr. TIMOTHY DAVIES, Mayor of Fulbam, gave evidence with regard 
to the proposed line from Hammersmith Broadway to the Lower Richmond- 
road on the south side of Putney Bridge, which he thought would be bene- 
ficial to a large number of the inbabitants of Fulham. Fulham was one of 
the most rapidly-growing areas in London, it having increased by over 
200 per cent. in the last 20 years; but they had no more travelling 
facilities, except omnibuses, than they had in Fulbam 20 years ago. There 
was no tramway whatever in Fulham. 

Mr. ANDREW YOUNG, valuer to the London County Council, eaid his 
estimates of the cost of acquiring property and lands in connection with 
the bill was as follows: Tramway from Hammersmith to Putney, £120,026 ; 
the Denmark Hill and Lordship-lane line, £78,900; the MR. 
Hampstead-road, £240,000 ; widening of Queen's-road, Peckham, £31, { 
sites at New Cross, Clapham and Greenwich, £67,500—making a total of 
£537,426. It is expected that 265,000 would be realised by the sale of 
surplus lands, reducing the net estimated cost to £474,426. In regard to 
most of the properties required for wideninge, it was proposed to acquire 
the forecourts only, which could be done without material detriment to 
the portion not taken. Only 483 persons would be dishoused. In witness’ 
opinion there were really only a few frontagers to the Embankment—De 
Keyser's Hotel, the City of London School, Hamilton House and the St. 
Stephen's Club—and none would be detrimentally affected by the con- 
struction of the tramway along the Embankment. 

The Committee then adjourned. 


PRESS TELEGRAMS IN INDIA. 

In the House of Commons on Wednesday, Lord GEORGE HAMILTON 
replying to a request by Mr. Weir, said he was not prepared to ask for а 
reduction of the Indian Press telegram charges. Considering the very 
great difference in the distances over which such telegrams were trans- 
mitted in India and the distances in Great Britain, no comparison could be 
drawn. 


OTHER ELECTRICAL BILLS. 


In the House of Commons, on Friday last, the Lords amendments to the 
Derbyshire and Nottinghamshire Electric Power Bill were considered and 
agreed to. On the same day the Cavehill and Whitewell Tramways and 
Salford Corporation Bills were read a third time. 

On Monday the Brighton and Rottingdean Seashore Electric Tramroad 
Bill was read the third time in the House of Lords and passed. In the 
House of Commons the Belfast Corporation Bill was read the third time, 
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and the following bills were considered and ordered for third reading: 
Norwich Corporation (Electricity, &c.), Scarborough Tramways, Halifax 
Corporation and the Metropolitan District Railway. The following were 
read a second time: Metropolitan Railway and Rhondda Urban District 
Council Tramways. 

On Tuesday, in the House of Lords, the Bradford Corporation Bill was 
read a third time, and in the House of Commons the Preston Corporation 
Bill was orderei for third reading. 

On Tue:day last the Court of Referees rejected the applications of the 
Middlesex County Council and the Wimbledon and Putney Commons 
Conservators for a locus standi to appear by counsel against the London 
United Tramways Bill A limited locus, however, was allowed to the 
Public Elementary Schools in Wimbledon. 

Yesterday, in the House of Commons, the Whitechapel and Bow Railway 
Bill was read a third time. 

Last evening, in the House of Commons, the Metropolitan District 
Railway Bill was read a third time. 


LEGAL INTELLIGENCE. 


[s E 
Attorney-General and Bray v. Hastings Corporation. 


In the Chancery Division on Saturday, before Mr. Justice Buckley, 
plaintiffs sought a declaration that an agreement between the Hastings 
Tramways Co., the defendant Corporation, and Mr. W. M. Murphy, dated 
June, 1901, was illegal and ultra tires. An injunction was also sought to 
restrain defendants from carrying the agreement into effect, and so ren- 
dering plaintiff liable to be injured through the alleged illegal expenditure 
of moneys paid to defendants in respect of rates. Plaintiff is a large rate- 
payer in Hastinge, and is also an alderman of the borough. At a meeting 
of Council in October, 1899, the Tramways committee reported in favour of 
supporting Mr. Murpby’s proposed bill for the construction of electric 
tramways in the borough provided the Corporation entered into an 
azreement to consent to an application by the promoters to obtain 
powera for the construction of a tramway between the eastern 
terminus of the proposed Bexhill and St. Leonard’s light railway and 
the Albert Memorial whenever the Corporation deemed it expedient to 
give such consent on terms, The promoters were to pay a wayleave rent 
of £525 per mile per annum for the first five years, and £400 per mile 
after wards, and the particular system of traction was to be such as the 
Corporation should determine. The recommendation was adopted by the 


Council. The bil was opposed by plaintiff and other ratepayers, but. 


finally became law under the title of the Hastings Tramway Act, 1900. 
The act, however, contained no reference to the terms upon which the 
Council's consent was given, although an agreement embodying the con- 
ditions was scheduled with the bill as deposited, and struck out, together 
with ell clauses relating thereto. The altered conditions were never 
brought before the Corporation nor adopted by them, and no opportunity 
of discussing them was given. Iu thia state. of things, an agreement 
between tbe Corporation, the Hastings, Bexhil and District Light 
Railway Electric Co. and Mr. Murphy was executed in April, 1900, 
in terms similar to the agreement scheduled with the bill but re- 
jected by Parliament. Tte agreement was never brought before the 
Corporation nor adopted by them. Plaintiff alleged that it was at 
& meeting of the Corporation in April, 1901, at which he was present, that 
they were told for the first time that soon after the rejection of the 
schedulcd agreement in Parliament à similar agreement had been entered 
into by the Corporation, and the Tramways committee proposed that their 
report thereon should be adopted. The Corporation were at once notified 
that the agreement was illegal and the proceedings of the Corporation 
illegal, but a motion to that effect was lost by a emall majority, and the 
the Corporation then adopted the committee’s report by 18 votes to 14. 
The ment contained clauses as to widening of streets and the working 
of the Old Town tramways. The terms contained in it were not authorised 
by the act, and should not be binding upon the ratepayers. 

Mr. ASTBURY, K.C.,for plaintiff, submitted that the April resolution was 
invalid because the members of the Council were asked to direct an agree- 
ment to be executed which they had never seen or considered. If 50 years 
hence the Corporation wanted a tramway down the promenade, and some- 
body other than Mr. Murphy was willing to give them £1,000 per mile, 
they could not promote a bill to enable that person to do it. As road 
authorities they would be bound to call upon Mr. Murphy tc oonstruct the 
line on agreed terms. Their assent as road authorities involved a large 
number of circumstances which they ought to take into consideration and 
exercise their discretion upon. All this the Corporation tied up. The 
Corporation of to-day could not bind the Corporation of 50 years henc». 
= Mr. H. TERRELL, K.C., for defendants, said bis clients had commu- 
nicated with the sol'citors who acted for both Mr. Murphy and the tram- 
way company, and they said that they bad no instructions from e'ther of 
the parties in the matter. He was told that neither Mr. Murphy nor the 
company were prepared to assist the Corporation or the plaintiff. In those 
circumstances it was impossible to decide the case in the absence of these 


perties. 

Mr. ASTBURY asked his lordehip to amend the writ and statement of 
claim by joining the parties named, and allow the case to stand over, with 
liberty to apply as soon as it was ready for hearing. 

His lordship granted the application. 


Heap v. Blackpool Electric Tramways (South) (Ltd.) 
and others. 


In the Chancery Division on Friday, before Mr. Justice Buckley, Mr. 
Astbury, K.C., moved, on behalf of the Electric Tramways Construction 
and Maintenance Co., for an order to strike out the statement of claim 


in this action, in which the Electric Tramways Construction Co. is second 
defendant, or that the action might be stayed. 

Mr. ASTBURT, K.C., said the Blackpool Company was the successor of a 
former horse tramway company, the new company having been formed 
for electrifying the system. The plaintiffs were trustees for debenture- 
holders of the new company, who employed the Electric Tramways Con- 
struction Co. to convert the tramways. By agreement the contractors were 
entitled to purchase about three-fourths of the ordinary and preference 
shares. The {new company was to issue £150,000 debentures, £100,000 
preference and £150,000 ordinary shares for the purpose of buying up the 
old company. "The contractors were to have the debentures as fully paid 
up, issue them to the public, and so obtain a sufficient amount for con- 
structing and electrically equipping the line, the moneys received for the 
stares to be paid into the account of plaintiffs. The statement of claim 
alleged that debentures had to a large extent been placed with the public, 
but the Tramways Construction Company refused to pay over the proceeds, 
and this action was brought for specific performance. 


`. Mr. BUCKMASTER, K. C., did not object to the action being heard with 


the action of the Tramway Company against the Tramways Construction 
Company if proper application was made. 

His Lordship declined to make the order, and dismissed the motion with 
costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


The Board ot Management of the East London Hospital for 
Children and Dispensary for Women, Shadwell, require an officer 
for the electrical department. Applications to secretary by May 17. 

The trustees of the Victoria Jubilee Technical Institute (Bombay) 
invite applications for the professorship of physics and electrical 
engineering. Applications should be sent to Prof. Ayrton, City and 
Guilds Central Technical College, Exhibition-road, London, S.W. 
An advertisement contains additional particulars. 


York Corporation require a junior assistant engineer and a mna- 
ging clerk for the electricity 5 Applications to Mr. C. A. 

idgley, electricity works, Vork, by May 12. 

Marconi’s Wireless Telegraph Oo. (Ltd.) require junior elec- 
tricians to train at their private school for staff appointments. 
1 to the secretary, 18, Finch-lane, London, Е.С. See 

vertisement. 

The Marconi International Marine Communications Co. (Ltd. 
require a number of first-class operators for service on board ship an 
at shore stations. Applications to the secretary, 18, Finch-lane, E.C. 
See advertisement. | 

A science master is required for the Tunbridge Wells Technical 
Institute. Applications by June 3. 

St. Anne’s-on-the-Sea District Council require a resident electrical 
engineer. Applications by 20tH inst. 


The following appointments and re-arrangement of the staff of 
Glasgow electric tramways department have been made: — Mr. James 
Dalrymple, accountant and chief of office staff to be deputy manager 
at £550 per annum; Mr. L. McKinnon, of the purchasing depart- 
ment, and formerly chief traffic clerk, to be traffic superintendent at 
£350 ; D. I. Liddel to continue outside superintendent of traffic 
department at £300. Mr. Wm. Smeaton, assistant in purchasing 
department, to attend to that department under Mr. Dalrymple at 
£125. 

Mr. W. T. Stamp, of Wimbledon, has been appointed chief 
assistant electrical engineer at the Devonport electricity works. 
There were 92 applicants, but this number was reduced to three— 
viz, Messrs. Stamp, E. E. Allen (Llandudno) and A. J. Banfield 
(Hertford). ' 


Mr. Н. 8. May has been appointed assistant tramway engineer at 
Blackpool. 


Mr. S. G. Leech, engineer of the Weston-super-Mare Electric 
Light Co., has been appointed manager also of the tramways. 


Aston.—Application has been made by the District Council for 
sanction to a loan of £24,516 for the electrical equipment of tramways 
in the district. " 


Bath.— An inquiry was held here last week into the application 
of the Corporation to borrow £25,000 for electricity supply. The 
application was supported by Mr. J. A. Simon, who gave the history 
of the 1nunicipal electricity undertaking. 

The Суту ETROrRTIOAL ENGINBRER (Mr. Francis Teague) said he had had 
20 years’ experience in electric lighting. As soon as he cama to Bith he 
was instructed to report as to necessary extensions. Unfortunately, his 
appointment was confirmed too late in the year to admit of anything 
being done last year. Of £11,195. 17s. 4d. spent, £9,417. 193. 61. was 
incurred by additions to mains, transformers, &c. 

The INSPECTOR asked for details and a map indicating the transformers 
and sub-stations. He was not aware, and he did not know, why the Cor- 
poration should have thought the Local Government Board would not 
have sanctioned borrowing for plant that was to provide for future require- 
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ments. He was surprised when he heard one of the reasons given was that 
the Board had refused to sanction anything to work upon, and was 
responsible for the Corporation getting into debt. For future guidance he 
would suggest to the Corporation to get their electrical engineer to look 
ahead and give them year by year the probable requirements, cables, 
meters, &c, 

Mr. TEAGUE said that since 1898 the number of lamps actually con- 
nected had more than doubled. He anticipated that 8,000 or 9,000 new 
lamps would be connected this year. He estimated that they lost £700 in 
the Christmas quarter by people using gas instead of electric light, in con- 
sequence of breakdowns, but they did not affect the influx of new 
connections. 

The INsPZCTOR said the Board did not sanction loans for incandescent 
lamps of any sort. 

Mr. SIMON explained that it was more economical to change customers' 
lamps than to lay down new mains, They could borrow for the mains, 
and it was hard that they should be penalised for adopting a more 
economical method. 


Mr. TEAGUE said the new dynamos would carry them fafely through the 


coming winter and possibly the winter following. They might probably 
bave to make a further application within a year. With everything 
running they could supply 55,000 8 c.p. lamps, and the new plant would 
supply another 16,500. They had now about 37,000 lamps connected: 

The CoxsuLTING ENGINEER (Mr. E. Manville) endorsed Mr. Teague's 
remarks. He was entirely satisfied with regard to the figures in the 
estimate. The estimates were based on the present prices of machines. 
Electric tramways were to be constructed and the plant would be more 
suitable to supplying current than was the old. Their idea was to supply 
the whole of the centre of the city with continuous current, and to meet 
extensions in suburban areas with the alternating current. 

The Bath Chamber of Commerce, through their assistant secretary (Mr. 
W. Jeffery), approved the present proposal. Members of the Chamber 
represented a rateable value of £25,000. There was some opposition by 
ratepayers. 

The City Council bave adopted the recommendation of their 
Electric Light Works sub-committee, and have rejected both the 
offers received for the purchase of the electricity undertaking. 


Birkenhead.— During the year ended March the electricity depart- 
ment supplied 391,516 units of electric current to 352 consumers, 
increases of 102,492 units and 79 customers in 12 months, 


Birmingham.—An inquiry was held on Tuesday into the appli- 
cation of the Corporation to borrow £251,974 for extensions of the 
electricity works. The town clerk (Mr. E. O. Smith) said the money 
would be applied in making additions to existing works and for a 
new generating station. Some of the extensions had been com- 
menced. A site had been purchased and the ground cleared for the 
new station. By a clause in the Birmingham Corporation Act of 
1899, they were entitled to borrow, in addition to the £500,000 
named in the act, such further sums as they might from time to 
time require for their electric supply undertaking. The sum 
mentioned had been expended mainly in the purchase of the under- 
taking and in developing existing works. The area of supply of the 
old company was limited, but now it extended over the whole city. 
The cost of the site was £23,174 and the area about 4 acres. The 
amount proposed to be expended upon machinery, buildings, and 
additions to existing power stations was £41,909. 3s. 2d., and upon the 
erection of the new generating station £128,890.  'lhe estimated 
cost of laying new mains, erecting and equipping a sub-station, 
providing meters, &c., was £58,000. The present generating stations, 
it was anticipated, would be working at their full capacity in 1903 
and there was not sufficient land for extension. The city electrical 
engineer (Mr. J. C. Vaudrey) supplied technical details. 


Blackburn —Prof. Kennedy, who was recently appointed to 
decide the question of the type of engine for the extensions at the 
electricity works, has presented his report, and recommends the use 
of a moderate speed engine of 180 revs. per min. The tenders were 
for engines varying from 90 to between 300 and 400 revolutions, and 
the recommendations of the-Corporation’s own engineers was in 
favour of 180 revs, The three firms who had tendered for this class 
of engine and accompanying dynamo would not be disclosed, as it 
was possible their tenders might be revised owing to alterations in 
prices during the last six months. 


Blackpool.—The past year’s accounts of the electric tramways 
and lighting departments have been issued. Receipts from the 
tramways were £41,825. The expenditure was £28,259. 118. 7d., 
leaving a gross profit of £13,558. 5з. 7d. £6.648. lis 6d. was 
allowed for interest and sinking fund, leaving a net profit of 
£6,909. 11s. 1d. 

Although the trams had been running 17 years the Chairman of the 
Electric Lighting and Tramways committee (Ald. Brodie) said that they 
had not had a single accident electrically. In the electric lighting depart- 
ment the receipts amounted to £27,912, against £23,531 for 1901. There 
was an increase of £1,091 for private lighting, £3,000 for extra current 
for the Marton trams, and £209 for public lighting. The gross profit 
was £9,192, but after providing £9,135 for interest and sinking fund, there 
was a net profit of only £57. Considering all the circumstances, he thought 
they had done very well. 

Bury (Lancs.).—The Council have entered into an agreement 
with the Johnson-Lundell Electric Traction Co. for equipping an 
experimental length of tramway on their surface-contact system. 


Camberwell (London).—The Borough Council have definitely 
decided to drop their application for a provisional electric lighting 
order owing to what they consider the onerous conditions of purchase 
of the undertakings of the companies already supplying current in 
the district, which the Board of Trade insist upon, At the last 
meeting of the Council 

Ald. Seru Cowarp said he was sorry they had to abandon their scheme 
when they were on the eve of introducing it. It was perfectly impossible 
for them to pay the extravagaut prices asked for the purchase of the 
undertakings of the electric lighting companies operating within their area. 

Councillor TAYLOR moved, as an addendum to the resolution to abandon 
the application, that the Council express a strong protest against the action 
of the Board of Trade. The Council ought to show its strong condemna- 
tion of the conduct of the Board of Trade in treating Camberwell differently 
to other Councils. 

Councillor M. WALLACE supported the addendum. The Board of Trade 
was, he said, simply an official sitting behind a pen, and if that official 
thought he was going to teach the mayor, aldermen and councillors of the 
Borough of Camberwell how to do their business he was mistaken. 

Councillor PHILLIPS suggested that perbaps, by approaching the Board 
with some solidity of support, they might get the clauses to which the 
Council objected eliminated. 

The resolution, with the addendum, was carried. 


Cheltenham.—'I'he salary of the borough electrical engineer (Mr. 
Hamilton Kilgour) has been increased to £450 per annum, as from 
Dec. 31 last, with a further increase to £500 on June 30 next. 

The County Council recently inquired whether the Corporation 
would supply electric currentto work a light railway between Brock- 
worth and the boundary of Gloucester, and the Corporation have 
agreed to give a supply if they can legally do so, and subject to 
terms being arranged. 

In reply to a communication from the National Telephone Co., 
complaining of interference with the telephone service, due to leak- 
age and induction, it was resolved to inform the company that the 
electrical engineer (Mr. Kilgour) * had done a good deal of work 
on the arc lighting mains both аз regards testing and renewals of 
some slightly faulty parte, the insulation to earth had been con- 
siderably improved and was very good, and if further testing should 
indicate the possibility of further improvement the necessary steps 
would be taken at once to secure it.“ 

Oheshunt (Herts.).—A report on electric lighting is to be pre- 
I for са District Council by Mr. Н. Wall Wilkinson, M. I. E. E, 
A.M Inst. C. E. 


Darlington.— The consulting engineers үм Kennedy and 

Jenkin) have been instructed to prepare plans, &c., in connection 
with the Council’s proposed electric tramways and also to report as 
to extensions of the plant at the electricity station. 


Darwen.—Last year there was a profit of £126 on the electricity 
supply department, and on the tramways a loss of over £1,300 on the 
Darwen and Hoddlesden electric sections. 


Dudley.—The Chairman of the Electric Lighting committee 
(Ald. Dunn) made a statement at the Council meeting this week 
as to the working of the electricity undertaking during the past 
12 months, He eaid they had been greatly deceived as to the 
accuracy of the meters used throughout the borough, the result 
being that much electricity had been supplied for private lighting 
for which they had had no return, and the company supplying 
the meters would have to make good the loss. The estimated revenue 
for the 12 months ended March 31 had been £6,117. 13s. 3d., and 
£636. 7s. 4d. was put down in respect of the loss sustained with the 
meters, making, with one or two small items, a total of £6,816. 6a. 7d. 
The expenditure had been £6,648, leaving a net profit, after paying 
interest and sinking fund, of £168. 7& The units generated had 
been 688,678 for traction, 238,992 for private lighting, 37,335 for 
street lighting, 10,148 for lighting station, and 3,126 for testing. 
The average price received had only been 14d. per unit. He was 
convinced that thé town would ultimately derive great benefit from 
the electrical undertaking. 


Dumfries.—Prof. D. S. Capper has been appointed consulting 
electrical engineer to the Council. 


Ealing.—It is announced that there was a profit of £420 on the 
working of the electricity department last year. 


Edinburgh.—The Corporation have decided to supply] electric 
current for Coronation illuminations at 24d. per unit. 


Exhibition.—The Laundry Exhibition now being held at Agricul- 
tural Hall, London, which remains open till to-morrow (Saturday), has 
proved very successful and shows a great development in this branch 
of industry since the previous exhibition two years ago. The electric 
driving of laundry machinery, and the application of electricity to 
many smaller details of laundry work, is gradually becoming mani- 
fest, and in this, аз in many other industries, the advent of cheap 
bulk supply will assuredly bring electricity into general use in the 
increasing number of large and medium-sized laundries throughout 
the country. The efficiency of the electric iron has improved, and 
in this direction especially the electrically-heated apparatus will 
shortly come into increased demand, 
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Exhibition Lighting.—Some 300-350 Brockie-Pell arc lamps are 
employed for lighting the buildings and grounds of the Wol ver- 
bampton exhibition. | 


Prome.—The Council are proceeding with the scheme for elec- 
tricity works, and application has been made for sanction to a loan. 


Glasgow.—Last week Bailie Stevenson proposed that a special 
committee be formed to report upon the advisability of appointing a 
general manager to co-ordinate and supervise the whole of the work 
of the Corporation. The work of the Corporation, he said, was 
growing at such a rate that unless a change were made they would 
come to a deadlock. They had converted their tramways to electric 
traction, electric lighting had been introduced and the objectionable 
placing of electric fighting and tramway poles in close proximity to 
each other would never have happened Маа there been a general 
manager who had charge of the operations of the Corporation. No 
doubt the salary of the official would be saved many times over if a 
suitable man could be found and appointed. The motion was defeated. 


Hastings.—The accounts of the electricity department were dis- 


cuesed by the Council last week. Criticising the accounts, 

Councillor Востжоор said they had had an example of municipal trading 
in one of its most regrettable and unfortunate aspects. They bad invested 
£125,405, with few hindrances as regards tbe enlargement of the amount, 
for the Council had been generous in advancing money for extensions, yet 
they had to regret a loss last year of £1,949. 14s. 11d., against £1,741 the 
year before. They had a debit balance of £1,488. 3s. 5d., which, with the 
previous one of £1,949. 14s. 11d., made £3,437. 188. Ad., almost a 2d. rate, 
which produced £3,470. That experience should make them pause in any 
further developments of municipal trading, for it seemed impossible for 
the Corporation to show efficient and economical working in any under- 
taking they had in hand. The electric light company, although working 
on borrowed capital, paying interest at 5 or 6 per cent., were enabled to 
pay, he thought, 74 per cent. dividend during the last year of their exis- 
tence. Some of them felt that there must be something radically wrong 
in the administration of the undertaking. The Council ought to engage 
a business man as manager, and pay bim salary upon resulta. 

The Mayor denied that there had been a loss on the undertaking. 
On the contrary, there had been a large balance in hand in favour of the 
working, out of which a large amount had been paid for interest and 
sinking fund. There was а gross profit of £5,600 on the trading, and he 
thought they had done well considering all things. They were in a state 
of transition ; they had to prepare for the future claims in the way of 
lighting, and they had to be in advance of their work. He believed that 
in the electric light works they had good property, but it was not pro- 
perty that would develop ina day. If it had been a company, that £5,000 
would have been divided amongst the shareholders, as tbey would not be 


compelled to pay off their capital, and they would have said, What a 
splendid dividend ! ” 


Leeds. —Mr. J. B. Hamilton, the newly-appointed manager of the 
tram ways, has taken up his position. 


Leek.— Application has been made to the Local Government Board 
to carry out the electric lighting scheme prepared by the Council’s 
consulting engineers (Messrs. Burstall an onkhouse), at an esti- 
mated cost of £10,061. 


Light Bailways.—An important point in light railway law was 
raised on Monday, when the Poole and District Light Railway 
Order came up for confirmation by the Board of Trade. 

For the South-Western Railway Co., who opposed the order, Mr. PAGE, 
K.C., argued that, where an existing railway company would be seriously 
injured by a light railway or tramway, the scheme must go before Par- 
liament, and could not be sanctioned by the Light Railway Commissioners 
or by the Board of Trade. The railway companies bad allowed these 
light railways to be promoted without opposition, and were only now 
beginning to find out what formidable competitors they might become in 
the future. There seemed no reason why, by a series of extensions, these 
light railways should not go parallel to the existing big companies all over 
the country. But Parliament, when it originaly gave powers to the 
existing railway companies, did so on the distinct understanding that no 
rival schemes should be promoted without coming before Parliament for 
sanction. If it were otherwise, then the qualified monopoly granted by 
Parliament at great cost to the railway companies would be done away 
with, and railway sbareholders would suffer. The promoters of light 
railways were now extending their lines everywhere, and were becoming 
serious competitors to railways, and in tbis case the proposed extension 
would compete seriously with the South-Western, and the existing light 
railway had already seriously diminished their income. 

Mr. S. Morse, for the promotere, submitted that Parliament had 
delegated the sanction of light railways to the Light Railway Com- 
missioners and the Board of Trade, and they were to decide what was best 
for the public convenience. 

Sir HERBERT JEKYLL said the Board of Trade would consider the point 


raised. 
The Midland Railway Co. have withdrawn their opposition to the 
Ashby, Swadlincote and Burton light railway project. 


Little Woolton.—The Council have approved the scheme of 
electric lighting, and a loan of £6,000 is being applied for. 
London County Oouncil.—At Tuesday's meeting it was agreed 


to loan the Poplar and Spo Sick Asylum District Managers 
£2,200 for an installation of the electric light, | 


117 


Tramways.—It was agreed to allow the engineer's department four 
ditional aminan in connection with the эша; of the Council’s 
tramways on the north side of the Thames with a view to re-con - 
struction. 

The Highways committee reported having secured the Pimlico Gas 
Works, at a cost of £80,000, for a tramway power station. The tram- 
way manager and the electrical engineer approve the site as eminently 
suitable for the Purpose The price pa 1 is £10,000 more than the 
estimate approved by the Council. Further property will have to 
be purch The net cost of the whole of the property required 
for the station is estimated at £120,000. 

On the subject of the tenders received for the supply to the Council 
of high-tension and low-tension cables for the tramways (these tenders 
are set out on another page of this issue) 

Mr. ToRRANCE called attention to the fact that there was a difference of 
£2,400 between the lowest tender and that recommended for acceptance. 
He believed the St. Helens Cable Co. had done work for the Council 
satisfactorily. 

Mr. BAKER taid the samples sent by the the St. Helens Company were 
not so satisfactory for the particular purpose for which they were required 
as were those of the other firms recommended. The St. Helens Com- 
pany had certainly done certain work for the Council for electric lighting 
satisfactorily, but, on the advice of Dr. Kennedy, they recommended the 
other tenders, and in addition, the tender form of the St. Helens Company 
was not properly filled up. 

The recommendation was agreed to. 

Es ‘imates.—The Council passed in detail the estimates of expendi- 
ture for the year 1902.3. e estimates of the Fire Brigade com- 
mittee included £1,800 for electric lighting of stations ; £500 for 
electric bell work, and £9,000 for telephones and fire alarms. The 
Highways committee estimated that £1,545 would be required for 
expenses under the Electric Lighting Acts, while against that the fees 
for inspecting and testing electricity meters and for testing electric 
pressure would be £425. Last year the actual receipts from this 
Source were £430. Dealing with the tramway system, it was stated 
that last year the estimated surplus on the southern system was 
£13,716, but the actual surplus was £8,792. The estimated surplus 
for 1902.3 was £10,920, and that might be that the traffic receipts 
would suffer through dislocation arising from the re-construction of 

of the system for electric traction, but it was expected that any 
oss would be compensated for by extra traffic during the Coronation. 


Mansfield.— The foundation stone of the electricity supply station 


buildings was laid on Tuesday. The consulting engineer is Mr. 
Robert Тышл 


Middlesbrough.— Particulars of the financial position of the elec- 
tricity undertaking were given at the meeting of the Electric Lighting 
committee on Wednesday. The income from the sale of current was 
£1,677. 1s. 6d. net, gross profit £2,126. 38. 3d. After paying interest 
and sinking fund instalment there was a deficiency of £971. 88. 2d. 
The charge for current for private lighting has been reduced from 
7d. to Gd. per unit, with 5 per cent. discount for cash. The following 
scale of charges for motors was adopted: — Up to 250 hours’ use per 
quarter, 2d. per unit ; between 250 and 500, 13d. ; between 500 and 
750, 14d. ; between 760 and 1,000, 11d. ; and above 1,000, 1d. 


Middleton.—The Board of Trade have sanctioned the construc- 
tion of an electric tramway, affording through connection from 
Manchester to Chadderton. 


Municipal Telephony.—The Scarborough Town Council have 
resolved to.apply for a licence to establish a municipal telephone 
exchange. 

A statement was made at Manchester Corporation meeting on 
Wednesday in regard to the withdrawal of the bill for the consti- 
tution of a joint telephone board for the Manchester area. Ald. 
Southern said the bill was withdrawn because, after an interview 
with the Post Office authorities, another and better mode of pro- 
cedure had been suggested. It was pointed out that the bill 
was entirely unnecessary, as licences could be given to the three 
authorities of Manchester, Salford and Stockport to effect the same 
purpose. By adopting that course the cost of a poll would be saved, 
they would save the cost of a Parliamentary contest, they could stop 
the National Telephone Co. from obtaining the Parliamentary. 
powers sought by a bill now before the House, which would encroach 
on their interests in the future, and, by reducing the number of 
authorities, they would simplify the administration of the proposed ` 
telephone 9 

rantham Town Council have received sanction for a loan of 
£1,500, out of £2,000 applied for, to establish a municipal telephone 
exchange. The Board are of opinion that the area of the Council’s 
licence should be extended to include Buckminster and Belvoir, and 
the balance of the loan will be sanctioned when the licensed area 
has been so extended. The committee, accordingly, applied for 
authority to include Buckminster, Sproxton, Knipton, Harston and 
Belvoir in their scheme, and the Postmaster-General has agreed. 
. Mansfield Woodhouse District Council, are supporting the appli- 
cation of the Mansfield Town Council for a licence for a municipal 


exchange for the Mansfield area, 
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At a meeting of the Glasgow Telephone committee on Tuesday, 
the general manager 5 A. R. Bennett) reported that there are now 
7,066 orders on hand, of which 5,055 had been executed, leaving 
2,011 connections to be made. Subscribers at Clydebank are now 
connected with the system, and the contract wi:h the Clyde Trust 
has been completed. Mr. Bennett further reported that, after paying 
all working expenees, Post Office royalty and interest and sinking 
fund on the whole of the capital expended tu date, there remained a 
balance for the month of April. The committee authorised the 
ordering of relief cables for Bridgeton and S*. George's Croes, the 
wires originally laid down having been already taken up. 


New Oable Steamer.—The c.s. “Colonia,” built and engined by 
Messrs. Wigham, Richarda & Co., of Newcastle, to the order of the 
Telegraph Construction and Maintenance Co., had its trial trip off 
the Tyne on Tuesday. The vessel is constructed with four large 
tanks, and has a capacity of 4,000 nauts of cable. Тһе “ Colonia” 
is about 500ft. in len by 56{t. in breadth and 39ft. in depth, of 
11,000 tons register, and is built for a speed of 114 knots. The 
* Colonia" is the largest telegraph ship afloat, and has a carrying 
capacity double that of the Great Eastern.” 


Newhaven.—The Newhaven Electric Lighting Syndicate have 
intimated to the Board of Trade that they do not propose to proceed 
with the provisional electric lighting order obtained by them in 1900. 


_ Nottingham.— The official inspection of the Woodborough-road 
e'ectric tramway route took place on Tue:day. 


Oldham —Three additional sections of the electric tramways were 
officially inspected last week, and have been opened for traff :. 


Paddington (London).—At the Borough Council meeting on 
Tuesday the Electric and Gas committee reported the receipt of a 
letter from the Metropolitan Electric Supply Co., concerning the 
charge made by the company for the public lamps for lighting 
Westbourne-terrace. The charge made is £30 per arc Jamp Pap 
annum. There are 14 lamps, and the company, having regard to 
this small number, were unable to reduce their charges. The 
surveyor has consequently prepared a scheme for installing a 
system of gas lighting by incandescent burners at an initial charge 
of about £200, and a maintenance charge of about £169 per annum. 
The committee recommended that this scheme be adopted, and 
that three months’ notice be given to the Metropolitan Company of the 
termination of their contract. The chairman of the committee (Col. 
Barcbard), in reply to a question, said he did not think Westbourne- 
terrace would be so brilliantly lighted by gas as by electricity, but 
the surveyor was of opinion that it would be sufficiently lighted 
by gas. Mr. Blair considered the borough was badly lighted at 
present, and urged that the Council should put mantles on all the 


gas lamps, leaving the lighting of Westbourne-terrace as at present | 


until this work was carried out. This view commended itself to the 
members, and the further consideration of the committee's report was 
adjourned for six months. 


Personal.— Mr. F. Harrison, M. I. E. E., has resigned the position of 
works manager to Cryselco (Ltd.), Kempston Works, Bedford. 

For the important appointment of town clerk of the City of 
London a very large number of applications was received. This 
number was reduced to six, one of whom subsequently withdrew, 
and on May 1 the final selection was made. The City Council's 
choice fell on Mr. James Bell, town clerk and solicitor to the 
borough of Leicester, and elerk and solicitor to the Derwent 
Valley Water Board. Mr. Bell is aged 36, and has had a quite 
exceptional municipal career for so young a man. He wasoriginally 
assistant town clerk at Birmingham, and was subsequently appointed 
town clerk to Leicester, and now gains the highest civic appointment 
in the kingdom, He has been at Leicester over seven years, having 
previously served Birmingham for three years. He succeeds a very 
able man, the late Sir John B. Monckton, and will find in the City 
of London great scope for his undoubted abilities. 


Plymouth.—The electricity supply undertaking has now reached 
the profit-earning stage. For the year ended March the gross profit 
was nearly £5,000, and after paying all expenses (including interest 
and sinking 20 there was а small net profit. The income included 
£56,650 from the. ways committee, 51,000 from the Plymouth, 
Stonehouse and Devonport Tramways Co., £4,876 for private lighting 
and £1,215 for public lighting. 


Police.—At the Guildhall, on Friday, Charles Bright, electrical 
engineer, of Buenos Ayres, was committed for trial on a charge of 
concealing from his creditors 10,202 shares in Charles Bright & 
Co, (Ltd.) and 13,183 shares in Bright’s Light and Power Co. 44), 
With intent to defraud. Jouquin Fermin Moreno and Robert George 
Fudge were also committed on a charge of conspiring with Bright to 
commit the alleged frauds. 


R ate. Electric lighting was discussed by the Council last 
week. It was decided to apply to the Board of Trade for an exten- 


sion of two years in which to comply with the terms of the Ramsgate 
Provisional Order, obtained in 1900. 


Salford — The Lower Broughton electric tramway route was 
opened for traffic on Friday last, and the Weaste-Eccles Cross section 
will be opened to-day. ye 

Judge Parry has Tos appointed to hold an inquiry into the 
administration, &c., of the electricity department of the Council. 

Shipley.—The electric tramways were opened for traffic on 
Monday, 2 a four-minute service of cars from Bradford boundary 
to Shipley was inaugurated, A line to Saltaire will be completed 
by Whitsuntide. Shipley Council provide the equipment and 
supply current, the cars being run by Bradford Corporation. The 
question of wayleave rent has yet to be arranged. 


Stockton-on-Tees.—The Council have voted a grant of £200 to 
Mr. W. Ford, the gas manager, in recognition of his services in 
connection with the introduction of the electric light. 


Southampton.--Au inquiry was held here on Thursday last into 
the application of the Corporation to borrow £30,000 for electric 
lighting. 

erde оян CLERK (Mr. R. R. Linthorne) supplied particulars of previous 
loans, as essable value, &c , and explained that it was proposed to erect a 
new generating station. І : 

Ald. Bong (chairman of the Electricity oommittee) said the demand for 
current had increased during the last two or three years, The works had 
not been remunerative, but the committee had provided for repayment of 
principal and interest, after which there bad been a charge of between 
£4,000 and £5,000 upon the rates. This year, however, there was a profit 
on the undertaking. | | 

THE Вовосан ELECTRICAL ENGINEER (Mr. H. F. Street) ssid the maximum 
output last winter was 1,143kw. The capacity of the generating plant was 
1,030k w., the balancebeing supplied by accumulators. The boiler power was 
barely sufficient towork the present plant, and on two or three occasions they 
had had to stop the trams during the heavy load at night. There was no 
room at the present station for extension. It was proposed to provide 
two new 500kw. machines at the new station. They would want 
1,400kw. next winter, which would mean using all the present plant and 
one of the new 500kw. machines; £1,600 would be wanted to provida: 
new mains to couple up the new station to existing mains. The top load 
of the trams now was 400kw., and it was expected that another 100k w. 
would be wanted in the immediate future. There would be a sub-atation 
at the Clock Tower, but there would be no high-tension work in connection 
with it. 

Swansea.—During the past 12 months 278,040 unita of electric 
current were supplied, the average price being 3:542d. per unit. 


W gton.—Sanction is sought to a loan of £27,000 for the con- 
struction of electric tramways. 


Weston-Super-Mare.—The inauguration of the electric tramway 
service took place on Monday. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week | 


TENDERS INVITED. 


Halesowen Rural District Council, having obtained authority to 
erect electricity works and to construct light railways, invite oom- 
munications from companies willing to take over their powers, and 
to carry out the works authorised and obligations imposed by the 
orders. Further information from the clerk (Mr. E. Н. Grove), 
to whom communications are to be sent by May 21. Plans may be 
seen at the offices of the consulting engineer (Mr. Reginald P. Wilson), 
66, Victoria-street, Westminster, S. W. See advertisement. 


Ipswich Corporation invite tenders for the supply, delivery and 
erection of engines and dynamos, storage battery and overhead hand 
travelling crane.  Specitications, &c., of the town clerk (Mr. Will 
Bantoft), and can be seen at (but not obtained from) the offices of the 
consulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria- 
street, London, S.W. Further particulars are contained in an 


advertisement. Tenders to Mr, Bantoft by noon May 27. 


Oldham Corporation Electricity committee invite tenders for cables, 
troughing, bitumen and insulators. Specifications, &c., from the 
superintendent (Mr. Arthur Andrew), gas and water offices, Oldham, 
or of the consulting engineers, Messrs. Kennedy and Jenkin, 17, 
Victoria-street, Westminster, S.W. Tenders to Mr. Andrew by 
May 20. See advertisement. 


The Guardians of the Poplar (London) Union invite tenders for 
electric wiring and fittings at the Union offices. Au advertisement 
contains further particulars. 5 &c , after 12:h inst., of 
of the consulting engineer (Mr. F. J. Warden-Stevens), 34, Victoria- 
street, Westminster. Tendera addressed t> clerk (Mr. G. Herbert 
Lough), Guardians offices, 45, Upper North-street, Poplar, E., by 
6 p.m. May 28. 

Worthing Corporation invite tenders for the supply and erection 
of a 250k.w. steam dynamo and a dryback marine-type boiler with 
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fittings. Specifications, &c., from the consulting engineers, Messra. 
Burstall & ‘Monkhouse, 14, Old Queen-street, Westminster, S.W. 
Tenders to town clerk (Mr. W. Verrall), municipal offices, Worthing, 
by noon May 26. See advertisement. 

Bray Urban District Council announce in an advertisement that 
they will, on May 19, at 10:30 a.w., receive and consider tenders for 
electricity meters, transformers, batteries, voltmetere, balances, demand 
indicators, &c. Tenders to the clerk (Mr. P. Macdonnell) by the 
date mentioned. 

Coventry Electric Light committee invite tenders for the sup ly 
and erection of steam and water pipes and accessories. Specifica- 
tions, &c., of the electrical ineer (Mr. Joseph A. Jeckell) and 
tenders to the town clerk (Mr. Lewis Beard), 10, Hay-lane, Coventry, 
by 10 am. 26th inst. 

Tenders are invited for wiring and fittings at the Parc Gwyllt and 
Angleton Asylums, near Bridgend, Glam. Applications for speci- 
fications by May 14, and tenders by May 31. Mr. W. E. Allen is 
clerk to the Committee of Visitors. Sse advertisement. 


Dudley Electric Lighting committee invite tenders for motors. 
Specifications from the consulting spe (Mr. Reginald Р, Wilson), 
66, Victoria-street, Westminster, and tenders (addressed to chairman 
of Electric Lighting and Tramways committee) by noon May 20. An 
advertisement contains farther particulars, ' 


Govan Town Council invite tenders for the supply of stores for 
their electricity 5 for 12 months from June 1, including 
fuse- boxes, meters, demand indicators, manhole boxes and connections 
and joint boxes for armoured cables. Full [ис from the 
resident engineer Ca James Brown) and tenders to the town clerk 
(Mr. A. Macdonald), town hall, Govan, by May 27. See advertise- 
ment. 

Stockport Gas and Electricity committee invite tenders for a water- 
tube boiler for their electricity works. Specifications from the 
engineer (Mr, S. Meunier), gas and water offices, Portwood. Tenders 
(addressed to the chairman) by May 21. See advertisement. 


Messrs. W. T. Glover £ Со. (Lid), Trafford Park, Manchester, are 
desirous of receiving estimates from makers of electrical transformers 
fur a transformer of 150,000 for cable testing. See advertisement. 


West Ham ion invite tenders for two steel chimneys, four 
fans and engines for induced draught, brickwork in connection with 
the flues and economisers, Tenders to Mr. Fred, E. Hilleary by 
4 p.m. of May 13. 

The War Office invite tenders for the manufacture of a self- 
ropelled lorry for military orbes Specifications, &., from 
irector of Army Contracts (Mr. A. Major), War Office, London, 

S. W., to whom tenders by noon July 31. 

Brighton Togrn Council invite tenders for points, crossin 
bolta, &c., also about 300 tons of steel girder tram rails. 
noon June 9. 

Brighton Town Council also invite tenders for extensions to tram- 
way, car sheds, &c. Tenders by noon May 12. 


Manchester Electricity committee invite tenders for the erection of 
sub-stations at Oheetham Hill, Harpurhey, Openshaw and Sher- 
bourne-street, Cheetham. Tenders by May 12. 

Glasgow Corporation invite tenders for the supply of motor-driven 
boosters and relative switching apparatus. Tenders to town clerk 
(Sir J. D. Marwick) by May 5. г. 

Dublin Lighting committee invite tenders for the construction of 
в east-iron subway under the Grand Canal Dock. . Tenders to chair- 
man by noon May 13. 


tie-bars, 
enders by 


The Great Northern Railway Со. (of Ireland), Belfast, күш al 
enders by | 


dynamo and a 41-н:р. Crossley high-speed gas engine T 
May 12. 

Swindon Corporation invite tenders for the supply, delivery and 
erection of a storage battery of 252 cells, and accessories. Tenders to 
town clerk (Mr. Robert Hilton) by May 19. 

Bury (Тапса) Electricity committee invite tenders for jet con- 
denser and pumpe. Tenders by May 20. 

Swindon tion invite tenders for wiring premises on hire- 
purchase system. Tenders by 14th inst. | 

Swansea Public Library committee invite tenders for wiring the 
free library, art schools and art gallery. Tenders by 10th inst. 

Bedford Electricity committee invite tenders for economisers. 
Tenders to chairman by May 19. 

Dewsbury Electricity committee invite tenders for a traction switch- 
board. Tenders by May 12. 

Woolwich Borough Council кш 10,000 pairs of arc lamp carbons 
and a 70 B.. motor. Tenders by May 15. 7 

Ilford District Council invite tenders for the supply of three 
10 E. P. electric motors. Tenders to clerk by noon May 13. 

The Chilian Government invite tenders for laying a submarine 
telegraph cable from Teloahuano to the Straits of Magellan, 


Tenders are invited until 15th inst. by the French Post and Tele- 
aph authorities for 550 tons of copper wire. "Tenders to Le Sous- 
ecretariat d'Etat des Postes et des Télégraphes, 103, Rue de Grenelle, 


Paris. 
TENDERS REOBIVED AND AOCEPTBEBD. : 


The Highways committee of the London County Council have 
received eight tenders for the 48 miles of high-tension and ten for 
the 100 miles of low-tension cables recently advertised. Of the first 
list one tender, and of the second two, were not in accordance with 
specification. Following are particulars of the tenders sent in :— 

High-tension cables. Low-tension cables. 
Land und See Kabel- Land und See Kabel- 


werke (Coloyne)...£40,464 19 4 | werke ........... ...261,1/8 5 4 
W. T. Henley's Со.... 54,799 17 8 Johnson & Phillips... 56518 8 3 
Callender’s Co. ...... 54,782 6 8 W. Т. Henley's Со.... 54,303 6 8 
BILW. Co. ores 33,571 17 6 : Callender's Co 54,293 11 8 
Western Electric Co. 31,849 18 6 Siemens Bros. & Co... 50,525 5 0 
Siemens Bros. & Co .. 31,743 17 6 | Western Electric Co; 49,964 6 8 
St. Helens Cable Co. 31,454 12 6 B.L.W.Co. ........ ... 9,499 12 6 

St. Helens Cable Со. 47,208 5 0 


The committee's report on these tenders states : —We 
that the most satisfactory are Messrs. Siemens Bros. & Co. for the 
нына and the British Insulated Wire Co. for the low-tension 
cables. The total amount of these is £81,943. 103., or £2,490. 194. 6d. 
in excess of the two lowest tendere. The times for delivery specified 
by the British Insulated Wire Co. and Messrs. Siemens are ratis- 
factory, and the amounts of their respective tenders are within the 
estimates submitted by the Council’s officers. The committee recom- 
mended that the tenders of Messrs. Siemens Bros. & Co. and the 
British Insulated Wire Co. be accepted, and this was agreed to at 
Tuesday's meeting of the Council. 

On April 28 Grimsby Town Council accepted the following 
tenders for extensions of the electricit ыы to the plans and speci- 
fications prepared by the borough electrical engineer (Mr. 
Vignoles) :— 

British Westinghouse Co. (220kw. dynamo, direet-coupled to Belliss 
engine), £2,577 (98 tenders). 

Britannia Co. (extension of switchboard and supply of motor Loostcra), 
£596 (12 tenders). 

Tudor Accumulator Co. (battery), £505 (nine tenders). 

W. H. Allen, Son & Co. (condensing plant, cooling tower, &c ), £1,748 
(24 tendera). 

Sir Hiram Mazim Ele:trical and Engineering Co. (pipework), £585. 

Stirling Boiler Co. (water-tube boiler), £1,151 (seven tenders). 

The total of the tenders accepted amounts to £7,562. The plant is 


required to meet next winter's load. 


Grimsby Corporation have also accepted the tender of the Horsfall 
Destractor Co. for the erection of a refuse destructor for £8,507. | 


Bermondsey (London) Borough Council have accepted the fol- 
low ing tenders for supplies for their electricity department :— 
Chamberlain and Hookham, meters. 
Reason Manufacturing Co., demand indicators and main fuse3. 
Veritys Ltd., incandeecsnt lamps. 
William Rickard, indiarubber cable and jointing material. 
О. Hatch, ironmongery and engine room stores. 
Johnson and Phillips, lead-covered cables, boxes, &c. 
British Thomaon-Houston Co., meter - boards. 
Heckmondwike District Council have accepted the following tenders 
in connection with their electricity supply undertaking :— 
Thornton and Crebbin, steam piping, condenser and oil separator. 
Dick, Kerr & Co., steam generator (Howden engine). 
Chloride Electrical Storage Syndicate, storage battery, &c. 
Bertram Thomas, extensions to main switchboard. 
‘Worthington Pumping Co., cooling tower. “es 
W. T. Henley’s Telegraph Works Co., underground cables. 

The Electrical Co., 122 and 124, Charing Cross-road, W.C., have 
receivedjan order from the Holwell Iron Works, Ashtordby, Lincs., for 
the supply and erection of a power transmission plant at their works. 

Salford Corporation have placed the contract for 12 months’ supply 
of es ao troughing with the Howard Conduit Co, Trafford-park, 
Manchester. 

Warrington Corporation have accepted the tender of Messrr. Bennie 
& Thompson for steel rails, paving, &c., in connection with their 
electric tramways scheme at £16,857. 14s. 6d., and that of Messrs. 
R. W. Blackwell & Co. for steel poles, brackets, trolley wire, insu- 
latora, &c., at £2,736. 193. 2d. 

Dundee Town Council have accepted the tender of Messrs. Dick, 
Kerr & Co. for a steam dynamo at £6,215. 

The Admiralty have again placed a contract for 200,000yds. of 
rubber cable with the St. Helens Cable Co. 

The St. Helens Cable Co. has received an order from the British 
Thomson-Houston Co. for dialite non-fibrous cables for the Hamilton- 
Motherwell tramways. 

Falkirk Town Council have accepted the tender of Messrs. Belliss 
and Morcom for steam engines for their electricity works. 

Blackburn Corporation have accepted the tender of Messrs. Yates 
and Thom for two boilers for the electricity works. . 
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Islington (London) Borough Council have placed with Messrs. 
Rowland Carr & Co., London, an order for the supply of 72 arc lamp 
columns for the Highbury arc lighting extensions, 


BUSINESS NOTICE. 

Mr. A. H. Hunt, whose business premises in Gresham-street, 
London, it will be remembered, were destroyed by fire a short time 
back, bas etarted afresh in more commodious premises at 115-117, 
Cannon-street, London, E.C. Mr. Hunt, in addition to representing 
reveral British firms and a leading American house, has been 
appointed sole representative here for Messers. Geoffroy and Delore. 
Samples and stocks of a large variety of apparatus and materials are 
available for eupply to the trade only. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

It has been resolved to wind up voluntarily Electric Fog Signal 
(Ltd.) Mr. G. H. Carter, 1, Queen-street, Cheapside, London, E. C., 
is liquidator. : 

Claims against Howell’s Simplex Anti-1nductive Telephone Syndi- 
cate (Ltd.) must be in by June 14 to Mr. D. F. Basden, 33, St. 
Swithin's-lane, London, EC. 

Claims against G. F. Rogers, electrical engineer, 5, Great Win- 
chester-street, London, E.C., must be in by 24th inst., to Mr. E. S. 
Grey, Bankruptcy-buildings, London, W.C. 


Plant, &c., for Sale.—50,000 new incandescent lamps (Edis wan 
and other ty pes) are for sale, Applicationsto Messrs, Wheatley Kirk, 
Price & Co., 46, Watling-street, London, E.C. See advertisement. 

Particulars of some electric lighting plant, which is for sale about 
the end of June, are given in an advertisement. "The plant includes 
two Crossley 16 H P. gas engines, one E. C. C. and two Morley com- 
pound-wound dynamos, a Pritchett and Gold battery, &c., aud can be 
geen by appointment at Messrs. Jones Bros., Oakwood-court, Addison- 
road, London, W 

À compound engine and Crompton dynamo are for sale. 
advertisement, 


Factory Sites.—Mesers. Humbert and Flint, Watford, Herta, 
and 11, Serle-street, Lincoln's Inn, London, W.C., announce in 
another column eome convenient factory sites in the Watford district 
for disposal. 

Mr. J. H. Osborne, 15, Charterhouse-street, London, E.C., has for 
dispoeal convenient freehold sites for factories, under 11 miles from 
City, and adjoining railway and navigable river. 


The Journal.—Part No. 156 of the Journal of the Instiution of 
Electrical Engineers is now ready, price 6s, Particulars of contents 
are tet out in an advertisement. 


Flame Ark” Lamp.—The accompanying illustration shows the 
flame Ark lamp now being placed upon the market by Messre. 
Johnson and Phillips. The provision 
of a coloured light by means of electric 
arc lamps is one which is just now 
attracting much attention. In the flame 
“ Ark” lamp the light is of a rich gol- 
den colour, and has high penetrating 
power. The mechanism of the lamp is 
of a simple character, enabling its manu- 
facture to be accomplished at moderate 
cost. It is economical in consumption 
of current and carbon, and attendance 
for cleaning and trimming is reduced to 
a minimum. It is claimed that for 
Coronation illuminations the flame 
“ Ark” lamp is peculiarly suited. 

Mail Motor Oarts.—A motor mail 
service between Liverpool and Man- 
chester has been inaugurated. The 
contract was given to the British Elec: 
tric Traction Co., which sublet to the 
| \ Electric Haulage Со., Manchester. The 
| highest speed of the cart, which weighs 
| under 2 tons, is, of course, 8 miles an 

7 hour, the total journey being 38 miles. 
| The new car can carry a load of 30 
cwt., against a load of 18 cwt. borne by 

the old horse vehicles. 

Coronation. Illuminations.—Mc«ssrs. A. J. Beaumont & Co., of 
16, Stonegate, York, are issuing a coloured set of illustrations showing 
some excellent designs of plain and electric Coronation devices to 
suit both public and private requirements. Installation contractors 
will find several useful designs in the group. 

Westminster City Council have resolved to expend £10,000 in 
decorations in connection with the Coronation festivities, including 
illumination by incandescent electric lights of various colours, 
estimated to cost £4,850. 


Catalogues.—The Westminster Engineering Co. have ready a new 
list of enclosed motors and enclosed are panini, d 
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A pamphlet is issued illustrating and describing electric traction 
apparatus supplied by the International Electrical Engineering Co., 
Cian House, Surrey-street, London, W.C. The company’s opera- 
tions in connection with the manufacture and supply of electric tram- 
way plant and material commenced as long ago as 1892. 

* Slow and Moderate S Motors” and “ Direct and A lternating- 
Current Fan Motors" are the subjects treated respectively in pamphlets 
Nos. 122 and 123, issued by the British Thomson. Houston Co. 

The 1902 price list of Armorduct” conduit wiring material has 
now been prepared, and gives particulars of a wide range of specially- 
designed high:grade material for use in installation work for electric 
lighting, е A good variety of tools for use in conduit fitting is 
a'so listed. 


_ Exports of Blectrical Apparatus and Material —The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 30 to 
May 6, with the ports of destination :— 

Afrioa— Alexandria, £91; Cape Town, £863; Delagoa Bay, £508 ; 
Durban, £3,090 ; East London, £675. Argentina—Buenos Ayres, £343 
(telegraph material). Australasia— Adelaide, £78; Fremantle, £55; 
Lyttleton, £20; Melbourne, £120; Welliogton, £467. Ceylon—Colombo, 
£358. Denmark—Copenhagen, £129 (including £42 telegraph wire). 
France—Boulogne, £65. Germany Hamburg, £209. Gibraltar, £10. 
Holland— Amsterdam, £75.  Indéa—Bombay, £72; Calcutta, £891. 
Straits Settlements — Singa , £290. Sweden—Gothenburg, £11 ; Stock- 
holm, £196. Total, £8,596, against 225,465 in the corresponding week 
last year (May 1 to 7). 


COMPANIES’ MEETINGS AND REPORTS. 
——9—— 


Eastern Extension, Australasia aud China Telegraph 
| Co. (Ltd.). 

The fifty-seventh half-yearly ordinary general meeting of this Compaay 
was held on Wednesday at River Plate House, Finsbury-circus, Sir J. 
WoLrE Barry, K. C. B., preciding. : 

The MANAGER and SECRETARY (Mr. F. E. Heese) read tbe notice 
convening the meeting, and other formal business having been disposed of, 
the report of the Directors was taken as read. 

The CHAIRMAN : It now becomes my duty to offer a few of the general 
remarks which chairmen make at thea» meetings on the accounts as pre- 
sented and other matters connected with the operations of the Company. 
You will notice from the accounts that the groes revenue for the ha'f-year 
has been £324,000 —I am using round figures —against £360,000 in the corre- 
sponding period of 1900. This shows a decrease of £36,000, of which 
nearly £20,000 is due to traffic with Austraiasia and the remainder 
to traffic with China, Japan and the Philippines. The shareholder:, 
however, should bear in mind that the traffi» of 1900 was abnormally 
large in consequence of the troubles in China and elsewhere, and this 
naturally makes the traffic for last year compare somewhat unfavourably. 
As a matter of fact, however, it was not unsatisfactory as far as China and 
Japan were concerned, but the Australasian traffic has certainly been very 
disappointing, for the number of words transmitted has remained almost 
stationary, in spite of the very large reductions that have been made ia 
the cost of telegrams. This unsatisfactory condition of things may 
possibly be due to the uncertainty which has been prevailing in Austra- 
lasian circles with respect to the new Federal tariffs. That bill is now 
settled, and possibly we shall кее the effects of it in increased traffic ; but 
while it was in debate there is no doubt that there was a disiaclination in 
commercial circles to embark on new ventures, and as, of солг:е, we depend 
on c mmerce for our revenue, and if business is interrupted or thrown back 
in any way, the telegraph companies suffer. Unfortunately, working and 
other expenses show an increase of £15,600 for the past balf-year as compared 
with the corresponding period of 1900. Of this amount £6,000 is due to 
increased cost of maintenance of cables due to circumstances over which we 
have no control, and the balance is accounted for by the opening of new 
stations in consequence of our new cables to Australia, and matters of that 
kind. When we come to compare the figures for the whole year, we find that 
there has been a decrease in the past year's revenue of £5,500 as compared 
with that for 1900, but the expenses, of course, still remain heavy, because, 
as I have said, they are due to causes not connected with the forwarding 
of traffic, and the increase for the whole year in the working expenses as 
compared with those for 1900 was £22,000. The usual quarterly 
interim dividends of 23. 6d. a share have been paid in the past year, 
and we now recommend a final dividend of 2s. 6d., which will make the 
total dividend 5 per cent. In addition to this, the Board propose to 
pay a bonus of 4s. a share, or 2 per cent., making a total distribution 
to the shareholders of 7 per cent. for the year 1901, which I hope will 
not be considered uusatie factory, considering all the circumstances of the 
case (applause) After crediting the subsidiary reserve funds with the 
usual contributions, we have a reveaue ba'ance of £69,560, which we pro- 
pose to carry to the general reserve fund, making, with the £125,000 
contributed for the firat half-year, a total contribution from revenue of 
£194,560 for the year 1901. On the other hand, we have had to debit the 
general reserve fund during the whole year with £497,000 for expenditure 
on account of the Cape-Australian cable, and in carrying out partial 
renewals of other portions of our system. The general reserve fund now 
stands at £969,800. Since the close of the half-year the last section of our 


great enterprise connecting the Cape and Australia—the section between 


Perth and Adelaide—has been successfully laid, and the whole line has been 
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opened for traffic. The line is, roundly speaking, 7,600 nautical miles in 
length, and it paszes in places at a depth of 3,400 fathoms, which is some 
700 fathoms deeper than the waters in which the Atlantic cables are sub- 
merged. But everything has been carried out in record time, and without 
any hitch whatever, and the Directors think that great credit is due to the 
contractors (the Telegraph Construction and Maintenance Company) for 
the excellent manner in which this very important work has been carried 
out (cheers). With respect to tariffe, the rate for telegrama exchanged 
with the contracting states—South Australia, Western Australia, Tasmania 
and New South Wales—was further reduced on January 1 last from 3s. 6d. 
to 3e. a word for ordinary messager, with proportionate reductions for 
Government and Press telegrams. If the standard revenuc is maintained 
in the current year the tariff will be further reduced next January 
to 2s. 6d., but in order to realise this reduction, I am bound to say 
that the Australasian traffic will have to show much more vitality than 
it has done in the past few years. We have also been in a position 
to make substantial reductions in the tariffs for telegrams exchanged 
between the Straits Settlements and Netherlands-India. We have reduced 
the rate for the Straits Settlements from 4s. 6d. to 3s. 6d. a word, for 
Java from 5s. to 4s., and for the other islands in Netherlands-India from 
Ба. 5d. to 4s. 5d. These are substantial reductions, and I think they are 
likely to give great satisfaction (hear, hear). The next most important 
matter which I should allude to, perhaps, is the fact that the first 
section—that is to say, the section between Australia and New Zealand—of 
the Pacific cable, belongiog to the British and Colonial Governmente, was 
opened for traffic last month, when competition was started with the 
Company’s cables between Australia and New Zealand. I am sorry to 
eay—and it was to our very great surprise—tbat the Federal Government 
announced a reduced uniform terminal rate for the Pacific route while 
maintaining the higher differential terminal rates for the Company's 
traffic between New Zealand and Australia. This is opposed to the terms 
of the special contract made between the Company and the New Zealand 
and New South Wales governors when the cable was laid, and it is also 
contrary, in our view, to the International Telegraph Convention. 
Negotiations are in progress on tbis subject—it is impossible to let 
the matter stand as it does—and we have every hope that when the 
injustice of the differential rates is pointed out to the Federal Government, 
they will retreat from what I cannot help thinking is an untenable position 
— certainly untenable in view of the special agreement Le.ween the Com- 
pny and the Government of New South Wales, and, I cannot help 
thinking, untenable in view of those principles of free trade which we bave 
been told will be applied to the competition between a Government cable 
subsidised by public money and а cable supported by private resources 
which has done so very much good for Australasia in the past. I 
wil not say any more on this subject at the present time except 
to express the hope that the Federal Government will see that it is neither 
to their interest nor in common justice that this matter should proceed (hear, 
hear) The negotiations between the Federal Government and the Com- 
papy for substituting an uniform agreement for the whole Commonwealth 
inp of the agreements with the four contracting States have not yet 
had any practical result, but we are told that when Mr. Barton, the Prime 
Minister of Australasia, is in London next montb, he will be empowered and 
will wish to diecuss the matter further with us. Meanwhile, the higher rates 
are maintained in Victoria and Queensland, and the merchants in those 
States are spitating, and have been agitating for some time past, for 
their assimilation with the rates charged to the rest of the Common- 
wealth. All we can say is that we desire very earnestly to bring that 
assimilation about, but at the tame time we fe- that we have a right 
to ask that in those two States which still hold out, we shal! have the 
same rights of dealing directly with the publi: that have been given to 
us under the arrangements with the other four contracting States who 
enjoy the lower tariff. I think it is a most important question that 
the right of directly dealing with the public at our own offices in 
the leading States of Australasia should be insisted upom (hear, hear), 
and I think that what we bave already seen in regard to the action of 
the Federal Government with respect to the New Zealand traffic indi- 
cates that the Board were only protecting your interests when they 
insisted upon that as one of the conditions of granting the reduced 
tariff. A matter of very considerable importance to the telegraph world 
bas occurred s'nce I last had the pleasure of addressing the shareholdera, 
and that isthat a very important Blue Book has been issued containing the 
report of the inter-departmental committee which was appointed to 
inquire into the cable communications, tariffs and general matters con- 
nected with cable communicatio:s generally. I welcome the report as 
very important to this Company, and, in fact, to all cable companies ; 
and I tbink it is very satisfactory that the matter was referred by 
the Government to a committee which must command, from ita constitu- 
tion, univeraal respect. The committee consisted of Lord Balfour of 
Burleigh (chairman), the Marquis of Londonderry (Postmaster-General), 
the Right Hon. R. W. Hanbury (President of the Board of Agricul. 
ture, who will be remembered as lately Secretary to the Treasury), 
the Earl of Hardwicke (Under Secretary of State for India), the 
Earl of Onslow (Under Secretary of State for the Colonies), Major- 
Gen. Sir J. C. Ardagb, K.C.LE. (Director of Military Inteliigence), 
Rear-Admiral R. N. Custance, R.N. (Director of Naval Intelligence), 
No one can avoid seeing that a more powerful committee could not have 
been suggested, or one on which the national interests could have been 
more completely represented ; and I think it is interesting to know what 
the terms of reference were, because one sees then that the committee 
was, as it were, seized with the whole subject of cable communications. 

The terms of the reference were — | 
“To inquire into the present system of telegraphic communication 
between different parts of the empire, and to consider in what respects it 

requires to be supplemented.” | | 

“То investigate the relations between private cable companies and the 


Imperial and Colonial Governments (including the Government of India), 
the amount of control at present exercised by these Governments, and the 
policy which should be pursued by them in future, especially when new 
concessions are sought.” 

* To examine existing rates, to report how far they are fair and reason- 
able, and, if not, how any reduction should be effected.“ | 

Those are very wide-reaching enquiries, and from the knowledge we have 

of the proceedings of the committee, we are fully aware that they left no 

matter uninvestigated wbich was referred to them for consideration and 

report. It is very satisfactory, J think, at the very outset to find that the 

committee, in the following words, acknowledge— 
“that therc is no widespread feeling of dissatisfaction with the present 
state of British cable enterprise, and that such dissatisfaction as exists is 
of a somewhat vague and unpractical character. Some of the proposala 
laid before us were based on insufficient acquaintance with the facts and 
difficulties of the casc; and the views expressed. on such objects as the 
desirability of all-British cables or the possibilities of reductions in rates 
were in many cascs not such as would stand cross-examina'ion.” (Cheera.) 

After recognising the assistance rendered to the enquiry by the repre- 

sentatives of the Associated Companies, and referring to the companies’ 

history, the committee state — 
“we think that they (the Associated Companies) have rendered great service 
commercially and strategica ly to British interests, With a vice, pri- 
marily, to their own revenue, but to the great incidental advantage of this 
country, they built up a vast system of cable communication under British 
management.” | 

The committee, I am glad to say, also add that— . 
* 4t is of paramount importance to this country so to direct its telegraphic 
policy that the great network of British-owned submarine cables which 
extends over the world ‘shall continue to be remunerative to those whose 
enterprise has created it.” 

Further— ! 

“that the time is fast approaching when private enterprise in certain 
cables, hitherto a profitable monopoly, may require support rather than 
control in cases where it is exposed to the unlimited competition of landlines.’ 

I will not, of courae, go completely through the report, but I merely fake 

passages from it which appear to me of interest for the shareholders to 

consider. The committee then deal with the vexed question of State 

purchase of cables, and, after expressing strong opposition to the principle 

of purchase, point out — 
“that the State does not obtain favourable terms for the transfer of pro- 
perty to itself, and that when the transfer is made there is constant pres- 
sure for an increuse of the wages of the working staff and for an indefinite 
reduction in rates. These objections would not. be fatal if it were estab- 
lished that submarine cables would be more efficiently managed by the State 
than by private companies, but no serious attempt has been made to prove 
this point, and we ourselves are decidedly of a contrary opinion.” - 

A great many proposals were submitted to the committee, some of them, 

Iam bound to вау, of the wildest nature ; but, after giving considera- 

tion to all the proposals laid before them, tbe committee found tbem- 

selves in the position of only wishing to recommend three extensions, two 
of which affect this Company, and one only very slightly. The latter 
recommendation was that there should be a landline between Burmah 
and the Straits Settlements. That will certainly not have any effect 
upon us, and we shall not view it with any disatisfaction. The 
other recommendation is a much more important one—namely, their. 
proposal that, for strategic purposes, there should be an exten- 
sion of our cable—I should say a linking up rather than an exten- 
sion—with the island of Cocos to Ceylon, во as to give an alternate, 
route to India. This they regard as of great strategic interest and of 
importance to the country. I think that anyone who studies the map. 
will see what an important link of communication, from а military and 
naval point of view, such a linking up with the island of Cocos, where our 
new cable is landed on its road between the Cape and Australia, would be. 
The Board have not taken any steps with respect to the report generally, 
but I may say, speaking, I thiok, for my brother Directors—that we shall 
be very happy to consider with the Government how sucha s'rategical 
cable could be laid and be utilised for the publie interests, provided, of 
course, the interests of the shareholders are properly safeguardéd.-~1¢ is 
not a link of communication which we think is necessary for the com - 
mercial purpcses of the Company, but, of course, a second cable is not to 
be despised from that point of view. The need for it for commercial 
purposes is, however, not such' that at the present time we should 
think of recommending you to undertake it except with very considerable 
assistance from the Government. Subject, however, to this con- 
dition I think that the Board are not only willing, but are even 
anxious to serve the general interests of the public by coming 
into line with the Government in linking up that important 
gap, which would be, I have no doubt, for the general benefit of the 
whole empire. The distance from Cocos to Colombo is 1,714 knots. 

Ido not know that there is very much more that I have to say on the 

matter, excepting this—that I ought not toleave the report of the com- 

mittee without saying something about their concluding paragraph, which 
relates to tariffs. It is very remarkable, in view of the extraordinary ideaa 
that have been put forward by people like Mr. Henniker Heaton and Sir 

Edward Sassoon as to rates, that the committee, after weighing all that 

was said, and hearing those gentlemen at great length, should remark that 

they are not prepared to say that any of the rates were excessive, with 
one exception—viz., to the Gold Coast and Nigeria, which they considered 
ought to be further reduced ; and they indicate that, in 1904, when the 


Eastern Company applies for a renewal of its landing rights at Porthcur- - 


now, that company might reasonably be asked to obtain some conoes- 
sion in this direction from the African Direct and West African Com- 
panies, I will not say any more on that subject at present. It is 
not a burning or a very important one, but I will only point out 
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that the traffic in question is very small and is carried at great cost, I 
have very little doubt that when we come to talk about this matter in 
1904, or even before that date, we shall be able to show the Government 
very good reason for the charge which has been in existence, and we shall 
receive, with every respect, any suggestions from the Government which 
would tend towards a reduction of the charge, if it can be made with fair 
and reasonable conditions, haviug regard to the interests of the shareholders. 
The committee say that Mr. Henniker Heaton’s suggestion of a penny rate 
to America and Australia broke down completely under cross-examination 
as quite impossible on a commercial basis, and I should have thought that 
it was scarcely. necessary even to discuss such a question. They also dissent 
in terms from Sir Edward Sassoon's criticism in estimating the fairness of 
rates namely, that this should be by mileage. The committee say :— 
* We do not think that mileage taken alons furniehes an adequate test ; 
the conditions of different cables vary very widely. The unhealthiness of 
the stations, the cost of working, the character of the sea bottom in its 
effect upon the life of the cable itself, must all be taken into accouut ; and 
no fsir conclusion can bs arrived at without considering the profit which 
would be shown on the particular cable if separate accounta were kept of 
the expenditure and receipts upon it. Nor can we accept as conclusive, 
comparisons between the rates of ordinary commercial companies and those 
charged on subsidised cables or State cables worked at a lo:s by foreign 
governments. ' 

Speaking generally, all I can say is that I think we may congratulate 


ourselves that the Government appointed this committee, who, after 


hearing all the opponents of cable enterprise, and having heard and studied 
the whole subject, have abundantly justified the position of the companies 
vis-à-vis the public. I think it is a matter of great gratification to us that 
we have had an an independent tribunal, and that we have emerged from 
their investigations with only one solitary recommendation for amendment 
namely, the almost insignificant question of the communications between 
the Gold Coast and Nigeria (cheers). I think that that is all I have to 
say about the cable committee's report, and I have now only one or two 
things to draw your attention to. One is that the meeting of the 
International Teleg:aph Conference which was proposed to take place 
in London this year ‘has been further postponed until the summer 
of next year. Then, perhaps, meeting the shareholders of a cable 
company, I should not be thought wise unless I sail a few words 
&bout wireless telegraphy, which has been bulkiog so largely, and 
in a sort of balloon-like way, before the eyes of the public. I had 
to adress the Eastern Telegraph Company's shareholders last January on 
the subject, and the remarks I made obtained somewhst wide circulation. 
All I can say now is, that since those remarks were made there has teen 
no new development of any practical nature. I myself, with the know- 
ledge we have at the present time, have no words to withdraw from 
the statements I then made, which are, generally speaking, I think 
thoss which an honoured name, Lord Kelvin, used lately in America — 
that he thought, as I ventured to think last January, that wireless telegraphy 
might be a useful adjunct to cable enterprise, but that I did not think— 
and Lord Kelvin did not think—it would interfere with the legitimate 
work of submarine cables. I do not think І сап say any more now. I think 
that that is the position of affairs. Prof. Oliver Lodge and Sir William 
Preece said, in the report they made last January, that they saw nothing 
at the time, unless something should arise which they might say would 
be in the nature of a new physical discbvery—they saw nothing that 
would tend to disturb the- predominance of cable enterprise in the inter- 
national communications of the world (cheers). I have only one thing 
more to say and to report«to you—that, as stated in the printed report, 
tLe vacancy in the directorate caused by the lamented death of Mr. Colvin 
has been filled up by the appointment of the Hon. A. G. Brodrick to the 
Board, where we welcome him most cordially. I now move 

That the report and accounts of the Directors, now submitted, be reccived 
and adopted, and that a dividend be now declared of 2s. 6d. per share, 
together with a bonus of 4s. per share, both free of income tax, payable on the 
Sth inst., making, with the previous distributions, a total payment of 7 per 
cent. for the year 1901.” | 

Sir J. DENISON-PENDER, K. C. M. d., seconded the motion, which was 
carried unanimously, énd the retiring Directors—Sir J. Danison-Pender 
and the Hon. С. Peel—were afterwards re-elected, аз were also the retiring 
auditors. | 

Mr. J. NEWTON then proposed a cordial vote of thanks to the Chair- 
man and Directors. What the Chairman had told them on that occasion 
was only a commentary on the very able management of the Company for 
the past 50 years, and the shareholders could safely leave their affairs in 
the bands of the present Board. 

Mr. HOBBS seconded the resolution, which was carried unanimoualy. 

The CHAIRMAN : Mr. Newton and gentlemen, on behalf of the Board 
I beg to express our thanks for your renewed expression of confidence in 
us, There ia nothing which gives a board of directora so much confidence 
and enables the business of a company to be transacted so well аз feeling 
that we have the whole body of shareholders behind us. That, I think, is 
the case with this company, and I hope that it may long continue. 

The proceedings then terminated. 


Cuba Submarine Telegraph Со. (Ltd.). 


The sixty-first ordinary general meeting was held on Wednesday, Mr. 
CHARLES W. PARISH presiding. 

The SECRETARY (Mr. James Scott) read the notice calling the 
meeting, and the report of the auditors. i 

The CHAIRMAN said: Gentlemen, I will first refer to our traffics, 
and call your attention to the comparative statement for the years 1900 
and 1901, as given in the report. In reviewing the last six months 
of 1901 with those of 1900, we have two periods working under the 
same conditions, and I am glad to point out to you that July to December, 
1901, gave us a traffic of £9,270 against £8,903 for the same six months of 


1900, thus showing an increase of £367, which, although a small amount, 
is a satisfactory sign. Adding to the traffic of £9,270 the £2,093 received 
as interest from our investments, &c., we have a total of £11,363 to deal 
with, while our expenses have been £5,534. In the second halt of 1900, 
the expenses were £6,502, or £168 more, which is a very small variation 
on such a large business, and which confirma the opinion I have expressed 
before that we have no elastic accounts to cut down and economise upon. 
Both in Cuba and in London the officials of the company thoroughly under- 
stand that we have to work as economically as possible, and will do their 
best in that direction. As regards the dividends, the pre'erence shares on 
which the dividend is, as you know, at the rate of 10 per cent. per annum, 
will absorb £35,000, and we propose to pay at the rate of 4 per cent. per 
annum on the ordinary shares, which will need £3,200, and enable us t» 
carry forward £4,590 to the next half-year, as compared with £4,761 
brought forward from June, 1901. The broken cable which we had 
between Cape Cruz and Santiago has been successfully repaired. The 
steamship “ Newington ” was hired for the purpose, and went out from 
here with the necessary cable on board. Mr. Keith kindly consented to 
take charge of the expedition and met the Newington” at Jamaica, The 
cable was found to be broken in pretty deep water, and considerable skill 
and patience were required to repair the damage ; Lowever, Mr. Keith was 
able to telegraph to u-, on March 51, that the cable was in order again. 
The cost of the hire of the steamer and the cable used will not fall far 
short cf £6,000 to £7,000, which we'shall have to meet out of our 
reserve fund during the present half-year. I regret exceedingly that 
we are still unable to report the settlement of the claini for the damage 
done to our cables during the Spanish-American war, but, as mentioned 
in the report, we underatand that the bill in connection with the same is 
now pending in the House of Representatives, Our Foreizn Office have 
been helping us as much as possible, and we know that the late President 
McKinley recommended the House of Representatives to pass our claim. 
The appeal of the West Indis and Panama Telegraph Co. to the House of 
Lords in our suit has not yet come up for decision, but we are now 
informed that it will probably do so durinz the autumn. I nox move the 
adoption of the report and ac ꝛ0unts. 

Mr. ROBERT KAYE GRAY seconded. 

Mr. NEVILLE: Can you give us any information as to what effect the 
Marconi system is likely to have on our Company—what effect it may have 
on our property ? | 

The CHAIRMAN : As far as we understand the system it is in such a 
vary early state that I do not think, «o far as our pockets are concerned, 
it is likely to affect us in any degree. I daresay you have seen how the 
highest experts are fighting over it. One says it is a gool system and 
another that it is not suitable to take the place of cable property. 

The resolution was then carried unanimously. 

Resolutions approving the dividends were thea passed, and a vote of 
thanks to the chairman, directors and staff terminated the procsedings. 


West Coast of America Telegraph Co. (Ltd.). 


The fifth ordinary general meeting of the shareholders of this Company 
m held on Tuesday, under the presidency of Sir JohN DENISON-PENDER, 
K.C.M.G. 

The SECRETARY (Mr. Frederick L. Robinson) having read the notice 
calling the meeting and the Auditors’ report to the shareholders, 

The CHAIRMAN said : The report gives pretty nearly all the figures, but 
I will make a few comments upon them iu order to enable yo. to judge 
how the Company is going on. The gross receipts during the year ended 
Dec. 31 last amounted to £32,106, compared with £39,883 in 1900, 
an increase of £1,218. In 1898 they were £25,080, in 1899 £28,347, 
in 1900 £350,888. You will, therefore, sce that there has been а steady 
increase in the gross receipts. Tue improvement between the 
1000 and 1901 accounts has not baen in the same ratio as was 
shown in the previous years, but that is not owing to any loss 
of traffic; it is accounted for by the tariff reductions which were made 
in April of last year, which, of course, told against the revenue of ths 
Com . However, we still maintain an іозгеазе in 1901 over 1900 of 
£1,218. With r.spect to the working expenses, they amounted to £235,022 
last year as compared with £235,016 ia 1900, so you will see that the two 
amounts were very similar, there being a small decrease of £21. As I say, 
the amount is practically the same as in the previous year, but it is some- 
thing if expenses do not increase, because I am sorry to say that that is 
the generalrule. The interruptions that have taken place during the year 
we are considering were two in number. Th» Chorrillos-Mollendo cable 
was down from June 5 to 9, and the Mollendo-Arica cable was down from 
November 14 to 29. The cost of cable repaira his been pretty much the 
same, but in the one case we spent more on coal, for the distanc» 
was longer, while in the other case wa spent more on cable, which is 
better for the company, because, after all, if you get now cable in 
you may consider that it wil work longer. Tbe amount of cable 
we bad to put into the last repair—to the М llend»—Arica cable 
in November—was 14 knots. In order to keep expenses down, wa 
work pretty well from hand to mouth. As we took out of our cable stock 
14 knots, we necessarily had to send out this year stock to replace it, and 
we sent out something like 50 knots. That stock, which cost about £3,009, 
does not come into these accounts; but it will come into the accounts іэ 
be presented to you next year. I was in hopes that I should be able 
to report that the ship had not bsen called upon up to the present 
for any work this year, but I am sorry to say that a message came 
in this morning to say that the Mollendo-Arica cable is interrupted, 
and the ship has already left to effect the repair. The amount we 
have to deal with —namely, the difference between ths receipts and expen- 
diture, together with the sum brought forward —is £9,672. The debenture 
interest takes £6,000, and the income bond interest £800 ; and we have 
put to a general reserve fund £1,500, and also placed £1,000 to mainten- 
ance ship's fund. These two latter amounts open up again, I am glad to 
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say, reserves which we have been forced for some years to do without. 
Your ship stands in the books of the Company at £10,000, and we conaider 
that a full value for her. Instead, however, of writing that amount down, 
we have put £1,000 aside to reduce the value of the ahip, and aleo to be 
used, in case of any special expenditure, for maintenance. The £1,500 is for 
the starting of a general reserve, to which I hope we shall be able to add 
every year in order to replace the cables as they become too old to work. 
I do not think there is anything else to which I need call your attention. 
I now move the adoption of the report and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded, and it was 
carried unanimously. І 

Sir J. Denison-Pender was re-elected a director, and the auditors 
(Messrs. Deloitte, Dever, Griffiths & Co.) having been re-appointed, a 
cordial vote of thanks to the chairman, directors, and staff terminated the 
proceedings. 


Submarine Cables Trust. 


The thirty-firet ordinary annual meeting of the certificate-holders was 
held on Tuesday, the Most Hon. the Marquis OY TWEEDDALE, K. T., presiding. 

The SECRETARY (Mr. Sidney Collett) having read the notice convening 
the meeting, | 

The CHAIRMAN eaid : The revenue, including interest on deposits for 
the past year, amounted to £24,615, againat £24,901 in 1901, a decrease 
of £2386. Of this decrease £81 is due to additional income tax deducted 
from the dividends on the various stocks and shares held by the Trust, 
while, included in the revenue last year, were five quarterly dividends on 
our holdings ia the shares of the Commercial Cable Co. against four dividends 
duriog the present year. These items, together with the reduction of £115 
in the amount received for interest on deposit, account for the decrease. 
A full statement is given in the accounts as to the redemption of certificates, 
shewing that out of the surplus funds, during the year now under review, 
we have been able to redeem a further 31 certificates (exclusive of the 
coupons of reversion) by purchase in the market, at a cost to the Trust of 
£3,611. 19%. These certificates bring the total number of certificates can- 
cel'ed to 928. We have paid the usual two coupons of £3 each, and, 
after transferring the sum of £3,611. 19s. to the Redemption Fund, there 
is a balance of £71. 11s. 5d. to carry forward to the next account. I now 
move the adoption of the report and accounts. 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion. 

Mr. FULLER eaid in the report the cost price of the investments 
was given, and he thought that it would be satisfactory to most of the 
certificate-holders if their market price, at the date of the report, could also 
be given in the future. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.LE., said he thought that this 
would be a very doubtful proceeding. 

Sir J. DENISON-PENDER remarked that the Chairman could always 
give the information at the meeting. 

The CHAIRMAN : The present market value is £433,389, The present 
surplus over the capital, which is really interesting to the certificate-holders, 
is £92,963. These figures make our certificates considerably above their 
market value. Their present market price is about 115, but their real 
value is about 1:8. He then put the motion, which was carried 
unanimously. 

The retiring auditors, Meisra.'Deloitte, Dever, Griffiths & Co. and Messrs. 
Gane, Jackson, Jeffreys and Welle, were then re-elected, and a hearty vote 
of thanks to the Chairman and his co-Trustees and the staff was proposed 
by a shareholder. 

The CHAIRMAN, in returning thanks, said he was glad to find the 
certificate. holders took an optimistic view of the future. When the present 
scare had passed away, he had no doubt Submarine Cables Trust certificates 
would recover their price, which was a little depreciated at present. 

The proceedings then terminated. 


Great Northern Telegraph Co. (Ltd.). 


At the meeting, at Copenhagen, on April 30, Mr. F. ZAHLE presided, but 
as he was prevented by illness from rendering the report himself Mr. 
Melchior read the following: After a graceful reference to the death of the 
hon. chairman (Mr. C. F. Tietgen, the principal founder of the company), 
Mr. MELCHIOR said: With regard to the ordinary events of the year, 
the number of interruptions in Europe amounted to 15 on seven of the 
cables, while in the Far East there were 14 on five cables. Thec.s. ^ H. C. 
Orsted had been on active service for 152 days, of which 14 were for the 
account of others (repair of the cable between Germany and Norway), and 
the Store Nordieke for 226 days, of which 81 were for the account of 
others, Amongst the works undertaken for others was the laying of the 
Chefoo-Taku duplicate cable, which was opened for traffic on May 51 last, 
and had already become very useful. The Wladiwostock route was 
improving, but it should not be overlooked that the line ran very close to 
the borders of Manchuria, where matters had not yet settled down to 
normal conditions. That was an additional reason for pushing for- 
ward with energy the contemplated duplication of the Wladiwostock 
route by means of a Taku-Tientsin-Pekin-Kiachta line, and they hoped 
that the negotiations which they had begun with the Governments inter- 
ested would soon lead to a successful issue. They had assisted, as far as 
their intereats permitted, and as far as was compatible with their engage- 
menta and duties to other Governments, in the landing at Amoy of a cable 
belonging to the French Government, cornecting that town with Tourane 
(Indo-China). 

Although their receipts for 1901 had not quite reached the exceptionally 
large amount of the preceding year, they had been sufficiently large to 
allow them to propoee once more to distribute a final dividend of 10 per 
cent., making a total of 15 per cent. for the year. At the same time they 

~ had had to provide for a substantial augmentation of the different reserve 
funds, Although their receipts had reached so high a total, that result 


amount to credit of revenue is £25,243. 16e., 


station. 


was solely due to temporary causes. Not only did the political and military 
events in the Far East which caused the exceptional increase in their 
revenue in 1900 extend over a great part of 1901, the peace treaty not 
being signed at Peking until Sept. 8, and the withdrawal of the troops being 
effected later and more slowly than was expected, but the favourable result 
was also due: to a great extent to the postponement until 1903 of the Inter- 
national Telegraph Conference, at which they were prepared to make large 
tariff reductions for the Far East traffic. In those circumstances the board 
considered it their duty to lay their views of the company's position clearly 
before the shareholders. In reference to the heavy fall in the value of the 
shares which occurred at the beginning of the year, that was exclusively 
due to the panic which seized the shareholders of all telegraph enterprises 
when the transmission by means of wireless felegraphy of the signal 8 
between Europe and America became known ; but unless fresh extraordi- 
nary ‘developments should take place in wireless telegraphy in the near 
future, they considered that fall in price to be much exaggerated. At the 
same time they fully acknowledge the great use of the new invention 
within certain limita and under certain conditions. 

In the revenue account, salaries and wages bad increased by £6,910. 11s. 3d. 
and expenses of stations, offices and agencies by £2,494. 15s. 9d., owing to 
a considerable increase of staff, and to the large amount of material 
used by tbeir stations in the East during the two last exceptional 
years. Ordinary supervision of sea and land lines and repairing 
steamers had increazed by £3,190. 16s. 114. owing to the steamers 
having been so largely employed for account of others. The amount 
under sundries on the credit side amply counterbalanced the increase. 
Rates and taxes were higher by £1,541. 16s., due to the increased revenue 
in 1900. The net traffic receipts had decreased by £33,740. 8e. 4d., which 
was exclusively due to the return to a more normal state of affairs in China 
after the peace of Pekin. Loss on exchange had increased by about 
£11,256, due to depreciation in value of dollar in China and elsewhere. 
Sundries bad increased by £5,247. 6s. 4d., principally on account of profit 
from cable steamers. The balance-sheet included a fresh item—viz., 
participation in other telegrayh enterprises (£129,000), their proportion of 
the amount advanced to China at 5 per cent. interest for the cables laid 
by this company in 1900 and 1901, which amount would be amortised in 
30 years. The interest would be credited to reserve. Investments had 
increased by £177,601. 18s. 7d., and advances guaranteed by banks b 
£147,222. 4s. 5d., whilst sundry debtors had been reduced by £78,803. 4s. 1d. 
The reserve and renewal fund had been increased by the interest on 
investments, including interest for more than a year on the capital 
expended on the Chinese cables; sundry creditors had increased by 
£82,203. 18s. 54., but that was only apparently, the company not yet 
having been able to settle the accounts in connection with the laying of 
cables in China. The profit on reserve cable sold represented part of the 
profit from reserve cable sold during 1900 and 1901. | 


West India and Panama Telegraph Co. (Ltd.) 


The report of the directors for the six months to Dec. 31 states that the 
inst £24,300. Os. 1d. for 
the corresponding half-year of 1900. The expenses have been £19,836. 14s. 8d., 
against £20,962. 14s, ld., leaving £5,407. ls. 4d., to which is added 
£2,529. 58. 5d. interest on investments, and £6,512. ба. brought from 
last account, making £14,448. 12s. 9d. It is propoted to psy 6e. per 
share on account of arrears of dividend on the first preference 
shares (£10,568. 186.), the balance being put to current half-year’s 
account (£4,079. 14s. 9d.). This will leave in arrear the first preference 
dividend for the six months to Dec. 51, and 18 months’ second preference 
dividend to same date. 

The International Conference recently held in Bruesels has decided, sub- 
ject to ratification by the powera concerned, to abolish foreign sugar 
bounties on Sept. 1, 1903. The abolition of these bounties is calculated 
to be very beneficial to all West India interests, ` 

The company's appeal to the House. оќ Lords in the action brought 
against it by the Cuba Submarine Telegraph Co. is expeoted to ba heard 
this year. | Pe 


The Western Telegraph Co. (Ltd ). 


The report of the directors for the ‘half-year to Dec. 51 last states that 
the revenue amounted to £221,612. 9+. 1d., and the working expenses to 
£101,002. 19+. 4d. After providing £9,576. 3:. 10d. for debenture interest 
and sinking fund, and £4,391. 193. 2d. for income tax, there remains 
£106,541. бв. 9d. To this is added £3,368. 142. 9d. brought forward, 
making £109,910. le. 6d. Firat and second interim dividends (£62,379) 
have been paid, and, after transferring £40,000 to general reserve and 
£2,000 to maintenance ships’ reserve, there remains £35,551. le. Gd. to be 
carried forward. The revenue includes £11,336. 11s. 6d. dividends on the 
company’s investments in other telegraph companies. 

Important renewals of the Para-Maranham and Pernambuco-Rio No. 1 
cables were arranged for last autumn, and have been completed during the 
current half-year. The cost of the new cable (£52,398) for these purposes 
is charged against general reserve. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—Col. A. J. 
Filgate, at the meeting on Thursday last, said the company’s business con- 
tinued to grow at a rapid rate and was likely to continue to expand for a 
considerable time. This expansion entailed considerable expenditure. 
During the past year they had spent £63,372, and the total capital 
outlay at the close of the year was £180,639. The total length of mains 
laid was 46 miles, compared with 26 in 1900. Further mains material was 
being sent out. It seemed probable that growth of business would involve 
the building of a third generating station, and if the company obtained 
the contract for supplying Howrah, it might entail the erection of a fourth 
There were frequent demands for extensions. of mains, The 
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board had confidence that the additional outlay would prove remunerative 


‘and help to pay satisfactory dividends. During the year 10,000 new 
shares were issued at £6 each, and the premium (£10,000) had been 
added to reserve, which now stooa at £15,000. £5,590 at credit of 
renewal fund would be charged with expenditure on repeirs and main- 
tenance. The gross revenue amounted to £23,248, compared with £11,147 
in 1900, and the expenditure £14,602, compared with £8,252. There was 
£9,016 available for dividend, and the board proposed a final dividend for 
the half-year at the rate of 7 per cent. per annum, making with the 
interim, 6 per cent. for the year. From Jan. 1 to the April 4 the lamps 
and motors on the system showed an increase equivalent to 8,020 8 c.p. 
lamps, while the increase in the game period of 1901 was 7,106. The 
motion was carried. i 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)—At 
the meeting on Wednesday the chairman (Mr. John MacFarlan) moved the 
adoption of the report, abstracted in our last issue. He said the loss on the 
year’s trading was due entirely to circumstances over which they had no 
control The work done at the factory, even so far as November last, 
‘showed a considerable profit, and although Germany was passing through 
an industrial and financial crisis, the amount of ordera received showed 
considerable increase. "Turning to the finances of the company, he said it 
was absurd that they, occupying an important position amongst the 
manufacturers of Germany, should pay 8 per cent. for their debenture 
Btock ; and were it not for the fact that so many debenture stockholders 
were shareholders, he thought they should make any sacrifice to reduce the 
rate of interest paid, if only for their credit's sake; but, under the circum- 
stances, what the shareholders received less by way of dividends they 
received by way of interest, and at the same time they got a fixed sum 
regularly. They found that they could not profitably underwrite the new 
issue of stock, and therefore the directors considered there was no alter- 
native but to ask for an extension of three years fer the redemption of the 
stock, when the preference shareholders would cease to take nine-tenths 
of the profits, and when the whole question of a re-arrangement of the 
company's finances could be taken up without interfering with the rights 
of one or other of the sbareholdera. There was an increase in their sales 
compared with the same period last year, and they had at present a list of 
ordera which was larger anything they had had previously. They had 
again secured the German Government contract for three yeare, The 
report was adopted. 


KIDDERMINSTER AND DISTRICT BLECTRIC LIGHTING AND TRACTION 
CO. (LTD.)—At the meeting last week the chairman (Mr. W. L. Madgen) 
said substantial progress had been made in both lighting and tramways 
departments during the past 12 months. In the electricity supply depart- 
ment the receipts amounted to £2,747, compared with £182 for the four 
months of 1900 during which supply was available. Private consumers 
represented the equivalent of 7,628 8 c. p. lamps connected, compared with 
5,760 a year ago. Expenditure for the year on capital account, £15,148, 
included £9,893 on new machinery. Of the total capital of £77,000, 
£56,000 was invested in the Kidderminster and Stourbridge Electric Tram- 
ways Co., from which the company received £2,240 in dividends, compared 


with £1,540 in 1900. The gross receipts from all sources amounted to’ 


£5,889, against £2,924 in 1900, and the net profit to £2,539 compared 
with £2,157. 


CITY NOTES. 


— — . 


MEMORANDA.—Bank rate 3 рег cent. (since Feb. 6, 1902). Price of 
silver 234d. per oz. (May 5). Console (24 per cent.) 9413-95 f for 
money, £54—954 for account; 24 per cent. 95—954 (May 8). Consols 
Pay Day June 2 ; Stocks and Shares Continuation Days, May 15 and 27; 
Ticket Days, May 13 and 27; Pay Days, May 14 and 28 ; Mining Share 
Carry-over Days, May 12 and 26. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The numbers are given in 
an advertisement of the 152 debentures of £100 each of this company 
which have been drawn for payment on July 1 at Parr's Bank, Bartholomew- 
lane, London, Е.С. 

CASTNER-KELLNER ALKALI CO. (LTD.)—The directors’ report for the 
year ended March 51 states that the net profit, after liberal expenditure in 
keeping up the works and machinery to the highest state of efficiency, is 
£68,519. 82. 1d., and, with £2,266. 19s. 9d. from last account, there is a 
total of £70,586. 78. 10d. Interim dividend at the rate of 4 per cent. per 
annum for the six months ended Sept. 30 absorbed £9,000, and debenture 
interest £10,956. 128. 5d., leaving £50,629. 158. 5d., out of which the 
directors recommend that £15,000 be appropriated to depreciation 
(increasing this to £40,000); that the whole of the amount standing 
to suspense account (lawsuits), and expenses and costs of amalgamation 
(£11,059. 18s. 10d.) be written off; and that a dividend at the rate of 
8 per cent. per annum be paid for the tix months to March 31, amounting 
to £18,000, making, with the interim, 6 per cent. for the year, leaving 
£6,589, 16s. 7d. to be carried forward. 

MOTOR MANUFACTURING CO. (LTD.)J—At a recent meeting of this 
company, presided over by Mr. Roger W. Wallace, K. C., it was decided to 
adopt a scheme of reconstruction presented by the directora. 

MUNICIPAL LOANS.—The Hyde, Stalybridge, Mossley and Dukinfield 
Joint Tramways and Electricity Board is prepared to receive loans in sums 
of not less than £100, at 54 per cent., for three years. 

NEW GENERAL TRACTION СО. (LTD.)—The gross profits for the past 
year were £535,064. 8s. 7d., after deducting £7,385. 7s. 3d. for general 
expenses, salaries, directors’ fees, interest on loans and legal expenses ; 


a 


5 per cent. interest on the company's outstanding mortgage debentures up 
to March 25 amounted to £5,677. 15e. 8d., leaving £47,386. 12s. 11d. It 
is proposed to write off £6,693. 15e. (expenses of debenture issue) and 
£166. 8s. 5d. (loss on Cor sols sold during the year), leaving £40,526. 98. 6d., 
and, after adding £41,135. 148. 3d. from last year, there is a total profit of 
£81,662. да. 9d. The directors recommend (a) that £70,000 be applied to 
write off balance of goodwill, and (ö) that the balance (£11,669. 3s. Od.) be 
carried forward. During the year the directors offered for subscription 
£200,000 5 per cent. mortgage debentures, of which £181,300 were sub- 
ecribed. The company’s tramway system at Philadelphia, which has been 
increased from 20 to 25 miles, has still only 9 miles in operation. The 
delay in completing has been due to still pending litigation. So far the 
various suits brought against the Philadelphia system have been decided in 
its favour. The only case which their opponents had carried to the Supreme 
Court was recently heard, and the decision is awaited from day to day. 


PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS 
AIRES (LTD.)—For 1901 the balance of revenue account amounted to 
£80,444. 10s. 3d., and after deducting interest, London expenses, &c., there 
is à net profit of £67,505. 11s. 10d., whicb, after paying debenture interest 
(£14,555. 165. 8d.), leaves £52,771. 15s. 21. available for dividend. Two 
dividends, of 2+. 6d. each, were paid on the preference shares (absorbin 
£40,000), and it is proposed to carry forward the balance (£12,771. 15e. 2d.). 
During the year £45,191. 33. 3d. was expended on improvements and 
extensions of maine, cables, &c., and on new plant and machinery, rendered 
necessary by the increasing demand for electric current for lighting. 


STOCK EXCSANGE NOTICES.—The Stock Exchange Committee has 
been asked to allow the further issue of 50,000 £5 fully-paid 6 per cent. 
preference shares of the British Westinghouse Electric and Mfg Co. (Ltd.), 
and the further issue of 10,000 £5 fully-paid six per cent. cumulative 
preference shares of Ed mundson's Electricity бури» (Ltd.), to be quoted 
in the official list. | 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


! 


E | AGGREGATE. 
Week S I 
Line. ended ‘De 
| £ e | £ 
Aberdeen Corporation. . Apl. 26 | 698 + 63 47, 33,294 |+ 2,106 


Ayr Corporation ....... „| May 3 180 


*Birmingham Tramways| „ 5 4834 + 363| 17 78,515 427,896 
Blackburn Corporation.] „ 2 724 + 76 18 11,371 |+ 1,416 
Black pool Corporation... „ 1 475'+ 123 5 2,172 — 
Blackpool and Fleetwood , 3 357 — 318 4,246 T 296 
Bolton Corporation „ 4 1.556 + 188 5 7,261 — 249 
Bradford Corporation. „ 4 2,786 7 1,8560 5 | 15,537 7 10,652 
Brighton Corporation. , 4 710 . 25 | 13,143 .. 
Brisbane Tramways...... Mar. 19 2457 + 332| 12 | 27,795 |+ 2,821 
*Bristol Trams & Carriage May 2 4,157 — 337 17 69,856 |+ 4,383 
Burnley Corporation. , 3 687 + 2356 + 3,266 |+ 969 
Buenos Ayres & Belgrano] Abl. 6 2,778 — 22% 14 37,760 — 951 
Calcutta Tramways Co.. May 3 B21,765 +Е2,9 :| 18 398,221 55 
Carlisle Tramways Co. . „ 5 150 — 14718 2,562 + 44 
Central London Railway} „ 5 6,937 T 559 18 119,796 |+ 8,772 
City & South London Ry.| „ 4 | 2,920 +1,058| 18 | 53,457 | +17,621 
Cork Elec. Tramways Co.] „ 1 580|+ 501517. 6,712 |+ 192 
Devonport & Dist. Trams} Apl. 25 398] .. | 164 6,337 - 
Dover Corporation Muy 8| 184/- 15 5 923 |+ 148 
Dublin & Lucan Railway} , 4 107|- 8| 18 1,048 + 139 
Dublin Southern Dist...| ,, 2 793|- 5117 0 + 3,498 
Dublin United ........... „ 2 3,692 7 4017 59,587 { 
Dudley—Stourbridge .../ Apl. 25 | 685|+ 36) 16у 10,787 |+ 2,005 
Dundee Corporation.. , 30 675|+ 700 - T 
East Ham Council ...... May 5 392 45 | 16,206 ave 


Gateshead & Dist. Trams] Apl. 25 691 pis 16} 10,482 P 
*Glasgow Corporation . . May 3 11,687|-  70| 21 227,427 |+ 80,167 


Greenock & Port Glasgow, Apl. 25 | 450|+ 24&) 165 6,518 |+ 5,644 
Hartlepool Tramways..| . 25 | 252/+ (3| 164, 3,198 |+ 237 
Hull Corporation Мау 3 1,603 ＋ 23] 5 | 8,206 |+ 61 
Isle of Thanet Co. .. „ 3 409 T7 &8&Il.. sia jd 

Kidderminster & Dist.... Apl. 25 | 103|- 15 103 1,620 |+ 141 
*Liverpool Corporation... „ 26 | 9,258/+ 54 17 151,502 | 15,221 
Liverpool Overhead Rly. May 4 | 1,399|-- 25518 | 25,2358 |— 2,515 
Manchester Corporation „ 3 | 2,586| .. 847 | 96,913 — 

Merthyr...... . . q Apl. 25 169|- 75) 163 3,132 |- 567 
Middleton . „ 25 2611 43 1,506 is 

Newcastle-on-Tyne Corp May 3 | 2,451] .. |... gen — 

Oldham, Ashton & Hyde. Арі. 25 499 30 164 7.715 1 
Perth W. A.) Elec. Trams May 2 1,100 . 226/344 | 42,952 | +14,080 
Poole & Dist. . . . Арі. 25 250|- 11 163 5,374 |+ 39 
Portsmouth Corporation May 3 1.318 T 727| ... ss oe 

Potteries ............ . 6. Apl. 25 | 1,4691+ 67| 163 22,590 |+ 896 
*Salford Corporation = ste Кн ae ise 

Sheffield Corporation. May 4 | 3,875|+ 337| 18 | 66.527 | 15,214 
Southampton Corporatn „ 1 844|4- 132| 17 | 15,752 |+ 2,721 
Southport Tramways ... Apl.25 | 229|+ 78 164| 2,652 |+ 704 
*S.Staffordshire Trams... „ 25 765|- 9 164 11,984 |+ 595 
Swansea Trams . . „ 25 4267 55) 164 6,774 |+ 649 
Taunton Trams . „ 25 89 — 164 904 "n 

Tynemouth & Dist. .....| „ 25 221|-  15| 163] 5,262 |+ 144 
Wolverhampton District! .. 95 143|4- 88] 164| 2,185"!4 1.401 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 3 days. { Minus 2 days. 5 Plus 2 days. TPlus 8 days. 
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PRESENT | AMOUNT| LAST PREVIOUS Price БАТЕ PER BUSINESS DONE 
AMOURT. ОР DIVI- | NAME, Wxrk's PRIOK, Wednesday, Оент. DIVIDEND DUE. DURING WEEK 
SHARE, | DEND. APR. 30. May 7. YIELDED. ENDING MAY 7. 
ELECTRICITY SUPPLY. E в. d. | Highest | Lowest 
100,000 1 » | Bl'ekb'th&Gr'nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) i i i i Sr ; 
£100,000| Stock | 449; Do. 4% Ist Deb. Stock Prv. Certs, (red. & соп.).. | 10) 10 100 104 4 6 9 i £^ 
7,500 10 14/0 эш зай Poole Elec. Supply Ord, ...........1 1l 12 11 12 516 8 ne аза om 
7,500 10 4/6 per Oent. Cumulative Cone... ME. 8 9b 10 + 5 9 чи P e 
70,000 Stock 4% Do: Cent. Debenture Stock (red.) . . 108 106 103 106 6523 is » aa 
20,000 5 6 Brompton & Elec. Supply Ord ........... 9 9} 9 935 44 8 x T. »: 
20,006 H 3/6 Do. 7 per Oent. Preference 9 93 9 9è 813 8 March and September om 
10,006 E 2/6 | Oaleutta Elec. Supply Ordinary (Nos. 1-20, 000) re 8] 93 8% 9} 27 4 sts "P i 
10,000 5 eo Do (Nos. 20,001-30,000) . 8 9 8 9 а би за 
£250,000| Stock - | Central Electric Supply Со. 4% Guar, Deb. Stock...| 106 18 106 108 314 9 * — - 
E6,600 b 6'0 | Charing Cross Ж Strand Elec, Sup. Сем to 50 a к. 9 10 9 10 5 0 0 | February and August 916 9,5, 
—— ‘is — (50,001 to 70, 000) . ETE A 62 A H "TRA is ws d 
. Oent. erences . TI "reste | eee eee 
£250,000 | Stock 4/0 Do. . Deb. Stock Red 105 107 105 107 815 6 ды. | ae 
44,456 5 1/6 n (Nos. 1- 14,0004:20,501- Yi 086) 61 61 6i 5] В 9 Т АЮ са 5} н 
#16v,000 Steck 4 per Oent. Debenture Stock (red.) ...... 110 113 по 113 4 0 2 June and December... — js 
70,679) 10 10/0 2 e Lighting Ord. . q 8 9 8 9 5 6 7 | February and August Fd 5 
40,000 10 6/0 $ per Cent. Cumulative Prof. . . . 18 18 12 13 412 4 | January and July ...... 12 — 
£400,000 | Stock 5 б per Gent. Debenture Stock (red.) ...... 123 121 123 128 3 18 19 | June and December... 125] 123 
4 300,000 | Stock 4j 44% 2nd Deb. Stock Certs. (all pd.) .. . 163 16 108 106 4 6 0 x 1044 * 
£0,000 10 Chem of London and Brush Prov. Ordinary. 8 9 8 9 4 811 EN Ke e 
30,000 10 6/0 Do. 6 Oent. Cumulative "o x mean 12 18 12 18 412 4 | March and September 12} 12). 
400,000 Stock 44% Deb. Stock (all pd. ) (red.) о) MO. 32 107 110 430 i» 1005 109 
10,000 5 46 | Folkestone Electricity Supply Co. Ord sam te! | if. 26 812 0 À RS 
£50,000| Stock а Do, 4% lst Debenture Stock (гей.)..,. . 102 105 102 105 - е А ove 
11,000 " B 4/6 " Hove Electric hting Ordinary..... %%% ee OEE Fee өе, 7 8 7 8 5 0 0 oo "TT] oo 
31,000 5 5/0 | Kensington and htsbri Ordinary Su aab AE 11 10 11 41011 oe see бө 
10,000 5 6% Do, - Oent. Ist Prof. ei 61 ei 63 4 811 | January and July ...... m e 
£90,000 | Stock 47 ni . Deb. Stock (red.). I Bob. Stk.(red.) 101 104 101 104 8 18 11 B à os 
4115,00 ct Y - 4X e t. St n.) 4% и кї, \' f p^ B 14 11 p: 1013 € 
110,000 ... . eee eee 1 v LII ев? е 
19,540 3 3/0 Do. erence . , 4 43 4 44 6 13 4 44 : 
£250,000 | Stock 4% d Der Cont. н Debentures......| 95 100 95 100 4 0 з | Mar., June. Sept., Dec. ЕА > 
100,000 10 7/0 u ape Elec. Su „ (1 to 85,000) . 15) (14 154 16} 318 8 | April and October...... 1°4 155 
£220,000 , Stock p per Cent. а Stock First M. Ig ' 1h 111 116 818 2 June and December .. isi dat 
£260,000 Stock De Oent. Mort. Deb. Stock ( * jeni t D 10) 97 100 3 10 8 с 93 ace 
8,652 10 6/0 Notting tric Ordinary P99804909009202)90909*** ге 14 15 14 15 4 0 0 March LIII 14j 1 i 1 E 
12,194 5 5/0 | Oxford Electric Ordinary . аа oe 6 5 8 48 4 "m M 
£50,000| Stock 4% Do. 4% Debenture Stock A DE. ЛИ 93 101 819 8 án d ie 
300,000 1 LIII Rand Electric LETETTE SCART OREO EK Ree ЛП 14 19 là 14 eee eee ows 
£135,000 | Stock ver Plate Elect. Lt. & Traction 7 ist Mor.Deb....| 65 70 65 70 m January and July 70 — 
£100,100 100 44% |*Royal Electric Oo. of Montreal 447 Ist Mrt. D, 102 104 102 104 4 3 4 | April and October...... 102 e 
40,000 : 5% xz aad TT 3 — trio Ordinary .. — p ei Hl 154 : 13 7 | February and August 15 141 
30,000 per F referen: назаве i) erence à 13 8 9 9 
450,000 Stock | з} Do. Ber Geni, Debentare 8000 k (red. кәк КЕ Ж M в, 101 [396 W t : 
12,000 $ E — Electric Supply 8 1j 2} 1j 2} s а * 
850,000 Btock 1x Do. 47 Debentures COC EPE Se навое еее EC OSRCEF Oe ++: 80 90 80 90 4 в 11 eee 
. ⁵— | зо ш н ЕТЕНЕ <a“ И, 
ат ^ finnnlv nare 2 1 & 42-0 ch and coe . 
28,141 5 — Do. брег Cent. Cumulative Preference „s.e 34 4 3) 1 bs im" ics oes v. 
360,007 А ELECTRIC RAILWAYS, TRAMWAYS, &e. " i ; 
o-Argentine Shares (1 to 260,007) xi 4 3 43 417 0 | April and October 4 з 
£230,000 Stock 6x а 9 Permanent 6% Deb. Stock 17 182 125 3) 413 9 es -— 
20,000 10 i Barcelona Tramways Ordinary . . . . . . 14 84 7 83 — — 8) 8 
10,000 10 5/0 Do. 6% Cumulative Preference ................ 8 9 8 E 5 11 1 i w “a 
£148,100 | Stock % Do. 449 Debenture Stock (red.) . 94 99 9 10) 410 4 2 у» = 
15,000 10 |0 | Blackpool and Fleetwood Tramways. .. . . . . .. 13 4 3 4 41210 — — — 
75,000 5 — Brisbane Electric Trams. eee Ord. M 3 34 3 H ә. — | 31 3.7 
75,000 5 2/8 Do. 57 Cum. Pref... . 4 5 5 0 0 id à i 
£400,000 | Stock 4 Do. 447 Deb, Prov. . нден» |, ME 117 14 107 1 2 1043 хе 
50,000 10 Bristol Tramways and Carriage „ 21 22 813 4 | February and August = " 
25,000 10 4 Do, Oum stveProhrenselfulty pd ENS 10 10} 10 103 315 0 e se A 
£100,000 Stock 4 Do. 4 per Cent. Debentures . .. . . . . .. 109 111 109 111 812 1 | February and August »» 
20,00€ 10 4 British Columbia Electric Railway Graner. 6k 7 €4 7 216 1 БА 6:# „ 
20,000 10 Do. 57 Preference. . .. . . . . 0 e. E 2 9, 91 5 2 7 | May and November. n 
£250,000 40 2 Do. 449% 18% Mort. Deb... „ве. | 100% 102% | 102% 147 469 ра - 
100,000 10 6/0 | British Electric Traction Ordinary. . . . . | 1808 16% 13} 144 6 4 2 - 143 104 
100,000 10 6/6 Do. 6% 1 колок» е А ыма (iy |: ТШЕ > 121 12 414 1 | February and August 123 1:4 
£009,000 | Biock 5% Do. б per Cent. Perpetual Debentures „........ 121 127 121 127 3 18 9 sos 126 12t 4 
100,000 b LLLI Buenos Ayres & Belgrano 8 „„ ee % 14 1i 1$ 14 eee LII 1 eee 
40,000 5 8/0 Do, 69 “А” Опт. Pref. . xd 4i ^ | 43 ti 514 8 - 5 - 
27,500 5 10/0 Do, B” ...... x. 3s. and 7s. on a/c of arrears 4i 52 43 Б} 511 3 і з Ex 
£320,000 Stock b Do. Брег Gent. }еһепїпгөв........................ 103 106 103 146 414 4 н 25 
£120,000 Stock s% Do. 57 2nd Deb. Stk Prov. Certa. (al pd.) 97 100 97 100 5 0 0 x 93 {5} 
84,440 10 Calcutta Tramways (Nos. 1 to 34 440) . dep NO 16 114 18 138: 2 2 T 16 * 
£350,000 100 4196 Do. 186 Deb, Stock (Red) ., ee A08. 468 107 109 4 3 7 ae 107; 1073 
1 1/2 Cape Electric Tramways Shares . EQ 21 28 23 28 442 GR б 
£1,310,914 | Stock 4 Central London Ordinary Shock 3 „ 103 106 103 108 3 15 11 | June and December 165, 14] 
£494,093 | Stock 4 Do, 4 Preferred сае, e 103 108 3 15 11 зө 121$ 
£404 ,993 Stock 4 Do. ^ rotg Stock „ %%% ee пен веера. FOR 82 Oe Be, 100 Li 3 100 103 3 17 1 oo oe 
£698,201 100 4 Do. t, qu 0: «| 116 118 116 118 8 8 0 Spe А 
60,000 Б 2, City of 7. Trams, Co. 6% Cum. Pref... 5k 5 5 4 10 11 is А 
100 4 4% 1st Mort. Debs. Ж Ai 104 101 104 8 16 11 * . evs 
<. 330,000 | Stock 2} M» cu Bouth London Baüway Oon. Ordinary... 69 7i 73 72 215 7 | February and August 7: 70 
E 87,500 10 1 : Ordinary ( (Nos. 22 50 to 60,002) |. See OSs ones: wee on wee 3! 15 ove eee 
150,000 Stock x m uq О.Р ро Fred e(1891). | 128 133 198 183 815 5 ) 
t абда reference | T 3 - 
4200, 000 Stock 6% Do. (1896) 996666 эы: ваеннае ево т Pe eeeeeereeeeeeee - cv, 124 177 124 127 8 18 10 * + 1261 vee 
£150,000 | Stock 2 Бө, (MOT) сеен та load” 2i 120 124 " УА hi ae S 
£416,463 | Stock 4% 4 per Cont. Perpetual Debenture .. из. ae. | H9. "ЫЈ 3 8 7 | May and November ...| is 2 
60,000 10 6,0 Dublin United Tramways (1896) Ltd., Ordinary... 11 18. |I 123 100 КРК | - өзө 
52,987 10 6/0 Do, брег Cent. Preference............ RN 14 15g 144 154 317 5 bea ies - 
2800.000 100 84% Do. 33 per Cent, Mort. Debs, (red.). 96 $9 90 99 810 8 A 3 * 
39,000 5 6,0 | Electric Lgt. & Traction of Australia 6% Cum. "Pret. 4 4i 4 "m 6 13 4 xx 
£70,000 | Stock 40/8 Do. Б рег Cent. Debenture Stock (red.) „Kd 101 104 11 104 413 2 * 
78,000 10 8,0 | Great Northern and City Railwy Pref, КОНЬ (м хо 8 9 8 9 8 8 8 E н 8} 
20,000 10 8% T Do." "6 par Gant, Fratre 3 8 261 271 26) {Л 3 13 6 | March and September ве A 
10,000 10 33 Preference. бусаа 14 144 13] 141 4 0 0 a 5 vis ee 
£800,000 Stock 4% per Oent. Debenture ...... dess Ne ЛО 112 110 112 4 0 6 | January an i July ...... s 7 
37,600 10 1 i Overhead Railway 5 eee 4l b 4l 5 3 0 0 | February and August s iex 
10,000 10 5 Do. 5 per Cont. Preference ........... ... «е. 10g 11 10 11 $ AL УТ is ie 1 e 
145,000 Stock 4 Do. 4 Oent. Debenture . 98 £9 98 99 4 010 | January and July ...... ave ves 
£350,000 | Stock 4 Lond. Utd.. s.4%1stMt. Db. Stk. Prv.Crts. (Шура) 102 104 163 105 816 4 * | 104 Ta 
$6,108,000 | 81,000 Milwaukee Elec, Rail, &Lt.Co.6%30yrCn.Mrt.Bonds.| 111 115 111 115 4 61! ste | М - 
4€0,000 .100 Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs. (000). ..| 108 105 103 105 415 3 | гё — one 
4140,000 100 4 Do. Sterling 44% Debentures (1922) ........... . | 102 104 102 (4 4 6 7 Se 1^3 С> 
24,000 5 New General Traction 8 — 24 3} 2 3 8.8 Ж | Ms em 
40,000 5 6/0 Do, 88 Oumulative Preferenoe 1 5 3) 4] 6 13 4 | Мау . . . 6 — 
£181,300 100 596 Do. r Cent. Mort. Debs. (Reg.)... 96 100 98 109 5 0 0 50 ы — 
| £150,000 | Stock 12/4 | Perth(W. h Elec. Trams, Ltd, Ist Mort, Deb. Stck.| 99 102 99 102 413 2 ves 101 4,4 
13,334 10 8/0 Potteries Electric Traction Or — 000.000 9} 104 93 103 316 2 oan v 8. 
30,000 le bu Do, 6 per Cent, Oumulative — 10 11 10 11 41011 February and August — e 
£129,000| Stoch 43% Do, Cent, Debenture Stock ............ 106 109 106 109 bx» A tes 1084 ox 
$50,000 1 ed South Lanc e Electric Traction & Power Ord... i^ ei T | — 
51,182 1 ++ Do, 6% Preference 10/0 paid) *"*259990 208**9 am 149 ove ... eee f zd and October. ete oe - ibd 
50,000 1 we Do. 45 Preference (fully paid) ... Mn VR < 22 уз. e 4T 
£500,000 | Stock - Do. 4 1 Debenture Stock (50% pald) .. — ‘ - es Janos and ЭШ and Jul T .( VIC 
£540,000 | Stock 8% Waterloo and City Ordinary eee ененнен 1 91 94 84 0 . 3€ 10 
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0 LAST PREVIOU RATE PER BUSINESS DONE 
1 ES Drvi- NAME. aur. DIVIDEND DUE. DURING WEEK 
"| SHARE. | DEND. APR. 3 May 7. YIELDED, ENDING MAY 7. 
TELEGRAPHS. £ s. d, Highest | Lowest 
£82,800 106 4% "African Direct eum 4% Mort, Deb. (ғей,)...... 99 108 99 108 817 8 | January and July - эө 
25,000 10 өөө Amazon "p "2590/5200 0422000054090009900090004 0999 099 494 өбө ee: HI 43 44 eas June and Decem .. eee or 
£119,700 100 eee Do, ng rne 999494700694 T9906 ee 70 80 70 80 eae ces see ... 
27 8840 Stock | 126 F.. a 44 47 | 519 5 | Feb, May, Aug, Nov.“ 144 m 
U , Btock 25/9 "2990522004590 0005009094090400090504 904 * зз, 88 го 8) 91 6 6 4 LAJ "n 9í 89 
£8,097,640 Stock 2/0 Do. Deferred . s...» ооо A aa 0800000000009 eve 7 74 7 74 1 6 8 n 7 eee 
$13,333,300 $100 #1 Oommercial Oable Cay vital . vee vee ener 159 169 150 160 5 0 0 | Jan., Apr., July, Oct. ө» see 
1,341,209 Btock 4 * Do. B per Cent. benture Stock rr z ЁЗ t6 93 96 4 3 4 | n 933 sen 
16, 10 4 Ouba Submarine Ordinary Q— rM ' EE EET : 4 5 4 5 8 0 0 | February and August oer LII] 
6,000 10 10/0 Do, Praference 10 per Oent. 5992909090509 FOR He. Hee 13 4 7 13 14 7 2 10 5 ! LLL eee 
13,000 5 2/0 | Direct Spanish n н 3 4 a 3} 514 4 April and October. ра one 
6,000 5 De 10 per Oent. ulative Preference .... 8% (à 94 5 6 8 , M = 
£30,000 50 4t Cent. eres #08 600 608 eos Fetes 999** 98% 1107 08% 102% 4 8 3 January and July See cep ee ose 
60,710 20 8 Diet Uni States Oable Ha. Db. (withii s... 9k 1 9} 104 6 3 10 Jan J Apr. July, 91 eee 
£101,800 100 a Direct West India Oable 44% Rg. D Aem Nos. 1| 99 102 9) 102 4 8 8 | June and * — © e 
000,00 Stock 25 Eastern Ordinary . . . . Ito 1,200) (red.). 123 132 12) 130 5 7 8 Jan., Apr., July, Oct. 125 12° 
£1,980,807 Btock 17/6 Do. $i per Оеп. Profere ace Stock СЕЕ 83 86 83 86 4 1 6 "n "n E5} 83 
£1,432,268| Stock s% * Do.  4perOent. Mort. Deb. Stock (red.) ....| 105 109 107 111 313 5 | May and November 10 103 
300,000 .10 Eastern gx yi 5 TTT 123 13) 12} 134 5 3 8 Jan., Apr., July, Oct. 12] à 
£320,000| Btock 4x Do. 4 per Cent. Debenture Stock = 107 112 107 112 81110 | February and August 
£300,000 ‚100 4% |"NHastern and S. African 47 Mort. Deb, з 101 99 102 817 4 Feb and August see — 
£200,000 25 4% Do. 4per Cont. Mauritius Bub. vy ey ge xd 100% 1037 93% 1027 818 5 | May and November ose . 
150, 10 20/0 Great Northern of . 27 29 26 23 5 7 2 | January and July... * ө 
£75,006 100 ax Halifax’ Негода Oable 43 b(wthnNos.| 99 103 99 103 4 8 3 | Juneand Decem — à 
17, 35 1 Indo- S eU 1,200) (red. | 86 40 87 41 6 111 | May and November .. ae a 
£100,000 100 6 London Platino- Brazilian 6 per Oent. Debs., 100 „| 100 104 100 104 615 4 | March and September - өгө 
£100,000 100 ё Pacific & European Tel. 4% Guar, Debs. nt) ew | 99 102 9) 102 818 7 | June and December... - — 
15,609 oor wee *West African Telegraph Shares ILI ALIE, "aad +68 + lk 2 1$ 24 ese 0 
£139,300 100 | 6 ро. 56% Debentures (red.) sessssso coerce coves coves €9 101 9) 101 418 0 | March and September ove ~ 
80, R eee West Coast of America. АДАА OUT OO OORT OF ROT S OF ORE тео» - * өө eee eee 
£150,000 100 4x * Do. 4 per Oent. Debentures Берра е вове SOE неее. 99 102 99 102 8 18 b January and J "n s.. ... 
88,321 10 рае West India and Panama. rr i t i F May and Novem — i зер 
84,568 10 €/0 Do, 6 per Oant, lst Preference #80096 Se a na 59999 ee 5 5 5j 6 10 0 0 "n n 5; oe 
4,669 10 өөө Do, 6 per Cont. 2nd Preference eee sse- 3. 4 34 1$ " ' — one 
£80,000 100 EX |+ Do. per Cont. Debentures .....5—.. 100 M3 101 104 416 8 | Jan and July VeM E $ 
907,980 10 8/0 prenan Toisgraph (late Br zili'n Submarine) . .. .. 114 123 111 12; 5:6 4 | Mar, Oct, рес 123 116 
£75,000 100 6% nt. Debs, (2nd Series, 1906) ...... 102 10 102 10» 415 8 | Juneand ber... oes on 
£400,000 | Stock 4% Do: 4 per Cent, Deb. Stock (red.) ssesses 99 102 99 102 818 5 — — we 
44,000 £5 50 Teleph A. pin Sa 34 4 6 5 0 | August 
! Obili one у paid осеби v9 006004 O28 509944 90099925 4 жөлөө Fee ене эз OER Eee eve ct 
224.850 10/0 iv Consolidated Telephone Con. and Manfg. 1/6 2/6 1/6 2/6 12 0 0 | April and October...... - vee 
72,680 1 M Monte Video Telephone Ordinary e sss» à 5 00 Nover ber . ees - 
86.492 1 1 Do. 5 per Cent. Preference’ e ee eee өө. 1 1 5 0 0 "n — * 
£953,333 | Stock 6% National Co. Preferred Stock ... UR 95 99 95 9! 98.1 j3 м 954 д 
200,000 Б 0/11 Do. Preferred Shares (£3. 178. paid) .. un 34 3] 31 58 6 4 6 - — - 
£!, 9t 6, 667 | Stock 44% Do. Deferred Stock ... e — ose ser 56 €0 56 60 710 9 53 - 
15,000 10 о/о Do. 6 per Cent. Cumulative lst Preference. | 12 14 12 14 469 |P ebruary and August - — 
45, 10 6/0 Do. 6 per Cent. Cumulative 8 12 14 12 14 45 9 ка 2 o 
$50, 5 2/6 Do. Брег Cent. Non-Oumulative 3rd Pref, . si 5i 4i ba 417 7 | 5 = 
#2,000,000 | Stock х |+ Do.  Debenture Stock & per Cent. DN « «| 98 96 91 67 312 5 runs ава December .. 911 94} 
£600,000 | Stock 4 Do. 4 per Cent. Debentare Bi Stock (red.) 101 106 108 107 311 8 РА а 
171,504 1 0/ Orle ntal. 99999. CERES повара о 099 2949940459000 229094500 COE атое OF ees +» ү lia 13 11 5 12 11 Sg and October.. ..... [T ove 
58,000 5 2/6 v Biver Plate tive Pre [же SDN REND чи ..... 4 5% 14 5 6 13 4 July 00 006 000 000000 2600 see eee 
140,000 5 K. — — Se n) 4$ 5 dt 5 5 0 O | June and December .. eio as 
£179,947 | Steck 6 1 Debenture Steck (red.).......| 102 106 113 106 414 8 | June and December... ER ә 
ELECTRIC MANUFACTURING &o. 
5 d 1 6d. amenes tri 1 5% сац Presses ee ... + + : H H 6 18 E 9 see * 
' m n ec e T Or пагу...... ETETETT fa 8 әзе ses eee — 
125,000 1 7 LI Do, 6 ulative Preference "ТТТ ТҮТТҮ i i і 9 12 0 March and —— E ttt 
70,000 B 5 British ted Wire Ordinary m . . . Xd) 8 9 8 9 8 6 8 | July and уе 8.9 8) 
70,000 E 8/0 Do. 6 per Cent. Preference ....sesssesessesesseesos ses 5 6i і 5 4 0 | January and July... 51 5$ 
£250,000 Btock 56/3 Do, 432 1st Mort. Deb. Red. 0000090000000000 000 « 102 106 102 106 4 511 I 103 eee 
50,000 5 3/0 British ee. 6% Рте{өгепов..„ь..„....... b 6 ti 5 5 0 0 eee ЕҢ eve 
106,781 3 2€ Brush Electrical Engi ä 2 1; 2 1 A March ... — өө ows 
150, 2 1/23 Do, брег ig Pref. Pret. Noz. Bur r a — 1 14 2 413 0 | Marchand September 113 vee 
£125,000 | Stock Do. Oent. Perpetual lst Deb, Stock... 101 104 101 104 4 6 7 | March and tember ees ecc 
£125,000 | Btock Э Perpetua 2nd Debenture Stock ........ £5 100 {5 100 410 0 | January and July га са. 
80,000 5 5 0 Oallender's Oa le Construction Ord. . ТЕТТЕ 17 18 17 18 4 8 4 " "n uu ove 
40,000 5 Do. брег Cent, Cumulative Freforenoe. 5i 6 5i 4 3 4 " " 518 et 
£90,000 | Stock * Do. per Cent. Ist Mortgage Deb. (rod. 111 115 111 115 3 18 4 November and May... ө: - 
«450,000 1 0 Oastner-Kel er Alkali Co. {tally s Km — 1 1 3 0 0 - - — 
£250,000 Btock 64 à First Mort. b (red.) O08 FOE PERSE Bee cee &7 92 87 92 4 17 10 eee oe see 
‚000 1 9/711 PER Lr MEE hi Telegr a ph Ordinary qoc Se А E 1 8 0 0 March СОЕТ ... ren 
$85,0C0 3 1/9; Orompton and * 1 r to 54,000) III 8 84 8 3) 6 8 6 January and July tos vee — eee 
16100, 000 100 5% Do. 5 per er Cent. First Mortgage Deb. (red.) „| 103% 8% 103% 187 412 8 „ " өө - 
mE - Edison & "e United (** A" Shares) (43 paid) , ,! at a - February and August - е 
, soe . 2 ITI ITIN DIDIT * "n "n eee Leod 
£344,023 | Stock 4 pe. 4 р a t. Mortgage Deb. Stock Fed. 73 83 76 80 5 1 8 | June and December... - ese 
4100,000| Stock 5 Do. $7 2nd De Deb. Standing Prv Y" mem 82 87 - - 4 - on 
85,500 5 2/6 us cum " в Electricit Oorporation Bow we 61 (1 el € 5 3 S | Half-yearly .............. 6°, 65, 
20,000 5 8/0 Do. Cumulative Preference ............ xd 6 64 6 63 112 4 - 65, - 
#120,000| Stock Do. per Cent. First Mort. Deb. (red.) .. 106 109 107 1) 427 * fin 
112,100 2 Electric Oonstruction Оо. ОО „„ „ „ „„ „„ eee Ji 1} li 1} 6 17 2 Тактан and July эр үзө 1j 1$ 
31,390 2 Do, 7 per Cent. Cumulative Preference .....,.. 24 3 413 4 -— 2 E - 
8182,500 | Stock 4% Do. 4 per Oent. 1st Mortgage Deb. — SERE 97 101 87 101 819 8 January and Ушу... гэ 10` - 
122,185 1 AD ‘ro "уйе Piika’ i Ordinary sata. suas 8 в 1 «аў - > en 
50,000 1 vee 0. 7 per Cent. Cumu'ative Preference ы... бө» | 1 — 3 Sis > 
25,000 lu 5/0 General ar (1900) Ltd, 595 Cum. Pret. ... , 91 10 91 10 4177 кё 10 ER 
£200,000| Btock 496 lst Mortgage Debentures ....... ses.. 93 101 98 101 819 3 EA cn е 
36,000 5 10.0 нешеу" Té egraphWorks Ordinary . . . | 17 18 17 18 4 8 4 | February and August oss 
85,000 5 2/8 per Oent. Preference s98s*59929209008* 53 6 54 0 8 15 0 n I 0 eee 
448,050 Stock 44% Eo per Cent, Mortgage Deb. Stock (red. 111 115 111 115 8 18 8 : " " — - 
50,000 10 15/0 India Rubber, Gutta Percha, £c,, Works ............ 21 22 21 23 4 10 1l ' " 21,5 24 
4300, 000 100 4% Do. ( per Cent. lst Mortgage Deb. (red.) ess| 99 102 9) 102 818 5 March and September ess вое 
7,500 10 10% | Parker (Thomas) Limited Ordinary . ..| 154 164 1564 16 6 1 8 July . 6 . - 
37,350 12 86/0 Telegraph Construction and Maintnce, ...... 24 37 84 $7 6 9 8 | Marchand July .. 87 35 
$150,000 100 1x 4 Cent. Debenture Bonds, 1909 ........| 108 106 108 106 815 5 | January and July ...... Ast on 
25,000 5 Do; nufactcring c p one 1 114 103 11 5 4 4 з 1!à 1°} 
20,000 5 2/6 Do. ; per Cent. Oumulative Pn 6 5% 6 48 4 ТА - ons 
(6 €66 5 6/0 Willans and Robinson Ordin 3 Bh d ase бе April and October ...... — ant 
63 6606 5 8/0 Do, 6 per Cent, Oumula ve Pret... ee cater pees ei 6 ce t.. n n LLLI LIII 
& v0,000 | Stock 44% Do. 43 per Cent. lst Mortgage Debentures..| 105 107 se i May and November ... id ai 
FINANCIAL, INVESTMENT, &o. 
19,900 В 8/0 | Electric and General Investment 6% Cum. Pref, ... tł 51 Бї 51 59 1 - 54 а 
180,237 10 2/6 Globe Telegraph and Trust ...4 2 Xd 81 93 8 9 5 16 8 Jan., Apr., July, Oot. 54 cÉ 
— 180,042 10 8/0 lo. 6 рег Oent. Preferenos. . . eee Xd a 134 123 184 4 811 " " 1211 123 
11,839 А 4/0 Reuter’s., — —k Л itt. itt ft). he 74 7 8 108 April and October. ... eve 
8,808 £100 Oert. 0x Submarine "Cables Trust, $9999» 0009004 6009944 099905 . ve! 110° 120 110 120 5 0 0 " "n vee oe 
* In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 


t The London Stock Exchange Committee have refused to quote these. 
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Tue annual conversazione of the Royal Society was held 
on Wednesday evening, when the rooms of the Society were 
set out with interesting exhibits of recent discoveries and 
improvements in all branches of science. In passing through 
the various rooms the crackle of induction coils came from 
every side, there being a great number of experiments on 
Röntgen rays, ultra-violet radiation, and the spectra of the 
new gases. Among the electrical exhibits of direct practical 
interest, Dr. Murrneap’s demonstration of re-transmission on 
submarine cables (cable relaying) and the new electricity 
meter of Messrs. Мовркү and Fricker were especially note- 
worthy. The cable relay was shown in operation between 
two circuits of artificial cable, each representing 1,250 nautical 
miles, with an automatic transmitter at the sending end of 
one Circuit and a siphon recorder at the receiving end of the 
other circuit. In the relay the local contacts are made between 
a metallic arm, which is connected by fibres to the signal 
coil, and a vibrating body whose metallic surface is divided 
by thin insulating partitions into three sections, to constitute 
the two terminals of a local line or re-transmitting battery 
with a zero section between. The new meter of Messrs. 
Morpey and Fricker (which we illustrate and describe more 
fally in an article) is based on a suggestion made by 
Prof. Bors many years ago. 


Pror. E. Witson exhibited, with diagrams, the solid iron 
cylinder in which he has studied the distribution of currents 
induced by rotation of the cylinder in magnetic fields. 
Prof Fiemmc gave an illustration of ZickLER’s proposed 
method of wireless telegraphy, which utilises the fact that 
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ultra-violet light promotes electric discharge. As here 
arranged, one—the larger—of two spark-gaps in parallel was 
made to spark more easily than the other by exposing it to 
the feeble ultra-violet glow of a Leyden jar; but when, on 
the shorter gap, a distant naked arc light was focussed by 
means of a concave mirror, the sparking action was trans- 
ferred from the long gap to the shorter. Interruption of the 
arm beam by a glass plate, which robs it of its ultra-violet 
rays, restores the original state of things, which would thus 
be set up and maintained for long or short periods. Thus we 
have dots and dashes carried along the light beam and 
recorded on moving paper submitted to the burning action 
associated with the longer spark-gap. RS 
— 
TE new thermometry recently foreshadowe in our columns 
is in a fair way of being realised. In this week's Contemporary 
Science Notes” will be found an account of an instrument 
devised by M. Ferny for measuring temperature in terms of 
radiation. The two quantities are connected by an exceedingly 
simple relation called Srerax’s law, which says that the radia- 
tion of a body is proportional to the fourth power of its 
absolute temperature. Thus, a temperature may be measured 
in the same manner as а brightness. But it must be remem- 
bered that the body ” in question is supposed to be absolutely 
black; in other words, that it absorbs all the heat it receives 
and gives it out again by radiation, and not by reflection. If 
the body is not absolutely black, Srzran’s beautifully simple 
law does not apply. Fortunately, we know from Kmennorr 
that the interior of an enclosure whose walls are at a uniform 
temperature behaves as an ideally black body. Now, a furnace 
with a small opening is practically such an enclosure, and, 
since it is usually a furnace whose temperature is the important 
element we want to get at, the application of Sreran’s law 
becomes at once а matter of great value. The device of a 
fluorspar lens is a happy one, and is specially applicable to 
the lower temperatures, where infra-red radiation plays the 
most important part. The chief attraction of the new instru- 
ment is its enormous range. At temperatures at which 
platinum melts and all thermo- couples forsake us, and even 
air thermometers lack a fireproof enolosure, the radiation 
thermometer only needs a re-adjustment of sensitiveness to 
make it perfectly correct. This assumes, of course, the 
universal applicability of Srzran’s law; but as that appears 
to be based upon sound thermo-dynamics, the only limit we 
can assign to its range is the capacity of the ether to convey 
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electromagnetic waves of high amplitude in accordance with | would invite two quotations, one for British, the other for 


the law of inverse squares. 
— 

Or the germieide properties of bright sunshine and kindred 
radiations there can be no longer reasonable doubt. Evidence, 
moreover, is rapidly accumulating which tends to show that 
pathogenic germs active upon the human organism can be 
exterminated, if only they can be reached and persistently 
acted upon by intense actinic radiation. Herein lies the 
supreme obstacle, at present, to the application of radiation 
cures to the most virulent among the thousand ills into the 
inheritance of which flesh has long since entered. Only when 
the seats of the disease—the colonies of active bacilli—are 
upon the surface of the organism can this remedy be found 
effective.’ Many terrible scourges are, doubtless, thus capable 
of being treated, as, for example, lupus and cancerous disease 
of the skin; but a far greater number are so deep-seated in 
the human frame that by no known means can sufficiently 
powerful rays be thrown upon their centres. In the early 
days of the glow lamp it used to be a popular experiment to 
light up a tiny lamp inside the stomach of a fish. Possibly 
in this harmless experiment lay the beginning of a new and 
now only partially-developed method of treatment of organic 
disease. If the ingenuity of inventors can devise means by 
which vital organs within the body can be safely maintained 
in the sunshine of healing rays, what an infinite blessing will 
have been conferred on mankind! Meanwhile rapid progress 
is being made in the construction of apparatus for skin treat- 
ment, and in an article this week we give some account of the 
light cure equipments of the Sanitas Electrical Co. 


Е 


Ova attention has been directed to the following correspon- 
dence between the Clerk of the London County Council and 
the Secretary of the National Electrical Manufacturers’ Asso- 
ciation. The letters relate to an invitation for tenders for 
lamps for the Council, stipulation being that the goods were 
to be of English make.” In the result, the tender of the 
Brush Electrical Engineering Co., whose lamp works are in 
Vienna, was accepted, an unlooked-for climax, which evoked 


the following letter :— 
The National Electrical Manufacturers’ Association, 
Ridler-place, Holland-street, Blackfriars, London, S. E. 
April 16, 1902. 

Deak Sm: Your letter of January 9th last, asking for tenders for 
electric lamps, together with your specification for same, is before me. In 
this specification you stipulate that the lamps shall be of English make, 
and you further bind those who tender to certain labour requirements, 
which can only apply to goods made in this country. 

We are informed that you have accepted the tender of the Brush 
Electrical Engineering Co., whose lamp works are in Vienna. 

I am instructed to draw your attention to this, and to ask your assurance 
that English made lamps only will be accepted.—Yours faithfully, 

(Signed) W. DAVENPORT, Secretary. 
G. Gomme, Esq., Clerk of the London County Council, 
Spring Gardens, S.W. 


— 

Tue reply of the London County Council is one of the coolest 
pieces of haughty unconcern which we have met with for 
a long time. It ignores in toto the stipulation with regard to 
English manufacture, neither denying nor admitting this 
stipulation ; and it merely observes that it was quite aware of 
what it had done, adding that ‘‘on the next occasion" it 


foreign goods :— 
London County Council, 
County Hall, Spring Gardens, S.W., April 23, 1902. 
SIR: I am directed to thank you for your letter of the 16th inst., and to 
say that the Council were aware that the Jamps supplied by the Brush 
Electrical Engineering Co. would be foreign made. On the next occasion 
of inviting tenders for electric lamps firms will be asked to send in two 
quotations, one for English-made lamps and the other for foreign-made 
lamps.—I am, Sir, your obedient servant, 
(Signed) G. Gomme, Clerk of the Council. 
The Secretary of the National Electrical Manufacturers’ Association, 
Ridler-place, Holland-street, Blackfriars, S. E. 
If the London County Council imagines that British manu- 
facturers are going to put up with this sort of supercilious 
treatment it is decidedly mistaken. 


— . ООВ I rE 


Oldham Municipal Electric Tramways.—The inauguration 
of the municipal electric tramway will take place on Whit 
Monday. 


Rhosllanerchrugog Tramway.—A local paper states that a 
tramway has been extended from Wrexham to Rhosllaner- 
chrugog, ‘‘ so as to carry pesengers further.“ 


Electric Pulse in Plants.—On Monday afternoon last, in 
the Jehanghir Hall, Imperial Institute-road, 8.W., Prof. J. 
Chunder Bose, M.A., read a Paper before the National Indian 
Association on Electric Pulse in Plants, with Experiments.” 
The chair was taken by Prof. G. B. Howes, LL. D., F. R. S. 


Cable Interruptions. Date of Interru 
Latakia— Cyprus June 21, 1 
( ͤ G h=-=0: ½0mw˖!.!. CO T April e 1805 
Puerto Plata Martinique eere May 
St. Lucia—St. Vincent. . May 9, 1902 
St. Lucia — Grenadtꝙmee t May 9,1902 
Dominica Martinique e . May 9,1902 
St. Lucia - Martinique May 9, 1902 
Guadeloupe—Martinique ................. . May 9, 1902 


The Royal Society.—At yesterday's meeting the following 
were among the Papers to be read:—Capt. H. B. Jackson 
R. N., F. R. S., on Some Phenomena affecting the Trans- 
mission of Electric Waves over the Surface of the Sea and 
Earth '; T. Andrews, F. R. S., and C. R. Andrews, Micro- 
scopic Effects of Stress on Platinum"; W. Rosenhain, A 
Note on the Re-Crystallisation of Platinum, and Prof. J. C. 
Bose, on Electromotive Wave acoompanying Mechanical 
Disturbance in Metal immersed in Electrolyte.” 


Physical Papers of Prof. A. Rowland.—A volume containing 
these Papers is now in preparation, and will contain Prof. 
Rowland’s articles and memoirs on physical subjects, among 
these being Fundamental Researches on Magnetisation,” 
the Magnetic Effect of Electrical Convection,” the Value 
of the Ohm,” and the “Theory and Use of Alternating 
Currents," &c. The volume will be printed on royal octavo, 
and contain between 600 and 700 pages. The price is fixed 
at a guinea for orders sent in advance of publication, 


University College, Liverpool.— Mrs. George Holt has offered 
a sum of £2,650 to endow & scholarship, to be known as the 
Lodge Scholarship, in commemoration of the professorship of 
Dr. Lodge, now principal of Birmingham University. A 
donation of £25,000 from Mr. William Johnston is also 
recorded, for a pathological research laboratory, the endow- 
ment of a chair of pathological chemistry and two scholarships 
for colonial and international research. The Lancashire 
Council has also given a grant of £1,000 towards the equip- 
ment of the new botanical gardens. 


Electricity and Plant Growth.—Dr. Lemström, of Helsinfors, 
has recently carried out some experiments, in which the 
growth of vegetable and other crops was stimulated by means 
of electricity. The crops obtainable from arable land of 
medium quality showed an increase of 45 per cent., while on 
poor soil the effect was trifling. Peas, cabbages and turnips 
among certain plants were only affected after being watered, 
but most plants were injured, if submitted to the influence of 


THE ELECTRICIAN, MAY 16, 1902. 


129 


electricity during hot sunshine. It is estimated that the method 
can be made to pay when applied to agricultural purposes. 


Reduction in Telegraph Rates.—The Eastern Extension, 
Australasia and China Telegraph Co. announces that a 
tentative arrangement has been come to with the Federal 
Government of Australia by which the reduced tariffs now in 
force in the four Contracting States—viz., 8s. per word for 
ordinary, 28. for Government and 1s. for Press telegrams—will 
be applied to the States of Victoria and Queensland, pending 
the negotiations which the Prime Minister (Mr. Barton) pro- 
poses to conduct with the company's directors in London for 
an uniform agreement for ihe whole Commonwealth. The 
redueed rates will come into foroe on June 1. 


Carnegie Research Soholarships.—The Andrew Carnegie 
gold medal for 1902 has been awarded by the Council of the 
Iron and Steel Institute to Dr. J. A. Mathews, of New York, 
for the research carried out by him as a holder of an Andrew 
Carnegie Research Scholarship during the past year. The 
medal has been designed by Mr. G. W. de Saulles, of the 
Royal Mint. The first recipient, Dr. Mathews, has previously 
received a Fellowship for the encouragement of scientific 
research from Columbia College, New York, where he has 
been working under the guidanoe of Prof. H. M. Howe. For 
the present year the Couneil of the Iron and Steel Institute 
has awarded six Andrew Carnegie Research Scholarships, 
each of the value of £100. 


- Obituary.— We have to record with much regret, the sudden 

death of Mr. George Griffith, who has been intimately con- 
nected with the British Association for the last 40 years. He 
first came into contact with this institution in 1859, when he 
acted as local secretary for the Oxford meeting, and was 
shortly afterwards chosen by Prof. John Phillips, then secretary 
of the Association, as his assistant, subsequently succeeding 
him аз secretary and editor of the Transactions. He filled 
this last-named post for 16 years, retired for three years, and 
resumed the duties again for a year at the request of the 
Council, in order to officiate at the jubilee meeting held at 
York in 1881. In 1890 he again took up bis old position, 
which he occupied until the day of his death. 


Technical Education—From the annual report of the 
Technical Education Board of the London County Council we 
learn that considerable progress bas been made during the 
year. Electrical engineering and lighting are dealt with 
in 18 centres. Electrical fitting at six centres and electro- 
metallurgy at one centre. The number of student-hours for 
electrical engineering has increased from 24,600 to 81,800, 
but in chemistry the number has fallen from 56,000 to 52,100 
student-hours. Aid is rendered to a number of polytechnic 
institutions in London, and the re-organisation of the London 
University is having a marked effect on these and other 
institutions. The advanced classes in science and engineer- 


ing are being revised and brought up to a higher standard, and 


students will be induced to enter upon systematic courses of 
study extending over three or four years instead of attending 
isolated classes. 


Message Rate Telephone Service.— The effect which the 
introduction of the message rate system of charging for tele- 
phone service in New York is well brought up by Mr. H. L. 
Webb in a recent number of the Electrical World of New York. 
At the beginning of 1894 less than 10,000 subscribers were 
connected to the telephone system, while in January, 1902, 
the numbers had increased to 72,189 for the same area covered. 
Previous to 1894 the growth of the service had been very slow, 
and there were also great changes necessary in the plant, the 
system being altered from overhead wires and grounded circuit 
to underground metallic circuit. The message rate plan, intro- 
duced in 1894, was regarded somewhat with suspicion, but it 
soon found favour, and by the end of 1895 the system gained 
8,000 subscribers—a number equal to the total gain of the 
previous six years. The success of the new method was assured 
practically from the start, and within a short time the flat rates 
were displaced entirely from the companies’ tariff. 

Electricity in Greece.—According to Cassier's Magazine, 
there are prospects of considerable further electrical engi- 
neering developments in Greece. The resources of the country, 


as far as fuel is concerned, are very poor, and as there 
is little or no prospect of the use of water power, the costs 
of production must remain high where steam is employed 
for generating purposes. As long ago as 15 years a few 
dynamos were introduced at Athens to provide light for 
the Royal palace, the university and a few public buildings. 
Subsequently the formation of small competitive companies 
led up to their consolidation as the Greek Electric Co., which 
has established electricity supply undertakings in most of the 
large Greek cities.. A tramway has been laid down at Patras, 
and a large generating station for the supply of Athens and 
adjacent cities with light and power is under construction at 
Phaleron. This will cover some 24 dores and contain nine 
engines, seven of which will be 1,200 н.р. each and two of 
110 н.р. each. | j 

The Institution Building Fund.—At the meeting of the 
Institution, on Thursday last week, the president announced 
that the building fund had now reached £10,000. The Insti- 
tution was naturally very anxious to secure liberal support to 
this fund. The provision of an Institution building would be 
of immense advantage, in addition to being a plase of con- 
venience to the members, and although the progress with the 
fund had been satisfactory so far, it was necessary that it 
should be increased at a more rapid rate in the future. The 
Institution had been in existence for 30 years, and the mem- 
bership was now nearly 4,500, and if every member were to 
contribute annually, say 103., some £2,000 or £8,000 would 
be added to the fund each year. But no doubt there were 
many members willing to contribute larger sums. He there- 
fore appealed to every member to mention the matter to their 
friends, and also to every member, to subscribe, whether 
resident in London, the provinces or abroad. In tendering 
these remarks, the great services which had been rendered by 
the Institution of Civil Engineers during past years were not 
forgotten, whose kindness and courtesy were beyond thanks. 

Personal._Mr. Ch. Gerhardi, for 80 years manager and 
secretary of the Direct Spanish Telegraph Co, retired from 
active service on the 14th inst. with а liberal retiring allow- 
ance. Mr. Gerhardi was born in 1887, and commenced his 
connection with telegraphy in 1858 in Belgium. In 1856 he 
entered the service of the Electric and International Telegraph 
Co., and in 1857 joined the Atlantic Telegraph Co. He was 
on board the U. S. steamer “‘ Niagara" during the attempts 
to lay the first Atlantio cable, and was at the company’s New- 
foundland station till 1859, when the cable was abandoned. 
In 1860 he became superintendent at the Channel Islands for 
the Submarine Telegraph Co., and, later, took charge in London 
of the Belgian, Dutch and German cables of that company. 
In 1872 he was appointed manager of the Direct Spanish 
Company, then just formed, and has continued to hold that 
position ever since. In October, 1898, the Queen Regent of 
Spain appointed Mr. Gerhardi a Commander of the Order of 
Isabel la Catolica. Mr. Gerhardi will be followed in his retire- ` 
ment by the cordial esteem and hearty good wishes of all who 
have во long worked with him. 

Magnetic Traction. According to the Street Railway Review, 
recent tests have been made at Seattle, Washington, with a 
device for increasing the adhesion between the driving wheels 
and the rails on locomotives and street cars. А 35ft. car, 
equipped with 40 н.р. motors, was fitted with the appa- 
ratus, which comprised a coil of wire round the axle 
of each wheel and switches for controlling currents to the 
coils. The tractive power of the car was registered on 
a dynamometer, and tests were made with and without 
the magnetic device. The pull of the car was less than 
half a ton in one instance without the device, and with it the 
pull was increased to 2 and 2} tons. Improvements have 
already been effected, in which an independent helix is con- 
structed, with small wheels about lft. in diameter, running 
on the rails as close to the driving wheels as possible. This 
arrangement gives a magnetic circuit through the rails, 
driving wheels and axles, and any number of these magnets 
can be used in connection with the train. The energy required 
for the purpose is not stated. 

The Rhodin Process.—The Rhodin process for the manu- 
facture of alkali and chlorine by electrolysis is attracting 
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attention in chemical circles. In our issue of May 2nd we 
drew attention to the efficiency figures for the Rhodin cell 

iven in a Paper read by Mr. В. Е. Rhodin before the Canadian 

ection of the Society of Chemical Industry. The April 
number of the Electrochemische Zeitschrift contains an abstract 
of another Paper on the Rhodin process, read recently by Mr. 
John Rhodin before the Swedieh Society of Technologists, 
and printed in the Teknisk Tidschrift. After pointing out that, 
in spite of the increased output of caustic soda and bleaching 
powder in recent years, the price of these commodities has 


been advanced, Mr. Rhodin. describes the construction of his 


cell for decomposing brine by electrolysis with a moving mer- 
eury cathode. This has already been dealt with in our 
columns, and the only portion of Mr. Rhodin's paper new to 
our readers, will be that dealing with the cost of runoing his 
cell and the profits to be derived from an installation of 
3,000 u.p. Assuming that this power will produce the 
equivalent of 2,000kw. with modern turbines and dynamos, 
Mr. Rhodin calculates that the output with his type of mercury 
cell will be 16:1 tons of caustic soda and 80 tons bleach 
per 24 hours, the current efficiency of the cell being taken as 
85 per cent. with an E.M.F. of 4 volts. Taking the cost of 

ower as equal to 0:0945d. per kilowatt hour, the total cost 
ho the above quantities of caustic soda and bleaching powder 
works out to £206, while the selling value with caustic at 
£11 per ton and bleaching powder at £6. 17s. 6d. per ton is 
£377. The net profits, therefore, on a capital outlay of 
£202,500, and a working year of 800 days, are estimated to 
amount to the very respectable return of 25:4 per cent. Even 
should the selling value of caustic soda and bleach fall to £9 
and £5 per ton respectively, the estimated profits for the 
Rhodin process and cell will still represent 12:4 per cent. 
interest on the capital outlay. 


` University of London.—On Friday last a meeting was held 
at the Mansion House in support of the Fund for Higher 
University Education and Research (see The Electrician, 
Vol. XLVIII., p. 1001). The chair was taken by the Lord 
Mayor of London (Sir Joseph Dimsdale), who was supported 
on the platform by the Dake of Devonshire, Lord Reay, Lord 
Avebury, Lord Brassey, Sir Michael Foster and others. The 
Duke of Devonshire moved, ** That this meeting is of opinion 
that the incorporation of University College, London, in the 
University of London, will materially promote higher edu- 
cation and research in London, and that, with this object, a 
fund shouid be raised to equip and endow the college adequately 
for such education and research," and further supported the 
resolution by drawing attention to the importance of incor- 
poration of the universities in London and to the changes in 
conducting our methods of teaching in such institutions, 
which the discoveries of science had rendered necessary. 
Oxford and Cambridge had attempted to alter their standards 
in this direction, but had been hampered by lack of funds, 
though there seemed to be no reason why these old-established 
universities should not continue to send out men who would 
become leaders in scientific research. The United States of 
America could expend 12 millions on the promotion of research 
in universities, and it was essential that this country should 
not be any longer in the rear. The requirements of the 
University were then detailed by his grace, who concluded by 
heartily recommending the scheme for support. Sir Michael 
Foster seconded the resolution, which was supported by 
Prof. Rücker and carried unanimously. Lord Brassey then 
moved, ‘‘ That this meeting urges on the citizens of London 
the importance of giving a generous. response to the appeal 
now made for a million pounds to equip and endow University 
College, London,’’ а resolution which was seconded by Lord 
Avebury and carried unanimously. The treasurer stated that 
the subscriptions at present received amounted to over £110,000. 


The Catastrophe in the West Indies.—The international tele- 
graph service has been а severe sufferer by the disasters which 
have overtaken St. Pierre (Martinique) and St. Vincent, and 
we deeply regret to announce that Mr. W. J. Murphy, M.I.E.E., 
а well-known and respected member of the telegraph service, 
was a victim of the disaster. Mr. Murphy was born at 
Dublin in 1864, and educated at Heriot-Watt College, Edin- 
burgh. He was the son of Mr. C. J. Murphy, a member of 
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the original Mediterranean Telegraph Co., stationed at Modica 


(Sicily), who was afterwards, for many years, superintendent. 


at Vigo in the Eastern Telegraph Co.’s service, and died at 


Panama. Mr. W. J. Murphy entered the Eastern Telegraph 
Co.’s service in 1880, at Alexandria, and afterwards joined 
the company’s ships as assistant electrician, and was, in 
1888, appointed chief electrician to the ‘‘ Great Northern.” 
After service in various parts of the world, he resigned in 
June, 1901, to start in business as a consulting telegraph 
engineer. However, in March, 1902, he rejoined the active 
list of the telegraph service with the West India and Panama 
Telegraph Co. as chief electrician of the os. Grappler,” the 
unfortunate vessel which was one of the first to be destroyed 
by the molten lava from Mont Pelée. The ship, upon which 
eight other English officers were serving at the time, was 
engaged in the repair of two sections of the above.named 
company's cables off St. Pierre. Mr. Murphy sailed from 
England on April 2nd, and this was his firat work in his 
new service. He succeeded Mr. C. B. Cruickshank, who has 
returned home, his term of service having expired. Capt. 
Boreham, of the Grappler,” had been in the telegraph service 
for 11 yeara, and Mr. Marshall, the chief engineer, for 12 years. 
The West India and Panama Company also lost in the disaster 
their staff of four persons at St. Pierre, including Mr. Miller, 
the clerk-in-charge, who had been in their service for over 
20 years. | | 

No less mournful is the tale to be told by the Compagnie 
Francaise des Cables Télégraphiques, who have lost M. Jalle- 
bert, their general manager in the West Indies, who was at 
Fort de France at the time of the early disturbances of Mont 
Pelée. The company received the first intimation that the 
volcano was unduly active on May 5th, with a notification 
that the cables had broken on the northern side of the 
island. No serious notice was taken of this, but on May 7th 
M. Jallebert left to repair the broken cables (two), arrived 
at St. Pierre that day, and proceeded to test for the fault. He 
was actually giving instructions for the repair of what was 
considered to be only a temporary interruption at the moment 
when St. Pierre was overwhelmed. Information received by the 
company shows that within 25 minutes the entire city was wiped 
out. The company's cable ship ‘‘Pouyer-Quertier” was standing 
off at the timo, and subsequently came round to Precheur and 
succeeded in taking off 450 persons who had congregated on 
the higher lands in the neighbourhood of St. Pierre. The 
vessel returned to the scene of the disaster and fetched a 
further large number of survivors, and, in company with the 
French cruiser Suchet,” was instrumental in saving between 
3,000 and 4,000 lives. The vessel is, we are glad to learn, 
uninjured, and has now left to repair the company’s two 
broken cables. The French company had a superintendent 
and eight native operators at St. Pierre, and these have all 
been killed. The services of the ‘‘ Pouyer-Quertier” are much 
appreciated, both in the West Indies and in France. 

The dreadful story of disaster is continued in the news 
from the British island of St. Vincent, where Mont Souffrière 
has been in eruption, destroying nearly 2,000 lives. Here also, 
two cables have been broken, and, there being no repairing 
ship on the spot, some delay is experienced in the delivery of 
messages. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


WEDNESDAY, May 21st. 
INSTITUTION OF ELEOTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:80 p.m. Students’ Meeting at 28, Victoria-street, S. W. Paper to 
be read: “Some Notes on Recent Continuous-Current Dynamo 
Design," by F. J. Hiss, jun. 

THURSDAY, May 22nd. 
; INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Annual General Meeting at the Society of Arts, John-street, 
Adelphi. To receive the report of the Council and statement of 
accounts and balance-sheet for the year ended December 31, 1901. 
The announcement of the election of the new Council will also be 
made. 

FRIDAY, May 28rd. PHYSICAL SOCIETY. 


ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “On tbe Ebullition of Rotating.Water," 
a Lecture Experiment, by T. C. Porter. (2) “ The Conservation 
of Entropy,” by J. A. Erskine. (3) “ Rational Unite of Electro- 
magnetism,” by Signor G. Giorgi. 
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THE NEW TWIN-SCREW CABLE STEAMER 
“COLONIA.” 


The trial trip of the new cable steamer ‘‘ Colonia," which 


has been built to the order of the Telegraph Construction and 
Maintenance Co., by Messrs. Wigham, Richardson & Co, of 
Newcastle-on-Tyne, took place on May 6th, off St. Mary’s 
island. The accuse creed on a series of trials was 14:4 knots 
on an r.H.P. of over 5,000. The builders were represented by 
Mr. John Tweedy, while Capt. W. R. Cato, Capt. Н. Woodcock 
and Mr. C. Slater were present on behalf of the Telegraph 
Construction and Maintenance Co., together with Mr. G. Scott, 
the naval architect of the ship. 
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aft, is the chart-room, drum- room, &c. The engines, which 
were also constructed by Messra. Wigham, Richardson & Co., 
are of triple expansion, inverted direct-acting type, having 
cylinders 24in., 4041р. and 67in. diameter, with a stroke of 
48in. There are three double-ended steel boilers, with six 
furnaces in each, and also a horizontal winch boiler. 

After the trial trip, which was in every way satisfactory, 
the Colonia was handed over to the charge of Capt. Wood- 
cock, who brought her round to the company’s works at East 
Greenwich, where she will be fitted with picking up and paying- 
out machinery of the most moderntype. Her first voyage will 
be to lay the Vancouver and Fanning Island section of the 
Pacific cable, and for this purpose she will be loaded with 
8,505 nautical miles of cable, weighing 7,595 tons. 

The ‘ Colonia carries nearly 11,000 tons deadweight at a 


— — 
sit тү 
, m — 
„ „ & % 


à 


THe NRW CABLE STEAMER “ COLONIA.” 


The principal dimensions of the vessel are as follows :— 
Length over all, 500ft.; breadth, moulded, 56ft.; depth, 
moulded, 89ft. She has a double bottom, 4ft. Gin. high, and 
when fully loaded will carry a dead weight of 11,000 tons. 
There are four cable tanks built into the ship, with a total 
capacity of about 150,000 cubic ft. On the spar deck, which 
is flush fore and aft, is a midship bridge-house, containing the 
saloon and rooms for the officers and staff, together with 
galley, pantry, bathrooms, &c. On the same deck, further 


spced of 114 knots. The ventilating arrangements on board 
are of the most up-to-date character. Heating is effected by 
steam and the lighting throughout the vessel is by electricity. 
She is the largest cable ship afloat, and has a carrying capa- 
city of 4,000 nautical miles of cable in her four tanks. The 
telegraph equipment on board, and the installation of Brown’s 
telemotor gear for the navigation of the vessel is of the most 
complete character. In her trial trip, extending over six 
hours, the Colonia developed a speed of 143 knots. 


THE MORDEY-FRICKER ELECTRICITY METER. 


The Mordey-Fricker meter, exhibited at the Royal Society 
conversazione on Wednesday, is the invention of Mr. W. M. 
Mordey and Mr. G. C. Fricker, and is intended for either con- 
tinuous or alternating current. It may be described as a 
combination of an ordinary clock with a galvanometer coil 
surrounding a soft iron needle. Its construction will be readily 
understood from the illustrations. Fig. 1 shows the meter 
complete in its case. Figs. 2 and 8 are back and front views, 
with the cover removed. Fig. 4 shows one coil of the wind- 
ing removed, revealing the “ armature.” Fig. 5 gives curves 
from tests taken by the makers with both continuous and 
alternating current. Two examples were shown on Wednesday, 
a 20-light and a 10-light meter. The illustrations are from 
photographs of the former. 

The meter consists of a clock deprived of its hair-spring, 
and carrying on its balance-wheel shaft a disc of slate on 
which a few pieces of iron wire or iron strip are fixed in the 
manner of a compass card. This disc is surrounded by a fixed 
coil of wire, conveying the current to be metered. The disc 
acts as a variable hair-spring. The iron which it carries is 


magnetised more or less strongly by the current, a directive 
action being exerted in an opposite sense to that acting on a 
galvanometer needle—that is to say, tending to bring the 
iron needle to a central or axial position in the coil. This 


‘action, in conjunction with the ordinary action of the driving 


spring of the clock, causes the disc to oscillate at a rate- 
directly proportional to the current. The meter does not go 
at all when no current is passing, for there then being no 
directive action on the iron, the disc comes to rest at one or 
other extreme of its arc of oscillation. 

The balance- wheel shaft is carried on a footstep jewel, but 
in order to relieve that jewel of pressure and prevent risk of 
injury to it, a tortionless silk fibre suspension is used attached 
to the shaft by a bent wire spring—thus practically the whole 
weight of the shaft and disc is taken off the jewel. This sus- 
pension is not essential—the meter works quite well without 
it. Itis used simply as a safeguard against damage to the 
jewel and consequent interference with the running of the 
meter, such as might otherwise result from long-continued use. 

The meter is an ampere-hour meter, but for use on constant- 
pressure circuits the counter, which is geared to the clock, is 
atranged to indicate the consumption directly in kilowatt- 
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ALTERNATE CURRENT. 


Amperes at 200 Volts. 


Fia, 5.—Tests of Mordey-Fricker Meter. 


(April, 1902.) 
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hours or Board of Trade units. The base of the instrument 
is provided on one side with a sealing chamber, to which 
access is obtained by a movable plate at the bottom, the wires 
passing through holes at the sides. The meters may be 
wound for any pressure, and, moreover, it is asserted that 
with alternating currents there is no frequency error, the 
constant being the same for all practical frequencies. It is 
also stated that the starting current. is extremely small, corre- 
sponding to a single 5 c. p. or 8 c. p. lamp. The pressure drop due 
to the resistance of the coil is about 0-7 per cent. at full load. 
One winding of the clock-work is enough to last for about 
three months on installations of the kind for which the instru- 
ment is intended. Ав the clock does not go at all when no 
current is passing, the running down of the spring is very 
slow. For this reason it has not been thought necessary to 
introduce the complication of an automatic self-winding gear. 
An ordinary eight-day clock movement is used. These instru- 
ments are intended especially for small installations, say of 12 
to 30 lamps. Assuming the same proportion between the 


smallest recorded load and full load, however, they may be used | 


equally well for much larger ioads, such as, for example, 
motors of 10 H.. to 20 Hl. p., on which the minimum load is 
not less than 1 н.р. n 

The meters are being made by the British Insulated Wire 
Co. for the Mordey-Fricker Electricity Meter Co. (Ltd.). 


A NEW SELECTOR SYSTEM. 


A „selector system, whose primary application is the 
control of sub-station and arc circuit switches from the station, 
bas recently been developed by Mr. Louis N. Bruner, and is 
now being put on the market by Messrs. Venner & Co. It has 
already been in use for upwards of nine months in connection 
with the Croydon electricity works, and its employment is 
under consideration in other towns, in several instances the 
necessary wires having already been laid. The object of the 
system is as follows :—Taking, first, the example of an arc 
lighting system in which the arcs are connected nine in series 


across the 440-volt distributing mains. To switch these circuits 


of nine on or off it is ordinarily necessary either to send a man 
out to switch boxes placed on each circuit, or else to bring 
a switching wire back to the works from each series of nine 
lamps. In this system one wire only need be employed, 
and a ‘‘ selector'' is placed in series on this wire at each of 
the switching points. A transmitter is employed at the works 
to send different series of electrical impulses to line corre- 
Fponding with each of the selectors, and the latter are so 
defigned that they only close the switch of the arc circuit they 
control when the particular series of impulses to which they 
are designed to respond is received. Obviously this is not 
confined to are circuits, but can also be employed for other 
purposes, such as in connection with individual transformers 
bauked at sub-stations. By suitable arrangements it should 
be possible to save a considerable waste in magnetising current 
at light loads. | 
The transmitter which is placed at the electricity works is 
illustrated in Fig. 1. A number of brass discs, D, are mounted 
on the spindle S, which rotates one revolution when the 
handle H is pulled forward and released. The spring P, 
pulling the lever back, furnishes the necessary energy for 
driving the spindle through an ordinary train of wheels, and 
the vane V equalises the speed. It takes about 10 seconds for 
the spindle to rotate once. There are 10 pairs of discs, and 
each of the discs has a number of projections on it, which 
make contact with one of the flat springs FF as they pass 
round. Each time one of these projections passes the spring 
& current is closed through one of the electromagnet coils EE, 
one corresponding to the left-hand and the other to the right- 
hand disc of each pair. A resistance, R, is included in 
this circuit, so that it can be connected up to the same 
battery or exciter bus bars as the main selector circuit. The 
transmitter at present in use is designed for 120 volts. 
electromagnets EE act as relays, and when their armatures 
are attracted, close the contacts CO of the selector circuit, 
Sending a positive or negative current to line, the connections 


being similar to those of an ordinary reversing key. The con- 
nections mentioned above are shown in Fig. 2, which is 
lettered to correspond with Fig. 1. 

The slider on which the two springs FF are fixed is placed 
at the point corresponding to the station or circuit which is 
to be actuated, and a number of impulses are sent (22 in one 
direction and seven in the reverse direction). For each one 
of the 10 “ selectors ” at these stations, the moments at which 
the reverse impulses are sent, between two ordinary impulses, 
differs, and the selector in question is so designed that the 
corresponding switch (for the transformer or aro circuit) is 
only actuated when this particular series of impulses is received 


Fic, 1.—GENERAL VIEW OF TRANSMITTER, 


A general view of the selector is shown in Fig. 3, and a 
diagrammatic sketch of the arrangement in Fig. 4. An 
electromagnet, A, is placed between the two poles of a horse- 
shoe magnet, and it is free to move either to the left or right, 
according to the direction of the current passed through it. 
Each time it is attracted to the left it pulls with it the link B, 
and the pawl G pushes the ratchet wheel H one tooth forward 
against the action of a spring. The detent J, which is also 
kept bearing on the ratchet wheel by a light helical spring, 
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Fia. 2.—DiAGRAM OF TRANSMITTER CONNECTIONS. 


prevents the wheel turning back. After a number of 
impulses attracting A and B to the left, a reverse current is 
received from the transmitter, as already explained. The arm 
B then moving to the right, G comes in contact with the pin 


The | K and is lifted, and the pin L engages with the detent J and 


releases the ratchet wheel. This is what happens if the trans- 
mitter slider is not adjusted to the selector in question. If, 
on the other hand, the series impulses received are those for 
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which the particular selector is intended, a second detent, M, 
is engaged in one of the notches in the plate N (which is fixed 
to the wheel Н) at that moment, and prevents tbe wheel from 
returning to its initial position. On the same spindle, but 
loose on it, is a small barrel of vulcanised fibre, W, to which 
is fixed а small brass plate, P, and a snail, U, with twonotches 
at opposite diameters. A pawl, T, fixed on the larger snail 
wheel N engages in one of the notches in U after the wheels 
H and N have made a half revolution forward, and the next 
impulse being a reverse one, the barrel W revolves back with 
the other wheels. In rotating, the plate P makes contact with 
one of the flat springs Y or Z ; this closes the circuit of either 
the switching on or switching off coil of an electromagnetic 
switch on the circuit or transformer which the particular 
Selector controls. 


Fic. 8.—GzNERAL View OF SELECTOR WITHOUT COVER. 


A photographic view of one pattern of these automatic 
switches is shown in Fig. 5. The coil is in two parts, and 
there are two plungers, one for each pole of theswitch, which 
are pulled up or down according as the top or bottom coil is 
energised. These plungers are attached to the switch-bars on 
either side. This automatic switch may receive its energy 
from the network itself, or a switch wire may be run from the 
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Fic, 4.—DiAGRAM OF SELECTOR. 


station, a single switch-wire rerving for all the points just as 
a single wire with earth return suffices for 10 selectors. A 
diagram of the connections of the circuit in this ease is given 
in Fig. 6. A twin wire may be employed, as shown, оре of 
whose wires connects up the selectors in series, and the other 
being tapped for the switching connection at every point, the 
earth being employed as return in both cases. The resistance 
of the selectors is about 6 ohms, and with 10 in a circuit 
120 volts is required, sd that 2 amperes flows. At Croydon, 


where the selector system is employed for the arc circuits, 
current from the station battery is employed for the selector 
circuit, the connection being made through fuses and & 
rheostat to compensate for increase in the battery voltage 
during or soon after charging. There are four selector circuits, 
but only one transmitter, switches being provided so that it 
can be switched on to any one of the four circuits. Current 
for the automatic switches is not conveyed by a separate wire, 


Fic, 5.—AvTOMATIC SWITCH. 


but is taken from the private lighting network, which is on 
the alternating current system, and is fed through trans- 
formers in sub-stations. 
When employed for switching transformers in and;out, a 
more complicated switch is needed than that shown in, Fig. ö, 
as there must be an arrangement for switching both primary 
and secondary windings of the transformer on and off, and in 
such a manner that the primary is switched on before the 
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secondary, and in switching off the secondary circuit is broken 
first. This is done by employing two switches, each very 
similar to the one in Fig. 5, but with an extra contact. One 
of these switches is for the primary of the transformer and 
the other for the secondary. In switching on, the selector 
closes the switching circuit of the primary, and as soon as this 
is effected the extra contacts closed at the same time by the 
automatic switch close the secondary switching circuit. In 
switching off, the reverse takes place. 
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Fic. 6.—DriAGRAM OF CIRCUIT CONNECTIONS. 
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THE WOLYERHAMPTON EXHIBITION.—II. 


One of the few novel things shown at the Wolverhampton Exhi- 
bition is the Cahall water-tube boiler, two of which have been erected 
by Messrs. Edwin Danks & Co., and supply part of the steam required 
for the exhibition electrical generati lant. Besides having an 
opportunity of seeing one of these under steam, visitors can inspect 
one of these boilers without its casing in the grounds, The boiler 
is vertical, and its general arrangement is seen in section in Fig. 1. 
It consists of a water drum and mud drum of Siemens-Martin mild 
steel arranged one above the other and connected by a number of 
4in. straight seamless tubes, which are expanded into them. The 
position of the furnace is shown in the illustration, and it is seen 
that the gases pass around the tubes to a flue which passes through 
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CaHALL VERTICAL 
Warer-Tuss BOILER. 
By Edwin Danks & 
Со. (Oldbury), Ltd, 


the centre of the water drum and thence to the iron chimney. 
Two cast-iron deflecting plates (seen white in the figure) in 
conjunction with baffle tiling of the brick lining, prevent the 
gases from going straight up the centre without in con- 
tact with all the tubes, and it is claimed that this results in 
considerable economy in fuel. This space is lined with fire brick, 
around which is ordinary brick, shown by different shading in 
Fig. 1. Outside this brickwork is a cylinder of 1 in. steel boiler 
plate, a slight air space being lefte between. There are three 
бір. circulating pipes, опе of which is seen to the extreme right 
in the illustration, and the feed takes place at the top end of one of 
these, It is claimed that the circulation is perfect, the water 
ascending the 4in. tubes, and descending by the external circulating 
pipes. The boilers are fitted with Mansfield chain grates, which are 


very similar to the Babcock-Wilcox type, the feed of fuel and the motion 
of the grate being controlled by ratchet and pawl and worm gear. 


The boilers shown at the exhibition are intended to evaporate 
10,0001Ь, to 12,000lb. of water per hour, and are the largest size that 
have been constructed hitherto. In these the height of the top of 
the stack above the ground is 50ft., and the sizes of the steam and 
mud drums are 6ft. 9in. diameter x 8ft. 9in. deep, and bft. 9in. 
diameter x 2ft. 9in. deep respectively. The vertical seams of these 
drums are batt jointed, with inside and outside cover plates secured 
with six rows of rivets, and the circular joints are lapped and double 
rivetted. The diameter of the flue pasing through the water drum 
is 2ft. 10in. Brackets rivetted to the mud drum support the entire 
boiler. In addition to the dimensions and data already given, E 
may add the fóllowing : Heating surface in the tubes 2,500 sq. ft., 
grate area 48 sq. ft, maximum working pressure 200lb. per sq. in. 
(the pressure at the exhibition is considerably lower), number of tubes 
108, length of tubes 22ft. Each boiler hasan independent ironchimney, 
but if desired these can, of course, all be led to a common chimney. 
Although the height of this is only 50ft, it is asserted that the 
draught is amply sufficient. A great advantage claimed for the 
boiler is that it is suitable for impure water, for, the heating sur- 
faces being practically vertical, it is stated that there is no accumu- 
lation of scale, the dirt dropping to the mud drum at the bottom, 
where it can easily be removed. The makers state that several of 
these boilers have Бада іп use in the United States with good results ; 
and a few have already been erected in this country, bat none at 
electricity works. . | 

Messrs. Edwin Danks & Co. also exhibit in the grounds a large 
marine type of boiler 14ft. long by 11ft. 6in. diameter, constructed 
for 1801Ь. per square inch working pressure. This boiler is destined 
for the Ipswich Corporation. | 

The Babcock and Wilcox boiler exhibited is of this firm’s ordinary 
water-tube pattern. It has a total heating surface of 2,255 sq. ft., 
and is constructed for a working pressure of 200lb. pe ranite inch. 
It is composed of 10 sections of 10 tubes each, these being 4in. 
diameter and 18ft. long, and the diameter of the steam and water 
drum being 54in. The boiler has a Babcock and Wilcox chain grate 
stoker. It is also fitted with the firm’s feed-water purifier, whose 
construction is based on the principle that the heating of water con- 
taining the carbonates and sulphates of lime and magnesia to a 
temperature of upwards of 300°F. causes these salts to become 
insoluble and to be thrown down as sludge—:he former almost 
instantly, the latter more slowly. It consista of a steel drum or 
cylinder, fitted with dished ends, one having a manhole in it, a steel 
dome fitted with sprayer, and removable diaphragms or obstacle 
plates. Under working conditions the lower half of the purifier is 
filled with water and the upper portion with steam, the steam and 
the water connection between the purifier shell and the main steam 
and water drum of the boiler being made by expanded con- 
nections. The boiler feed check valve is mounted on the top of 
the spraying dome, and the water entering the purifier is divided 
into a fine stream, and, passing through the steam space, becomes 
raised to practically boiler temperature. The majority of the 
scale-forming matter is deposited in the two front chambers of 
the purifier, but, in order to intercept any scum, the water 
is caused to pass alternately over and under obstacle plates before it 
enters the boiler proper, freed from nearly all scale-forming matter. 
On opening the blow-off cocks attached to the purifier the majority 
of the sludge can be expelled, any Ed сеш. left in the purifier dram 
can be taken out from time to time by removing the front manhole 
and the obstacle plates, which are only secured in position by snecks. 
There is no necessity to empty the water from the boiler when clean- 
ing the purifier, so that the latter can, in case of very bad water, be 
cleaned two or three times before the boiler itself requires to be laid 
off. In connection with this boiler there is а wrought steel chimney 
42in. in diameter by 80ft. high, also manufactured by Messrs. 
Babcock and Wilcox. 

The two Diirr boilers, supplied by Mr. John Thompson of Wolver- 
bampton, combine two principles which have been used also in the 
Niclausse and the Babcock- Wilcox boiler respectively. A group or 
nest of 137 water-tubes 4]in. diameter and 17ft. 3in. long are fixed 
in an inclined position, the upper end being at the front of the boiler 
above the furnace, and each of these tubes contains aa internal cir- 
culating pipe. At the front end of the boiler is a wrought steel 
header or water chamber divided into two parts by a division plate. 
The outer tubes terminate in the back part of this chamber, but the 
inner tubes pass straight into the partition so as to terminate at the 
front side of the chamber. The back end of the tubes is simply 
supported on a framework of cast iron. Above the tubes are two 
steam and water drums running the whole length of the boiler, and 
slightly inclined. The feed water enters at the back end of the right 
hand one of these drums, into which the steam and also the water 
carrying steam are discharged, and then flows along it to the front 

artition of the header, thence into the internal circulating pipes. 
The steam generated in the outer tubes rises in the back partition of 
the header to the water and steam drum where the feed water is 
admitted, passes along this drum, through a connecting passage into the 
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Fic. 2.— THE FERRANTI SWITCHBOARD. 
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second drum, and thence to the steam dome. The makers of the boilers 
claim particular advan for the method of fixing the tubes into 
the header at the front end. Instead of doing this with an expander, 
the end of the tube is thickened either by welding on a ring or by 
thickening up the tube itself under hydraulic pressure. This extra 
thickness is made sufficient for turning down to a taper which fits 
into tapered holes machined into the water chamber. The tubes are 
pr home into the header, the joint being simply metal to metal, 
and the pressure of the steam helps to make the joint tight. 

The two Dürr boilers at the exhibition are rated at 500 H.P. The 
two steam and water drums of each measure 4ft. 6in. diameter by 
22ft. бір. long. They are built for a wor e pressure of 200lb. per 
square inch, and have been tested up to 3501 

The Stirling Boiler Co, exhibit an excellent and interesting model 


of their Stirling boiler—a which was fully described in The 
Electrician at the time of the Glasgow Exhibition (Vol. XLVIL, 
p. 477). 


As has been stated in our previous article, a fine Ferranti switch- 
board controls the whole of the lighting and power distribution by 
electricity in the exhibition. A photographic view of this board is 
given in Fig. 2, and a di of the connections in Fig. 3. All the 
connections come to the botón of the board, and the 'bus bars are 
at the top. It is divided into two sections, eight pairs of generator 
panels on the left, and eight pairs of feeder panels on the right. 
The ’bus bars connected to the outers of the three-wire system run the 
whole length of the board, and the middle wire bus bar extends 
over the panels to which the balancer and the 250-volt generators 
are connected. On the feeder panels there is an ammeter, single-pole 
switch and fuse on each pole. Two feeder voltmeters are mounted 
on the top slate and coupled up to the voltmeter switches on the 
regulating table. The earth and middle-wire amnieters are mounted 
to the left of the feeders. To the left of this, between the feeder aud 
dynamo panels, ie the switch-gear for the balancer. The balancer 
starting ewitch will be seen under the regulating table in front ot the 
board. In the generator panels the positive side is arranged with 
an automatic cut-out, the negative having fuses. Each pair of 
generator els contains an ammeter and a quick.break switch, 
with the automatic release fixed in the recess under the switch, а 
quick-break knife switch, and a fuse with duplicate contacts, The 
switch with the automatic release is on the positive pole, and the break 
takes place between carbon blocks. Switching off takes place here 
always, and in running up a new machine this switeh is closed first, 
The switch on the negative side has a paralleling contact connected 
to a zero voltmeter. The arm of the switch makes contact with this 
first, and, when the voltmeter returns to zero, it is pushed home. 
Edgewise voltmeters for paralleling and showing ’bus bar volts are 
mounted on the top slate. The regulating table in the front contains 
the usual switch and rheostat in the field circuit of the dynamos, 
the rheostat being of the compact and yet most substantial design 
which Messrs. Ferranti have been supplying of late for both 
continuous-current machines and alternators. 

Besides this main switchboard, Meesrs. Ferranti are exhibiting a 
number of their specialities, including a rectifier, two transformers 
of 30kw. and 62 5kw. respectively, a number of oif-break fuses, 
including one for 1,000 amperes, three-phase extra high-tension 
switches fitted with oil break, continuous-current meters, junction 
boxes, &. It may be mentioned also that the firm have supplied 
the electric meters in use in the exhibition. 


AUTOMATIC RELAY TRANSLATION FOR LONG 
SUBMARINE CABLES.* 
BY 8. G. BROWN. 


The system of relay working for long submarine telegraph cables 
here described must not be looked upon as being in an experimental 
stage. It is in everyday use on some of the lines of the largest cable 
companies, notably of those of the Eastern Telegraph Co., their 
station at Gibraltar having been the first to be fitted up for auto- 


matically translating cable between Porthcurnow in England 
and Alexandria in Egypt. The usual methods employed on cables at 


the present time is to receive signals on a etrip of paper, written by 
a siphon recorder, as a dotted ink line. The message at an inter- 
mediate station is then punched by hand on another strip of paper, 
which strip is passed through an automatic transmitter for re-trans- 
mission over the next line. Or, if the speed of signalling and the 
conditions of the circuit will allow of it, the message is read off the 
siphon recorder strip by the clerk, direct, as it flows from the instru- 
ment, and sent on by a hand-key, signal by signal. This latter system 
is termed “ human translation,” the speed being necessarily limited 
by the possible rate of hand transmission, and it is slow, laborious, 
and permissible at only one station. A cable relay is, therefore, 
valuable in that it replaces the clerk in all these operations, receiving 


* Paper read before the Institution of Electrical Engineers, May Ist. 


187. 


and sending on the traffic automatically, whatever may be the speed 
of transmission. I believe the provision of a submarine cable relay 
has been опе of the problems to the solution of which the attention 
of telegraph engineers has been turned for some years. The require- 
menta in such an instrument are great sensitiveness, combined with 
the capability of being worked at a high speed by the feeble forces 
available at the receiving end of a long cable and the absolute 
assurance of perfect contact. "With the exceedingly feeble current 
obtainable at the end of cables, when operated at their present 


working speed on the siphon recorder, it is useless to bring two 


pieces of metal into butt“ contact with the view of closing the 
circuit of a battery, so as to work, aay, a Post Office relay, since the 
resistance of such a contact may be normally many thousands of 
ohms, whilst, if the local battery is increased so as to break down 
this resistance, the contact on pasting a current coheres or sticks 
together and prevents the cable current from opening the circuit. . 
This disturbing force, although a great drawback in sensitive relays, 
has been effectually made use of: for purposes of wireless telegraphy. 

Varley,in his patent No. 3, 156 of 1862, proposes to get over the diffi- 
culty of the relay contact sticking after the passage of the current by 


‘revolving the contact pieces ;. but I have found by actual experiment 


that such a movement actually increases the trouble of making con- 
tact, го that, on the whole, the remedy is as bad as the disease. I 
have found, however, that with such a form of relay the resistance of 
the contact could be reduced by the use of a suitable short-circuiting 
condenser. About the early part of the year 1899 I discovered that 
good electrical contact could be made and maintained by keeping the 
end of the relay tongue pressed upon the surface of a divided plate, 
and that frictional resistance to side motion of the tongue could be 
reduced and almost eliminated by moving the plate under the tongue, 
or, what amounts to the same thing, by moving the tongue over the 


surface pf the plate, the movement in each case being maintained in 
the direction of the length of the tongue. To obtain the best effect 
and greatest sensitivenees the relay tongue is arranged in practice to 
move across the surface of a ro drum, the drum is divided into 
insulated sections, and the sections joined to Post Office or simila 
relays. This relay is called the “drum cable relay." 

In Fig. 1, a is a recorder coil suspended in the field of a per- 
manent magnet, M; fis a light suspended frame to carry the relay 
tongue p ; the frame is joined to the suspended coil a by two silk or 
quartz fibres. The pointer p is a fine Урып glass tube carrying 
through its bore a p сарва: bronae wire. This wire is soldered to 
an iridium tip, which tip is shellacked to the extreme end of the 
siphon tube. The iridium tip bears lightly upon the surface of the 
drum D, which is kept revolving at about 150 reva. р min. The 
drum D is made in three parts : the two outer ones, @' d^, constitute 
the dot" and * dash "-marking surfaces, and the middle one, upon 
and in the centre of which the pointer normally rests when no 
signal or current passes, is insulated. When the tongue is deflected 
by the movement of the coil to form, say, a dot, a circuit is made 
through the battery b, the tongue p, and the Post Office relay R. A 
movement of the tongue in the opposite direction would close the 
circuit of the Post Office relay R”. | 

The relay depends for its efficiency upon the reduction of fric- 
tional resistance to the lateral movements of the tongue, and it is 
easy to prove that this effect is due to the tangential motion of the 
surface, for if the drum is stopped when signals are being received, 
the tongue also comes at once to rest, since the currents leaving the 
cable are of insufficient strength to overcome the statical friction 
between tongue and surface, This principle is somewhat ignored, 
I am afraid, in most treatises on friction; might there not be a 
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ealing with force and motion ? 
S' S" are con of 2 microfarads capacity each, used to short- 
circuit the aliding contact between the tongue p andthedrumd. With- 
out them, good electrical contact can only be maintained when the 


prepared to say. roves 
the existence of a vibratory contact. We all know why a condenser 
improves a vibratory contact, but I hardly think this touches the 
root of the matter, because I find that when the surface of the drum 
is exceptionally smooth the value of the condenser is usually more 
pronoun | 
K is the receiving condenser. This condenser is placed in the 
circuit to act as a curb to the signals and to block out earth currents. 
The current from the cable c passes through this condenser before 
flowing round the suspended coil a to the earth plate E. The 
ing of the condenser K in the circuit introduces a difficulty due 
to its ming under a succeasion of signals of the same 
polarity, producing what is termed “variable zaro.” This varia- 


The correction current flows through a separate winding on the 
suspended coil a in the same direction as the signals, so as to com- 
pensate for the loss of current from the cable, thus eliminati 
“ variable zero” disturbances entirely from the working of the relay. 
L is а magnetic or inductive shunt of 30 ohms resistance, joined 
across the terminals of the suspended coil a. The shunt can be 
adjusted to suit cables of from 1 to 10 K.R.; the largest size at 
present used has a very high self-induction. I am not at present 
prepared to say what the value ia. It is secured by the use of many 
thousands of turns of copper wire, and a heavy closed magnetic 
circuit. The mechanical arrangement of this shunt is on the lines 
of the well-known Mordey transformer. Roughly speaking, to 
get high inductance to deal with the slow changes of current from & 
cable, we must have weight. Our largest shunt turns the balance at 
something like 3 cwt. When operated by the cable currents from 
the end of a line, the iron of the shunt must be magnetised only in 
its initial stage, the molecules being etically strained well 


within their elastic limit. In support of this statement, I shall refer 
you to Prof, Ewing’s book on “ Magnetic Induction in Iron and other 
Metals" Chap. VL, from which the following is more or less & 
quotation. 


Еа, la.—" DRUM " CABLE RELAY. 


bility of zero which, unless special means are provided for its elimi- 
nation, always occurs in cable signals when receiving condensers are 
employed, is of little or no importance if the siphon recorder is used 
as the receiving instrument, but is fatal to the working of a relay of 
any form. 

Whilst experimenting with Mr. A. L. Dearlove at Porthcurnow 
on the Gilbraltar-Porthcurnow cable of the Eastern Telegraph Co., 
the variability was got rid of by placing a high-resistance shunt 
&cross the receiving and tranemitting condensers, but this method 
was not found quite practical, owing to the fact that earth currents 
were not entirely excluded by the shunted condensers. 'The con- 
sequence was that the earth current temporarily upset the adjust- 
ment of the relay, and this mode of working was objected to by the 
company. For this reason I devised another method, which in 
practice has been found entirely satisfactory. I shall explain it here 
as briefly as possible. 

“Variable zero” may be got rid of by means of “local cor- 
rection ”—that is to say, a current from a local battery and the relay 
R' R“ is sent through a circuit having considerable retardation made 
up of & condenser placed between two high resistances, condenser 
and resistances being capable of minute adjustment. The relays 
ЕК R' produce the same order or combination of signal as that 
charging up the condenser K. As the current from the cable, due to 
this choking action of the condenser, dies away, so at exactly the 
eame rate does the current from the local-correction circuit increase. 


Lord Rayleigh, in testing magnetometrically a bar of iron, one end 
of the iron being very near the magnetometer, and with a compen- 
sating coil adjusted to balance the magnetism, which a feeble mag- 
netising current induced in the bar, fonnd that the compensation 
remained perfect if the magnetic force fell below 000004 C. G. S. 
Within this range of force there is no retentiveness. The magnetising 
process begins like the straining of a solid body with an elastic stage, 
within which there is no permanent set. Some electricians have 
thought that there must be a drawback to the use of iron in these 
shunts, especially as the iron forms a closed circuit. They have 
suggested air as being a more perfect material, but I think the above 
well meets their objection. The 5 of the iron of these 
inductive shunts when used for cable work is probably somewhere 
about 150 as against 1, 200, or thereabouts, When used as trans- 
ше for alternating-current lighting work, the permeability of air 

ing 1. 

Magnetic shunts have been designed so that the molecules of iron 
may be shaken up by an alternating-current excitation. This alter- 
nating-current circuit is disposed so that there shall be no interaction 
between it and the shunt-winding. The permeability of the iron 
may thus be greatly increased. The method has been tried with 
satisfactory resulta. These magnetic shunts are of very great value 
in cable work, for they steady and curb the action of the relay coil, 
and without them relay working would be well-nigh impossible. 

ga“ plain" 


Their action on asiphon recorder is no less marked : usin 
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autcmatic or hand-key as sender, they produce curbed signels, and 
this with an increase of speed. 

The drum cable relay apparatus, so far as I have described it, is 
all that is nece for simple translation on short cables, a hand- 
key being ured at the first station, the relays R’ R” being connected 


Fic. 2. 


to work two sounders, which sounders are joined up with a battery, 
in the same way as a hand-key, to transmit the messages over the 
eecond line; but in what follows I shall assume that at the origi- 
nating station an “ automatic transmitter is employed. 


Although scarcely necessary, it may be well here to call attention 
to the fact that when a cable is worked at its highest practicable 
speed, many of the originating impulees are obliterated from the 
received signals whenever successive impulses of the same polarity 
от eign occur. It is, therefore, evident that if the impulees sent by 
the relay apparatus into the second cable are to be identical in 
character with thoee sent into the first, it is necessary to reproduce 
the missing “ beats.” The instrument used for this purpose is called 
an “interpolator.” Its action resembles that of the automatic trans- 
mitter at the originating station, with this difference, that the 


Fic, 24.— INTERPOLATOR. 


movements of its transmitting levers, instead of being governed by 
the peforations in the punched tape or strip, are governed by the 
motions of the relay tongue. The interpolator sends into the second 
cable impulscs similar to those entering the first cable, and these 
may be either “curbed” or “plain” as required. To use this 
instrument to the best advantage, it is necessary that it should run 
in approximate synchronism with the automatic transmitter, and that 
the speed of the last-named instrument should be nearly uniform. 
The interpolator consists of two sets of signalling levers, similar 
to each other but mechanically distinct. One set sends on the 
“dot” signals and the other the “dashes.” Fig. 2 shows the 
mechanism of one-half of the interpolator, which acts as an automatic 
transmitter, forwarding the “dot” signals received by the drum relay 
from the first into the second cable. 'The electromagnet E is worked 
from the relay R' of Fig. 1. The other set of mechanism, or “dash” 
side, not shown, is worked from the relay R“. When the electro- 
magnet E is energised it pulls down its armature, removing the 
catch C from holding the clutch-sleeve A, allowing it to revolve. 
The clutch-sleeve as it revolves moves the lever L so as to make 
contact with the lower contact point F, this putting battery to line. 
S is a spring lever worked from a crank pin on top of the clutch 
sleeve; the crank pin revolving, rocks the lever and operates the 
reverser R to which the battery is connected, and this, at stated 
times in the revolution, reverses the battery, which acts as a curb to 
the first battery current or cutting off the battery and putting the 
line to earth, to act as * plain” automatic as the case may be. By 
moving the reverser R, relatively to the crank pin, a bias may be 
given the spring of the lever S. Such a motion will allow of the 
duration of the curb or earthing period being adjusted. D is a spiral 
spring to help the clutch.sleeve to ride over its lifting rollers. The 
clutch mechanism is driven by a small governed electromotor, The 
clutch is more particularly shown in Fig 3. S isa rotating spindle 
to which the collar G is fixed. The clutch-tleeve, loose on the 
spindle, carries at its end the cam plate A, is provided at its lower 
end with teeth, which are adjusted to gear with similar teeth on the 
collar. A spring B tends to force the clutch-sleeve into engagement 


with the collar. The sleeve is provided with pins or- projections, one 
of which, C, engages with the arresting device, and there ride upon 
fixed lifting rollers L L (which are shown dotted) when the sleeve is. 
at rest, and thereby raises it out of engagement with the rotary 
spindle, When the arresting device is removed by the magnet E, 
the clutch-sleeve is pulled off the rollers LL by a spring pulling at 
the crank-pin D, and thus thrown into gear with the spindle, 
operating the transmitting levers as previously described. 

When ар h is received from a long cable on the drum of the relay, 
the tongue remains in contact with the dot side throughout the four 
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beats of the letter, simply prolucing one long contact on the “ dot? | signals recorded by a direct writer worked off local circuit with the 
Post Office relay. This long signal is split up by the interpolator and | interpolar ; here we have all the signals clearly recorded. Such a 
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is transmitted as four dots. 


record was received from a relay over a cable of 28 K. R, simplex 


In pes of the interpolator, an “automatic perforator" (see Fig. 4) | working at 210 letters per minute under actual traffic conditions. 
may 


employed. The automatic perforator is constructed very 
much like the interpolator, with this difference, 
that in place of two there are three clutches 
adapted to operate punches, by means of cams, 
for perforating the signals on a paper tape, such 
as is employed when using the automatic trans- 
mitter. То prevent waste of paper, а stopping 
device is brought into action after the machine 
has fed out, вау біп, of blank pup. this after the 
last signal has been received. The orator 
reproduces on punched tape a facsimile of the 
message on the puuched tape used at the origina- 
ting station, and the copy is immediately available 
for sending on by the usual automatic transmitter. 
By the use of this auto-perforator it is possible 
for a single short cable to feed two long ones, or 
vice versa, with a minimum of delay. 

In order that slight failures in the relay appara- 
tus may be instantly seen, at is necessary to have 
two local registers at the transmitting station, 
one showing the drum and tongue contacts, the 
other the signals actually sent into the second 
cable. The register for showing the drum and 
tongue contacts of the cable relay has been found 
to be most valuable and efficient, and automatic 
translation cannot very well be maintained with- 
out it, for it gives a record of what takes place 
in the most delicate part of the apparatus undis- | 
guised by defects of the Post Office relays, or the defects and corrective 
effects of the interpolator. Such a record is seen iu slip A of Fig. 5. 
These signals were recorded by a direct writer, worked straight off the 
drum cable relay. It shows the quality of the contact, aud gives an 


Fic. 3. 
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In Fig. 6, slips A and B show records of signals received on the 


drum cable relay apparatus, worked from a duplexed cable of 
2:8 K.R. at 150 5 minute; the sending battery was 60 volts. 
The signals were ated by the relay apparatus through an arti- 


FIG. 4.— AUTOMATIC PERFORATOR. 


outline of the signals as they arrange themselves on the drnm when 
everything is in correct adjustment. By observing such a record, the 
relay may be kept in adjustment, and faults in transmission easily 
detected. | 

Slip A is a record of signals received from a cable relay direct at 
140 letters per minute over a duplexed cable of 32 K.R. under 
actual traffic conditions. It will be observed that there are no 
beats“ in the signals when the tame follow each other on the same 
side of the line, the tongue of the relay having held over in these 
cases without breaking contect. On the other hand, slip B shows 


ficial line of 3:5 K. R, the ві being written by а siphon recorder. 
Slip A shows signals as received the siphon recorder when an auto- 
matic transmitter was used at the originating station ; the message 
was sent on from the relay by a “ curb” interpolator. Slip B shows 
signals as received when a couple of sounders were joined up like a 
hand-key to be worked by the relay in place of the interpolator. 
Slip C shows signals transmitted under similar conditions as slip B, 
but a hand-key was used in place of the automatic transmitter at the 


originating station. 
(To be concluded.) 
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LIGHT BATHS AND LIGHT CURE APPARATUS. 


_Since the introduction of the Finsen light cure a few years ago, 
the method has received wider attention, and there are now on the 
market various kinds of apparatus in which the treatment can be 
applied to many forms of disease. We have inspected the showroom 
of the Sanitas Electrical Co. this week and were shown a number of 
light baths which are now being supplied to various medical institu- 
tiors We illustrate herewith some of the lamps and cabinets made 
ure of, that in Fig. 1 being a combined are light and incandescent 


1.—CoMBINED ARC AND INCAN- Fic. 2.— DERMO Lamp, 


DESCENT Ілонт BATH. 


Fie. 


bath. A cabinet, finished in various styles is lined with vertical 
rows of incandescent lamps and four arc lamps are placed at diame- 
trically opposite corners, whence their rays are reflected to the 

tient, who sits on the revolving chair in the centre of the cabinet. 

e head only is expcsed to view, this projecting through doors at 
the top of the cabinet. Various rows of lamps can be turned on, or if 
all are used, their rays can be lowered by the insertion of resistance 
in the circuit. Cabinets employing incandescents alone are also 
used, and in one case three sets of coloured lamps are fitted for the 
treatment of nervous and skin diseases. Another form, aleo made 


Fic. 5 — DERMO INSTALLATION. 


with a hinged and folding front, allows of the application of heat 
and light rays from an external source, it teing possible to concen- 
trate the rays on every portion of the body. 

The original Finsen lamp has been replaced by a new form of 
light known ав the Dermo, which takes but 5 amperes, as against 
the 80 of the older Jamp. Iron electrodes are used for the points 
of the arc, and a water circulation is laid on, which keeps the entire 
lamp cool Referring to the illustration Fig. 2, a is a hollow 


cylinder to which a handle, c, is screwed, the water-circulating tubes 
and cürrent-conducting wires being brought in here. The lamp is 
switched on at d, and g is a sight hole for observing the arc, which 
is kept constant by revolving the handle c. The rays issue from the 
tube f, which is closed by a lens of rock crystal, this serving as a 
pressure glass, as employed by Prof. Finsen, in addition to the light 
cure proper. A complete installation is shown in Fig. 3. 

Among other apparatus are portable baths, which can be applied 
to the legs, arms or body as required. A reclining light bath is aleo 
manufactured, it being possible to direct the rays from incandescent 
lamps to all portions of the body. The treatment, we are informed, 
is being very widely used, chiefly on account of ita great cleanliness 
and ease of manipulation. 


— — ͤ ͤ — 
FACTORY AND WORKSHOPS ACT. 


A conference of members of the Institution of Electrical 
Engineers was held on Monday last at the Society of Arte to 
consider what steps should be taken towards relieving the 
industry of the impediments which the Factory and Work- 
shops Act presents in certain of its clauses. The chalr was 
taken by the president of the Institution (Mr. W. E. Langdon), 
who referred in his opening remarks to the importance of 
removing all obstacles to the progress of the industry and 
placing it in a position which would enable competition with 
other countries to be successfully carried on. The secretary 
then read a statement which embodied the replies of 50 engi- 
neers of municipal and company stations to questions relative 
to the amendment of the act, the majority of these being in 
favour of such amendment as would relieve the industry. from 
these burdens. The members present were asked to speak on 
the clauses which they thought needed amendment. 


Major-Gen. WEBBER referred to the clause which included sub-stations 
under the act, and was of the opinion that the power stations now apring- 
ing up would be hampered in the matter of attendante, and that the act 
generally was likely to greatly interfere with the industry. As representing 
the Chamber of Commerce, he said that that body was quite prepared to 
strengthen the hands of the Institution in whatever steps it took in the 
matter. 

Mr. Р. STILL (Chelsea Company) referred to the employment of young 
persons in sub-stations, and said that whereas they found a man suitable 
for a certain period; it became necessary, as the station was enlarged, to 
increase the number of attendants. For this work youths were of great 
value, and also were glad of the opportunity thereby afforded for taking up 
electrical work. A skilled hand was not neceesary for this kind of work, 
and if the clauses of the act referring to such employés were enforced as to 
meal hours, Sunday work, &c., there would be a great scarcity of atten. 
dante. He then proposed the following resolution: —“ That in the opinion 
of this ccnference there are clauses in the Factory and Workshops Act of 
1901 that are prejudicial to the industry of electricity supply." 

Sir H. MANCE seconded tbe resolution, and referred to the attendants 
in sub-stations at Oxford, who bad to be employed above a certain age and 
paid more money. 

Mr. A. GAY (Islington) remarked on the clause which classed stations 
as dangerous, and to the use of rubber gloves being strictly enforced by the 
management, 

Mr. HARMAN LEWIS referred to the clause which enforced white- 
washing of works. ' i; 

Mr. PATCHELL said that stations were now exempt from this. 

Councillor IRVING (Dublin) also supported the resolution, which was 
carried unanimously. 

Mr. RAWORTH then proposed, That the Institution of Electrical 
Engineers be requested to take steps to approach the Home Secretary in 
order to lay before him the views expressed at this conference as to the 
prejudicial effect of the incidence of certain provisions of the Factory and 
Workshops Act of 1901 on the industry of electricity supply, and to pray 
him to allow the Institution to confer with him when he is framing regu- 
lations under the act." Supporting this resolution, he said that the Home 
Office were evidently unaware of the safety aud beauty of an electricity 
works, which were far from beiog the dangerous places tbey once were 
when belt-driving was in vogue. He also referred to the use of young men 
in sub-stations; and the difficulty which obtained in providing suitable 
attendante. 

Mr. HAMMOND seconded tbe resolution, though he thought it rather 
late to take steps in the matter. Misconceptions were certainly afoot at 
the Home Office as to the nature of a central station, and he thought that 
it would do good if some” modern German stations were inspected by that 
department. Switchboards were now built which could not be dangerous, 
and no one but a fool would use that portion of the station as a leaning 
post. The inspector who bad been appointed was certainly & practical 
engineer, but he was, nevertheless, confined to the act in the performance 
of his duties. 

Mr. CHAMEN and Mr. J. GRAY also supported the resolution. 

Major-General WEBBER remarked that the conference was not a final 
ме, and members would have another opportuuity of speaking оп the 
subject. 

The resolution was then carried unanimously. 
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Undertaking Worked by nunas nos mas ——.— South London Electric Supply Corporation 
Date of Commencement of Supply sasse sasu . | October, 1899. [(Ltd.). 
System of Supply ................ mnm | 2-w.alternate-current with transformers in pits. 

1 H. W. Sprunt. 


BROMLEY (KEM T). 
The Bromley Electric Light and Power Co. (Ltd.) 
January, 1899, [current, 
ó-w. low-pressure and 2-w. high-pressure соп, - 
R. L. Gamlen. 


YEAR ENDED DEC. 31, 1900. DEC. 31, 1901. DEC. 51, 1900. | DEC. 31, 1901. 
OUANTITIES— 
Units generated — * ње е ———U—̊— — — ean Pl 1,508,682 — 
ne аьаан 1,250,441^ 306,000 
„ sold to consumers on сал оно айа оа оао өйдөө ven ene 928,131 з 
з sold for public lighting, To. pen pad 000a ооо coucete shoes — nil 
„ U ce N — nil 
e ETIN E RO NU ON реа а» йды кылд - 522,510 — 
UNITS SOLD PER MEAN 8-0.P. LAMP CAPACITY .... — 16˙3 
Actual maximum supply demanded ,............ — M 950 kilowatts 800 kilowatts 
ы, РР ЛАКАН ДЕ РЫР ЕРКИЛЫ ЫНДЕ = 
Number of public lamp 2 sme» SE VIPERA CR 25 (15 amp.) arc 
Number of consumers . oot oet eoe ot ot eoe 660 


Connections to mains in 8-c.p. lamps at end of year Ие 43,322 


CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 


Per kilowatt Per kilowatt | 

CAPITAL— Total. | capacity. Ec > | eapadty. | ТФА. | capacity. 
AUTHORISED (TOTAL)... 2 | £487,500 | £163 487.500 | £148 | 
. .. | 000 у 
Loan (including Debenture charges) .................. 
„„ 
P * 
Loan (including Debenture сһагрев) .................. 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) ) =- bdo эйр бене san сейден bee 
Share (uncalled) ............. E 
Loan (including Debentures) ола con sas ean oop sat — 
REPAID (TOTAL) )) oms oat oas òun oas oan өсө can ооо oao se: 
RESERVE OR SINKING FUN Do. 


20 
162,500 54°2 162,500 49:2 


DEPRECIATION FUND —— те loop — А 2,033 | 0:62 
een xx а» Л. 6,607 852 280,291 850 
Lands and n ЧЕР ———  —— — 76,6089 25'5 77,896? 25:6 
CCC редак —————À 98,000 | 32˙8 113,974! 54:5 
ä ——.—.—————.—.— 78,504 26˙2 86,342 26:1 
Miscellaneous . . essees 4 1,951 | 06 2,079 0°63 
BALANCE OF CAPITAL ACCOUNT „„ „ OSES. | 232 44,689 13:5 
| Per unit of Per unit of Per unit of Per unit of 
Total. total units Total. total units Total, total units Total. total units 
REVENUE— ee es чыз _ sold. КК 01d — sod. — 
D ——— . 417.721 3 gama £17,572 | — 45150. £4,185 48004. | £5,980 4'690d. 
Revenue from supply ......... 0090072 аяндар CRAS oen À PPP кесар 16,058 085d. 16,919 4°405d, 4,045 4°639d, 5,756 4'512d, 
* . ene 372 0 0714. 509 0°148d, 139 0°159d, 201 0°158d, 
ө public lighting... ses — — — — — — — 
a supply for traction. — — — — = — 
miscellaneous sources q 1,2814 O0 246d. 84 O 022d. 22 0°017d 
EXPENDITURE OUT OF REVENUE— 
ТОХА GUE ые инен дейда p hor cU e ui som ал ыны А £18,611 3'5714. | £15,880 4134d. £2,813 2:205d. 
TOTAL WOES CONG Lee .. -| 14875 | 2854. 11,304 2:942d. 2,036 1 596d. 
e ....... eer eee >ле л 14,091 2'704d. 10,537 27484. 2,022 I'686d. 
Fuel (including cartage, xc.) . sas emaso 10,279 | 19794. 6,432 1°674d. 1,286 1:009d, 
ОП, wide; Water, COOKED . 1,005 01954. 745 0:1944d. 111 0:087d, 
c 5,027 % 09654. 1,957" 0°510d, 515/ 0:4044, 
Repairs and maintenance at station 780 0°150d, 1,246 0:325d. 110 0:086d 
Distribution of electricity. m.. ... s a smr sm sm ——— sos 317 0-06 1d. 496 0:129d, 14 00114 
уу. ӨӨ. зерл ызасы E EN STREN ъ= 2 эзе з». 117 | 0 0224. 252” | 0°066d. 14 00114 
Repairs, renewals of mains, To. eb eb ee со 200 0°038d. 244 0*0644. 
КИШИ MUR . A A ͤ Ä Ä 77 0*015d. 271 0 07 Id. — — 
. | 7t | 00 | ап | оопа eos d sd o 
MANAGEMENT AND PROPERTY CHARGES ............... 3,737 07184. 4,576 1191d. 617 07074 777 0 610d. 
%“ фана аан iu cor nari ыал нынан: 18 00044. — — 42 0 048d. 42 0*038d, 
Rates and taxes ....—.. кыйн эйс pe аараан Ee 69 0 018d, 810 |. 0114, 82 0:09 4d. 220 0178d. 
PERRIN, acs ibid ⁰˙¹ Ä — күр. 3,650 | 07014. 8,766 0'98 ld, 498 0 565d. 515 04044. 
Salaries ..........- анааан bis wi ents) 2,286 | 0:439d. 2,0249 | 0:527d, 284 0°326d.. 284 | 072254, 
ar uu) PR ОИСЕ А тан ыб азала Быз 287 0:0744. 307  0"080d. 91 0:104d. 56 O Od. 
Establishment charges . nasser ыйыы. 389 0:0754. 344 0 090d, 91 0:1044. 118 0*093d. 
00% Be, cud veces ricca На НАЕ А 5889 | 0:113d. 1,001» | 0'284d. 27^ | 070514. 56v | 00444. 
to mean to mean to mean 
FINANCIAL RESULTS— Total сар. exp’! 'nded Total. d Total, сар. ехр nde d Total. Ю.А exp'nded 
WORKING PROFIT FOR YEAR .......... ENTRE QUSE С Р RESET 317%, x 691 06317 | £1,813 8 62%, £3,167 | 512% 
Sum carried to Depreciation Fund.... m... — 0:759% 00 ^ 400 0:647% 
Sum carried to Reserve Fund T — | — = += — = 
Net interest on loans (incl. Debenture charges) .. 1,373! 0°578% 408 0:152% 1,946 5'88% 2,525 | 408% 
Net profit Tor the Yeates na Aa “ 485 0'203% 67 0 025% — — 414^ 0:669% 
BALANCE FROM LAST ACCOUNT ........................... — | — — 1021 | 2047 122 0:197% 
BALANCE AVAILABLE FOR DISTRIBUTION, & 483 | 0:203% 67 0:025% 435° 0:8697% 536^ 0:866% 
SOU BAA P EE E I A EAER TE aac — | = — — = 7 = 
ORDINARY DIVIDEND PAID ................................ SNO = 43% msi 
PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 567% 47:1% 
Expenditure per mean kilowatt capacity. Б £5. 1s. Od, £4. 13s. 10d. 
REVENUE PER MEAN KILOWATT CAPACITY ............ £8. 18s. 0d. £9. 19s. 5d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 5s. 10d. 5s. 3d. 


7d. (1 hr.) to 4d. 4 7d. (1 hr.) to 4d, 
43. (1 hr.) to 14,4 4d. (1 hr.) to 1d, 


4'64d, 4:514, 


Г Digitized by Google 


Price charged for lighting, per unit 
Price charged for power, per unit 
Price charged for public lighting. elus 
Receipts per unit for private supply -.. 
M T public lighting se 
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ELECTRICITY WORKS ACCOUNTS. 


South London Electric Supply Corporation (Ltd.). 


Seldom have our tables to record a diminished output for 
an undertaking as we have to this week in our record of the 
operations of the Lambeth company for 1901. The explana- 
tion is that the company's output in 1900 included 880,753 
units sold to a neighbouring supply concern who were not 
customers last year. The difference in the output figures, 
аз shown in our table for the two years, is not wholly due 
to the above fact, but also in consequence of the units 
used on the works being included in the output figure 
for 1900. The, official returns for that year grouped together 
the output for public lighting and the units used on the 
works under one figure. The foregoing explanations will 
show how it is that the costs and revenue of last year 
appear so much higher than those of 1900. It is pro- 
bable that there was actually an improvement of between 
0-8д. to 0-44. in the total costs per unit sold. This marks а 
good move in the right direction, and is the more creditable 
because it was made with a lower output and with some 
unusual expenses under management and property charges, 
It may be noticed that rates and taxes increased from £69 
to £810. £263 in costs were incurred in obtaining a more 
reasonable assessment, which at first was on the basis of a rate- 
able value of £5,667. This was reduced to £3,000. Other 
law costs were aleo heavy. 

About the only item of works costs which is reasonable is 
that of repairs and maintenance. The fuel costs stand at the 
high figure of 1-67d., chiefly through the very high coal prices 
ruling at the beginnisg of 1901. 

Àn agreement has been entered into to supply steam to the 
London County Council, to the-extent of about 5,000, н.р. for 
the driving of power plant for the Council's tramways. 


Bromley (Kent) Electric Light and Power Co. (Ltd ). 


With an improved load in quality and magnitude, this 
company has again reduced its costs, and the several values 
in our analysis are highly satisfactory considering the situa- 
tion of the station in respect to fuel supply. 

At 2:9d. per unit the total costs are about 0:64. under the 
average of similar sized concerns, and with a total revenue 
also below the average, it was found possible to distribute 
41 per cent. on the ordinary shares after paying about 4:65 
per cent. of the mean capital for interest and depreciation. 


— —Ó——— ——À—MM———— — q 


REMARKS. 

SOUTH LONDON.—a Includes e'ectricity used on works for lighting, meter 
testing, motors and public arc lighting, also 330,753 units sold to London E ec- 
tric Supply Company for £3,7:0. b Includes expenditure on ironwork and masonry 
of destructor and £791 on artesian well. с £1,810 on battery and £8,€42 on 
transformers and transformer tanks, d £1,261 for destruction of refuse and from 
sales of clinker. e After deducting 23,00 paid by contractors in respect of coal and 
oil expenses. / Directcrs £1,200. g Law £142, provisional order £152, insurance 
£189, auditing £102. h Working deficit. i Received for money on dep: sit. j Used 
in reduction of j reliminary expenses. k By contract with disposal of refuse. 
4 Loose plant and trucks of destructor £5,305, economiser plant £2,153, thermal 
storage nt 22,592. m Proportion of salaries of engii.cers and officeis £771 in 
19€0 and £633 in 1901. n Proportion of ra'arles of eniineers and officers £120. 
o Lirectors £1,200, secretary, clerks, &c., 28:4. p Auditing £123, law £3(6, coats in 
obtaining revised assesamevt £263, insurance £210. 

BROMLEY (KENT).—a Over-expended. b Insurance £15, auditing £12. c In- 
cluding £195 profit on wiring and after deducting 2248 preliminary expenses 
эг Кеп eff. d Maximum demand system. e Iuclusive of 4,957 at end of 1900 and 
6,€91 at end of 1901 in Chislehurst. f Includes proportion of salaries, C64 in 1900 and 
ee 1901. / Law £11, auditing £24, iosurance £21. h Including £171 profit 
ou wiring. 


NATIONAL TELEPHONE COMPANY. 


Mr. Wm. E. L. Gaine (general manager) occupied the chair at the ninth 
annual staff dinner of this company on Friday evening last. He was sup- 
ported by Sir Henry Fowler, M.P., Lord Harris, Sir James Fergusson, M.P., 
Sir Albert Rollit, M.P., Sir James Woodhouse, M.P., Prof. S. P, Thomp- 
son, F.R.S., Mr. E. Forbes Lankester, Mr. D. Sinclair (engineer-in-cbief), 
Mr. Albert Anns (secretary), Mr. S. J. Goddard, Mr. A. E. Cotterell, 
Mr. W. A. Valentine, Mr. J. W. F. Ashwin, Mr. J. C. Chamb ers, Mr. C. B. Clay, 
Mr. R. H. Claxton, Mr. F. D. Watson, Mr. F. Gill, and about 150 of the 
principal members of the London and provincial staffe. 

After the loyal toasts the CHAIRMAN, who was very cordially received, 
gave the toast of The President, Vice-President and Board of Directors.” 
He said that since their last staff dinner they had lost their old and 
esteemed president, Mr. James Staats Forbes. But they thought the 
company were higbly privileged in having secured as Mr. Forbes’ successor 


a statesman of the capacity and renown of Sir Henry Fowler, and on behalf 
of the staff he offered to the right honourable gentleman a hearty welcome 
and the assurance of their loyalty and devotion (cheers) They had also 
had a change in the vice-chair, Mr. Franklin having taken the place of 
Lord Harris, whose other important engagements made it necessary for him 
to resign that position. He concluded by remarking that they bad & new 
face in Sir James Woodhouse, M.P., who had recently joined the Board. 

Sir HENRY FOWLER, who was accorded a hearty reception, said he 
fully concurred in the appreciative terms in which Mr. Gaine had alluded 
to the valuable services rendered by Mr. Forbes. When the history of the 
company came to be written by a candid and impartial pen, full justice 
would have to be done to Mr. Forbes for the admirable manner in which be 
presided over its interests, for the remarkable courage and ability with which 
he fought its battles, and for the loyalty both to the company and to all 
connected with it which characterised his presidency for so many years 
(cheers). The board of the company had been exposed to much unjust 
and unfair criticism, but they had pursued the even tenour of their way 
amid it all, doing their best for the shareholders and for the public. 
It was no easy task to superintend the affairs of such a concern as theirs. 
The services of the directors would be of little value if they were not sup- 
ported, not only by the loyalty of which Mr. Gaine had spoken, but by 
the competency, ability and industry of those by whom the work was 
real carried on. Coming to the presidency with some experience of 
business and public life, he might claim to have some qualifications for 
forming an opinion of the permanent staff of the company, and he had no 
hesitation in saying that they did their work in a most able manner. Re- 
ferring to competition with Government and municipal telephone services, 
he tbought in London it would be conducted on fair and honourable terms 
between the Postmaster-General and the company. It would be a com- 
petition of efficiency and not one of cutting rates. He was not at all 
afraid of competition. In his opinion the work of telephony in this 
country had only јсзь begun. If the company were to win they must aim 
at givipg the best, the quickest and the most convenient service, and he 
felt sure that the board could depend on the assistance of the staff in 
doing all that was possible to that end (Cheers). 

The CHAIRMAN next proposed, the National Telephone Company.“ 
He said they now had 1,025 exchanges working in Great Britain and 
Ireland. Last year they had just one short of & thousand, but they 
had not only made up the thousand but added another 25. Then 
they had increased their clientele by over 20,000 in the 12 months, 
making the number of subscribers up to 226,000. A great deal had 
been heard of the inadequacy of the telephone ser vice in this country, but, in 
spite of their little troubles, they had now a telephone for one out of every 
183 of the population (cheers). The number of messages sent in the year 
was 787,000,000, an increase of 75,000,000, comparing with 89,000,000 
telegrams sent by the Post Office, which showed a decrease of 838,000 in 
the year. During the past year a great deal had been done to develop the 
cheaper forin of service, and they now had 30,000 subscribers in Great 
Britain getting all they required in the way of telephonic communication 
for £4, 18s. a year on the average. Something like a fifth of that number 
were having service at & little over £5 per annum. Competition in London, 
as they knew, was to be conducted on sensible lines ; but they bad another 
competing service — in the great northern city of Glasgow. He had a much . 
lighter heart that night respecting Glasgow than he had 12 months ago. 
He did not want to offend the susceptibilities of the Glasgow Cor- 
poration, but they had started there with a system which, thank God, the 
National Telephone Co. were leaving off (laughter and cheers). Last year 
he ventured to prophesy that the competition in London with the Post 
Office would be nothing more than a competition to do the best that both 
could in the interests of the public. Events had shown that he was a true 
prophet. 'The agreement which had been made with the Post Office was 
an extremely favourable one for that department, but it was also in the 
interests of all parties—the public, perhaps, most of all. The conditions 
prevailing at the present time, having regard to the company's tenure 
from the Post Office, and so on, made it extremely difficult for them to 
develop and extend the telephone service in Great Britain as they would wish, 
He really wanted for capital expenditure another £2,000,000 a year. The 
telephone service had now become important to the commercial and social 
life of the country, and he felt certain that some arrangement would have 
to be made before long to enable the company to go on and develop their 
service with the zeal and energy which they were prepared to do. When 
that time came he felt sure that he could rely on every member of the 
staff to use their best energies and good will to aid in the work (cheers). 

Lord HARRIS, in responding, said that he thought that a Government 
departinent was not calculated to compete successfully with a great 
concern like the National Company (hear, hear). 

Mr. J. W. F. ASHWIN gave the toast of “Our Guests," coupled with 
the names of Sir James Fergusson, M. P., and Prof. S. P. Thompson. 

Prof. THOMPSON, in reply, said that he was not one of those who 
thought that science was degraded by being associated with industrial 
applications. It was true there were those—the pioneers and inveati- 
gators— who must have the quiet of the laboratory to perform their work 
efficiently ; and he would not undervalue the preciousness o them of that 
detachment from money-making which they regarded as so important. 
On the other hand, he could not but acknowledge that many of the appli- 
cations of science pursued solely for commercial purposes had resulted, and 
always would result, in great developments of science ; for, so soon as any 
invention became of commercial value, from that moment money was 
available to pursue scientific investigation, and scieuce progressed because 
of the fact of its having become of commercial use to mankind. 
He thought that they were standing on the threshold of large 
developments in telephony. Certainly, the telephone had not come 
to the end of its possible domains. This week he had received from 
Italy, which had so long been in the forefront of electrical dis- 
covery, details of an exceedingly remarkable application of the telephone 
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for the extension of wireless telegraphy. A certain petty officer in the 
Italian navy, of the name of Castella, had discovered a new telephonic 
appliance, by the aid of which it is possible to receive wireless signals at 
considerably greater distances than was possible with the coherer apparatus 
such as they knew under the system patented by Mr. Marconi. For six 
months that new apparatus had in the Italian navy superseded the older 
form of apparatus for taking wireless messages. That was an important 
discovery, the end of which none could foresee. 

Sir ALBERT ROLLIT, M.P., afterwards proposed, in a humorous 
speech, the health of The Chairman." 

The CHAIRMAN, having briefly replied, the company separated. 


PARLIAMENTARY INTELLIGENCE. 


— — 


NORTH METROPOLITAN ELECTRIC LIGHTING 
AREAS. 


On Friday the Select Committee of the House of Commons, presided 
over by Mr. Fison, continued the consideration of the bills relating to 
electricity supply in the northern suburbs. As reported in our last issue, 
the Committee had decided to confirm the Edmonton, Tottenham and 
Wood Green provisional orders, and had refused to permit the company 
to come in without the consent of the local authorities, They now met to 
consider clauses carrying out their decision. 

Mr. MOON, K.C., for the North Metropolitan Company, said they had 
crossed out, in conformity with the decision of the Committee, from their 
bill the words extending the power of their Act of 1900 to Willesden.' 

The Committee decided that the following words should be added :— 
„The company may use the electrical energy generated by them upon the 
said land for the purpose of supplying within the limits of supply defined 
in sec. 5 of the Act of 1900, and also for the purpose of supplying to 
the North-West London Railway Co.; but the company shall not use the 
supply of energy generated upon such lands or any part thereof for any 
other purpose in the urban district of Willesden without the consent of 
the local authority.” 

The other clauses were then discussed, and it was decided to limit the 
absolute veto of the local authority in each case to three years, and then, 
only if their consent is unreasonably withheld, the company may come in, 
in the same way as in the Cleveland case for the supply, for power pur- 

only, to manufacturers and authorised distributors. 

The preamble of the local authorities' Provisional Orders Bill was then 
declared proved, so far as Edmonton, Wcod Green and Tottenham were 
concerned. 

In regard to the outside district of Soutbgate, which has not yet applied 
for a provisional order, but is about to do so, counsel for the company 
accepted the proposal of the Committee to apply uniform treatment to 
this area also. 

On Monday, Mr. BAGGALLAY К.С., for the local authorities, asked for 
an additional proviso that where the Board of Trade decided tbat the local 
authority was unreasonably withholding ita consent, and the North Metro- 
politan Company were allowed to supply one manufacturer, it should not 
give the company the right to supply the whole of the manufacturers iu 
that district. 

The CHAIRMAN said the Committee had decided not to iosert the 
additional sub-section. They wanted to see what the local authorities 
would do. They would not be so foolish as to let one particular peraon 
bring the company in if they were properly doing their work. 

The preamble of the bill having been passed, the Committee went 
through the clauses, and the bill was, together with the Electrical Lighting 
Provisional Orders (No. 1) Bill, ordered for report. 


MIDDLESEX COUNTY COUNCIL TRAMWAYS. 


The Select Committee of the House of Lords, the Duke of Northumberland 
iu the chair, last week considered the Tramways Bill promoted by the 
Middlesex County Council. The House of Commons Committee stage of 
this bill was reported in our issue of March 14, p. 826, and the objecta of 
the bill were then set forth. 

Lord R. CECIL, K.C., in opening for the bill, said that Parliament had on 
more than one occasion considered it desirable to deal in а special manner 
with the county of Middlesex, which went some way to justify the propoeal 
of the bill to empower the County Council to acquire, by agreement, the 
rights of the various local authorities for the purchase of the tramway and 
light railway undertakings in the county. That was an arrangement to 
which it was desirable Parliament should consent, because some of the 
undertakings ran through the districts of several local authorities, each of 
whom would have the right to purchase only so much of the tramway or 
light railway as ran through its area. Only eight out of 33 local authorities 
were opposing. In regard to the opposition of the London United Tram- 
ways Co., he contested the locus standi. 

Mr. J. Bigwood, M.P. for the Brentford Division and an alderman of the 
Middlesex County Council, and Sir Alexander Binnie were then examined 
in support of the bill. 

After opposition by the Hester and Isleworth District Council, the 
Committee proved the preamble of the bill, the chairman at the same time 
making a few remarks upon certain points which he thought needed 
clearing up. It was not intended tbat, if the County Council were to 
purcbase a tramway under this Act, any district council could re-purchase 
from the County Council Neither would the County Council. having 
purchased by agreement before the expiration of 21 years, be bound by any 
obligation entered into by the district council, 


A MINISTER OP COMMERCE. 


Mr. SINCLAIR, in the House of Commons last week, called atten- 
tion to the fact that the increasing volume of trade of this country with 
all the world renders it imperative that & Minister for Commerce be 
appointed, and moved “That the present constitution of the Board of 
Trade is obsolete, and that, in the opinion of this House, the paramount 
importance of industry and commerce to the well-being of the empire 
requires that these interests shall be administered by a department in no 
respect inferior to other depertments of State, and to which should be 
entrusted every function of the executive Government especially relating 
to industry and commerce.” He contrasted the methods of Continental 
countries and our own. "The appointment of consuls abroad was, he said, 
an absolute farce, both foreign countries and the colonies being better 
organised in this respect than we were, and it would be impossible to main- 
tain our pre-eminence in commerce unless reforms were made in the way in 
which: trade and commerce were administered in this country. He hoped 
that the cry for a Minister of Commerce would be listened to, for he was 
quite convinced that had there been such a Minister at the present time 
such an assault on our trade as the shipping combine would not have been 
made so easily. 

Mr. HELME seconded and Mr. FIELD supported the motion. 

Mr. HOULT said a business man, who was Minister of Commerce, would 
regard with serious attention the growing excess of importa over exports, 
and the importation into this country from America of steel plates for 
shipbuilding. Our trade was attacked not only by bounties, but by 
„combines as well, and it might be neceasary for us to take a different 
line from that which had been taken in the past when British trade was 
expoeed to unfair competition. 

Mr. BANBURY, who followed, was speaking at 12 o'clock, when the 
debate stood adjourned. 


SCOTTISH PROVISIONAL ORDERS. 


The public inquiry at Edinburgh by a Parliamentary Commission into 
provisional orders lodged under the Private Legislation Proce lure 
(Scotland) Act has been concluded. 

The order promoted by the Aberdeen Suburban Tramways Co. (see The 
Electrician, May 2, p. 68) was found proved after a deal of opposition by 
the Great North of Scotland Railway Co. 

The Greenock and Port Glasgow Tramway Co. asked authority for an 
extension of their lines in Port Glasgow—viz.,a double lice 1 furlong 
5 chains in length as a continuation from the present terminus. Powers 
were also sought to provide and run a service of omnibuses and motor 
cars, and to raise additional capital. The Glasgow and South-Western 
Railway Co. were the chief opponents; but, on the imposing of a limit 
within which the motor cars would be allowed to carry passengers, the 
opposition was overcome and the order proved. 

An order lodged by the Rothesay Tramways Co. also asked for powers 
to construct additional tramways, and for land upon which to erect a 
generating station, and, as no appearance was put in by the opposition, 
the preamble was declared proved. 


CROYDON AND DISTRICT ELECTRIC TRAMWAYS BILL. 


The Select Committee of the House of Commons, of which Mr. Compton 
Rickett was chairman, considered this bill last week and this week. 

Mr. BALFOUR BROWNE, K. C., in qpening for the bill, explained that 
it was to authorise the construction of certain important tramways in the 
district south of London contiguous to Croydon. Croydon already 
possessed certain tramways, and the change that took place when 
electricity was introduced on those tramways as the motive power read 
almost like a fairy tale. Since January last something like three 
millions of people had been carried on those tramways in excess of 
those carried on the old horse tramway in the same period. He 
might mention that at Glasgow the year before last its population was 
carried 71 times over on its electrical tramways. In the Croydon district 
the want of tramways had been considerably felt, and the British Electric 
Traction Co., who were the lesseea of the existing lines in Croydon, now 
sought to construct the linea before the Committee. They proposed to 
join up by a new line the existing tramway from Selhurst towards Penge 
in the north; a line to run from Penge to one of the entrances of the 
Crystal Palace at Penge station, and then round the Palace grounds up to 
almost the high-level station of the Crystal Palace. This would afford, by 
means of the Crystal Palace and City Railway (if passed), communication 
with the City, and would carry out the recommendation of Lord Windsor's 
Committee of last year tbat the tramways should be joined up with the 
tube railways, so as to carry people right in and out from the suburbe. 
Other tramways proposed would run through Waddon and Wallington to 
Sutton. Tramway No. 11 went up to Beddington where it joined the 
Mitcham Light Railway. The Mitcham Light Railway had been sanctioned, 
and the promotera were seeking to acquire the interests in that line, and 
then there would be an absolutely continuous line through Mitcham to 
Tooting, where they would join the system of the London County 
Council. Another important tramway proposed would run from 
Mitcham Station to Belmont Station. Mitcham, with a population 
of 16,000, and Sutton, with a population of 17,0C0, would be joined up 
by these tramways. All the local authorities, together with Croydon, 
were in their favour, and the only opponents were the Surrey 
County Council, the London, Brighton and South Coast Railway, and 
certain frontagers. The opposition of the Surrey County Council was 
based on two gronnds, First it had reference to the widening of Mitcham 
bridge, and secondly, the County Council desired to become the purchasing 
authority in regard to these tramways. The railway company's opposition 


| had regard to competition and engineering matters. 
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Counsel for the Surrey County Council intimated that the point as 
to purchase would not be p „and counsel for the railway company 
said the question of competition would not be raised. 

A number of local witnesses gave evidence in favour of the bill. 

Mr. STEPHEN SELLON, engineer to the British Electric Trac- 
tion Co., said he had had a census taken of the number of pedestrians 

ing certain points near Mitcham station, which showed a total of 
55,589 for one week, or 2,890,596 for a year. There were a very 
large number of people who were not served by the present railway 
service. Witness gave evidence in detail as to the proposals of the bill 
and the various points of opposition. With regard to stopping places for 
the cars, he said that electrical cars did not stop, like horse cars, every 
time an umbrella was put up, but had regular stopping places, chosen in 
consultation with the local authorities. Croes-examined for the Surrey 
County Council, Witness said he could not agree to re-metal the whole of 
the roads passed over, but would agree to do so where the road was 
widened by taking in the waste. 

The principal opposition coming from the owners and frontagers io the 
neighbourhood of Carshalton and Wallington, several days were occupied 
in hearing local witnesses against those portions of the scheme, Afterwards 
evidence was taken on behalf of the London, Brighton and South Coast 
Railway, especially against the adoption of the route which took the tram- 
way under the London, Brighton Company's bridge at Wallington. 

The Committee decided unanimously to pass the preamble of the bill, 
with the exception of the part relating to the tramway from West Croydon 
toSuttonand the middle portion running through Wallington and Carshalton, 
and to refuse to the London Brighton Company the control asked for by 
them over the working of the connection at West Croydon Junction, this 
connection to be worked under the control of the Corporation. 


— [m - -æ —— = — = — 


SOUTH SHIELDS AND SUNDERLAND TRAMWAYS. 


The bill of the South Shields, Sunderland and District Tramways Co. 
came last week before the Select Committee of the House of Lords, pre- 
sided over by the Duke of Northumberland. 

Mr. BALFOUR BROWNE, K.C., in opening the case, said the bill was to 
authorise the British Electric Traction Co. to construct tramways for 
South Shields and Sunderland and other places. The tramways begin in 
South Shields and proceed through Barton to Whitburn. From Whit- 
burn the line would proceed to the east and then south to Sunderland, 
whilst the main line proceeded due north t» Sunderland. At that point 
. they joined the lines of the Sunderland Corporation. The lines would be 
in length 8 miles and 1 furlong, and would be on a 4ft. 8in. gauge, by 
electricity and the overhead system. The tramways had been proposed 
in 1891, and the scheme came before the Light Railway Commissioners, 
who decided that there was competition, and the promovers must go to 
Parliament. In 1901 the Corporation of South Shielda promoted the bill 
to enable them to re-construct and work the tramways, but the ratepayers 
refused to sanction the promotion of the bill, and the borough was obliged 
to be dependent upon some other way. 

Evidence on behalf of the promoters was given by Mr. J. W. Coulson, 
clerk of the Rural District Council of South Shields ; Mr. E. J. J. Browell, 
J.P., of East Boldon House, and chairman of the Rural District Council 
of South Shields ; Mr. J. C. Wilson, assistant clerk to the Rural District 
Council of Sunderland ; Capt. H. C. Streatfield, vice-chairman of the 
Rural District Council of Sunderland ; Mr. J. C. Ridley, solicitor, of 
Newcastle-upon-Tyne, and residing at Fulwell ; Mr. H. M. Waite, brick 
manufacturer, of Fulwell; Mr. Tom Glover, estate agent, of South 
Shields ; Mr. R. H. Irvine, of Cleadud ; and Mr. Jas. Watson, chairman 
of the Parish Council of Whitburn. 

Mr, EDWARD CLARKSON, district surveyor of the rural district of 
South Shields, gave particulars of the census taken of the traffic between 
South Shields and Sunderland. The total at Harton Village for the week 
was—pedestrians, 50,145 ; brakes, cabs and traps, 5,692 ; passengers in 
brakes and trape, 5,495; carts, drays and waggons, 10,/01; traction 
engines, 26 ; bicycles, 17,698 ; and varioue, 1,642. 

Mr. JOHN BARLOW, clerk of the Parish Council of Fulwell, said the 
Council had passed a resolution approving of the proposed tramway. 

Mr. H. E. Taylor, assistant secretary of the South Shields Property 
Owners’ and Ratepayers’ Association; Mr. S. Finn, draper, of South 
Shields ; Mr. Henry Chapman, accountant, of South Shields ; and Mr. 
Wm. Bainbridge, clerk of the Harton Parish Council, were also examined. 

Ald. REDHEAD, chairman of the Finance committee of the South 
Shields Corporation, said he was opposed and had always been opposed to 
the Council undertaking the tramway enterprise, on the grounds that the 
town should not be saddled with the cost and risk of working such a tram- 
way, and that it did not afford facilities for communication with the out- 
side districts. He supported the proposals of the present bill because 
it gave better facilities than the Corporation could ever hope to give. 

Mr. W. H. Scott, and Mr. J. H. Rennoldeon, both solicitors, and 
ADAE of the South Shields Corporation, gave evidence in favour of the 

ill. 

Mr. STEPHEN SELLON, engineer of the British Electric Traction 
Co, gave details as to the proposed line, and said the Parliamentary 
estimate was £98,000. He corroborated the opening statement made by 
Mr. Balfour Browne, and said that whilst the North-Eastern Railway Co. 
suggested that the value of the traffic taken by the tramway from their 
company would be £25,000 per annum, investigations which they (the 
promoters) had made showed that in à we:k the passengers dealt with at 
intermediate stations was only at the rate of £242 per annum. The 
British Electric Traction Co. had, at the present time, either working or 
authorised, about 60 undertakings, and they were promoting new schemes 
in the present seesion. 

This closed the case for the promoters, and Mr. ERNEST MOON, K.C., 


addressed the Committee on bebalf of the North-Eastern Railway Co.. 
The primary object of the tramway, he said, was to carry passengers 
between Sunderland and South Shields, That was the direct competition 
with the existing line of the North-Eastern Company. That company had 
had a bitter experience of the competition of electric tramways. They 
had not at first opposed their construction, but the effect had been in 
some cases to deprive them of 75 per cent. of their old traffic. 

The CHAIRMAN said he had not consulted the Committee, but they 
might take it for granted that, where the tramway only duplicated an 
existing line without affording special facilities to other districts not 
served by the railway, the Committee would not authorise it. 

Mr. W. J. Watson, general superintendent of the North-Eastern Rail- 
way Co., and Mr. Bowman, chairman of the Whitburn Parish Council, 
gave evidence as to the passenger traffic between South Shields and 
Sunderland and the facilities afforded by the railway. Mr. Watson said, 
in his experience, he had found the tramways suckers and not feeders of 
the railway. ' 

Ald. J. R LAWSON, chairman of the Parliamentary committee of the 
South Shields Corporation, gave evidence in opposition to the bill. The 
Corporation's bill, above referred to, had been decided on in the Council 
by 27 to 6 votes, but had been rejected by the ratepayers. They had 
recently decided to promote another bill next session to construct and 
work additional tramways in the borough. They did not want a 
company to lay tramways in their streets. They did not desire 
to prevent a tramway connection between South Shields and Sunder- 
land, and they were willing to make the tramway along Wester- 
lane to the borough boundary as quickly as possible. Referring to a 
clause in the bill to the effect that if the Corporation did not complete the 
line in Wester-lane before July, 1905, the company could do the work 
themselves, he maintained that the Council had a right to ask that this 
time should be extended, say, to 1905. It was the unanimous wish of the 
Corporation ratepayers tbat, in any circumstances, the Council should 
possess the tramways within the borough, though there was a small minority 
opposed to the municipal working of the linee. 

Mr. S. E. Burgess, the borough surveyor, and Mr. Beattie, the mayor of the 
borough, corroborated the evidence as to the views of the Corporation and 
the ratepayers on the question. | 

This concluded the evidence, and Mr. LLOYD having replied on behalf 
of the promoters, 

After a brief consultation, the CHAIRMAN said the Committee con- 
sidered that the preamble of the bill had not been proved. 


SADDLEWORTH, SPRINGHBAD AND LEES 4 
TRAMWAY BILL. 


The consideration of this bill was before the Select Committee of the 
House of Lords, of which Lord Glenesk is chairman, last Friday. 

The bill was to incorporate a company to make tramways in the urban 
districts of Saddleworth and Springhead. There was no opposition, save 
respecting one tramway, a portion of which ran through the parish of 
Crossbank. The projected Lees tramways had been dropped because the 
Lees Urban District Council now proposed to apply for a Provisional Order 
to construct tramways of its own. The districts of Saddleworth and 
Springhead were situated in the West Riding of Yorkshire, and the object 
of the tramway proposed was tu connect those districts with the Borough 
of Oldham and with Mossley. Oldham was not far from Manchester, and 
opportunity would consequently be provided by the bill to connect with 
that city. 

The Committee declared the preamble of the bill proved. If required, 
however, the company must sell on Board of Trade terms so much of the 
line as was іп Crossbank. The Board of Trade were also to be the body to 
determine as to working the tramway on the main road between Cross- 
bank and Oldham. And if the portion of the tramway in the Crossbank 
district was sold to the Crossbank local authority, the latter would be 
compelled to act fairly with the tramway company as to running powerr, 


TRADES UNIONS AND PICKETING. 


In the House of Commons on Wednesday, Mr. BEAUMONT moved 
' That legislation is necessary to prevent workmen being placed by judge- 
made law in a position inferior to that intended by Parliament in 1875. 
The hon. member quoted instances of the operation of the law, and said 
that from the Taff Vale result, a trade union could be sued in its corporate 
capacity, and its funds made attachable, even if picketing be practised! 
peacefully. 

Mr. BELL seconded the motion, and remarked that he did not encourage 
strikes, but several recent decisions of the House of Lords had placed the 
trade unions and workmen below the employers, and as he desired that: 
they should be on an equal footing he supported the motion. 

Mr. RENSHAW moved, as an amendment, That this House declines to 
commit itself to fresh legislation on the subject of trade disputes until it: 
is shown that the existing law does not sufficiently protect workmen in the: 
exercise of their lawful rights.” He took exception to the reference to: 
judge-made law in the resolution, and maintained that the motion was a 
reflection on the law courts of the country. 

Mr. WOLFF seconded the amendment, which was supported by tl e“ 
Attorney-General and the Home Secretery, and opposed by Mr. Asquith: 
and Sir Henry Campbell-Bannerman. 

The amendment was carried by a majority of 29. 


(Parliamentary Intelligence continued on page 14^.) 
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THROUGH COMMUNICATION. 


Our pages this week are largely filled, as they have been for 
some weeks past, with reports of the progress of electrical 
Bills in Parliament. Prominent among these Bills are the 


various groups which relate to railway and tramway traffic in 


London. These may be classified as the Morgan group, the 
Yerkes group, and the London County Council group, besides 
а number of minor and independent schemes. It is too early 
yet to paint a picture of what the ultimate provision for 
London's traffic will be ; but the outlines are gradually taking 
shape, asone byone the unfavoured projectsare dismissed or the 
possibly favoured ones are given another chanceof surviving the 
Parliamentary ordeal. We do not intend, therefore, at present 
to discuss the matter in detail. But there are certain imme- 
diate considerations, contingent upon the past week’s work, 
which present themselves for notice; and one of these is the 
question as to the provision of through communication. We 
suppose that few would challenge the general statement that 
through communication is to be preferred to a number of 
detached and independent lines. The north should be in 
direct communication with the south, the east with the west ; 
and exchange stations should be provided between the two 
lines of communication. Yet it is surprising to what an 
extent London has suffered in the past through the neglect of 
this obvious necessity. From the arrangements for the great 
main line railways down to small local railways, and tramways, 
through routes have been studiously avoided, practically with- 
out exception. London, in fact, has been regarded in the 
light of a social organism with a vital centre—the City—into 
and from out of which humanity needs to fluctuate daily along 
radii. This may or may not have been the problem in earlier 
days—say, 20 years ago—but it emphatically is not so to-day. 
There is not merely one, there are a dozen or more centres of 
traffic-movement in this great metropolis; and if the neigh- 
bourhood of the Bank is still regarded as chief amongst these, 
it is simply from its honourable antiquity, and not because of 
any great preponderance in the number of people it daily 
attracts and ejects. We do not deny that this type of traffic 
movement forms a very large proportion of the daily traffic ; 
what we maintain is that there are numerous centres, and 
that, except in the hours before and after business, the traffic 
movement is more diffuse and far less radial. Railway and 
tramway managers are well aware that it is this steady diffu- 
sion of traffic in all directions throughout the day which is the 
most profitable part of their business. On the other hand, 


the majority of Londoners are painfully conscious that though 


it may be comparatively easy to travel between home and 
business, it is another matter altogether to have to do an 
occasional journey across London in another direction. This 
is more particularly the case as between the northern and 
southern districts. A rapprochement between railway or 
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tramway managers and the travelling publio, if it would tend 
to facilitate the long- hour diffusion of traffic, would be greatly 
to the advantage of both parties. 

With regard to the two large railway groups, associated 
respectively with the names of Yerkes and Moraan, it may 
be said that in their original planning they offered competi- 
tive through lines from the west to the east and north-east 
through the City. During the past week, however, a Com- 
mittee of the House of Lords has seen fit to disallow a 
short section of railway forming the central connecting 
link of the Morgan system, with the result that the 
important branch extending from the City north-eastward, 
and known as the City and ‘North-East Suburban Railway, 
is abandoned altogether. We do not, of course, condemn the 
Committee for their decision. Admirable as the broad scheme 
for this through communication undoubtedly was, it is the 
promoters who must bear the blame if there lay hidden in it 
a defect that justified Parliament in rejecting it. But we can- 
not ignore the result incident upon the decision—viz., that 
the provision of a through route from west to north-east 
now rests upon the sanctioning of the remaining branch or 
of Yerges’ scheme. Ву its decision to form its railway into 
a “circle,” the Central London Railway Co. has removed 
itaelf from this field of competition. It is greatly to be hoped, 
therefore, that Parliament will deal leniently, and in as broad- 
minded a manner as the proper consideration of details will 
permit, with the short but vitally important link on the 
Yerkes system, for which alone Parliamentary powers have 
not yet been acquired. It would be a thousand pities—nay, 
a calamity to London—if, not through any defect in principle, 
but purely because of technical flaws, the metropolis should be 
left unprovided with these two much-needed lines of through 
routes. 

While dealing with this subject we may allude to the sanc- 
tioning, by a Parliamentary Committee, of a tramway to be 
built by the London County Council along a portion of the 
Thames Embankment. We have always opposed the intro- 
duction of tramways of any sort or kind into this beautiful 
boulevard ; but if fate decrees that they are to be there, we 
hope that something more serviceable than the one at present 
sanctioned will ere long be realised. On the ground that it 
will form a connection with the subway tramways already 
authorised, the Committee have sanctioned the section of the 
proposed line which extends from Westminster Bridge to 
Waterloo Bridge; but they have rejected the section from 
this last-named place eastward to Blackfriars Bridge. Does 
the Committee really believe the tramway public wants 
communication from the north to Westminster, but not to 
Blackfriars and the City? Further, taking up again the 
question of through communication, the only plausible ground 
for permitting a tramway in any part of the Embankment 
must be because it would ultimately, if not immediately, lead 
to through communication between the north and south, across 
the Thames bridges, That being so, why should the tramcars 
coming to Westminster be allowed to cross the river and 
proceed northwards, while the equally useful cars at Black- 
friars are to be stopped inconveniently in the middle of the 
road at the southern end of the bridge? It all seems very 
ridiculous—as shallow a solution of the problem as the 
Council’s own subways. Happily, we can still hope that 
the Bill will be thrown out in toto at а later stage; tramways 
on the Embankment would be an unnecessary evil. But if 
this is not to be the fate of the Bill, we hope that at any rate 
% will be moulded into a form more serviceable to the 
general requirements of London's tramway traffic. 


length of electric waves. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmr D'Arsz.] 


Interference Tubes for Electric Waves.—A. Becker has made 
experiments with a view to determine the relative utility of 
two forms of Quincke interference tubes for measuring the 
One of the forms consists of a tube 
with two branches, lik» a branched circuit, while the other 
has the shape of a T. In both cases the length of the wave 
transmitted by the tube does not depend upon the length of the 
tube, but upon its diameter. The wave-length is about 1:6 times 
the diameter. The waves travel along the surface of the 
metallic tubes, and emerge into the air with a barely 
diminished intensity. The first form of interference tube 
acts as a polariser, which only transmits vibrations which are 
parallel to. the plane of the branches. If the stem of the 
T-tube is filled with insulating liquids, the wave-length in 
the interior of the liquid may be determined, and a com- 
parison of this with the wave-length in air gives the dielectric 
constant of the liquid. The dielectric constant may be 
determined by two other methods, one of which involves the 
reflection of the waves by a mirror. 

[A. Becker, Ann. der Physik., No. 5, 1902.] 


An Optical Illusion in Vacuum Tubes.—A somewhat obvious 
but hitherto unnoticed phenomenon is the apparent luminosity 
of the outer glass wall of vacuum tubes when traversed by 
cathode rays. The only observer, says E. Goldstein, who has 
described this phenomenon, without, however, gauging the 
true nature of it, appears to have been E. Wiedemann, 
who said, in 1880, that the approach of a finger to the 
wall of a tube made the outer wall luminescent. Gold- 
stein points out that the outer wall is, apparently, 
luminous whenever the wall of the tube is thin in com- 
раг воп with its diameter. The optical illusion produced 

у а thin wall is the same as that which makes the water in 
a tumbler, or the mercury in a thermometer bulb, apparently 
penetrate the thickness of the glass, whereas the thread of 
mercury in the stem appears only slightly enlarged. A film 
of glass of red luminescence stuck on the inner wall of a tube, 
and struck by cathode rays, makes the outer wall apparently 
red instead of green. When the gas, and not the inner wall, 
is luminous, the rays from it do not undergo the refraction 
necessary to produce the optical illusion. This fact furnishes 
an important criterion to distinguish between canal rays, 
r only affect the gas, and cathode rays, which affect the 
w 


LE. GorpsrEIN, Ann. der Physik, No. 5, 1902.) 


Calibration of Thermo- Couples. D. Berthelot gives some valu- 
able hints with regard to the use of thermo-couples in pyro- 
metry. The cheapest and most satisfactory combination 
appears to be that of platinum with a 10 per cent. alloy of 
platinum and iridium. The author believes that the anomalies 
sometimes encountered in the behaviour of this and other 
couples are altogether due to a chemical change which they 
undergo in a reducing atmosphere such as exists in some 
parts of a Bunsen burner. In any case, these irregularities are 
never seen in an atmosphere of air, nitrogen, or carbonic acid. 
Within the temperatures of 400 and 1,100deg., the curve 
representing the relation between log (E.M.F.) and log T is 
practically a straight line. The fixed points used by the 
author are the melting point of zinc, 419deg., and the melt- 
ing point of gold, 1,064deg. The latter is best applied by 
inserting a piece of gold between the elements at the hot 
junction, and taking the reading at the instant when the gold 
melts and thus breaks the contact. The melting point of 
sulphur, 445deg., is not to be recommended unless the minute 
precautions prescribed by Heycock and Neville can be fully 


observed. 
[D. BERTHELOT, Comptes Rendus, April 28, 1902.] 


Scale of Periodicity.—4A. proposal of great interest to physi- 
cists and electricians concerned with the measurement of 
periodic motions of any kind is made by A. Guillemin. It 
deals with the choice of a standard interval, In acoustics, 
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the standard intervals used are the octave, 2:1, and the 
comma, defined by the pbysicists as the ratio 81:80, and by 
the musicians as the ratio 8' : 2%. The author proposes the 
ratio 10 : 1 as the standard interval, and calls it the **savart." 
The logarithm of this ratio is unity, which means a great 
simplification of numerical calculations. Savarts would be 
measured by a logarithmic scale, and thus the“ millisavart ’’ 
would be the ratio whose log is 0-001. This ratio would be 
485 : 434, and the natural definition of standard international 
pitch would be 484:3 vibrations per second. One tone 
would be approximately 250, the symbol с being used for the 
millisavart, and & for the savart. The millisavart may be 
variously defined as the ratio of two notes giving one beat per 
second, or as the ratio between two periodicities differing by 
one vibration per second, or as the fraction 1:00230, whose 
log = 0:001. All these definitions are concordant. 
[A. GuILLEMIN, Comptes Rendus, April 28, 1902.) 


Radiation Scale of Temperatures.— M. Fery has devised a 
practical method of employing Stefan’s law for the measure- 
ment of temperatures. The apparatus employed consists of 
a kind of telescope with a fluorspar objective, which concen- 
trates the radiation upon a thermo-couple. The author has 
ascertained that the absorption of radiant heat by the fluor- 
spar increases in proportion to the amount of incident heat 
at temperatures above 900deg. Hence, the only noxious 
effect of the fluorspar is to reduce the sensitiveness by about 
10 per cent. The lens is focussed for parallel rays, and an inner 
diaphragm is so arranged that а certain cone of rays only is 
received upon the thermo-couple, thus rendering the range 
independent of the distance of the hot body. A comparison 
between the new thermometer and a Le Chatelier pyrometer 
shows an error well below 1 per cerit. at temperatures from 
914 up to 1,450deg., the highest temperature measured. 
The indications are very rapid, the mass to be heated being 
less than a hundredth of a milligramme. The zero is also 
very exact and constant. The author has measured the 
temperature of the positive arc carbon by this instrument, 
and found it to be 8,490deg. 

[Fery, Comptes Rendus, April 28, 1902.) 


Self- Electrification of the Human Dody.— A. Heydweiller has 
made the interesting discovery that charges of opposite sign 
may exist on different parts of the body without giving rise to 
a neutralising electric current. That all muscular activity 
gives rise to electric currents has been known since the 
researches of E. du Bois-Reymond, whose scientific fame 
mainly rests upon their elucidation. The author charges the 
needle of a quadrant electrometer to several hundred volts. 
One of the pairs of quadrants is put to earth, while the other 
is joined up to an insulated metal plate. If now one hand is 
held in the neighbourhood of the plate, without touching it, 
and the operator mounts upon an insulated stand, the electro- 
meter gives a considerable deflection, showing a negative 
charge of the hand, which only disappears slowly. The 
deflection indicates a charge of nearly 1,000 volts. This 
charge is not due to the friction of the clothes, as it is the same 
without. Bending the knee produces an opposite charge. 
The charges correspond in every case to the well-known mus- 
cular currents. But the novel observation is that these charges 
can exist for some time without neutralising each other. This 
is attributed by the author to the existence of badly con- 
ducting layers in the epidermis. The energy displayed in 
producing these charges is very small in comparison with the 
mechanical work. The author puts it at about 250 erga. 

[A. HEYDWEILLER, Ann. der Physik., No. 5, 1902.) 


Electricity on Sandy Hook.—The installation of electricity 
at Sandy Hook will, according to American Machinery, greatly 
facilitate the testing and handling of heavy ordnance, which 
will be elevated, lowered and loaded by means of electro- 
motors. The barracks also will be lighted by incandescent 
lamps, and the fortifications will have a number of arc lamps 
to supply the necessary illumination, these lights replacing 
the gas lamps at present in use. 


CORRESPONDENCE. 


— — 
RAILWAY AND TRAMWAY MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With further reference to Prof. Carus-Wilson's remarks 
upon the torque per ampere of motors, the greatest variation 
in the torque per ampere at half load and at full load that is 
possible is in the ratio of 100 to 200. То have this value it 
is necessary that the saturation curve of the motor up to the 
point of rated full load be absolutely straight. To have spark- 
less running with such conditions, or under anything approach- 
ing such conditions, means winding the armature so that the 
iron section and, consequently, the weight of the motor, be 
practically doubled. The ordinary tramcar weighs, loaded, 
about 11 tons. About a fifth of this weight is the motors. 
Upon tramway motors it is of great importance to keep down 
the weight so as to decrease the dead load. A motor designed 
according to Prof. Carus- Wilson's ideas would increase the dead 
weight by one-fifth of the entire weight of the car. For roads 
operating under steam railroad conditions there is another 
point of advantage that is of greater importance than the 
weight, and it is an advantage which I did not mention in my 
previous letter. For roads giving а fast service with a great 
number of stops, the rate of acceleration must be high and it 
must be long continued. The rate of acceleration is limited 
by the adhesion of the drivers, and in the greater numbers 
of cases only by this. Motors which are not worked to 
saturation cannot keep to this rapid acceleration long, as they 
quickly reach the speed corresponding to the starting current. 
With motors worked to saturation the initial acceleration is 
continued to a speed which is well up toward the maximam 
speed of the train. For motors which are not worked to 
saturation, the speed attained by the time the acceleration 
falls off is only a fractional part of the ћоа! speed. It is true 
that with motors worked to saturation the starting current 
is greater than with motors designed differently, but the speed 
cannot be obtained by any other means. For this class of 
servicə there is also the fact which Prof. Carus-Wilson has 
evidently overlooked—:.e., that motors in which the magnetic 
circuit is brought to saturation will run at a more nearly 
constant speed under all conditions of load. 

The question of design of motors cannot be settled by any 
one consideration. Motors operating tramways in the centre 
of a crowded city run at a slow speed, and must be con- 
tinually slowing and accelerating. For this reason a heavy 
torque is desired. On the other hand, the weight of the motor 
must be kept down, as the cars themselves are fairly light. 
The ordinary tramway motor is more or less of a compromise 
between these two considerations. This may be seen in the 
torque per ampere, which varies between half load and full 
load in the ratio usually of 100 to 160, or thereabouts. 

It is usually found, however, even in this class of service, 
that when slow-speed motors and high-speed motors are 
installed on the same road the high-speed motors are in 
greater favour with the tramway authorities. 

For electric railroads operating under steam railroad con- 
ditions a heavy weight is not such a great objection. The 
other two points are, however, of great importance—+.e., 
ability to attain a high speed quickly, and keeping a constant 
speed under all conditions of load. These two points can be 
met only by the motor which is worked to saturation.— 
Yours, &c., J. N. Dopp. 


London, May 13. 
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PARLIAMENTARY INTELLIGENCE. 


(Continued from page 145.) 


LONDON UNDERGROUND RAILWAYS. 
Lord Bibblesdale’s Committee. 
| Friday, May 9. 
THe City AND CRysTAL PALACE RAILWAY, 


Mr. STEPHEN SELLON, engineer to the British Electric Traction Co., 
stated that he was authorised to state that his company were prepared to 
asist substantially in carrying through the undertaking, but were not 
prepared at this stage to defire what would be the extent of their pertici- 
pation. He had told his company that it would be an excellent scheme 
for them to obtain control of. If the company were satisfied with his 
report he was quite prepared to ray they would finance the scheme to the 
full extent, provided they had control of it. Sir Charles Rivers Wilson, 
the chairman, Mr. Garcke, the managing director, and Mr. Hilton, another 
director, had told him that would be the case at a meeting held that morning. 

In answer to further questions, the Witness said that the promoters 
named in the bill represented £2,400, and that eum was increased to 
£6,866, for the expenses of promotion, advanced by other gentlemen. 
The rate of construction per mile was £410,000, as against £500,000 odd 
for the Central London Railway. 

Mr. HUTCHINSON, for the promoters, said that very much bigger 
figures рес mile had been mentioned in connection with some of the bills 
before the other Committee. 

The CHAIRMAN : Has your company ever financed a scheme where the 
cost of construction per mile has been as high as this ?—No, my lord. Up 
to this time our company has dealt with nothing but light railways and 
tramways. 

In reply to Lord CLANWILLIAM, Mr. SELLON said tbat the directors 
had held & meeting on the previous day, and were all unanimous on the 
financial question. 

In croes-examination by Mr. FREEMAN, for tbe London, Brighton and 
South Coast Railway, Witness admitted that the matter had only been 
brcught to his knowledge a week ago the previous Wednesday. He could 
not pledge the company further than the authorised statement he had 
made at the commencement of that day’s proceedings. The financial 
expenses were put down at £253,000, which was not very large for such an 
undertaking, but he admitted he had not had time to cone ider in detail the 
figures put forward by the promoters. He had made an estimate of his own 
with regard to cost, which differed from theire, and the margin between 
the cost and the capital asked for was not excessive. 

Mr. GALBRAITH was recalled to make a personal explanation with 
regard to the prospectus mentioned on Wednesday. He said he must 
have teen it, but he had been laid up with influenza at the time, and the 
evidence given by him at the previous sitting was given under a mis- 
apprehension. 

Mr. SCHENK, cbairman of the Crystal Palace Co., recalled, said 
if the act were passed he would be prepared to find one million towards 
the construction of the line. He admitted that he bad no promise in 
Writing to support the present scheme financially, but it was usual to 
accept verbal promises in such matters. He had suggested to the pro- 
moters on the previous day that they should transfer the undertaking to 
the British Electric Traction Co. for a sum to cover the bare expenses of 
promotion, not to exceed £10,000. That arrangement the promoters had 
accepted, and was favourably regarded by the company named. 

The CHAIRMAN : If to, this would make the British Electric 
Traction Со. the promoters of the scheme — Ves. 

Мг. R. WHITE, chairman and joint manager of R. White & Sons (Ltd.), 
mineral water manufacturere, of Camberwell, said that the capital of his 
company was £800,000. He was also a di'ector of other companies, all of 
which had a substantial capital. He aud his friends might possibly find 
from £20,000 to £25,000 towards the capitalisation of the proposed line. 
He bad joined in the promotion because he believed it would be a benefit 
to the public and to his firm. 

Mr. HUTCHINSON said he did not propose to call further financial 
evidence, but would put Sir Douglas Fox into the box to explain the pro- 
moters’ figures and estimates. 

After some discussion, f 

The CHAIRMAN asked if Sir Douglas would assume any financial 
resronsibility. 

Mr. LITTLER (for the petitioners) said he was sure he, would not. He 
was prepared to call evidence to show that, quite apart from whether the 
promoters could find the money, the railway could not pay. 

_ The committee room was then cleared, and their lordships deliberated 
in private, after which 

The CHAIRMAN said the Committee were not prepared to proceed 
iurther with the bill. 

The bill was accordingly thrown out. 


Great NORTHERN AND CITY RAILWAY. 


Mr. ERNEST MOON, for the promoters, explained that е line from 
Finsbury Park to Finsbury-pavement had been authorised, and was now 
approaching completion, and the object of the bill was to make a short 
extension from the latter terminus to Lothbury, close to the Bank of Eng- 
land. It also proposed to extend the time for the construction of works, 
to put a generating station near the Regent’s Canal in Shoreditch, to erect 
"s vie station at Highbury, and also to enlarge the Finsbury-pavement 

Sir CHARLES SCOTTER, chairman of the railway, and deputy chair- 
man of the London and South-Western Railway, said that the principal 
object of the bill was to take the line 400yds. nearer into the City. 


Unquestionably that would be of great benefit to the public. The amount 
to be spent upon the extension was estimated at £329,000, and there would 
be additional share capital of £450,000 and borrowing powers of £150,000. 
He accepted the responsibility of finding that capital. 

Sir HENRY OAKLEY, director of the Great Northern Railway and 
cbairman of the Central London Railway, was next called. He said that 
99 per cent. of all Great Northern trains stopped at Finsbury Park—about 
600 per day. Passengers would be able to alight there, and by going down 
to the lower station would have the choice of three different destinations, 
the present scheme providing access to the City. It was a very valuable 
addition to the means of reaching central London. 

Mr. Bartley, M.P. for North Islington, Mr. Wm. John Crump, J.P. for 
the county of Middlesex and mayor of the Borough of Islington, and the 
Hon. Claude Hay, M.P. for the Hoxton Division of Shoreditch, supported 
the scheme. 

Sir DOUGLAS FOX was then called. In reply to Mr. ACWORTH, he 
said that his firm had from the beginning been the engineers to the under- 
taking, originally with Mr. Grea head, who afterwards died. The tunnels 
between Drayton Park and Finsbury-pavement were now completed, but 
some of the stations were not. 'The company sought powers to open out 
the tunnel to put in a station at Highbury. The stations now in course ot 
erection were at Finsbury Park, Drayton Park, Eesex-road, Old-street and 
Finsbury-pavement, the extension from Drayton Park to Finsbury Park 
being about to be carried out by the Great Northern Railway under an act of 
this year. When conipleted it would be handed over to the Great Northern 
and City under a lease for 999 years. At Finsbury Park an excellent system 
of exchange had been agreed upon with the Great Northern; at Old-streeb 
there was a joint station with the City and South London Railway, with 
а means of exchange both there and at Finsbury-pavement. The latter 
company could take passengers to London Bridge and on to Clapham. 
At Lothbury it was proposed to connect the subway with the surface by 
four staircases, and he was authorised by the directors to say that they 
would be quite willing to connect the subway with those already existing 
at the Bank station. The distance was about 150yds, and would cost 
£7,000 or £8,000. That would be of great advantage to the City, and he 
was unable to find out on what the opporition of the Corporation was 
based. The electrical equipment, which was of the multiple motor type, 
was already under construction. The carriages would be somewhat roomier 
than was possible on the smaller tubes, but there was not much difference. 

The CHAIRMAN : What have you to say with regard to the proposed 
clause on vibration’—We are quite willing to pay compensation for 

done during construction, or during two years afterwards. 

Speaking outside this bill, you think the suggested basis of the clause is 


a fair one j—I do. 
Monday, May 12. 


Lord Aberdare and Lord Clanwilliam both being absent through illness, 
Lord Newton consented to join the Committee to make up the number of 
four peers required by the standing orders. 

Consideration of the Great Northern and City Railway Bill was then 
continued. f 

Sir DOUGLAS FOX was re-called, and Mr. RAM, K.C., on behalf 
of the Bank of England, examined him. Sir Douglas eaid that, as regarded 
tunnel work, the line would (not approach nearer to the Bank of England 
than the southern end of Moorgate-street, but, as regarded subway work, 
it came up to the railing of the Bank of England. They proposed to put 
down five shafts between the corner of che Bank and the end of Moorgate- 
street for the purpose of getting the lifts down into the tube. He agreed 
tbat it was in the construction of shafts rather than in tbat of the tube 
where the danger arose to the buildings. He admitted that the foundations 
of the Bank were rather bad. 

Mr. RAM, having elicited these statements, asked for a special clause for 
the Bank of England. 

The CHAIRMAN : Considering what the Bank of England means to the 
City of London and to the trade of the world, I should think that the 
Bank should be regarded as a special building, and a special clause might 
be given. I think it is a thing you might easily settle outside. 

Mr. MOON said he was very sorry to ғау they could not agree. They 
were prepared to postpone the report stage of the bill and to insert any 
clause which Lord Windsor's Committee came to the conclusion ehould be 
the general clause applicable to those schemes. 

Mr. RAM said he asked for the clause known as the Bank of England 
clause,” which was inserted for the protection of the Bank in the Central 
London Railway Act.* 


* The following is the text of sec. 18 of the Central London Railway 
Act, 1892, known as the Bank of England Clause " :— 

Sec. 91 of the act of 1891, is hereby repealed, and in lieu thereof the 
following provisions for the protection of the governor and company of the 
Bank of England (in this section called “the bank) shal), unless other- 
wise agreed between the company and the bank, te observed and have 
effect (that is to aay) :— 

1. The expression bank premises when used in this section means and 
includes the bank house, offices, cellars and premises connected tlierewith, 
situate in the parishes of St. Christopher-le-Stocks, St. Margaret Lothbury 
and St. Bartholomew-by-the-Exchange, and partly delineated on the 
deposited plans, and belonging to, or reputed to belong to, and occupied 
by the bank. 

2 Subject to the provisions in this section hereinafter contained, the 
company, their contractors, officers or servants shall not for any purpose 
whatever, enter upon, take, use or interfere with, either permanently or 
temporarily, any part of the bank premises. 

3. The railway and shafts by this act authorised shall be constructed 
under Mansion House-atreet, Threadneedle-street and in the open space 
opposite the bank premises, the Mansion House and the Royal Exchange, 
strictly in accordance with tee. 7 of the Act of 1891, and at such depth as 
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The CHAIRMAN : We will come to no decision. We quite understand 
the merits, and it shall have full consideration when the right time comes. 

Mr. LITTLER then examined Sir Douglas Fox on behalf of the Corpo- 
ration of London. Witness said that the extension of a quarter of a mile 
fre m Moorgute-street station to the Bank was regarded as important by the 
directors, as it would relieve the congestion caused by the great discharge 
of psssengers which obtained in Moorgate-street at the present time. 

Mr. LITTLER said the views of his clients were that, instead of being 
an advantage and relieving the congestion, it proved an obstruction. They 
aleo objected on the grounds that they were spending too much money, 

Mr. A. C. MORTON, a member of the Corporation of London, supported 
Mr. Littler's statement. 

After eome consultation, 

The CHAIRMAN declared the preamble proved, but they would have 
to int iet upon the insertion of clauses bearing on the question of damage, 
which would be decided by Lord Windsor's Committee, and he would have 
to consult with Lord Windsor as to the clause for the protection of the 
Bank of England. 

: THe NoRkrH-WEST LONDON BILL. 

The Committee then went on with the North-West London Bill, which 
is a line from the Marble Arch to Cricklewood. Counsel said that this was 
sanctioned in 1899, and the works were not begun because of difficulty in 
raising capital. Times had since then improved, and all they wanted now 
was an extension of time for their works. 

The only opposition was from the County Council, who had produced a 
sheaf of clauses, but, after some argument, it was agreed between counsel 
that this should not be considered as opposition to the preamble. 

The preamble was then formally proved on the evidence of Mr. Scott 
Russell (a director). and the consideration of the clauses was postponed. 


Tuesday, May 18. 

The Committee commenced with the clauses which the London County 
Council desired to be inserted in the North-West London Railway Bill. 

Mr. Talbot (for the County Council), Mr. Baggallay, K.C., and Mr. Shaw 
argued for an hour on the first clause, which was eventually given to the 
Council. This was a clause compelling the railway to forfeit any land they 
might acquire which came within the stardard width of any of the 
Council's streets. 

The second clause, which Mr. Talbot also secured, was one the object of 
which was to keep the Railway Company to the general laws of the Build- 
ing Act, subject to the exemptions they had already got. 

Then came the question of workmen's trains, and Mr. Talbot said the 
Council proposed that the fares should be 14. instead of 14d., and 2d. for 
the return int tead of 24d., and that the time for workmen’s trains should 
be construed differently. 

Mr. HARPER, chief of the statistical department of the London County 
Council, was called, and said that the Metropolitan and the Great Eastern 
Railways ran workmen's trains at 1d. fares for 8 and 10 miles respectively. 

The Committee did not sgree to this propoeal. 


that there shall not be less than 14ft. in thickness of London clay 
tbroughout above the crown of the tunnels in which the railway shall be 
constructed. 

4. No part of the railway or of the works connected therewith shall be 
constructed under the bank premises. 

5. The company shall, for the protection of the bank premises, before 
commencing any works within 200ft. of the bank premises, underpin the 
curtain wall thereof from a point commencing at the northern end of the 
barrack yard in Princes-street, and extending round the south-western 
corner of the said curtain wall to the western side of the main entrance 
into the bank premises in Threadneed!e-street. Such underpinning shall 
be carried down to the solid clay, and shall be of such width as to support 
the curtain wall for its whole width at the least. The said underpinning 
shall be constructed in such material, in such manner, and with such pre- 
cautions as shall be reasonably prescribed by and generally under the 
supervition of an engineer, architect or surveyor to be from time to time 
appointed for that purpose by the bank, and sball be executed entirely 
from the outside of the wall, and so that no persons shall be able to find 
access into the bank through the works of the underpinning. The whol: 
cost and risk of the underpinning, including the making good of all injury 
consequent thereon, and the reasonable charges and expenses of the super- 
vising engineer, architect or surveyor, shall be paid and borne by the 
company. 

6. The said engineer, architect or surveyor may from time to time 
inspect the works of every kind under Maneion House-street and Thread- 
needle-street or within 200ft. in any direction of the bank premises during 
the construction, and the company shall give the person so appointed all 
necestary facilities for such inspection, and if he shall be of opinion that 
the construction of the works or other operations of the company are 
attended with danger to the bank premises the company shall forthwith, at 
its own expense, adopt such additional measures and precautions as may 
be considered necessary for the purpose af preventing damage or injury 
to the bank premises, and in the event of any difference arising between 
the bank and the company with reference thereto, such difference shall be 
referred to an engineer to be agreed upon between the bank and the com- 
pany, and failing agreement to be appointed by the Board of Trade on the 
application of either party, whose decision shall be final, and in the mean- 
time the works or other operations objected to shall be stopped. The cost 
of such reference and of the award shall be borne as such engineer shall 
direct. 

7. The company shall pay to the bank compensation for all damage or 
in jury of every description which may from time to time arise to the bank 
premises by or from the construction or working of the railway or any of 
the works connected therewith, and the bank may claim and receive and 
recover such compensation from the company, notwithstanding that no 
part of the bank premises is actually taken. 


GREAT NORTHERN AND STRAND BILL. 


Mr. BALFOUR BROWNE, K.C., introduced the Great Northern and 
Strand Railway Bill. He said that was merely an application for an exten- 
sion of time for the construction of the railway, which was sanctioned in 
1899 between Finsbury Park and the Strand. It was a very important 
railway which would really make a terminus of the Great Northern Rail- 
way in the very centre of London. There was practically no opposition to 
the bill on the part of the landowners, the usual compensation clause being 
inserted. The view at present was to modify their scheme to some extent. 
At the northern end it was proposed to make about 4 furlongs of new 
railway, which was to be moved further to the west than originally designed 
in order to admit the Great Northern and City Railway. At the other end 
there was an important modification of the scheme. When they came 
down close to the Strand, they proposed to form a junction with the 
Brompton and Piccadilly Circus line, which had been sanctioned up to 
Piccadilly. The result would be that there would be through traffic from 
Finebury Park to the west. They also proposed that the Brompton and 
Piccadilly should take over their interests as far as Finsbury Park. There 
was a sheaf of clauses from the London County Council, but there was no 
opposition from anywhere elke. Many of the clauses were fought out in 
1899, and he asked that, unless there were strong grounds, their lordships 
should adhere to the bill of 1899. 

Mr. ALEXANDER ROSS, engineer to the Great Northern Railway and 
the Great Northern &nd Strand, explained the scheme by the aid of a 
model, and showed the arrangements that had been come to with the 
Great Northern Railway. 

The preamble was formally proved. 

Then the Committee considered the County Council clauses, traversing 
much the same ground as they did earlier in the day. 


At three o'clock, by arrangement, the clauses for the Great Northern and 
City Railway were considered. 

Mr. RAM, K.C. (for the Bank of England) asked their lordships to give 
the Bank of England clause that was given by the Central London Railway 
Act of 1891, remarking that that was the clause giving compensation to the 
Bank of England. 

The CHAIRMAN : The Committee are of opinion that that clause should 
go in, but with the distinct understanding that it shall go in as protecting 
the Bank of England for their special building. I want it to be distinctly 
understood that that should not be regarded as a precedent for buildings 


like the Carlton Hotel. 
Wednesday, May 14. 

The clauses of the Great Northern and Strand Bill were considered, 
The London County Council’s points as to fares and time in connection 
with workmen’s trains were not raised, as these had already been decided 
by the Committee in connection with the North-West London Railway 
(see above). 

The Committee allowed the County Council a clause in reference to the 
employers purchasing workmen’s tickets, and also a clause to the effect 
that the company should not increase their fares on Sundays and Bank 
Holidays, _—— 

Clauses for the Great Northern and City Railway were next discussed, 
after which the Committee entered upon the last bill on their list—the 
Baker Street and Waterloo Railway. 


BAKER STREET AND WATERLOO RAILWAY. 


Mr. PAGE, K.C., said that this was a bill for the extension of time for 
the purchase of land and the construction of works, and also for certain 
small alterations with reference to the exercise of borrowing powers in regard 
to the Baker Street and Waterloo line. This line was incorporated in 
1893, and the line then stretched merely from Baker-street to Waterloo, 
the capital being £1,250,000, and there were borrowing powers for 
£416,000, The powers to take lands under that bill had been fully 
exercised. The powers with regard to works expired under that 
bill in 1898, but they had since been extended. In 1896 Parliament 
granted power to extend the bill to the Great Central station, 
which has been opened at Marylebone. The capital for that was 
£75,000 and the borrowing powers £25,000. In 1899 a small devia- 
tion at Waterloo was sanctioned, and there was the small addition 
to the capital of £60,000 and £20,000 borrowing powers, and a subway 
was made at Charing Cross. In 1900 Parliament granted powers to the 
company to extend to Paddington Station so as to join the Great Western 
Company at Paddington. And there was to be a subway at the 
Elephant and Castle, and a further railway south. The capital under that 
act was £1,000,000, with borrowing powers of £333,000. With regard to 
the works, they asked for an extension of time, under the Acts of 1895, 
1896 aud 1899, to the Ist August, 1905. In 1893 it had been found 
impossible to get capital, and nothing was done until 1897, when a 
contract was made with the London and Globe Company to con- 
struct the line which was tben sanctioned. They were to receive 
the whole capital, subject to the reduction of £50,000 for expenses. 
In 1900, when the extension to Paddington was granted and a second 
contract was entered into with the London and Globe Company to do that 
work as well, Work was at once begun, and at the present time all the 
land had been bought and more than half the tunnels had been completed. 
He believed one tunnel was absolutely finished from Waterloo as far as 
Oxford-street, and the other at the present time went well up Regent- 
street. In January, 1901, unfortunately, there came the collapse of the 
London and Globe, and to some extent the company were left on 
their beam ends, There had previously been a prospectus issued, 
and there had been a small public response, and with that and other 
money obtained from the liquidator the work was continued, the sub- 
contractors going on with their work as usual. Up tq December, 1901, 
practically a million pounds was expended, of which £345,000 was 
spent for lands, In March of this year the contracte of the London and 
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Globe Company, under which they were bound to provide money forthe com- 
pletion of the line, were transferred to the Metropolitan District Electric 
Traction Co., of which Mr. Yerkes was the chairman, and which would be 
taken over by the Underground Electric Railways Co. of London, which had a 
capital of £5,000,000, and it was quite certain that the work, on which 
nearly a million pounds had been expended, would be hurried on as fast as 
possible and would very abortly be completed ; and they asked for the 
moderate extension of time necessary for the completion of the works. 
There was a small alteration with regard to the borrowing powers contained 
in the bill and that was in clause 7. That section of the Act of 1893 
provided that no money should be borrowed till the section between 
Piccadilly-cireus and Waterloo Station was completed, and that section was 
affected by sec. 11 of the subsequent act, which provided that the 
money might be borrowed with апу one of the railways being completed. 
At the present time not one of the railways had been completed, although 
the capital under the Act of 1893 had very nearly been expended ; and 
now they asked for the ordinary and unrestricted right of borrowing in 
accordance with the expenditure of their shareholders’ capital—which 
could not affect anybody. 

There was very little opposition, and the preamble was formally proved 
on the evidence of Mr. Galbraith, engineer to the railway, who said they 
had carried out about 60 per cent. of the tunnels, and were going on as 
fast as they could. | 

The Committee then proceeded with the bill on clauses, and heard 
formal evidence from Mr. R. W. Perks, M.P. | 

This completed the list of bills for this Committee, excepting for the 
adjustment of clauses. 

Thursday, May 15. 


Yesterday (Thursday) Lord Ribblesdale's Committee spent a quarter of 
an-hour in the final adjustment of the clauses in the Great Northern and 
Strand and the Great Northern and City Railway Bills. Of course, all the 
bills dealt with by the Committee will still be subject to the clauee to be 
agreed upon, in relation to tubes in general, for the protection of property 
owners. 


Lord Windsor's Committee. 
Friday, May 9. | | 

Before proceeding with the opposition evidence to the bills which have 

already been put before the Committee, the views of the Board of Trade, 
which were submitted on the firet day of the sitting of this Committee, 
were amplified by Col. Yorke, chief inspector of railways to the Board. 

Col. YORKE said the definite view of the Board of Trade now was that 

promoters should, after construction, be obliged to deposit with that 
department plans showing the exact position of the lines within the limits 
of deviation. Mr. Shiress Will, K.C., had asked that such plans might be 
at the disposal of the public at large, but this was hardly possible. At the 
same time it would be satifactory for the public to know that such plans 
were in the hands of the Board of Trade, and could be seen specially. Such 
a clause as this was in the Waterworks Acts of 1847. With regard to 
sharp curves, he took exception to the one on the Piccadilly-Charing Croes 
branch of the Brompton and Piccadilly Railway. Even with the enlarge- 
ment of this to 44 chains it would be obligatory upon him to put a 
restriction of speed upon the train at that point, and tbis would pro- 
bably have an effect upon the train service over the whole of the lines. 
He still adhered to his opinion, already expressed, that a 5-chain curve was 
moat advisable. It would be incumbent upon his department to require a 
speed of 12 miles an hour on a 34-chain curve, and a little higher with a 
4i-chain curve. On the Metropolitan Railway of Paris the curves were 
restricted to 5 chains. One exception, however, occurred at the Place de 
Bastille, where & curve of under 3 chains came ; but the approach to the 
curve was on an ascending gradient, and the curve itself was also on an 
ascending gradient. The curve on the Piccadilly-Charing Croes line was 
on adown gradient of lin 44. On this particular line there were several 
reverse curves, and it was his opinion that & length of straight line should 
certainly be in between the two opposite curves. In speak- 
ing of the size of the tunnel in bis previous evidence, he had only in his 
mind those lines being promoted tbis session, and did not desire to put 
any further obligations upon already authorised lines. He deeired that 
the relative proportion of the rolling stock to the tunnel should allow of 
sufficient clearance. A maximum size for the tunnel might be fixed up to 
which a company might work, but beyond which it might not go. As to 
the shape of the tubes, it seemed to have been generally taken for granted 
that this ought to be circular, and no doubt there were advantages, pro- 
bably from the point of view of coat ; but other advantages would show 
themselves, he felt sure, if tunnels of the section now adopted on steam 
lines were adopted. He did not see any danger ia the proposed junction 
at Charing Croes. ‚ | : | 

Mr. LITTLER, К.С., for the Brompton and Piccadilly Railway, said he 
жаа quite prepared to put himself in the hands of Col. Yorke. Perhaps a 
heavy penalty in the event of exceeding a specified speed round the curve 
would satisfy the Board of Trade. | | 

Col. YORKE said it was a case of making it obligatory upon the drivers 
not to exceed the specified speed. : . 

Mr. LITTLER, speaking on the size of the tunnels, said that with regard 
to the authorised Brompton—Piccadilly Railway they would very likely 
meet, with some objection on the part of landowners along the route if the 
size of the tunnel were increased, but at the same time if the Committee 
thought this neceesary, he would pledge himself to promote a bill next 
session asking for powers to make the enlargement. 


The opposition to the North-East London and City and North-East 
Suburban Railways was then continued. | 

Mr. J. F. S. GOODAY, general manager to the Great Eastern Railway 
Co., said that supposing these lines abstracted half of the traffic of the 
Great Eastern this would only pay 22 per cent. on the debentures and 
leave nothing for the ordinary shareholders, In order to pay 4 per cent. 


with the railways, 


on the debentures and 4 per cent. on the ordinary shares, the traffic 
would have to be five times as large as that carried by the Eastern Com- 
pany along these routes. In fact, right through, he considered the esti- 
mates of Mr. Clifton Robinson were enormously exaggerated. The average 
number of passen carried between Walthamstow and Liverpool-street 
was 21 per cent. of the total seating capacity. Mr. Robinson's estimates 
were apparently based on the tramways, which were not to be compared 
He did not deny that there was overcrowding on his 
railway, but it was not anything like so great as was alleged ; the maxi- 
mum difficulty was between 7:30 and 8 am. The average speed on the 
Great Eastern Railway was greater than on the tube railways, averaging 
out at 20 miles for the suburban lines. Their locomotive engineer was 
also designing an engine which would increase the acceleration by 50 per 
cent., and also increase the carrying capacity. The tube railways suggested 
last year were not put forward as definite proposals, but merely as being 
under the consideration of the directors, who abandoned the lines for the 
reasons stated by Lord Claud Hamilton. On the question of the electri- 
fication of the lines, he said the proprietors of the Langen suspended 
electric railway system had been anxious to meet the company. Apart 
from this, however, the matter of working the Walthamstow and Enfield 
lines had also been under discussion. 

Croes-examined, he said he considered the Great Eastern Railway Co. were 
more likely to construct new lines than the promoters of the electric rail- 
ways. If the North-East London and City and North-East Suburban 
lines were rejected, he would not guarantee that the Eastern Company 
would construct tubes to relieve the traffic along these routes. They were 
increasing the size of their UNS &c., and did not consider a tube was 
immediately necessary. Further, he did not agree that all railway exten- 
sion to already crowded districts should be by means of tubes. It was 
obvious, of couree, that the fares on the new lines would be much cheaper, 
but passengers had the disadvantage of having to travel in tubes, 

Mr. HOLDEN, locomotive superintendent to the Great Eastern Railway 
Co, referred to the new locomotive which he has designed. This would 
increase the acceleration from 1ft. per sec. per sec. to 1*5ft. per sec. per sec., 
equivalent to a speed of 30 miles per hour. It would enable a quicker 
service than the tubes with a heavier load. 

Viscount ENUTSFORD : Has this engine been tried ? 

WITNESS said it had only been deeigned, and was being constructed. 

Cross-examined by Mr. VESEY KNOX, he questioned whether 3'2ft. 
per sec. per sec. acceleration could be obtained with an electric motor, 
and if 4ft. per sec, per sec. had been obtained by the experimental train 
on the Liverpool Overhead Railway it could only be by an enormous 
amount of current. He did not believe there was any advantage in the 
matter of adhesion of an electric locomotive over steam traction. His new 
engine had 10 driving wheels. 

Mr. W. GRINLING, traffic manager to the Great Northern Railway Co., 
repeated his evidence given in favour of the Brompton and Piccadilly Rail- 
way Bill. The North Metropolitan Tramways Co., which competed with 
the Great Northern Railway from the City to Wood Green, had now 
obtained powers to use electric traction on these lines, which would greatly 
increase the capacity of the trama, and the London County Council had 
powers to extend the tramways beyond Wood Green to Palmers Green, 
crossing the line of the proposed tube railway. Thus the district would be 
well served without the electric railway when the service of the Great 
Northern Railway to the same neighbourhood was coneidered. Judged by 
the numbers of passengers carried on the Great Northern Railway, he did 
not think there was any possibility that the promoters of the North-East 
London line would ever get the traffic sufficient to pay a dividend on 
capital expenditure, 

Mr. F. J. DUNN, general manager of the North London Railway, said 
that the North-East London Railway passed under his lines three times 
between Broad.street and Dalston, and any damage to the railway due to 
subsidence from the electric line running under the North London Railway 
as well was likely to be very serious. In addition, he considered the route 
was extremely well served by existing means of communication via Dalston. 

Monday, May 12. 

Mr. DUNN, continuing his evidence, said t.e could not imagine anything 
in connection with electric traction which would make the working 
expenses a smaller percentage of the receipts than would be the case with 
steam traction. On the Central London Railway Co. working expenses 
were 54 per cent. of the receipts, and this was a new line which had not yet 
felt the steady brunt of maintenance. Further, he considered the pro- 
posed fares on the North-East London and City and North-East Suburban 
Railways were much too low to admit of any profit. - 

Croes-examined by Mr. VESEY KNOX for the North-East London 
Railway: He wanted protection against interruption to his system of 
electric signalling. The block system used upon the North London 
Railway was being affected at various points by stray currents which 
could not be trace. At Hammersmith, perhaps, it might be attributable 
to the London United Tramways. He would be perfectly satisfied, how- 
ever, if (as counsel stated would be the case) the North-East London 
promoters intended to use an insulated return. Strictly speaking, too, 
he did not make a very strong point of the fact that the proposed tube 
railway passed under the North London line, and further admitted that 
the chief competition would be between Broad-street and Dalston. Sum- 
ming up the general question, however, he considered the sanction of this 
electric railway would do his line serious injury and benefit itself very little. 

Mr. E. H. PEMBER, K. C., who is representing both the Metropolitan 
District and the Great Eastern Railway Coinpanies, then addressed the 
Committee for these concerns against the North-East London, City and 
North-East Suburban and Piccadilly and City Railways, a course which 
he said was necessary owing to the combination of these lines. Further 
it was to be understood that these comments were also applicable 
to the Central London Scheme. The problem really was: Were 
the existing lines of the Metropolitan District Co., plus the author- 
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ised deep-level line, the authorised line of the Brompton and Picca- 
dilly Railway, and the proposed extensions of this to Charing Cross, 
Parson’s Green, and also to Holborn, together with the lines of the Great 
Eastern Railway and otber existing lines serving the north and north-east 
of London, capable of doing all or nearly all that the proposed new lines 
would do? He contended that the existing lines over the Hammersmith- 
City route served exactly the same purpose aa any of the new proposals and at 
a much lees capital expenditure, especially taking into account the authorised 
Brompton-Piccadilly Circus line. Including the authorised Brompton and 
Piccadilly Railway, the capital neceasary for doing this was £2,404,400, as 
against seven millions, or, leaving out the already authorised lines, the only 
new capital necessary to be authorised was a little over £800,000. The 
existing lines and their proposed extensions did even more than the system 
he was opposing, as they also served Earl's Court and South Kensington. 
Turning to the North-east London lines, he argued on the same basis—viz., 
enormous competition, the adequacy of present requirements, and the 
colossal expenditure necessary for the new lines. If these lines were really 
necessary they could just as well be made as continuations of the Metro- 
politan District lines, "The cost, given in amended estimates of the two 
north-east London railways, was practically £9,000,000 sterling, and to make 
the undertakings a financial success with the very low fares proposed was, 
he said, impossible. Mr. Clifton Robinson's figures for estimated traffic 
were grossly exaggerated in comparison with the present traffic carried by 
existing railways serving the same portion of London. Dealing with the 
lines of the combination as a whole, it was preposterous to say that they 
were likely to carry 252,000,000 when the whole of the existing lines of 
London only carried a very little more. He contended that the construc- 
tion of the whole through route would be an utter waste of capital, besides 
a decided hardship to vested interests. Further, however, there was to 
be considered the question of how the money was to be raised. Whether 
it was to be American or English һе did not care, but what Messrs, Morgan 
did was merely to promise to put the shares before the British public for 
a consideration of £1,500,000, which was the difference between the esti- 
mated cost of the lines and the proposed capital. Once this was done 
Messrs. Morgan were finished with the matter, and in the event of the 
estimates being exceeded the shareholders would be left to find the 
difference in order to complete the construction of the line. 

Lord ROBERT CECIL, K. C., then proceeded to address the Committee 
on behalf of Mr. Walker, a landowner at Palmer's Green, who objected to 
the portion of the North-East London Railway from Palmer's Green to 
Southgate, on the ground that it was absolutely unnecessary, and greatly 
detrimental to local interests (see The Electrician, May 2, p. 53). 

Lord WINDSOR, in order to shorten proceedings, announced that on the 

promoter’s evidence alone, they found that the preamble of the portion of 
the bill referred to by Lord Robert Cecil was not proved. 
Mr. FRERE then wished to put his case for the Tallow Chandler's Com- 
pany opposing the route taken by the portion of the City and North-East 
Suburban Railway near their building at the top of Cannon-street—viz., 
from the Monument to Mansion House. He called 

Sir A. BINNIE, who described the property which is situated within 
20ft. of the proposed route. It was a very ancient building, and any injury 
to it could not be met by compensation. Already the building had bad to 
be underpinned by the Metropolitan and District Companies whose City 
lines ran very close to it in the gravel, and he apprehended great danger to 
the building if a tube railway were constructed undernea'h this railway. 

After consultation the Committee agreed that that portion of the City 
and North-Eastern Suburban Railway from Whitechapel to Mansion House 
would not be allowed. This was the length of theline running under the 
District Railway Company. | 


Tuesday, May 13. 


The CHAIRMAN announced that the Committee did not intend to call 
for any opposition evidence to the Charing Cross, Hammersmith and 
District Bill, as they found the preamble not proved. 


Mr. PAGE, K.C., for the City and North-East Suburban Railway, 
referring to yesterday's decision with regard to the Whitechapel-Mansion 
House section of this line, said that it had been decided to proceed with 
the remainder of the bill, believing that the Committee did not inteni 
that the line should never come further west than Whitechapel. He took 
it that the Committee, in carrying out the recommendation of the Joint 
Committee last year were oppo:ed to the method of coming from White- 
chapel, and, therefore, he proposed, if the remainder of the preamble were 
proved, to come forward next session with an extension into the City. 

Mr. BALFOUR BROWNE, K.C., on behalf of the Morgan combication, 
said that the Committee’s decision yesterday refusing the Whitechapel- 
Mansion House portion of the City and North-East Suburban Railway had 
had the effect of no longer constituting this railway a partner in the com- 
bination, the original understanding having been that Messrs. Morgan would 
find two-thirds of the necessary capital for that line as a continuation of 
the western lines. If, however, the extension into the City was sanctioned 
next year the same inducements would be held out as had been this session 

Mr. PAGE said that this put the City and North-East Suburban Rail- 
way in exactly the same position as when the Lill was deposited, as at that 
time the amalgamation had not taken place. 

Viscount KNUTSFORD pointed out that the financial position of the 
line before the amalgamation had not been inquired into owing to the 
support promised by Messrs. Morgan. ` 

The Committee then retired, and after consultation, 

The CHAIRMAN said the Committee did not wish to call for further 
opposition evidence to the northern portion of the lines, but were quite 
ready to hear the learned counsel for the bill if he wished to address the 
Committee before a final decision was come to. 

Mr. PAGE, after a little discussion, obtained sanction to make his speech 
on Wednesday. 


The case againat the North-East London Railway was then proceeded with. 

Mr. LITTLER, K.C., for the Metropolitan Railway, while not calling 
witnesses, opposed the railway for the same reason that the District Com- 
pany did the City and North-East Suburban—viz., that for 25 chains in 
the City it ran under the City lines of bis company, and also competed 
with it. He asked the Committee to reject that piece of line іо the same 
manner that they did the Whitechapel-Mansion House section of the other 
railway. For the Great Northern and the North London Railways, he 
contended that any further communication was absolutely unnecessary 
when the present services were considered in conjunction with the number 
of electric tramways which were authorised along the same routes. 

Mr. VESEY KNOX pointed out that the actual distance which his line 
ran under the City lines was only 10 chains and not 25 chains. 

Mr. CLODE, speaking for the South-Eastern and London, Chatham and 
Dover Railway, opposed the North-East London Railway on the ground that 
it passed underneath the forecourt of the Ludgate Hillstation. Further, he 
opposed any interchange with the same railway as it was not considered 
a sufficient interchange of traffic would accrue to justify it. On the other 
hand, they considered the Central London extension offered much greater 
advantages in this respect, and a provisional agreement had been entered 
into with that company by which the South-Eastern and London, Chatham 
and Dover Railway was to be paid £40,000 towards the rebuilding of 
Ludgate Hill Station. | 

Mr. VINCENT HILL, general manager of the South-Eastern and Lon- 
don, Chatham and Dover Railway, gave corroborative evidence. 


Wednesday, May 14. 


Mr. BALFOUR BROWNE, on behalf of the City and North-East 
Suburban Railway, said that it was now felt that a truncated scheme, 
such as it now was, owing to the decision of the Committee with regard 
to the Whitechapel-Mansion House section, should be proceeded with, and 
he asked for leave to withdraw the remainder of the bill The present 
promotera pledged themselves to come forward next cession with a similar 
scheme, which would exactly follow the recommendation of the Joint 
Committee last year—viz., from the City, up Leadenhall street, and thence 
in a north-easterly direction. 

Counsel then addressed the Committee for the North-East London 
Railway. This was a line, he said, which did perfectly carry out last year’s 
recommendation—viz., a route connecting the tramways in the north- 
west, through the City, with the tramways in the west. The Middlesex 
County Council supported the scheme, and a system of through fares with 
tbeir tramways had been arranged. In fact, all the schemes, except the 
Central London Railway, were practically through routes. With regard to 
the oppositiou to the lines, it consisted solely of railway opposition, which 
said that there was not sufficient traffic for new lines, but the whole 
object of there new ele»tric lines was to create new traffic. and there was 
abundant evidence that this was done. At Croydon, for instance, a short 
length of tramway wbich had been electrified, during the first three 
months carried 3,000,000 more passengers than ever had been carried on 
the horse tramways. The Great Eastern Railway Со. would not pledge 
themselves to do anything, and the North London Railway Co. admitted 
they could not run more trains during the busy hours of the day, and yet 
the overcrowding was not disputed. Summing up, he maintained that the 
public ought to have and wauted therailway ; the London County Council 
had asked for it in order t» serve the new colony at Tottenham ; the local 
authorities, without exception, were in favour of it; and as far back as 1894 
the Walthamstow end Epping Forest tube railway, which served part 
of the route proposed by the Nor.h-East London, was passed, but, unfor- 
tunatelc, in the public interest, not financed. There was nothing, there- 
fore, but the railway opposition to stand in his way. 


—Ó | 

The Committee then retired to consider the best course of procedure, and 
after half-an-hour 

The CHAIRMAN announced that, having carefully considered the 
position, it had been decided to go on with the remainder of the oppo- 
sition to what had been called the Morgan group, then the opposition 
to the Brompton and Piccadilly Railway, and finally, that to the Central 
London Railway. After all this had been disposed of, the viewa of the 
London County Council on all the schemes would be taken, as well as the 
views of the Corporation of the City of London. Then the counsel for 
the schemes would be called upon, beginning with the Ceatral London, 
followed by the Brompton and Piccadilly, and then the Piccadilly and 
City Railway. All landowners’ opposition would be postponed for the 
present, and apy evidence already given by one scheme against another 
would not, of course, be repeated. 

No further preamble opposition being forthcoming against the Piczadilly. 
aud City Railway, | 

Sir DOUGLAS FOX was called on behalf of the Piccadilly-City and 
London United Electric Railways against the Brompton and Piccadilly 
Circus Railway, and criticised the Charing Cross—Piccadilly branch. This 
section was incompatible with his line, and, further, was laid out in the 
most extraordinary manner he had ever heard of. It was а series of 4 and 
5 chain reverse curves all the way, which would make the line unworkable. 
The proposed junction at Piccadily-circus would involve having four 
tubes almost one above the other, and this would greatly increase the cost 
of any other lines coming down that thoroughfare owing to the great 
depth necessary to get below them. Further, the junction at Charing 
Cross was as bad as it could be, 

Opposing the Central London Railway on behalf of the Piccadilly and City 
and London United Electric Railways, Sir DOUGLAS FOX said that the 
question of exchange stations with such a closed circuit was extremely 
important. The North-West London Railway, which had just obtained an 
extension of time, had realised the fact that at Marble Arch, going city- 
warde, the trains of the Central London Company would be full. On 
engineering grounds there were also objectionable pointe. "The rolling 
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stock must, be fixed by the diameter of the existing tunnels and the length 
of the existing platforms. The existing tube was 11%, 81in., and the plat- 
forms 315ft., and the only advantage in having the larger tube on the new 
lines would be that of the deeper rail. No other of the requirements of 
the Board of Trade could be met. Night trains were impossible on the 
existing line, there being no means for the platelayers to get out 
of the way of tbe trains. Further, the step on the carriage in 
order to accommodate the motors was most objectionable. He aleo 
sttached great importance to the question of ventilation, but in au 
llít. Sin. tunnel there was not sufficient area to ventilate effectively. 
Exception bad been taken to his evidence on acceleration, and he 
quite agreed that with the present size tube of the Central London 
Railway, and the aize cf the motors which could be put into the tubes, the 
bigh acceleration which he hoped to get could not be obtained. But he 
had ratisfied bimself that the acceleration given in his previous evidence 
could be obtained. With regard to the Liverpool Overhead Railway, it 
was true that the higher speed had been attained with a train of 43 tons 
weight —probably only one-third of the usual weight of the trains—but 
this did not affect the question. It was entirely the number of motors 
put upon the train; and what had been done with this light train could 
be repeated with a heavier train. As a matter of fact, the rolling stock 
of the Liverpool Overhead Railway, for which line he was the origival 
engineer, was being re-constructed for the purpose of this bigher speed. 
On the question of the opposition of the South-Evstern and Chathan 
Rsilway at Luc gate-hill, he stated that in order to avoid coming under 
the forecourt of this station, the Cectral London had to bave two 5-chain 
reverse curves. As he preferred not to have any curves less than 7 chains 
radius, this just brought him under the Ludgate-hill station, but 
at the great depth at which the line would run, no danger need 
be apprehended. He certainly did not consider there would be an 
difficulty in maintaining a two-minute service on a shuttle system. Deal- 
ing with the criticism as to his eatimates, he said he considered those made 
by Sir Benjamin Baker for the Central London were about 10 per cent. too 
low for the work. The difference between the estimates for this line and 
those for the Piccadilly and City was accounted for by many things. For 
the small-sized tunnel Sir Benjamin Baker’s figure was £246,000, but, 
according to h's own evidence, the larger tube would add £30,000 per 
mile, the increased size of the platform £10,000, the larger-size station 
tunnels £10,000, and with the contingencies added to this, the cost of the 
Central London, upon the same basis as the Piccadilly-City line, would 
amount to £505,* 00, as against his figure of E312, 8C0. This showed that 
there was very little difference between the two estimates. Even this 
figure was low compared with Sir Benjamin Baker's estimate of something 
like £600,000 per mile for the City and Weet End Railway. Outside these 
estimates the cost of the land fer the Piccadilly-City line would be much 
greater than that for the Central London Railway, especially in the Hyde 
Park district, where the Central London proposed underground stations, 
and he intended to buy the land. 

Mr. A. MACMORRAN, K. C., addressed the Committee against the Central 
London Railway on behalf of the Hammersmith Borough Council The 
objection was that the company did not propose to do anything by way of 
widening the Broadway in order to accommodate the new traffic which it 
would bring there. If the Central London would agree to do the same as 
the London United offered to do, the Borough Council kad no special 
objection to the former scheme. At the same time the Council considered 
the through fares with the trams and trains was an important advantage. 

Mr. E. С. RAWLINGS, chairman of the Law and Parliamentary com- 
mittee of the Hammersmith Borough Council, confirmed this etatement. 

Mr. H. N. THOMAS, on behalf of the Metropolitan Railway Co., stated 
that the objection of his company to all these new schemes from Hammer- 
smith was the creation of a new east, and west competition with his com- 
раоу, and in view of the electrification of the lines, which would be 
corapleted in about 15 to 18 months’ time, he suggested to the Committee 
tbat no new lines competing with the Metropolitan and Metropolitan 
District Companies should be sanctioned until the effect upon London 
traffic of the introduction of electric traction upon the existing railways. 

Mr. A. C. ELLIS, general manager of the Metropolitan Railway Co., 
described the system of his company and its various counectiona. 

The Committee adjourned till Thursday, May 15. 


THE REPAYMENT OF LOOAL LOANS. 


, The Select Committee of the House of Commons dealing with the ques- 
tion of local loans met on Tuesday and Friday, the 6th and 9th inst., and 
also Tuesday last, Mr. Grant Lawson presiding on each occasion. 

Sir THOMAS PILE, ex-mayor of Dublin, gave evidence, in which he 
ssid that he thought that in all reproductive works the repayment should 
not begin until the completion of the works. 

Mr. LONG, vice-chairman of the Cork County Council, was of the 
opinion that the period for the repayment of loans for reproductive works 
was too limited, and restricted local authorities from carrying out work 
which would be for the public advantage. 

Sir E. CHANDOS LEIGH, K. C., counsel to the Speaker, said that iu 
the case of horse tramways 30 years were allowed for repayment, and with 
electric tramways they had allowed 40 yeara. 

Mr. J. W. LOWTHER, M.P , chairman of Committees of the House 
of Commons, said that he thought local authorities preferred committees 
of the House to the Local Government Board when applying for pro- 
visional orders, as they considered they obtained better terms regarding 
repayment. It was, however, the duty of the Local Government Board, 
if dissatisfied with the terms ‘granted by a Parliamentary committee, to 
Move amendments when the bill was considered in the House, and obtain 
the decision of the House as final in the matter. | 

Mr. GRAY, counsel to the Earl of Morley, said that if a definite period 
could be fixed by this Committee for loans for specific purposes, tke 


chairmen of both Houses could easily carry that into effect. Parliament 
should lay down a maximum period for all purposes ; but where it became 

necessary to average the periods, as in loans for composite purposes, the 

term should be fixed by the department and not by Parliament. 

Mr. W. J. JEEVES, town clerk of Leeds, said that one half the 

municipal debt was in remunerative undertakings, which not only paid 

but yielded some £35,000 surplus profits, which were handed to the relief 

of the rates. 

Mr. KERSHAW, of the Local Government Board, on bsing recalled, 
referred to the allegation that the term allowed by the depsrtment was 
too short, and mentioned that since he was last before the Committee, 
29 cases had come under his notice, of works which had failed to last for 
the period allowed for repayment. 

This concluded the inquiry, and the Committe? will consider their report. 


LONDON COUNTY COUNCIL TRAMWAYS AND 
IMPROVEMENTS BILL. 


On Friday, Mr. A. T. MOORE, a member of the Camberwell Borough 
Council, said the principal plank in his platform at his election was the 
proposal of the London County Council to construct a tramway between 
Camberwell and Dulwich, and he was returned at the top of the poll. One 
reason why the Dulwich College estate remained undeveloped was the lack 
of good communication. Ata mass meeting of the Dulwich ratepayers a 
resolution was passed (there being only 40 dissentients, who were mainly 
employés of omnibus companies) in favour of the proposed line. 

Other local evidence was given in support of the bill, including that of 
Mr. SHUTER, deputy town clerk of Fulham, who admitted in cross- 
examination, however, that Wandsworth objected to the tramway crossing 
Putney Bridge. 

Mr. ERSKINE POLLOCK, K.C., said that, if the Committee desired it, 
the Council would be prepared to throw a piece of land leading down to the 
river at the lower end of Putney Bridge into the roadway, which would 
give a width to the roadway of 706. 

This concluded the case for the promoters. 

Evidence was then taken in opposition to the Hammersmith and Putney 
scheme. 

Mr. DODD, surveyor to the Wandsworth Borough Council, in reference 
to the proposal to lay a line across Putney Bridge, said that on Sunday, 
April 27, the traffic over the bridge was 6,249 vehicles between 8 a.m. and 
8 p.m., 5,979 beiug bicycles, The number of vehicles was larger on weekdays. 

Mr. PARKER, a member of the Wandsworth Council, said the opinion 
of the Council was that it would be dangerous to have & double line of 
tramways over Putney Bridge unless the bridge were widened. 

Lord R. CECIL, K.C., on bebalf of frontagers on the Victoria Embankment, 
next addressed the Committee. He said some chairmen of Committees had 
restricted counsel for frontagers to the point how far they, as frontagera, 
were directly affected, and others had allowed the general case for tbe 
tramway to be dealt witb. If the frontagers in this case were restricted to 
such subjects as how far the cars would be unsightly, and so forth, it would 
hardly give them an effective voice. 

The CHAIRMAN said the Court of Referees had decided that owners 
and occupiers were not entitled to be heard except under Standing Order 
No. 135, which would restrict them to the question whether they would be 
injuriously affected in the use or enjoyment of their premises or in the 
conduct of their business or trade. 

Lord R. CECIL, after further discussion, said that if the Committee 
thought he was confined to the question of amenity, his clients were of 
opinion it would not be worth while to take up the time of the Committee. 

Counsel then withdrew. 

Mr. READER HARRIS, K. C., for the District Railway Co., next addressed 
the Committee. He said that, to make the proposed Embankment tram- 
way pay, 5,000,000 passengers would have to bs carried, but that number, 
he pointed out, was more than twice as many as other tramways in London 
carried. The District Railway, so far from deserving this threatened com- 
petition, had contributed £200,000 to the cost of the Embankment, had 
given an efficient service of trains, and were loyally carrying out their 
obligations. These obligations had been carried out at a cost which only 
the shareholders could appreciate, and now that they were about to elec- 
trify their system, and happier times seemed to be in sight —the money to 
improve their system having been forthcoming—they were threatened with 
this unfair ani undeserved competition. Instead of going along the 
Embankment and injuring that magnificent boulevard, the County Council 
could carry their cars through a tube. : 

Mr. J. M. WHITTAM, accountant to the Metropolitan District Railway 
Co., said that to make the line pay they would have to carry more passengers 
per mile than they did at present, twice as many as were carried by the 
North Metropolitan Company, and four times as many as were carried by 
the London United Company. The ordinary shareholders in the District 
Railway had not received dividend since 1882, and the other shareholders 
last year only received 9s. 5d. per cent. 

Major ISAACS, deputy-chairman of the Metropolitan District Railway 
Co., said that the prospects of the company now were good, and it would 
be unfair to allow them to be injured by the abstraction of the small traffic 
they enjoyed from the Embankment. ‘The company were making a loss of 
£1,500 a week, or £75,000 a year, and this must last for another 18 months. 
He was an original shareholder, and in 40 yeara had only received one dividend. 

On Monday Sir J. WOLFE BARRY, consulting engineer to the Metropo- 
litan District Railway Co., said the proposed tramway for a distance of 14 
miles (from Blackfriars to Westminster) would run parallel, or in close 
proximity, to the Metropolitan District Railway. For 740yds., or one- 
third of the distance, the tramway would run over therailway, and for the 
remainder of the distance the tramway would be 100ft. away from the 
railway. It was the intention of the railway company to run trains every 
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minute and a half at accelerated speed, and at fares as low as those of a 
tramway, во that the tramway was not likely to pay. A speed of 18 miles 
an hour, including stoppages, might be reached, but the American elec- 
tricians, who had made a most exhaustive study of this subject, were of 
opinion that 16 miles an hour would be the most convenient speed. It is 
extremely hard that the London County Council should seek this power 
just when the railway bad a chance of emerging from its difficulties. The 
traffic taken away from the railway might not be considerable in extent, but 
every little bit of traffic was of importance to this railway, which was in 
anything but a flourishing position. The girders of the railway under the 
Embankment were laid down 50 years ago, and he viewed with alarm the 
considerable extra strain which would fall upon them by the placing of an 
electric tramway with heavy cars over them. The cost of reconstructing 
the tunnel to stand the new condition of things would raise the expense 
on the proposed tramway by about 50 per cent. To give the London 
County Council direct communication between their north and south 
tramway systems it would be better and cheaper to construct a tunnel from 
Waterloo to the new subway, the cost of which he roughly estimated would 
amount to £105,000. "This would be very little more than the cost of the 
proposed tramway — 40,000, the expense on strengthening the Metropo- 
litan Railway tunnel, and the cost of making connections over Blackfriars 
Bridge and Westminster Bridge. 

Mr. WHITTAM recalled, handed in & return showing that between 
St. James’s Park Station and the Mansion House the Railway Company 
carried in one year 2,669,772 passengers, at a gross receipt of £18,917. 
The total number of passengers between Westminster and Blackfriars was 


724,992. 

Mr. BLENNERHASSETT, K.C., then opened the case for the City of 
Westminster Corporation, his submission being that the tramway would 
spoil the Embankment and impede the quick traffic along it, the result of 
which would be to divert it into the Strand, which was already congested. 

: Mr. John Hunt, town clerk of Westminster, gave evidence against the 
Lill, as also did Sir F. Dixon-Hartland, M.P., Chairman of the Thames 
Conservancy Commissioners and Chairman of the Finance Committee of 
the Middlesex County Council, and Mr. W. Emden, L C.C. 

Mr. LITTLER, K.C., addressed the Committee for the City of London, 
and evidence in support of his opening was heard. 

On Tuesday Mr. ERSKINE POLLOCK, addressed the Committee in 
reply to the case of the petitioners against the Victoria Embankment part 
of the bill He said that it had been pointed out that for 30 years attempts 
had been made, but without success, to run a tramway along the Thames 
Embankment. To his mind this argument was chiefly important as 
showing that for 30 years some one had thought that a tramway along the 
Embankment was needed. If it was thought in the early days that horse 
tramways would pay, there was much more reason for thinking that the 
elcctric tramway now proposed would be a success. In reply to the 
argument that there would not be sufficient traffic along the Embankment 
to justify the expenditure of the ratepayers' money on the tramway, he 
submitted that an electric tramway attracted traffic, and that it would be 
found that tbe tramway would be an immense relief to the Strand. The 
London County Council had in nothing been more successful than in their 
tramway enterprises. 'lhe profit made by them under their lease of the 
northern tramways alone was £59,000 a year. As an evidence of the value 
of competition he drew attention to the fact that for 30 years the District 
Railway Railway Co. had neglected to adopt improvements and give 
benefits to the public, and that they had been driven into setting their 
house in order by the opening of the Central London Railway. They 
found their business leaving them. With regard to the proposal for a tube 
railway to join the northern and southern tramway systems, he submitted 
that that was an afterthought on the part of Sir John Wolfe Barry. He 
had only formulated his scheme and made his estimate of expense last 
week after his (Mr. Pollock's) opening, and obviously the County Council 
could not deal with them. | 

In giving the decision of the Committee, 

The CHAIRMAN said: The Committee have considered this question 
very carefully, and have unanimously come to the conclusion to authorise 
the tramway so far as the point at which it would form a junction with 
the tramway authorised a fortnight ago—tbat is to say, from Westminster 
to Waterloo Bridge. They propose to ask the opponents, or if they will 
not do it, the promoters, to bring up a clause to protect the structure of 
the District Railway Co. in the way that has been proposed. 


The opposition to the proposed tramways from Camberwell Green to 
East Dulwich and Lordship-lane and from Hammersmith to Putney Bridge 
was then proceeded with. 

On Wednesday, local evidence was taken against these lines, and counsel 
was heard on behalf of the Borough of Lambeth against the Camberwell 
line, and on behalf of the Borough of Deptford against the Woolwich 
and Eltham tramway. 

Mr. CLODE, in addressing the Committee for the South-Eistern and 
Chatham and Dover Railway, said that since the bill was deposited it 
had become known, from proceedings before the Light Railway Commis- 
sioners, and confirmed through the cross examination of witnesses in this 
bill, that the proposal was not for a emall, innocent line of 21 miles, but 
was part of a comprehensive scheme for carrying a line up to the doors of 
the Crystal Palace. This form of procedure was, he submitted, not a fair 
or dignified course of action on the part of an important body, and the 
effect of the Dulwich tramway would be to abstract traffic to and from 
the Crystal Palace from the lines of the petitioners. 

The Committee decided to pass the preamble of the bill for the line 
trom Hammersmith to Putney and the line from Camberwell to Dulwich, 
subject to a clause carrying out an arrangement at Lower Richmond-road 
(for widening). They strike out the clause empowering the Lambeth and 
Deptford Councils to contribute to the cost of widenings. The line from 
Woolwich to Eltham had become unopposed, 


_On Thureday (yeaterday) the Committee considered the clauses of the 
bill, and a clause was inserted for the protection of the Metropolitan 
District Railway in connection with the Embankment tramway. It pro- 
vided that that line should be laid down so as to interfere as little -as 
possible with the tunnel of the railway, and that the plans should be 
submitted to the railway companies’ engineer for approval and the works 
carried out to his satisfaction. In the event of injury to the railway 
tunnel by the construction or maintenance of the tramway, the railway 
company to repair such damage at the cost of the Council, and in the 
event of a strengthening of the railway tunnel being rendered necessary 
the matter to be referred to arbitration. 

The CHAIRMAN said he hoped the tramways would be worked on the 
conduit system. 

Мт. CRIPPS (Parliamentary agent to the London County Council) said 
the London County Council Act of 1900 provided for the construction of 
tramways on the conduit system unless ап arrangement was entered into 
with the local authorities for the use of any other system. 

The CHAIRMAN thought it would be safer, in regard to the Victoria 
Embankment tramway, if a clause were inserted in the bill prohibiting 
the пае of overhead wires. 

A provision to this effect was inserted, applying also to the Putney 
Bridge tramway. 

The CHAIRMAN inquired whether there was any objection to that 
provision applying to all the lines, as he considered it would be right to 
prohibit the use of overhead wires. 

Mr. ERSKINE POLLOCK said that under the provisions of the Electrical 
Power» Act of the London County Council, the system to be used was the 
conduit system unless the local authorities concerned approved of the 
overhead system. He quite saw, however, that in the case of the Victoria 
Embankment tramway a special arrangement was necessary, because the 
County Council were the road authority there. 

A MEMBER OF THE COMMITTEE: We do not desire to bind the 
Council down to the conduit system, but we do not desire to have over- 
head wires. 

It was ultimately decided to include the Denmark-hill tramway in the 
conduit system proviso ; and the preamble of the bill having been found 
proved, the bill, as amended, was ordered for report. 


OTHER ELECTRICAL BILLS. 


In the House of Commons on Thursday last week the Norwich Corporation 
(Electricity, &c.) Bill, tha Halifax Corporation Bill and the Scarborough 
Tramway Bill were read a third t me. 

On Friday last in the Hous: of Commons the Cleethorpes Improvement 
Bill and the Preston Corporation Bill were read a third t'me. 

The Kent Electric Power and the South Wales Electric Power Bills were 
read a second time ia the House of Lords on Monday, and in the same 
House on that day the following bills were read a third time :--North- 
umberland Electric Tramways, Neweastle-upon-Tyne Electric Supply, 
F Corporation Tramways and the Cornwall Electric 

ower. 

In the House of Lords on Tuesday the Southport and Lytham Tramroad, 
Birkenhead Corporation, Cavehill and Whitewell Tramways and Sal'ord 
Corporation Bills were read a se-ond time. 

The Garston and District Tramways and Electric Supply (Transfer) Bill 
was read a third time in the House of Commons on Wednesday. 

The North Staffordshire Tramways Bill on Tuesday the House of 
Lords Committee stage without opposition. The House of Commons has 
already passed this bill, | 


LEGAL INTELLIGENCE. 


— — 


Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION, 


At the Surveyor’s Institution, Great George-street, Westininster, on 
Monday, May 12, arbitration proceedings between the above-named parties 
were continued. The preliminaries were settled on April 19, and 
the regular proceedings were now opened before Mr. С. A. Russell, К.С. 
(umpire), and Mr. Robert Vigers and Mr. W. C. Ryde (arbitrators). The 
inquiry was to assess the sum to be awarded to the Metropolitan Company 
for the acquisition, as a going concern, by the Borough Council of S*. 
Marylebone of that portion of the company’s important undertaking and 
business situate within that [borough. It will be remembered that Parlia- 
mentary powers were obtained by the Borough Council in the 1901 session 
for the purchase referred to, and, negotiations between the parties having 
failed to bring about a satisfactory settlement, arbitration was resorted to 
under the provisions of the Lands Clauses Act. The total amount claimed 
by the company under various heads represents по less than £2,771,708, 
and the inquiry is, on this and other grounds, of great public and profes- 
sional interest and importance. This is the first inquiry of the kind ever 
held in connection with electricity supply, and involves a larger sum than 
has ever before been claimed in arbitration. 

The parties are legally represented as follows :—For the company: 
Mr, Balfour Browne, K.C., Mr. Cripps, K.C., Mr. Ernest Moon, K.C., 
Mr. Sargent and Mr. A. T. Lawrence (instructed by Messrs. Barlow and 
Barlow). For the St. Marylebone Borough Council : Sir E. Clarke, K. C.. 
Mr. Fletcher Moulton, K.C., Lord Robert Cecil, K.C., and Mr. А. В, Cane 
(instructed by Messrs. Greenwell & Co.). 


THE ELECTRICIAN, MAY 16, 1902. 


155 


In opening the proceedings on Monday, Mr. BALFOUR BROWNE 

reviewed the circumstances which led up to the formation, on July 20, 
1888, of the Metropolitan Electric Supply Co. (Ltd.), working under 
powers conferred by various Acts of Parliament and provisional orders. 
The parish of St. Marylebone was (he said) included in the company’s 
West London order, confirmed by an Act of Parliament in 1889. Cur- 
rent is supplied to this area by the company's generating stations at 
Rathbone-place and Manchester-sqare. Theee generating stations also 
receive current from the company's main station at Willesden, as 
did also certain sub-stations situate in the Marylebone area. The 
supply of current to the Marylebone area commenced on Sept. 27, 
1889, current being distributed at a pressure of 1,000 volts, reduced 
by house transformers to about 100 volts. There were some excep- 
tions, but this was the general practice. Later, in 1897, supply was 
altered to continuous current by means of a system of low-pressure 
networks suitable for either alternating or continuous current. Iu 
1900 a large scheme was adopted for supplying continuous current in 
place of high-pressure alternating current in the greater portion of the 
Marylebone area. The Manchester-square atation bas a capacity of 2,100kw. 
of continuous-current generators, and is provided with 12 water-tube boilers. 
The Rathbone-place station is equipped with plant of a capacity of 825kw. 
of continuous-current generators, and bas five water-tube boilers. The 
sub-station at South-street, Manchester-equare, bas 35,600kw. of static 
transformers for dealing with current supplied from Willesden, and has a 
100kw. motor generator. The sub-station at North street, Manchester- 
square, has 3,210kw. of motor generators for converting high-pressure 
alternating current from Willesden into continuous current. The Rath- 
bone- place station has also 1,500kw. of static transformers for dealing with 
Willeeden current, and 420kw. of motor generators for converting Willesden 
high-pressure alternating current into continuous current. Marylebone- 
passage station has 690kw. of static traneformers for reducing the 
voltage of alternating current from 1,000 to 200 volts. АП the generating 
stations and sub-stations are leasehold property expiring variously in 
1913, 1950, 1944, 1961 and 1968. Other properties that the company has 
acquired in Marylebone, in consequence of complaints of vibration and noise, 
adjoining the stations and sub-stations expire variously in 1915, 1941 and 
1972. Early in the company’s history it was found that much benefit 
would result both to the company and its customers if all tae 
areas could be worked together as one system, and trunk mains were 
accordingly laid between all the four generating stations (North-street, 
Rathbone-place, Manchester-square, and Amberley-road), and current has 
for & number of years past been distributed as required from any one 
station to supplement the resources of the others. Board of Trade sanction 
to this method of working was obtained in June, 1896. In addition to the 
atations and sub-stations previously mentioned, a narrow strip of Maryle- 
bone is supplied with current from the Norfolk-crescent-mews sub-station. 
Arrangements have been made for the severance of the Marylebone portion 
of the distributing mains from the Paddington portion when the Maryle- 
bone Borough Council take over the company’s Marylebone undertaking. 
The expense of this physical severance, and also the injury. that will be 
done to the remaining portions of the company's undertaking by losing 
this alternative source of supply will have to be considered in this inquiry. 
In the saine way the Rathbone-place station has for some years supplied 
part of the company's mid-London area, and arrangements are being made 
for the complete severance of this area from Marylebone before the Borough 
Council enter into poseession, thus setting free the whole of the plant in 
the Rathbone-place station for the supply of Marylebone alone. The 
tables, which are the foundations of the claim of my clients in this matter, 
will be handed in by the firat witness to be examined, Mr. Conacher, the 
manager of the Metropolitan Company. 

The UMPIRE: What is the date from which the purchase is to take 
place ? 

Mr. BALFOUR BROWNE: I will deal with this now. The Electric 
Lighting Order Confirmation Act, No. 1, sec. 2, provides that the Metro- 
politan Company shall sell, and the Marylebone Borough Council shall 
purchase, the St. Marylebone undertaking and business of the company 
as hereinafter defined, except the offices at Stratford-place, which the 
company are to occupy and make noclaim, the terms being “ for euch 
purchase money and compensation being a sum in gross and on such 
terms and conditions as may be agreed upon between the company and the 
Borough Council, or, failing such agreement, as shall be determined by 
arbitration in manner provided by the Lands Clauses Act." Iagree with 
Sir Edward Clarke that the whole scope of the section of the Electric Lighting 
Order Confirmation Act No. 1 is to make thie a purchase under the Lands 
Clauses Act. The Electric Lighting Order Confirmation Act No. 1, under 
which the purchase is to be effected, provides that the notice to treat for such 
purchase shall be given by the Borough Council to the company within six 
months after the passing of the act, unless this period is extended with 
the consent of the company under seal. I take it that the date of transfer 
means when the Council pay the money. We are quite prepared to transfer 
the whole Marylebone undertaking and business to them wheu you, Sir, 
have awarded the aum that is to be paid and when such sum has been paid. 
There is, of course, no “completion” until the Council have the works and 
the company have the money. The company’s claim is, therefore, first, 
compensation for the actual loss which they sustain by having their 
Marylebone undertaking and business taken from them compulsorily ; snd 
what they lose is not merely the very large income they are making to-day, 
but the chance of increasing that income in the future—which is not only 
“chance,” as we shall be able to show you, but a certainty. Therefore, the 
award must include compensation for the loss of our future profit on our 
undertaking and business. At the same time, the future profits must be 
limited to the period of 30 years, because under sec. 2 of the Electzic 
Lighting Act, 1888, we had only 42 years to run, at the end of which period 
we were bound to eell to the Iccal authority. Therefore, the first claim is 
ite value to-day or future profits for a period (f 30 years, and also, under 


the Lands Clauses Act, compensation fer the kas which the company 
will sustain by having the important Marylebone portion of their 
business severed from the rest of their undertaking. But further than 
that, Sir, we have to look at the Act of 1888 and a second item of claim 
comes under sec. 2 of that Act. I have limited the claim for profits to 
30 years, but at the end of 30 years we still have the right to sell under 
this section, and we are parting with that right now. The section pro- 
vides that “on receipt in writing from the local authority of notice to pur. 
chase the undertakers shall thereupon sel! their undertaking upon terms of 
payment of the then value of all lands, buildings, works, materials and plant 
of euch undertakers suitable to and used by them for the purposes of their 
undertaking, such value to be, in case of difference, determined by arbitra- 
tion: Provided that the value of such lands, buildings, works, materials 
and plant shall be deemed to be their fair market value at the time of the . 
purcbase, due regard being had to the nature and then condition of such 
buildings, works, materials and plant, and to the stete of repair thereof, 
and to the circumstance that they are in such a position as to be ready for 
immediate working, and to the suitability of the same to the purposes of 
the undertaking, and, where a part only of the undertaking is purchased, 
to any loss occasioned by severance ; but without any addition in respect 
of compulsory purchase or of good will, or of any profit which may or might 
have been or be msde from the undertaking, or of any similar con- 
siderations.” We regard the clause relating to the state of repair 
of the buildings, works, materials and plant as mot unimportant 
from our point of view. Therefore, Sir, at the end of 50 years we were to 
be paid the then value, and not merely the value, but something was to be 
given to us because they were all ready to work. If we merely handed 
over the money value of these works to the Council at the end of the 
31 years, that would have been one thing, but it would have taken them 
two or three years to erect their buildings, and we are going to hand over 
the whole of the buildings and plant ready for working, and this must be 
considered to our credit, because the direction in the section is, “апа {о 
the circumstances that they are in such a position as to be ready for imme- 
diate working." This is a matter that we wish to bring specifically before 
you. You will see that although “the then value of lands, buildings, 
materials and plant” are the same words as in tec. 43 of the Tramways 
Act, this reference to the circumstance that they are ready for immediate 
working із in addition to the Tramways Act, and is a new element intro- 
duced for the benefit of the electric lighting company. The said head will 
be the value of the lands, buildings, works, materials and plant at the end 
of 30 years, discounted, of course, to present value, because we are 
going to be paid shortly, if not to-day, and that has to be arrived at on 
totally different principles from the first head of our claim, which is 
the present value and future profits of our undertaking, plus an allow- 
ance for severance, On this head, therefore, of our claim you, Sir, will 
bave to consider, first, the extent and growth of the company’s business in 
the past, and from these will bave to come to some conclusion as to its 
probable growth in the future. I do not take it that this means the actual 
value of the company to-day, which could easily be measured. We are 
making in this district of Marylebone £z income to-day. It would be 
quite easy to turn that into a capital sum, on the supposition that we get 
it—that it is absolutely secured, and that we go on making it for the next 
30 years, That is quite easy. But we find our income is going up by 
leaps and bounds, and these figures will be spoken to by the first 
witness you will examine. Then comes the difficulty as to how 
much we shall probably be making during the next 50 years, and 
details as to this have been got out with some minuteness but, 
at the same time, with very great caution, so as not to assume that 
the profits will go on at tbe same ratio, but in a diminishing ratio, 
and in this connection certain considerations will be put before you. 
First, I want to say that we are absolutley safe, for we have practically a 
monopoly of this district. The Vestry cf Marylebone in 1898 attempted 
to get power to compete with us, and that was fought out in Parliament 
at very great length, and the bill was rejected. І do not know a case in 
England to-day where a local authority has been allowed to compete with 
a company. There are companies competing with companies, as we can 
show in а district in London, but no case where the local authority has 
been allowed to compete. (nly the other day, before the Board of Trade, 
the Borough of Camberwell, having purchased the plant of the London 
Electric Supply Сг. in the northern portion of its district, asked leave to 
compete with the County of London and Brush Provincial Co. in the lower 
half. There was and had been arranged a purchase clause in the com- 
pany's order, and tbe purchase clause was that they might purchase 
at any time on giving £133 for £100 of the companys capital. 
They did not like those terms, and said: We want to compete. But 
the Board of Trade said they would not allow them to have their order 
at all till they had purchased the company. Therefore, so far s 
competition with a local authority is concerned I think we are absolutely 
safe. What took place only the other day makes us safer still. The Lon- 
don County Council promoted a bill by which they sought to get two 
powers which might have affected this company. One was that, if at the 
end of 42 yeara the local authority did not, purchase, the London County 
Council might, and we insisted speaking for the electric companies iu 
London that this was not fair. We have got the chance of one purchaser, 
but not of two; it makes it more certain that we shall be purchased. 
With one local authority they might say we do not want to purcbase, and 
we would then have another lease of ten years. ‘That demand of the 
Council was rejected. The other power that might have affected us 
materially, not in Marylebone, but in some other districts, was the County 
Council asked for leave to purckase by agreement any company, and 
what we feared, and what other companies feared, was that they 
might either set up a company or buy some company that was doing 
very little and compete. That proposal was rejected; in fact, the 
whole of the London County Council bills for electricity this session 
were rejected. I am, there'ore, perfectly certain that, so far as local 
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authorities are concerned, we are safe from competition. With re- 
gard to competition from companies, we are in this district prac- 
tically immune, because various attempts have been made. In 1898 the 
County of London and Brush Provincial Company, which does not like to 
be competed with in Camberwell, wanted to compete here, and applied for 
an order, as did aleo the Marylebone Electric Supply Co. (Ltd.), but neither 
of those orders was granted by the Buard of Trade, on the opposition of my 
clients. In 1899 the Marylebone Electric Supply Co. again gave notice of 
intention to apply for an order, but they abandoned any proceedings. In 
1900 the Marylebone Electric Supply Co. again applied for and obtained 
from the Board of Trade an order for competitive powers in Marylebone, 
a bill was introduced into the House, and was thrown out on second 
reading ; and in 1901*the Marylebone Electric Supply Co. applied and 
. obtained a provisional order from the Board of Trade, and that was with- 

drawn by the promoters on the assurance by the Borough Council that 
they would insert certain clauses in the order which they were then pro- 
moting, which was the order subsequently confirmed, and which you have 
before you now. Therefore, I think there is no competition possible, all 
these failures being registered in the past. It would be а very bold com- 
pany, I think, that would try to put its foot in Marylebone. There was 
an agreement between us and tbe Vestry in 1889, under which certain 
friction took place between us, and we had to apply for an injunction 
against the Vestry. An arrangement, however, was come to, and I only 
mention it because it gets rid of all difficulties that might possibly be 
raised. This agreement has these two clauses which are important. In 
consideration of the company withdrawing their opposition to the present 
bill the Council agree to withdraw their opposition to the company's bill, 
and clause 5 was that, on the completion of the agreement between the 
Council and the company and the confirmation of the order by Parliament, 
all questions the subject of tbe present litigation were to be treated as if 
both parties were perfectly satisfied. So that that gives us a clean sheet 
for the past ; thereis no going back on questions that were in dispute ; and 
there is only one thing that I will mention out of that clause. The 
Borough Council is to purchase from the company in bulk all electrical 
energy they may require beyond the amount which they can from time to 
time generate themselves eitber within or without the St. Marylebone 
area, the company to supply on such conditions as to notice and otherwise, 
and at such reasonable prices as may be agreed upon, these points, in case 
of difference, to be settled by an arbitrator to be appointed by the Board 
of Trade. Now, sir, of course, as yet there is no arrangement as to bulk 
supply, and until we know what they are going to take—they might take 
one unit and no more—we cannot form a basis of what we are going to 
get from them. Therefore, all our calculations assume that we lose Mary- 
lebone, aud that in losing Marylebone we loee the possibility of utilising 
plant which we set up for the purpose of supplying Marylebone. 

The tables we put in before you“ show the absolute continuous growth 


* A set of 24 tabulated statements were put in in the course of the pro- 

D , às under : — | 
able 1.—Machinery and plant at the stations of the com in Mary- 
lebone at Dec. 31, 1902, and dates of erection. ud 

Table 2.—Length and description of mains, other than extra high- 
tension mains for Willesden current, at Dec. 51, 1901, with estimate of 
additions to be made in 1902. 

Table 3.—Aunual gross revenue from sale of current, and revenue from 
rental of meters and other apparatus to Dec. 31, 1901, &c. 

Table 4.—Number of houses being wholly or partly supplied on Dec. 31, 
1901, and number of consumers therein, together with estimated number 
of consumers at end of each year and proportion thereof to total number 
of possible consumers at Dec. 31, 1901. 

Table 5.—Number of units supplied to consumers connected to Dec. 31, 
1899, whose accounts for year 1901 amounted to not less than £100, and 
the increase in that year over the first complete year of supply. 

Table 6.—List of the larger of the new and re-constructed houses now in 
course of erection or ready for occupation, which are being, or wiil be, 
wired, showing the actual or estimated number of lamps to be installed 
therein, and the number of lamps connected in the old houses at the time 
of their demolition, or before re-construction. 

.Table 7.—Estimated number of units sold in each year from 1902 to 
1931, both inclusive, and estimated groes revenue to be derived therefrom. 

Table 8.—Annual ratio of increase in units sold from 1894 to 1901, both 
inclusive, and the corresponding ratio of increase at which the additions 
estimated to be made to number aold for lighting in the years 1902 to 1931, 
inclusive, work out. И 

Table 9.—Total antual revenue of the company from all sources except 
rents of property, working expenses, number of units sold, and the rate of 
working expenses in proportion to the total revenue and per unit sold to 
Dec. 31, 1901. 

Tuble 10.—Average price of coal during the 12 years ending Dec. 31, 1901, 
and the proportion of working expenses for 1901, attributable to the 
difference bet ween the prices paid and the average prices during the 13 yeare. 

Table 11.—Est‘mated annual saving at town stations on completion of 
water-softening appliances, based upon the working expenses in 1901. 

fable 12.— Estimated annual saving at Willesden on completion cf the 
condensers, water-softening appliances and water heaters for utilisation of 
exhaust stvam from auxiliary engines, based upon working expenses in 1901. 

Table 13.—Loes of current from use of house transformers on alternating 
high-tension system. 

Table 14 —Deficiency of generating plant in the borough at Dec. 31, 
1901, and the capital sum to be deducted in respect thereof from present 
value of net profits, 

Table 1.j.—Relation between capital expenditure and amount of current 
sold to Dec. 51, 1931, and an estimate of total capital required for the 
business in Marylebone during subsequent years. 

Table 16.—Estimated net profit of Marylebone portion of company's 


in our bands of the business in Marylebone, and alwo tbat our immense 
income in that area is derived from a comparatively small portion of the 
inhabited houses. Moreover, a large portion of the houses connected in 
1901 were only partially supplied. We find that very many of the people 
have put in a small amount of electric installation, apparently for experi- 
mental purposes, and when a person is in only for a year or two at the end 
of a lease, they are content to go on with that small amount of installation, 
but when it changes hands, and the landlord has to try and get another 
tenant, we know he instals electricity throughout. Our growth bas been 
continuous, and we are deriving it from a small portion of the number of 
houses in Marylebone, and when we have got customers, they are not 
fully taking the electric light. All this points to a very large growth in 
the future. In Marylebone there is a very large number of small dwellings 
that were formerly villas, and are now being taken down and replaced 
by very much larger blocks of houses ; eecondly, the connection of addi- 
tional houses will be greatly facilitated by the changes going on in the 
population and the cbaracter of both population and houses. You will 
hear from various witnesses that there is a change going on, that while 
possibly the number of residents in certain districts of Marylebone is 
going down, the rateable value is going up ; a better class of house is being 
built. Besides, flats are being very extensively built in this district, and 
flats give a very dense population of fairly well-to-do people, who will pro- 
bably take electricity for light. Then, sir, we have a great future before 
us as to motive power, heating, and other purposes, only very slightly 
developed indeed at the present time. The annual increase in the num- 
ber of consumers shows no signs of diminution ; the amount of current 
sold per consumer is steadily increasing; the amount consumed per 
lamp is steadily increasing ; the use of electricity for motive power, 
heating and other purposes than lighting ia only in its infancy ; 
and a great number of changes are taking place in Marylebone, 
which will necessarily lead to a much ter use of electricity ; and 
the development of nearly one-half of the habitable area of Marylebone 
ав а source of demand for electricity is hardly yet begun. Then in a rec: nt 
case (Freake v. Kinnaird) Mr. Justice Joyce held that the provision of an 
electric lighting installation, exclusive of fittings such as would ordinarily 
be supplied by a tenant, was an “addition " within the meaning of sec. 13, 
sub-sec. (II.) of the Settled Land Act, 1890, and might properly be paid for 
out of capital money, and that shows considerable development in the 
direction of electrical inatallation. Again, a large number of house agente, 
who will be called before you, will tell you that they cannot let houses now 
unless they are wired for the electric light. 

Then as to working expenses and the maintenance which must be eet 
against our future profits. Coal has been very high in price, as you know, 
and we have passed through bad times, but certain economies are being 
introduced, which, with & diminution in the price of coal will greatly tend 
to increase our profits. We have erected water softening plant at several 
of our stations, the extension of the continuous-current system will mean 
& very great saving, and house transformers can be done away with (and 
these cause a tremendous waste of electricity). 

As to additional capital required, that also has been carefully calculated 
because we do not think that we can go on supplying this district with its 
enormous increase until 1951 without additional capital. 

Then as to the severance. First, there is the physical severance, that 
will be dealt with by our engineers at considerable length. We have to 
sever the Mid-London portion of Rathbone-place network, and the 
Marylebone portion of  Norfolk.creecent-mews network, and the 
St. John’s Wood district from Amberley-road circuits, and connecting it 
with Manchester-square, and re-counecting 1,000-volt trunk mains between 
Amberley-road and Norfolk-crescent-mews, now traversing part of Maryle- 
bone. There is also a serious matter for your further consideration, and 
that is the increased cost of working which will be entailed by reason of 
this severance. 

In conclusion, I would say that I have assumed: against myself that the 
local authority would purchase at the end of 30 years, because it is qui‘e 
possible at the end of 50 years they might not be purchasers, and then I 


undertaking and business in each year from 1902 to 1931 inclusive, after 


allowing for additional capital required for increased business, and the 
present value thereof, based partly ou the 33 per cent. and partly on the 
5 per cent. table, 

Table 17.—Description and present value of property belonging to the 
company in Marylebone not at present used in the business of tbe com- 
pany aud sub-let. 

Table 18.—Instalments due to company after Dec. 31, 1902, under hire 
purchase agreements. ; 

Table 19.—Estimated value in 1931 of buildings, works, materials and 
plant provided by company to Dec. 51, 1901, together with additions now 
being made thereto for the purpose of completing the continuous current 
scheme in district supplied from  Manchester-square station, and of 
enlarging Marylebone-passage sub-station. 

Table 19a.—Amonnt to be added to the value in 1931 of the land, 
buildings, works, materials and plant in consideration of the circuin- 
stance that they are in such a position as to be ready for immediate 
working.” L 

Table %. - Cost of works required to enable the Marylebone portion to 
be severed from the remaining portions of the undertaking. 

Table 21.—Capital sum required to compensate company for 
lossea arising from severance of Marylebone portion of under 
mid-London and Paddington portions. . 

Table 22.—Loss which will be sustained by company in maintaining and 
working Willesden station after severance has taken place. (This ia 
detailed in a set of four statements.) 

Table 28.—Temporary loss from increased cost of administration of 
undertaking and business after severance, (This is detailed in three 
statements.) | 
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would have profit for the other 10 years. Barring the one question, which 
is very important, as to the valuation to us of having the plant ready for 
working, the case seems to me a very simple one indeed, and such as you 
deal with every day. The value is the value to us of these works in Mary- 
lebone. The value to us is not what we have made out of them—we have 
that, and I daresay have spent it—but the value we can make out of it in 
the future. We are also to be compensated for any loss or damage by 
reason of cutting it in two, and you will hear, and may even yourself 
infer, that these things being worked as one system in three great areas 
will entail considerable loss. As you know, we have had fires in some of 
our stations. The Sardinia-street station was burnt down, and we had 
the others to fall back upon; but when this purchase is settled, we shall 
have no such possibility within our own works, and this insurance goes. 
Therefore, the present value and future profit and severance is the first 
head of claim. Secondly, what is the value of the works that we will have 
on our hands at the end of 1931, that value enhanced by the consideration 
that it is ready as a going concern to turn the wheel and supply electric 
energy ? 

At the conclusion of Mr. Balfour Browne's opening, after a short 
adjournment, Mr. John Conacher, general manager of the Metropolitan 
Electric Supply Co., was examined by Mr. Crippe, K.C. The examination 
of Mr. Conacher lasted the remainder of Monday, the whoie of Tuesday, and 
part of Wednesday, and was followed by the examination (on Wednesday) 
of Mr. George Head, surveyor ; Мг. E. W. Rushworth, surveyor ; Mr. S. 
Clarke, surveyor ; Mr. C. W. Miller, surveyor ; Mr. L. H. Hordern, manager 
of the Westminster Electric Supply Corporation, and Mr. F. J. Walker, 
general manager of the St. James’ and Pall Mall Electric Light Co. This 
latter evidence perticularly tutned upon the question of the large and 
steady increase in the number of lamps connected in the London electric 
lighting areas. Mr. Conacher was re-exe mined ye. terday (Thursday). 


Hitchins and Booth v. Ehrenfeldt. 


In the Westminster (London) County Court, on Tuesday, before Judge 
Woodfall, plaintiffs sought to recover £10. 10s, nominal charge for a 
report prepared on a certain projected tramway. | 

Мт. Н. BOOTH said he was a member of the plaintiff firm, carrying оп 
business at Westminster as consulting electrical engineers. On Dec. 6, 
1901, the firm was approach-d by Mr. Ehrenfeldt with regard to the 
preparation of a report on a proposed tramway, 5 miles in length, on the 
system patented by a Mr. Cook. Witness agreed that his firm should 
prepare the report for a nominal fee in consideration of Mr. Ehrenfeldt’s 
arranging for them to be appointed consulting engineers if the prospective 
contract for laying down the tramways were obtained. The so-called 
" report " was really an estimate for the electrical equipment of these tram- 
ways, and was prepared so that iteatisfied the local authorities. Through- 
out, witness dealt with Mr. Ebrenfeldt. Witness had to call in Мевагв. 
Buchanan to consult in connection with certain points, and the 10 guineas 
was merely а nominal charge, considering the amount of work which had 
to be done. Had he been making.a charge in the ordinary way, it 
would have been 25 guineas. He was introduced to defendant by a Mr. 
Hale, who was tendering for the metal work of the proposed contract. 
Had Mr. Cook's system been adopted, his firm would have been entitled 
to a large commission — probably 23 or 3 per cent. 

Mr. CHARLES HITCHINS gave confirmatory evidence. 

Mr. M. EHRENFELDT said he was an auditor, carrying on business in 
the City of London. He was secretary of Cook's Patent Tramway Co, 
(Ltd.), and always dealt with plaintiffs in that capacity. He certainly 
never made himself personally responsible. He was secretary of several 
companies. The Cook Company was incorporated in Marcb, 1901, with a 
capital of £5,000, none of which was paid up. The company had no 
assets, but witness did not tell plaintiffs this. Plaintiffs did their work 
on the usual underatanding—a big fee if the contract was accepted and a 
merely nominal fee—a guinea or so—if it were not. His Honour found 
for defendant on the grounds (1) That the word secretary should have 
tet the plaintiffs on enquiry, and (2) that the fee claimed in the action 
was not à nominal one, Judgment accordingly. 


Weiss v. St. Helens Cable Co. (Ltd ) 


On Friday last, in the Court of Appeal, Lorda Justices Romer and 
Mathew heard an appeal from the defendant company from an order of 
Mr. Justice Jelf, affirming an order of the Master in an action tried before 
Mr. Pollock, official referee at Liverpool. Plaintiff claimed £1,797 for 
work and labour done in connection with certain machinery, and defen- 

dants counterclaimed in respect of defective work and delay. Mr. Pollock 
gave judgment for plaintiff for the amount claimed, and for defendants on 
the counterclaim for £564, with costs in each case respectively. "These 
costs were taxed, but Mr. Justice Jelf, on appeal, held that defendants were 
not entitled to their costs in the counterclaim as to defec's in the machi- 
nery, holding that this claim should have been raiced in the ordinary way 
of defence to the action. "The matter went back to the Master, who then 
disallowed all costs incurred in proving defects in the machinery. Hence 
the present appeal. 

Their lordships now beld that the costs hai been taxed on the wrong 
principle, and referred the matter back to the Master, with the reminder 
that the parties had on each side partly succeeded and partly failed, the 
costs of the present appeal to be dealt with at the same time. 


Marsh v. Charing Oross and City Electric Co. (Ltd ). 


Tbis case came before Judge Woodfall and a jury in the Westminster 
(London) County Court on Monday, and was brought to recover damages 
for personal injuries under the Employers Liability Act. Plaintiff was in 
the compeny's employ, and on Oct. 9 last was at work in a manhole at 
Ludgate-hill, City, when an explosion occurred and seriously injured him. 
‘There were three cables running into the box—a positive, a negative and a 


neutral. The accident kept him from any employment until January, when 
he returned to the company. Before the accident he was a jointer and 
wirer, but his injuries prevented him acting as a jointer, and his wages 
hai dropped from an average of 45s. to 588. a week. The accident was, 
plaintiff alleged, caused through defects in the plant. The cables and 
connectors were filled in with bitumen, and on th» top of that was a layer 
of resin oil, which appeared to have had the effect of softening the bitumen, 
80 that it did not serve the purpose for which it was intended —keeping the 
cables in position. The result was that when а screw was being fixed there 
was a connection which caused a short circuit. Since the accident means 
had been adopted to prevent such a thing happening again. 

PLAINTIFF said he could not dispute that there were over 400 boxes 
similar to the one at Ludgate-hill and that his was the only accident that had 
happened. A box in Paternoster-row burst on the Sunday following his 
accident, and. a few days later, one in Poultry. Witness was positive that 
when he started work no connection between the two cables existed. If 
it had, he could not have got a link on. He did not use a pick-shaft to 
force one of the cables into a certain position. 

LEWIN, plaintiff's fellow-workman, who was also burnt, said his claim 
had been settled by the company’s paying £50 and 10 guineas costs. 

His HONOUR decided, without putting the case before the jury, in 
favour of the defendants, on the ground that no negligence had been 
established. 

The plaintiff was, therefore, non-suited. 


De Dion Bouton & Co. v. Brown Brothers (Ltd.)- 


In the Chancery Division yesterday plaintiffs applied to Mr. Justice Joyce 
for an in junction to restrain defendants from passing off batteries for motor 
ears as De Dion" batteries, articles which were not the plaintiffs. Counsel 
for defendant said the matter complained of had occurred through the over- 
sight of one employée who had acted contrary to the instructions given him. 
Mr. Hughes, K.C., for plaintiffs, said in these cases the matter was always 
due to an oversight. He desired the motion to be adjourned, and his 
lordship directed it to stand over until next sitting. 


Compensation Claim. 


In the King's Bench Division, on Wednesday, Mr. Justice Wright heard 
a special case by the arbitrator (Мг. R. Vigera) in the arbitration between 
the City and South London Railway Co. and the rector and church- 
wardens of the parishes of St. Mary Woolnoth and St. Mary Woolchurch 
Haw, in the City of London. The question was as to the basis on which 
the rector and churchwardens were to be compensated for that part of 
the site of the church of St. Mary Woolnoth which the company had 
taken for extending ita line from London Bridge to the Angel, Islington. 
The arbitrator arrived at three alternate findings. He awarded £90,628 
if all the lands taken belonged to the site of St. Mary Woolnoth, and 
could never be used for any other purpose ; or £136,421 if the lands takea 
might have become at some future time available for building purposes : 
or £143,548 if the site of the church and the other land could be made 
immediately available for the erection of buildings other than a church. 
The company contended that compensation should be awarded on the 
basis that all the lands formed the site of the church, and could never be 
put to any other use. 

His LORDSHIP held that claimants were entitled to an award on the 
basis that the land might at a future date be available as a building site. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


del у Corporation invite applications for the appointment of 
borough electrical engineer and tramways manager. Applications to 
the town clerk (Mr. Albert A. Newman) by May 31. See advertise- 
ment. 

An assistant distributing engineer is required by a London borough 
council. Applications by 21st inst. See advertisement. . 

One or two pupils can be taken at a Lancashire electricity gene- 
rating station. See advertisement. 

A science master is required for the Tunbridge Wells Technical 
Institute. Applications by June 3. 

St. Anne’s-on-the-Sea District Council require a resident electrical 
engineer. Applications by 20th inst. 


Mr. Н. М. Sillar, of St. Pancras, has been appointed distributing 
assistant to the electricity department of the Belfast Corporation. 

Mr, F. Purser Fietcher, of the Brompton and Kensington Elec- 
tricity Supply Co., has been appointed shift engineer at Canterbury. 


Mr. C. J. Field has bæn appointed inspector of fire-alarms at 
Bradford. 


Mr. Foote has been appointed manager of the Gateshead Trant- 
ways Co. 

Mr. Charles A. Spofford has been appointed to represent Messrs. 
Speyer in the management of Mr. Yerkes’s London underground 
railway scheme. 


Batoum (Russia).— The municipal authorities of the town of 
Poti in this district own electricity supply works, and the demand 
for current has justified the expenditure of a further £8,000 im 
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extensions of the mains and the addition of further generating 
machinery. The public and harbour lighting is to be considerably 
extended. 

At Baku, in the same district, famous for its huge oil industry, a 
German firm some time ago erected large electric generating stations, 
chiefly for power transmission, at a cost of over £1,000,000. This 
vast sum appears to have been lost, as the works are standing 
practically idle, only a very small portion of the plant being at work. 

Bermondsey (London)— The Board of Trade has struck out the 
St. Olave's district from the Council's provisional order, and has 
inserted a purchase clause with regard to the Rotherhithe part of 
the undertaking of the London Electric Supply Corporation. The 
Council has accepted the amended order. 

Birkenhead.—On Wednesday the chairman of the Tramways com- 
mittee (Dr. H. Laird Pearson) announced that the net profit for the 
year on the working portions of the tramways had been £5,000. 


Bradford.—The city electrical engineer (Mr. R. A. Chattock), in 
a recently-presented report, recommends that, owing to the growing 
demand for electric current for both lighting and traction, the 
engine-house at the new Valley-road generating station (of which 
ouis & portion is being erected under existing contracts) should be 
completed if possible by the summer of 1903, to allow for the instal- 
lation of further generating plant. The committee have endorsed 
Mr. Chattock's recommendation, and have decided to advertise for 
tenders. 

The Wakefield-road electric tramway route was opened for traffic 
on Wednesday. 

Bridlington.—Mr. F. H. Medhurst is advising the Council on 
electric lighting matters. 


Brighton.—It is probable that an electrical exhibition will be 
held at the Brighton Aquarium in the course of the next few weeks. 


Broughty Ferry.—The Council has just let contracts for elec- 
trieity generating plant, and has decided to adopt electric lighting in 
all the public buildings. 


Burton-on-Trent. —The electric lighting mains are to be extended 
along the proposed tramway routes at an estimated cost of £4,630. 


Cardiff. —The Council have re-considered their decision not to run 
trams on Sundays, and on Monday decided to give a Sunday service. 


Cleckheaton (Yorks.).—Substantial progress has been made with 
the combined electric generating station and refuse destructor works 
which the District Council have in hand from plans and specifica- 
tions by Messrs. Baker and Appleby, consulting engineers, and Mr. 
Lund, the Council's surveyor. The works are situated near the 
existing gas works, in close proximity to the Sye Beck, from which 
water supply is taken. The chimney shaft, 129%. high and 8ft. 
diameter, is completed, and.the buildings are roofed in. The water 
tank is erected and ready for use, and the economiser, accumulators 
and overhead traveller are in course of erection. Two of the steam 
dynamo sets (Belliss-Morcom Johnson-Lundell) are ready for test- 
ing, and the third set will be ready about the end of May. The 
switchboard will be despatched from Messrs. Dorman and Smith's 
works the first week in June; the boilers, condensers, pumps and 
steam piping are also well in hand, and by the end of June the 
whole of the machinery and accessories will be at the generating 
station. Outside the station, the feeders and distributing cables are 
being laid, and, as the Council hope to supply energy to the tram- 
ways as well as for lighting and power, the prospects are extremely 
encouraging, a comparatively large revenue being secured from the 
commencement. It is expected that the works will be opened in 
September. 


Colchester.— There was a net profit of £473. 188. 4d. on the elec- 
tricity undertaking for the year to March 31. The chairman of the 
Electric Lighting committee (Mr. Barritt) said they had sold 180,166 
units at a net profit of £150. 43. 10d. The return from the military 
authorities had fallen somewhat below, and from private consumers 
had considerably exceeded the estimate. The net profit for trading 
account was £236. 13s. 4d., making the total net profit £473. 18a. 4d. 
This profit has been applied in writing off suspense account 
(£150. 23, 3d.), and £100 for depreciation of battery, the balance 
being placed to reserve. 

Corsica.— The birthplace of Napoleon does not take kindly to 
modern methods, The postal authorities have recently established a 
telephone service at Ajaccio and Bastia. At the former place, how- 
ever, the service is not taxed to the utmost, only three subscribers 
having been secured in a population of 22,000 persons. Rather more 
support has been accorded the service by the 25,500 inhabitants of 
Bastia. These are the only two places in Corsica where the population 
runs into anything approaching five figures. 

Cordoba (Spain). —T wo companies originally contested for electric 
lighting business in Cordoba, One of these supplied steam-generated 
electric current, the other current generated by steam and water 

wer. The latter company has proved the more successful, and has 

ought up its earlier-established rival. 

Costa Rica.—The San José Electric Light and Traction Co., 
which owns the electric tramway service of the district, has recently 


extended its line to San Pedro, 2 miles east of the city. The receipts 
from both electric lighting and tramways for 1901 show a large 
increase over the previous year. 

Dartford.—The Electric Lighting committee have agreed to 
supply electric current for Coronation illuminations at 2d. per unit., 
and demand indicators of consumers making displays will be dis- 
connected during Coronation week. Temporary illuminations will 
be charged at 1d. per 8 c.p. per day. 


Bast Suffolk.—The County Council have sanctioned the erection 
by the Coast Development Co. of poles and cables along the road from 
Southwold to Haleaworth for supplying electric current for lighting. 


Electricity in Mining.—At the Abangares Goldfields of Costa 
Rica, the Abangares Gold Mining Co. is largely increasing its plant, 
and is substituting electric for steam driving. Water-power plant 
has been erected of 300 H.P. capacity. 


Electric Traction in France.—The Lombard-Gerin system of 
electric omnibuses, taking current from overhead conductors, appears 
to be making some headway in France. A service on this system has 
been started between Marseilles and the suburb of Allauch, another 
is being established at Montauban, while negotiations for a line 
between Nice and La Turbie are reported to be progressing. 

Electric Tramways in the Leeds District.—A syndicate has 
been formed for obtaining powers to construct an electric tramway 
from Leeds through Horsforth, Rawdon and Yeadon, Shipley, 
Bingley and on to Keighley. In addition to constructing a tram- 
way, the syndicate will supply electricity for lighting and power in 
these districts, 

‘‘Bngineering Magazine.”—The engineering society of the 
University of Birmingham has established the Engineering 
Magazine,” and the first number is just issued. The magazine will 
be issued twice in each term, the next number being due in October. 


Exhibition —The annual exhibition of work executed in the 
Board schools of London will be held at the Examination Hall, 
Victoria Embankment, London, on June 18 and three following 
days. The exhibition will include specimens of drawings, colour- 
work, modelling, metal-work, woodwork, wood carving, &c. ; also 
oe apparatus constructed by teachers and pupils. Admission 
is free, 


Fire.—A fire took place on Tuesday night at the Toxteth Dock 
station of the Liverpool Overhead Railway. The 10 p.m. train from 
Dingle to Seaforth, when nearing Toxteth Dock station, caught fire. 
In the rear portion of the second carriage the fuse became over- 
heated and ignited the carriage. The driver pulled up at the plat- 
form and the passengers got out. No one was hurt, but down-line 
traffic was interrupted, 


French Cable Operations in China.—The submarine telegraph 
cable connecting Amoy with Hué and Tonquin, avoiding Hong Kong 
and touching at Kwangchowwan, which was in April, 1901, after 
lengthy operations, landed at Amoy, experienced a breakdown in 
January, 1902, and communication has not yet been restored. A 
report from the British consul at Amoy (Mr. Mansfield) states that 
there has been very little traffic over the line since its establishment, 

Grimsby.—Sanction to borrow a further £17,000 (£4,100 for 
amount over-spent, and £12,900 for extensions of plant and mains) 
has been obtained. This makes the total capital expenditure 
sanctioned £72,000. 


Harrogate.—Sanction to a loan of £46,000 for electric lighting 
extensions is being sought. 


Hastings.—4As announced in our last issue, the accounts of the 
electricity department for the year ended Dec. 31 were recently dis- 
cussed by the Council The capital expenditure was reported 
to be £123,405. 14s. Of this £104,439 had been raised by loan, 
£0 that £18,966. 143. had been overspent. The total income was 
£14,961. 16s. 10d., and of this £10,472. 10a. 7d. was received from 
private lighting and £3,696. 11s. 101. from public lighting. Genera- 
tion expenses were £6,568. 3s. 1d., distribution £205. 15s. lld., 
repairs and renewals of public lamps, attendance, &c., £670. 18. 7d., 
rent, rates and taxes £395. 188. 9d., management expenses 
£1,380. Os. 9d., law costs £34. 9s. 8d, total £9,204. 93 Od Gross 
profit was £5,601. 2s. 3d., and, after providing interest and sinking 
fund, the deficit on the year was £1,949., against £1,741 in 
1900. 867,622 units of current were generated, 508,612 were 
supplied to private consumers and 195,192 to public lamps. There 
were 104 public lamps, and the maximum supply demanded was 
584kw. In a circular by the borough electrical engineer (Mr. L. 
Andrews) the average price paid for the year for coal is given as 
. 1s. a ton higher than in the preceding year. Though 
the output had increased by about 180,000 units, the actual cost of 
coal used had been nearly £100 less than in 1900. There was, how- 
ever, а considerable increase in repairs to buildings, machinery, 
transformers, mains, &c. Of the 703,814 units sold, 253,150 were 
supplied at the flat rate of 6d. a unit, and the remainder at the 
reduced rate to long-hour consumers of 104 per lamp and 1$d. per 
unit. The machinery installed was capable of supplying at least 
5,000 additional 8 c.p. lamps, representing a further £4,000 per 


THE ELECTRICIAN, MAY 16, 1902. 


159 


annum. The demand is increasing in a satisfactory manner, the 
present output being between 20 and 25 per cent. creater than at 
the rame period last year. 


Heaton and Isleworth.—The Electric Light committee has 
instructed Mr. J. Enright to prepare an electric lighting scheme. 

Huddersfield.— Three additional sections of the electric tramway 
system were opened on Wednesday. The Fartown and Sheepridge 
routes are approaching completion, and the remaining sections are 
anticipated to be ready for traffic by July 1. 

Hyde.—The draft agreement for constructing and working elec- 
15 оон between Hyde and Stockport bas been appruved by 

e Council. 


Kirkintilloch.—Mr John Young, general menager of the Glasgow 
Corporation tramways, is visiting Kirkintilloch in connection with 
the propoeal to extend the Glasgow tramways system to that place. 

Leigh —A report on the proposal to construct electric tramways 
in the district has been prepared by the borough electrical engineer 
(Mr. J. Foster) and the borough surveyor (Mr. T. Hunter), in which 
the cost of a system of double-track tramways is put at £80,130, but 
if a single track, with passing places, were adopted, £70 256. 

Light Railways.—The Halesowen aud the Wakefield and Dis- 
trict Light Railways (Extension) orders have been submitted to the 
Board of Trade for confirmation. Objections by 31st inst. 

The Board of Trade have passed the order for the construction of 
the Cromarty and Dingwall light railway. 

Àn inquiry was held on Friday last by the Light Railway Com- 
missioners into the application of Messra. T. Lilley, S. J. Stiff and 
others for the construction of the Clacton and St. Osyth light rail- 
way. Counsel for promoters (Mr. Neilson) gave particulars of the 
scheme, and the consulting engineer (Mr. John Russell, M.Inst.C.E.) 
supplied technical details. The cost was estimated at £36,887. The 
line is to be 44 miles long, and electric traction on the overhead 
system will be adopted. Opposition was raised by ratepayers, who 
сен to the overhead system, and by property owners, who con- 
sidered the line would deteriorate house property. Ultimately the 
Commissioners decided to isssue an order. 

A echeme is projected for the construction of a light electric rail - 
way to connect the Liverpool Overhead Railway with the electric 
6 system of Southport Corporation, the distance being about 
10 miles. 


Little Wooltown.— An inquiry was held last week into the 
application of the Council to borrow £6,000 for electric lighting and 
other improvements. It was stated that the present oil lamp system 
would be abolished and electric current obtained from the Garston 
Electric Supply Co. The loan for electric lighting was £1,800. 


London County Council —At Tuesday's meeting it was agreed to 
extend the repayment of a loan from the Council by the Battersea 
Borough Council of £2,285 for electric lighting, granted in April, 
from 20 to 50 years. It was decided to grant a loan of £37,430 to 
Shoreditch for electric lighting, street lighting and meters on condi- 
tion that the loan be taken up at once. 

With regard to the recent purchase by the Council of a site at 
Pimlico for £80,000, for the erection of an electricity generating 
station, the Highways committee reported that they are advised that 
the Council has at present no power to utilise the site, and therefore 
recommend that emergency powers be sought in the present session 
of Parliament to acquire such right. 

Fire Alarms.—Sanction was given for the provision at several fire 
stations of the Council of electric fire alarms. In connection with 
the Perry Vale fire station, the Fire Brigade committee reported that, 
owing to the withholding of consent by the Lewisham Borough 
Council, telephonic communication between the Perry Vale station 
(opened in March) and the superintendenvs station at New Cross 
could nct be provided, the Postmaster-General declining to give the 
undertaking demanded by the Borough Council “not to use the 
telephone pipes for the purpose of carrying the National Telephone 

s wires, or for any other purpose, without the previous consent 
of the Borough Council.“ The Postmaster-General agrees to give 
notice in writing to the Council in case at any time any wires are 
used, or require to be used, by the company, and that if the Borough 
Council then wishes to withdraw its consent the Pustmaster-General 
will accept this withdrawal, and take immediate steps t? obtain a 
determination of the difference between himself and the Council in 
the manner prescribed by the Telegraph Act, 1878. 


London County Council Tramways.—The North Metropo- 

Tram ways Co., lessees of the County Council. tramways in the 
north and north-east of London, have received from the Council the 
plans for the electrification of the whole ot the tramways leased by 
the company. 

Lowestoft.—The equivalent of 11,500 8 c.p. lamps are connected 
tothe mains. Electric current will be supplied to places of worship 
at 6d. per unit. Sanction to a further loan of £7,143 for a new 
500kw. set of condensing plant has been obtained. 


Manchester.—Sir F. Bramwell has issued his award in the 
arbitration as to the value of the undertaking of the Manchester 


Carriage and Tramways Co. The arbitration proceedings occupied 
several days, and Sir F. Bramwell has made alternative awards. 
He finds in favour of the claim of the company that the purchasing 
authorities should buy the depots, rolling stock, and horses for 
working the whole of the system, and on this basis he awards the 
company £496,068. Should it be found that legally only such stock 
and plant should be purchased as is necessary for the working of 
that portion of the system actually owned by the company —which 
is the contention of the Corporation —he awards £229,353. 

The equipment of the Heaton Park electric tramway route is 
complete, and the line will be opened for traffic in a day or two. 
The first engine at the Stuart-street generating station is ready for 
running, and next week a second will be ready. 

The price for gas for motive power has been reduced from 
28. 94. to 23, within the city, and from 3s. to 28. 3d. without, in 
order to meet the threatened competition of Mond gas. 


Manchester Suburban Tramways.—A scheme is being promoted 
for the construction of tramways to connect Barton Bridge with 
Glossop. At Barton it is proposed to connect with the Trafford 
Park tramways, and thence the line will proceed to Davyhulme and 
Urmaton, across the Mersey to Sale. The tramways will also con- 
nect Northenden, Cheadle and Gatley, Bramhall, Poynton, Hazel 
Grove, Marple, Ludworth, Chisworth, Charlesworth, Mottram, 
Broadbottom and Glossop. The project is meeting with support 
from all the local authorities. 


Mentone.—A French company has recently started the erection 
of steam-driven electricity works here with the object of supplying 
hotels with electric current for lighting. The supply is expected to 
be ready next season. A large new hotel is being built, and the 
general demand for current is likely to prove remunerative. 


Morley.—The accounts of the electricity department for the year 
to March 25 show total receipts £1,748. 2s. bd. Of this, £1,175 
was received for private and £346 for public lighting. Genera- 
tion expenses were £1,067. 28. 6d, and management expenses 
£340. 193. 10d., and with rent, rates and taxes and miscellaneous 
items the total cost was £1,624, 183. 5d., leaving £123. 14s. oe 
profit. After payment of interest (£1,181. 7s. 14.) and sinking 
fund (£730. 193. 2d.), and taking into account the debit balance of 
£2,002, 3s. 54d. in 1901, there was a deficit to date of £3,890. 15s. 84d. 
The total capital expenditure is £24,308. 58. 35d. Units generated 
in the year were 133,677, units sold £99,205, and units used in 
works 10,551. 


Municipal Insurance. - A conference of local authorities in the 
West Riding of Yorkshire will shortly be held to consider the ques- 
tion of federating the West Riding towns in an insurance scheme. 


Municipal Trading.— At the annual meeting of the Ironmongers’ 
Federated Association, held at Birmingham last week, a resolution 
was passed requesting the Government To re-appoint the Com- 
mittee of both Houses of Parliament on municipal trading so that it 
may complete its labours, and that the injury that is being inflicted 
on private enterprise may be duly considered and reported upon.’ 
The motion was carried unanimously. 


Newburgh.— A report on electric lighting prepared by Mr. Haw- 
trey is before the council The report favours the erection of gas- 
driven plant. 


Newton Abbot.—Preliminary arrangements for the erection of 
electricity works have been made by Edmundson’s Electricity Cor- 
poration, and the resident engineer (Mr. F. C. Pay) has taken up his 
duties. Current will be available by Christmas, 


Nottingham.—The Woodborough-road and Mapperley sections of 
the municipal electric tramways were opened for traffic on Tuesday. 


Obituary.— There passed away at Whickham, Durham, in his 
70th year, Mr. Wm. Lcott, who was with Messrs. Dixon aud Corbitt 
and К. S. Newall & Co. for 50 years. lle was associated closely with 
the manufacture and laying of the earliest telegraph cables, notably 
with the Sebastopol cable of 1851. 


Obstruction of Tramways.—At Middleton Borough Bench 
recently the police summoned three carters for obstructing the high- 
way by refusing to let a tramcar pass. On the afternoon of April 
26, defendants were driving lurries along the tram-track, and a 
tramcar having overtaken them they did not move out of the way 
for 300yds. 

The MAGISTRATES’ CLERK observed that the men were obliged to keep on 
the proper side, and the tramcar had no greater right to the road than 
the carters. 

Superintendent McQuEEN, who prosecuted, said he had a strong feeling 
that the carters were not committing an offence, but he brought the case 
to guide him in the future. . 

Mr. THoMPsoN, for the defence, said that nobody had any right of 
precedence on the public highway. Had the carters gone on to the 
wrong side, it was probable they would have collided with cycliste on the 
other side of the tram. 

The Mayor thought the trams had a right to the streets. 

The CLERK advised differently, and, after private consultation, the Bench 
decided to dismiss the summonses, but declined to allow costs. 
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Paisley.— Negotiations between the Council and Mr. W. M. 
Murphy, promoter of the local tramways, are still proceeding. The 
Council recently informed Mr. Murphy that before embarking on 
any expenditure for supplying the tramways with electricity they 
should be assured of a minimum annual demand for 500,000 unita 
of current, and that if the generating machinery was ready before 
the tramways, interest and sinking fund should, in the interval, be 
paid on their expenditure. Mr. Murphy, however, declined to 
accept these conditions, and stated that 1f the Corporation desired to 
be relieved of the liability to supply current to the tramways he was 
willing to entertain such a proposition. He only counted on the 
line from Hawkhead to Johnstone being opened at first, and that 
the electricity required for that line would be about 200,000 units 
per annum. After considering Mr. Murphy's letter and a report by 
the electric lighting convener (Mr. Fisher) and the burgh electrical 
engineer (Mn Parkinson) the Council have decided to lay down, in 
the first instance, plant capable of supplying the tramways with 
250,000 units per annum, at an estimated cost of £8,500. 


Portsmouth —A profit of £4,300 is announced on last year’s 
working of the electricity undertaking, compared with a loss of £800 
in the previous year. The gross receipts were over £31,000. 


Rotherham.—There was a small profit (£2. 16s.) on the first 
10 months’ working of the electricity works, in place of an antici- 
pated loss The Electric Lighting and Tramways committee's 
‘recommendation to reduce the charge for current to 44d. per unit 
(a reduction of $d.) was adopted. 


Sheffield.—The Electric Light committee have decided to reduce 
from June 26 the charge for current for power to the following 
rates :— 

For all energy used in motors, driving hoists, cranes, passenger lifts, and 
similar machinery, 2d. per unit; for other motors, 144. ; to consumers 
running their mo: ors continuously through the whole of the working hours 
of each day, 13d. ; and to coasumers whose motors run continuously day 
and night, 1d. 

Electric current for Coronation illaminations will be supplied at 
Id. per 8 c.p. lamp, or its equivalent, per night up to midnight. 

South Africa.— Bloemfontein Town Council have received 
sanction to a further loan of £25,000 for electric lighting extensions, 

The Pearl Electric Power Syndicate has, according to the British 
and South African Export Gazette, been recently formed to obtain 
Parliamentary sanction to appropriate and utilise a number of 
streams on tne Paar] mountains for the generation of electric energy 
ap supplying the municipality with current for lighting, power and 

raction. 

Application has been made for power to construct an electric 
tramway from the southern boundary of Durban to New Brighton. 


Southwark (London).—An offer from the County of London 
and Brush Provincial Electric Lighting Co. to supply electric current 
in bulk for all night public lighting at a flat rate of 21. per unit has 
been referred to a committee. 


Spennymoor.—The Northern Counties Electricity Supply Co. 
are erecting electricity works here, and will shortly be able to supply 
current for private lighting. The Council have asked the company 
to tender for street lighting for next season. 


Swansea.—The Electric Lighting committee have offered to 
supply current for power to the Anglo-French Electrical Co. at 144d. 
per unit for a maximum of 150,000 units per annum, or 1jd. per 
unit if 200,000 units be taken. 

Telegraphs in British North Borneo.—It is announced that the 
extension of the telegraph line to Kudat has been completed, putting 
that station and London in direct telegraphic communication. 


Telephone in Belgium.— At the moment when telephonic 
communication between London and Brussels is on the eve of 
inauguration, some ticulars regarding telephones in Belgium, 
which have recently been compiled by Mr. G. W. Roosevelt, will be 
read with interest. Oa account of dissatisfaction with the system 
of annual ү subscriptions, the State Department of Railways, 
Posts and Telegraphs, under whose control the telephone service is 
administered, has decided to adopt the message system. It was in 
1895 that the Belgium Government obtained complete possession of 
the telephone service of the country, when the interests of the 
Cie Belge du Téléphone Bell, the Cie Liogeoise du Teléphone 
Bell and other smaller companies were acquired. As soon 
as the preliminaries of this transfer were settled, Belgium was 
divided into 17 telephone “zones,” each with a central exchange. 
Of these 17 “zones,” two (Brussels and Charleroi) are equipped 
on the twin-wire system, and those of Antwerp and Liege 
are being converted to metallic circuit. 'The remainder of the 
оша аге as yet on single-wire circuits, Under the system 
adopted in Belgium, the subscriber is entitled to communication with 
any other subscriber in the same “zone,” irrespective of distance, 
also to communicate over long-distance lines at the regalar rate, if 
he deposits at the beginning of each month the amount of his esti- 
mated monthly expenses. He is also entitled to telephonic delive 
of telegrams, This latter privilege is almost universally used. 
Mistakes are rare, and each subscriber is provided with a key” to 


words most alike in sound on the telephone. The “flat-rate” sys- 
tem of subscription varies considerably, in proportion to the size and 
importance of the locality. The Brussels-Antwerp rate is 250fr. 

£10), Charlerci, 200fr. (£8), and the smaller exchange rate 170fr. 
EA 166.), or for a three years’ contract, 150fr. (£6). This latter rate 
is for a radius of 1 kilometre, the rates for longer lines being propor- 
tional Following are some particulara of the Brussels service for 


1900 :— 

Total number of subs?ribera ........ ........... ............ 13,620 
Total length of wire ꝛ q miles 25,565 
Total number of messages . 47,221 
Telegrams received and sent by telephone ............... 1,445,474 
Total receipt ...... C £24,412 
Total expenditure .............. n е £18,49) 

Nee ыруны Ea DUI DH P Rueda £5,922 


The rate for “interurban ” service is lfr. per message of five minutes 
irrespective of distance. This time may be doubled for 1.50fr. after ten 
minutes, Ifr. for each additional five minutes. 

International trunk lines now connect Belgium with France, Germany. 
Holland, Luxemburg and the United Kingdom. "There are four direct lines 
between Brussels and Paris. These international lines are all of the metal- 
lic-circuit type. The rates for international service are for five minutes, 
and according to distance and whether a day or night service :— 


04 | Day. Night. 
Up to 50 kilometres (51 miles) ))) 29c. ... 17е. 
50 to 150 kilometres (952 miles) . 8c. ... 232. 
150 to 250 kilometres (155 miles) ........... TNNT 46c. ... 29c. 
250 to 350 kilometres (217 miles) ..................... 58е. ... Me. 
Extra 100 or fraction (62 miles) ..... ............... 10c. ... бе. 


Belgium is very deficient in public telephone facilities, there being only 
about 100 public telephone call offices, often in a large town only one. 
The rate for local messages from these call rooms is 5 cents, (4d.) for five 
minutes conversation. 

Tiverton.—At the Council meeting on Monday, Mr. Partridge 
moved that no further steps be taken in connection with the electric 
lighting scheme for the present. Ald. Amory favoured putting down 
a small gas-driven plant. Mr. Watkins said 10 years ago electric 
lighting was first discussed. Since then the Corporation had been 
obstructionists, for, with a monopoly of gas, they had held a pro- 
visional electric lighting order, preventing anybody else from supply- 
ing electric current. He was averse to е public money on an 
experimental scheme when a canvass showed that only 28 peraons 
out of 1,800 were willing to adopt electric lighting. He moved that 
the question be referred to the Lighting committee for consideration, 
and, after discussion, this proposal was carried. 


Train Lighting.—The trains of the Isle of Mau Railway Oo. are 
now lighted electrically. 


Trunk Telephone Extension.— Weymouth and Bridport have 
been connected to the trunk telephone service of the country. 

Wireless Tel phy.—Mr. Marconi delivered an interesting 
lecture at Dundee last week. Passing reference having been made 
to the suggestions for a system of wireless telegraphy made so long 
айо as 1795 by а рапа „Mr. Marconi referred to the work of 

т. James Bowman Lindsay, and to the foresight displayed by that 
electrician in connection with wireless telegraph stations. With 
regard to his own system, Mr Marconi said at the present time 40 
coast stations wereequipped in Great Britain and Europe,and 66 vessels 
of His Majesty's navy and 12 in the Italian navy were carrying 
Marconi wireless installations The objection to his system, that 
anyone at the receiver could pick up messages intended to be private, 
was true until two years ago, when, by the introduction of the tuning 
system, each pair of stations could be worked in a way that prevented 
a third party tapping or picking up a message. He believed wireless 
telegraphy would ba of still greater importance to the world, if it 
were found practicable and applicable over great distances like those 
which divided Great Brltain from her colonies and America. 


Yarmouth —The electric tramways will be opened for traffic 
about the middle of Jane. The Tramways committee have decided 
to run the cars on Sundays. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early tn the wesk.] 


и TENDERS INVITED. 

Poplar (London) Electricity committee invite tenders for the 
supply of about 130 cast-iron arc lamp columns Specifications, &c., 
from the borough electrical engineer (Mr. Alfred Blackman), elec- 
tricity works, Glaucus-street, Bromley-by-Bow, E., after 19th inst. 
An advertisement contains further particulars. Tenders to town 
clerk (Mr. Leonard Potts), Council Offices, High-street, Poplar, by 
10 a.m. May 28. 

Poplar (London) Electricity committee also invite tenders for 
special armoured cables suitable for laying in water. Specifications 
of the cin cd electrical engineer after 19th inst., and tenders to 
Hla clerk (Mr. Leonard Potts) by 10 a.m. May 98. See adver- 

ement. 
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The Guardians of the Poplar (London) Union invite, tenders for 
electric wiring and fittings at the Union offices. Tenders to clerk 
(Mr. G. Herbert Lough), 45, Upper North-street, Poplar, E, by 
6 p.m. May 28. 

Coventry Electric Light committee invite tenders for the supply 
, and erection of steam and water pipes and accessories. Specifica- 
tions, &c., of the electrical engineer (Mr. Joseph A. Jeckell) and 
tenders to the town clerk (Mr. Lewis Beard), 10, Hay-lane, Coventry, 
by 10 am. 26th inst. See advertisement. 


Burton-on-Trent Corporation invite tenders for supply and erection 
of three 100k w. high-speed tramway generators and switchboard and 
three Lancashire builers, steam pipes, jet condensing plant, econo- 
miser and accessories. Further particulars are set out in an adver- 
tisement, Plans and specifications may be inspected at the offices 
of the consulting engineers (Messrs. Kincaid, Waller and Manville), 
29, Great George-street, Westminster, or at the offices of the manager 
and engineer (Mr. F. L. Ramsden), gas and electric light orbe 
Burton-on-Trent. Tenders must be forwarded to the town clerk, 
To vn Hall, Burton-on-Trent, by noon of May 30. 

Beckenham Electric Lighting committee invite tenders for the 
supply of incandescent lam Specifications from the consulting 
engineer (Mr. Reginald P. Wilson), 66, Victoria-street, Westminster, 
and tenders, addressed chairman, Urban District Coun:il offices, 
Beckenham, by noon June 6. See advertisement. 


Dudley Electric Lighting committee invite tenders for the supply 

of incandescent lampas and oil. An advertisement contains additional 

ticulars. Specifications frum the consulting engineer ( Mr. Reginald 

. Wilson), 66, Victoria-street, Westminster. "Tenders, addressed 

chairman, Electric Lighting and Tramways committee, Town Hall, 
ршде, by noon Jane 6. 

Dudley Electric Lighting committee also invite tenders for motors. 
Tenders to chairman by noon May 20. 

The Guardians of Hunslet Union invite tenders for two electric 
ward lifts for their new infirmary at Rothwell Haigh, near Leeds. 
ig te from the consulting engineers (Мевѕга. Shepherd and 

atney), Greek-street Chambers, Leeds, and tenders to the clerk 
(Mr. Fred. W. Mee), Union offices, Hunslet, Leeds, by 10 am. June 
3. See advertisement. 


Halesowen Rural District Council invite communications from 
companies willing to take over their electric lighting and light 
railway powers, and to carry out the works authorised thereby. 
Communications to the clerk (Mr. E. H. Grove) by May 21. 

Bray Urban District Council will, on May 19, at 10:30 a.m., 
receive and consider tenders for meters, transformers, batteries, volt- 
metere, balances, demand indicators, &c. Tenders to clerk (Mr. P. 
Macdonnell). 

Govan Town Council invite tenders for stores for 12 months from 
Jane 1, including fuse-boxes, meters, demand indicators, manhole 
boxes and connections and joint boxes for armoured cables, "Tenders 
to town clerk by May 27. 


Manchester Tramways committee require cast-iron boxes, collars 
and finials for tramway poles and rail bonds. "Tenders by 1 p.m. 
24th inst. 

West Ham Corporation invite tenders for the construction of 
about 8 miles of tramway permanent way, copper bonding, &c. 
Tenders by Jane 10, 

Oldham Corporation Electricity committee invite tenders for cables, 


troughing, bitumen and insulators. Tenders to superintendent, gas 
and water offices, Oldham, by May 20. 


Worthing Corporation invite tenders for a 250kw. steam dynamo 
and a dryback marine-type boiler with fittings. Tenders to town 
clerk by noon May 26. 

Tenders are invited for wiring and fittings at the Parc Gwyllt and 
Angelton Asylums, near Bridgend, Glam. Tenders to Mr. W. Е, 
Allen (clerk to the Committee of Visitors) by May 31. 

The War Office invite tenders for a self-propelled lorry for military 
purposes. Specifications, from Director of Army Contracts (Mr. 
A. Major), War Office, London, S. W., to whom tenders by noon July 31. 

Brighton Town Council invite tenders for points, crossings, tie-bars, 
bolts, &c., also about 300 tons of steel girder tram rails. Tenders by 
noon June 9. 

Ilkeston Tramways and Electricity committee invite tenders for 
erection of car shed, transforming station, &c. Tenders by noon 
26th inet. 

Swindon Corporation invite tenders fora storage battery of 252 
cella, and accessories, "lenders to town clerk by May 19. 

Hull Corporation invite tenders for about 20,000 cast-iron holding- 
down plates. Tenders by noon 30th inst. 

Bury (Lanca.) Electricity committee invite tenders for jet con- 
denser and pumps. Tenders by May 20. 

Bedford Electricity committee invite tenders for economisers. 
Tenders to chairman by May 19. 

Glasgow Corporation invite tenders for an economiser with induced 
draught fan and condensing plant. Tenders by June 7. | 


Stockport Gas and Electricity committee invite tenders for a water- 
tube boiler. Tenders to chairman by May 21. 


In our columns for March 21 (p. 877) particulars are given of 
tenders invited for the supply of plant necessary for the electric 
lighting on board three Spanish gunboats. Owing to the eight 
tenders sent in being informal in many respects, fresh tenders are 
called for, which will be opened on May 28,atllam. The Madrid 
Gazette of May 11 contains further particulars, and can be seen at 
The Electrician offices by appointment. 

Kolczsvár (Hungary) municipality invite orders until Sept. 1 for 
the erection of electricity works. Particulars from M. Béla Fekete 
Nagy, Kolozsvár. 


TENDERS RBOBIVED AND ACCEPTED. 


Bexley District Council recently received nine tenders for the 
supply of tramway rails and fieh-plates, four of these specified 
rails of English manufacture, four Belgian and one German. All 
tenders for gian rails were lower than for English or German, and 
the lowest English was £7. 10s. per ton. Three of the Belgian offers 
were £6. 7s, 6d. per ton. The consulting engineers reported that 
there was no reason why the Council should not accept Belgian rails, 
especially as Belgian makers would accept more stringent conditions 
than most of the English makers. It was, therefore, recommended 
that the tender of Messre. A. Penney & Co. to supply 800 tons 
of raile, to be manufactured by the Marcinelle Company, Charleroi, 
at £6. 7s. 6d. per ton, be accepted. The same firm's offer for 1,500 
pairs of fish-plates, at £247. 58., was also recommended for accep- 
tance, as was the tender of Messrs. Walter S:ott & Co. for 1,450 
anchor plates (with royalty), at £652. 104, and that of Messrs. Dick, 
Kerr & Co. for 4,800 tie-bars, 9,000 bolts and 1,800 rivets, at £775, 
bringing the total amount of the tenders recommended for acceptance 
to 26,704, 153, These tenders were accepted by the council after 
some discussion. 


Rathmines (Dublin) District Council have accepted the following 
tenders for the extension of the electricity supply works and mains. 
Mr. Robert Hammond is consulting engineer. 

Dick, Kere & Со. (one 303kw. steam dynamo, with 

Willars engine, pipework and accessories) £3,547 10 8 

Kelvin and James White (extension of switchboard) 174 0 0 

British Insulated Wire Co. (supply mains) ... Schedule rates. 

Edinburgh Town Council have accepted the tender of Messrs. 
Crompton & Co. for the supply of carbons and continuous-current 
arcs for one year from May 15 at the following prices :—18mm. and 
12mm., £4. 118. 2d. per 1,000 pairs; 22mm. and 15mm., £5. 133. 7d. 
per 1,000 pairs; and the tender of Messrs. Mackenzie Bros. for 
12 months’ supply of pavement box frames and covers at £7 per ton. 

The London County Council have accepted the following tenders 
for electrical plant at their Horton Asylum :— 

Thcs. Parker (Ltd.), electric motor ............... 2. E171 0 0 
Tangyes Tool and Electric Co., machine tools .. ...... 151 15 0 


The Fire Brigade committee of the London County Council have 
received the following tenders for wiring and fittings for an electric 


lighting installation at Scotland Yard police station :— 

C. О. k (accepted).. £131 15 0 | Anti-Vibrator, Ltd. . . £170 0 0 
G. Benkert ............... 520 0 0 | Jackson Bros. ............ 168 8 0 
Lawrence & Co. ........ 220 9 6 A. Goldsmith & С. .. 165 0 0 
E. Deane .................. 203 1 0 | С. Mickleburgh ........ 157 10 0 
Harrod's Ltd. ......... .. 176 15 0 | Nunn, Watts & Co. ... 145 0 0 
W. Mossop & Co.......... 171 0 0 


The Koffyfontein Mines (Ltd.), South Africa, have placed an order 
with Messrs. Dick, Kerr & Co. for complete electrical plant for 
haulage and lighting at their mines, 

Cardiff Corporation have accepted the tender of Messrs. Dick, 
Kerr & Co. for 20 double-deck double-bogie and 20 double-deck 
single truck cars for their electric tramways department. 


Dundee Town Council have accepted the tender of Callender's 
Company for the supply and laying of cable extensions to the 
Bridgend, Balhousie and Glasgow-road districts. 

Broughty Ferry Town Council have accepted the tender of Messrs. 
Belliss and Morcom for a 60kw. steam dynamo and a 30kw. steam 
dynamo, together with spare parts, for £1,280, and that of Mesers. 
Cooper and Greig fur condensers and pumps at £456. 


Messrs, Belliss and Morcom, Ledsam-street works, Birmingham, 
have received an order for two 220 H.P. engines for the electrical 
power installation at Holwell Iron Woiks, Leicestershire; also for 
two 200 н.р. engines for the Eiland (Yorks.) Electricity Works. 


The East Sussex Cou nty Council have accepted the tender of 
Messrs. J. E. Spagaoletti & Co. for the supply of electric lighting 
and power plant tor their new asylum at £11,773. 11s, 2d., and also 
for construction of a short length of electric tramway at £1,940. 

Elland District Council have accepted the following tenders for 
their electricity supply scheme :— Bellis and Morcom, steam-engines ; 
Greenwood and A dynamos ; Ashmore, Benson, Pease & Co., 
storage battery ; H. H. Wright, switchboard; J. Hitchen & Son, 
crane ; Anchor Cable Co., cables ; Thornton and Crebbin, condensers, 

Hamilton Town Council have accepted the offer of Edmundson's 
Electricity Corporation to erect electricity works complete at £32,302. 
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BUSINESS NOTICES. 


Cryselco Limited, Kempston Works, Bedford, have recently sup- 
plemented their means of output, and are now laying down a 
100 H P. Dowson gas generating plant with Crossley gas engines. 


We learn that Mr. Н. М. Salmony has di-posed of most of his 
shares and interest in Julius Sax & Co. (Ltd.), and has resigned his 
position as тарае ов director. Mr. Salmony intends to occupy him- 
self with the purchase and sale of patents and in acting in an advisory 
position in connection with the buying. selling and valuing of 
electrical plant and undertakings. Mr. Salmony’s address is 95, 
Mortimer-street, Cavendish-square, London, W. 


Messrs. A. E Ward and David Fulton, electrical engineers, &c, 
1 . Bootle, have dissolved partnership. Debts by 
r. Ward. 


Messrs. Gambrell Bros. are removing, on 19th inet., to Durham 
House, 23, North Side, Clapham, London, S. W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination of George Willie Clarke, electrical engi- 
neer, Harold Wood, and Graye, Essex, and Queen V ictoria-street, 
London, was concluded on Wednesday. 


The discharge of J. G. Maxwell Hilton, electrician, Trafalgar 
Works, Bow Common-lane, London, E., was yesterday suspended by 
Mr. Registrar Brougham for two yeara. In 1895 debtor and another 
took over the electrical portion of the Nalder and Harrison Construc- 
tion Syndicate, and two years later sold it to a company, which in 
May, 1899, went into voluntary liquidation. Failure attributed to 
that of the company and want of business experience. Liabilities 
£1,858. 10s. 4d. ; nothing was realised in respect of the estate. 


At a meeting of the shareholders of Moon, Loughlin & Co. (Ltd.), 
on May 12, a resolution was passed that by reason of its liabilities 
the company cannot continue its business. It was decided to wind 
up the company voluntarily under the liquidatorship of Mr. Ernest 

ull, C. A., 5, John Dalton-street, Manchester. 


Plant, &c., for Sale.—Particulars of some electric lighting plant, 
which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 H P. gas engines, one 
E.C.C. and two Morley compound-wouud dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Mesars. Jones 
Bros., Oak wood-court, Addison-road, London, W 


Business for Sale.— The receiver and manag 
Electrical Manutacturipg Co. (Ltd.), Fulham Electric Works, Putney 
Bridge Station, S. W., advertises the undertaking for sale as a going 
concern, with the manufacturing plant and an extensive stock of 
switches, &c.: Further particulars of Mr. James E. Ward, C A., 
122, Cannon-street, London, E. C., and 58, New.street, Birmingham. 


For Sale.—The electrical patents and business recently carried 
on by the Doe Electric Light and Power Syndicate are for sale. 
Some particulars are set, out in an advertisement. 


Factory Sites.—Messrs. Humbert and Flint, Watford, Herts., 
and 11, Serle-street, Lincoln’s Inn, London, W.C., announce in 
another column some convenient factory sites in the Watford district 
for disposal. 

Mr. J. H. Osborne, 15, Charterhouse-street, London, E.C., has for 
disposal convenient freehold sites for factories, under 11 miles from 
City, and adjoining railway and navigable river. 


Water-Softening Plant.—Messrs. Mather and Platt have re- 
ceived an order from the Metropolitan Electric Supply Co. to instal 
a second plant for softening and purifying water by the Archbutt- 
Deeley process for an output of 10,000 gallons per hour, thus doubling 
the capacity of the plant. 


Heating and Ventilation.— Thore interested in the subject of 
the heating and ventilation of large public buildings will welcome a 
report on the heating and ventilation of the Houses of Parliament, 
which has been prepared by Mr. James Ke th, A. M. Inst. C. E., 57, 
Holborn-viaduct, London, E.C. 


^ Ediswan" Fittings—A handy catalogue, showing a selection 
from the large list of new Ediswan artistic electric light fittings now 
ready for the market, is issued by the Edison and Swan Company. 
Most of the goods in thelist are made in the following finishes :— 
Polished brass, antique brass, steel bronze, black bronze, Florentine 
bronze, coinage bronze, antique copper, lustrous copper, antique iron 
and oxidised silver. 


Coronation Illuminations.—The part that electricity will play 
in the Coronation festivities is indicated in such orders as that 
recently received by the British IThomson-Houston Co, who are to 
supply 225,000 B.T.H. Edison incandescent lamps to one firm for 
the purpose. 

Electric Power Plant — Messrs. Pease and Partners (Ltd.), who 
are making considerable improvements at their Bankfoot Works, 
Crook, are laying down electric power plant and introducing coal- 
cutting machines for |longwall work ; an electric ram of 70 tons in 


er of the British 


weight is being fitted at the ovens. A 400-ampere Tyne dynamo 
(driven by a 320 rH r. Robey steam engine) supplies current for 
power and lighting. The whole of the works will be lighted by the 
new plant, the French ovens having five arc lamps of 1,000 c.p. each. 


Current-Duration Counter.—Messrs. O. Berend & Co., Basing- 
hall-avenue, London, E.C., are placing on the market a current- 
duration counter for gauging the amount of energy used in any 
electric light or power instal- 
lation where the number 
of lamps alight at the same 
moment, or the power taken 
by any motor, is approxi- 
mately constant. Itis pointed 
out that in many installations, 
where only a small amount of 
energy is annually consumed, 
the cost of installing a watt- 
meter and periodically testing 
it bears a considerable ratio 
to the cost of the energy itself, 
and the substitution of a cur- 
rent-duration counter will 
prove economical. The in- 
strument is a 300 hour 
anti-magnetic clock provided 
| with an electrically-operated 
starting and arresting device. It is made in two forms, one for small 
and the other for large currents. In the former the instrument is 
connected in series and in the latter in parallel with the mains. The 
clock requires winding about once a month, the dial representing the 
number of hours during which the current has been taken from the 
circuit to which the instrument is connected. 


Alternating-Current Generator Contracts.—Among the con- 
tracts recently obtained by the British Schuckert Electric Co. (Ltd.) 
for alternating-current plant are two 600kw. two-phase generatora 
for Coventry Corporation ; one three-phase generator and two three- 
phase motors for the Oakbank Oil Co.; and two three-phase gener- 
ators and three three-phase motors for the Lancashire and Yorkshire 
Railway Co. 


Charging Stations. —The Thames Valley Launch Co., Weybridge, 
who have branch works and charging stations for electric launches 
and cars at Maidenhead, Hurley, Henley, Pangbourne aud Shilling- 
ford Bridge, announce that they will shortly open two new stations 
at Windsor and Reading. 


Catalogues.—Messrs. Ferranti Limited, Hollinwood, Lancs. are 
about to iesue a pamphlet illustrating and describing the well-known 
continuous-current meters manufactured and supplied by the com- 
pany. The details which make up the complete current. measuring 
apparatus are shown, and generally, the pamphlet is more thau 
usually interesting. 

A new price list (No. 4) of single and multiphase alternating- 
current generators, manufactured and supplied by the Electrical Co., 
is now available, illustrating a variety of these machines Full 
technical and working details accompany the illustrations. 

A list of multipolar * Standard” and “ Universal” generators and 
motors, direct-connected and belted types (catalogue 26), is now 
ready, and can be obtained from Messrs. R. W. Blackwell & Co., 
59, City-road, London, E. C. Illustrations of a large number of these 
machines are given for a variety of trade uses, especially in connec- 
tion with the printing trades. | 

A trade list cf “ Packard ” incandescent lamps, for which a special 
offer is made for the Coronation period, is issued by Messrs. R. W. 
Blackwell & Co. 


Imports of Electrical Goods —The value of the electrical goods 
imported into this country during April was £65,363, against 
£86,629 in April, 1901, and £58,714 in April, 1900. The total value 
for the four months ended April 30 was £230,341, compared with 
£408,318 and £255,733 in the corresponding periods of 1901 and 1900 
respectively. | 


Exports of Electrical Apparatus and Material.—The oring 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 7 to 
May 13, with the ports of destination :— 

Africa—Alexandria, £51; Cape Town, £357; Delagoa Bay, £4,058 
(telegraph cable) ; Durban, £1,115; East London, £645; Port Elizabeth, 
£58. Australasia—Auckland, £7,351; Christchurch, £42; Fremantle, 
£251 (telegraph cable) ; Melbourne, £1,450 ; Perth, £420 ; Sydney, £1,169 ; 
Wellington, £1,422 (telegraph material). Ceylon —Colombo, £150 (includ- 
ing £101 telegraph material). China—Shanghai, £333 (including £30 
telegraph apparatus) France - Boulogne, £890 (telegraph instruments). 
Gibraltar, £74. Holland—Amsterdam, £170. India Bombay, £98; 
Calcutta, £3,978 (including £3,327 telegraph material) ; Madras, £205. 
Japan —Yokohama, £560. Spain—Bilbao, £90. Total, £24,847, against 
£19,873 in the corresponding week last year (May 8 to 14). 


Current-Duration Counter. 
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COMPANIES' MEETINGS AND REPORTS. 
— 


West India and Panama Telegraph Co. (Ltd.) 


The fiftieth ordinary general meeting of this Company was held on Wed- 
nesday, Mi. W. B. KINGSFORD presiding. 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting and the Auditors' report. 

The CHAIRMAN, after referring to the absence of Mr. W. 8. 
Andrews owing to illness, said: The appalling catastrophe which bas 
shattered the lovely island of Martinique casts over us to-day its black and 
baleful shadow. In the dreadful tragedy which, in a moment, in the 
twinkling of an eye, has destroyed a fair and thriving city with its 50,000 
people, and pitilessly laid was:e а flourishing and ancient colony, filling 
France in all her borders with utter sadness and consternation, our 
good friends and neighbonrs across the Channel may be well assured that 
they have the profound and heartfelt sympathy of the whole English people. 
But, gentlemen, our hearts are also filled with the sincerest sympathy 
for our own fellow-countrymen and fellow-subjects in the stricken island of 
St Vincent. We feel most truly for and with them in the grievous loes and 
suffering which they have already undergone, and in the awful perils by which 
they still are threatened. Although in their case, happily, the calamity in 
ite extent and in its various conditions falls infinitely short of the huge and 
hideous disaster which has laid in ruins the neighbouring island of Martinique, 
yet, most assuredly, even as it is, it is sad and terrible enough. In addition 
to the immense destruction of crops and buildings, and all sorts of other 
property over a large district of St. Vincent, I regret to say that this morning 
it is stated that the deaths have already reached a total of not less than 
2,000, and it is much to be feared thit even that sad death roll is as yet 
very far from being complete. In the dangers, disasters an‘ distress by 
which they are surrounded, our brethren beyond the sea may be very 
certain that their friends and fellow-cointrymen at home bear them 
in their thoughts continually, and every day, yes, and every hour, 
look eagerly and anxiously, wit mingled hopes and fears, for tidings 
of what befalls. We ourselves, too, as you know, find a place—and, 
alas ! a conspicuous place—in the melancholy story of sorrow and disaster. 
On the fatal morning of the 8th inst., while she was in the roadstead of 
St. Pierre, engaged in repairing one of our broken cable», our good ship 
the “Grappler,” with her captain and all hands, was utterly destroyed. 
Stationed, as she was, close by the foot of the mountain, it appears that 
she was the first of the many ill-fated vessels which perished when 
the fiery deluge fell upon the doomed city and overwhelmed the 
shipping in the harbour. At the moment of the great explo:ion, the 
crew of a schooner standing out to sea, and making for Dominica, actually 
saw our vessel suddenly wrapped in a sheet of flame and consumed. She 
bad on board, including the captain, 11 Englishmen and 45 West Indians — 
56 souls all told, her full complement. Captain Boreham entered our 
service in 1891, and save for one interval of some duration had been 
with us ever since. He acted in turn as second officer and as chief 
officer, and about two years ago was promoted to the rank of captain. 
He was a good and efficient officer. Mr. Marahall, the chief engineer, had 
been with us about 12 years. He was known for always manifesting 
a keen personal interest in his professional work, which he performed 
right well. Mr. Murphy, our chief electrician, joined us in April last. 
This was, in fact, his first expedition. We received with him the highest 
certificates of character and fitness, and we felt ourzelves very fortunate 
in securing the services of a man so thoroughly trustworthy and able. 
Gentlemen, there is no need for me to take you further through 
the sad catalogue of names. It may suffice to say, briefly and gene- 
rally, that our ship’s company was throughout a good one. Onshore, ia the 
destruction of the city, we have lost in Mr. Millar, our clerk-in-charge, a 
much-valued official. More than 20 years ago he came to us, when he was 
quite a boy, as a learner, and by hard work, diligence and efficiency he 
steadily worked his way up to be our clerk-in-charge—an important post, 
the duties of which he always admirably performed. In thess most sad 
and distressing circumstances, I am very sure it would be your wish that 
on behalf of the Board and the shareholders of this Company, there 
should be conveyed to the relatives and friends of our poor fellows 
who thus have perished in this most shocking, tragic and terrible dis- 
aster, an expression of very deep sympathy with them in their sorrow 
and bereavement. Proceeding now to comment on the report, I 
do not think that I need detain you long. As you will have seen, 
the receipte for the half-year amount to £25,243, compared with 
£24,300 for the corresponding period of the previous year, thus show- 
ing an iucrease of £943. The traffics for the half-year amount to 
£1,140 more. This, and some smaller items, make up the total increase 
of £1,581. As a set-off to that the subsidies are £638 le:s, owing 
almost entirely to deductions for interruption in our cables, thus 
making a net increase of £943 for the half-year under review. The 
expenses amount to £19,836, compared with £20,962 for the corre- 
sponding period. That is a decrease of £1,126, due to the smaller cost of 
png te The final results, therefore, come out as follows :—Receipts 

‚045, expenses £19,836, showing a profit of £5,407. Then there is а 
balance from the last account of £6,512, and interest on investments 
amounting to £2,529. There is thus an available balance of £14,448, 
out of which the Directors recommend the payment of a dividend 
on account of first preference arrears of 6a. per share, which will exhaust 
the sum of £10,369, leaving to be carried forward £4,079. You may have 
seen by the papers, since the date of the last meeting, that the Brussels 
Sugar Conference bas agreed, subject to ratification by the chief European 
Powers, to abolish, as from Sept. 1, 1903, all bounties upon the pro- 
duction and export of sugar. That decision has been received with very 
geat satisfaction by the West Indian sugar trade, but unluckily the 
present position remains very far from being satisfactory, the present 


price of sugar being, as I understand, from £2 to £3 or thereabouts below 
the mere cost of production. Representations have, therefore, been made 
to His Majesty’s Government for pecuniary help to enable our colonies 
to tide over the critical interval between now and the time when the 
convention will come into operation. Our appeal to the House of Lords 
in the Cuba Company's action is expected to come on for hearing in the 
course of a few weeks. At our last meeting the Chairman ex- 
pressed the hope that the Submarine Cables committee would make 
some representation to the Imperial Government in favour of our 
Company. The Committee has issued its report, and it is gratifying 
to us to find that they ascribe the position of the Company to wbat 
is absolutely and entirely its true cause—the paucity of traffic in 
the region served by our cables, which is, of course, a matter altogether 
beyond our control I regret to have to tell you that the Committee did 
not make any such recommendation as we had hoped, but it appears to u3 
that in the present circumstances, which, of necessity, have greatly changed, 
our position, some such help as we have long hoped for and endeavoured to 
obtain may even yet be given. I now move the adoptioa of the report 
and accouuts, and the dividend therein set forth. 

Mr. HENRY HOLMES: I beg to second that, and I should like to say 
a few words to express my feeling as to the disaster to which the Chairman 
has so sympathetically referred. 1 am sure you will feel with us, on this 
side of the table, that a misfortune has overtaken us. It is not only the 
loas of our ship and the interruption of our cables, but we have to lament the 
great loss of life which we have sustained. I trust that the next time?we 
meet we shall have somethiog better to place before you than the melan- 
choly tale that we have to-day. 

A SHAREHOLDER: Is there much of our cable destroyed in conse- 
quence of this terrible disaster. 

Mr. BROWN: Four of our cables are interrupted, but we hope 
they are not destroyed. We are cut off from all stations south of 
St. Lucia by reason of the interruption to the four calles just mentioned, 
but the lines of cable south to Barbados, Grenada, Trinidad and Demerara 
are in perfect working order. During this interruption of communication, 
measages are sent by chartered schooners, and by steamships from the best 
available points, and there is only a short delay of from 24 to 48 hours. 

Mr. THORPE: We on this side of the table must associate ourselves 
thoroughly with the expressions of sympathy with the friends of our officers 
and men which have fallen from our Chairman and Mr. Holmes. I should 
like to carry that a little further. It is true we are a poor Company, but I 
thiok we can afford something to these widows and orphans who are left behind 
by men who have served us well. As a first preferenceshareholder, I should be 
willing that any money coming to me may be partially or entirely appro- 

iated for that object. I feel strongly that somethiog should be done. 

should like to ask whether the Board have received any private infor- 
mation as to the position of the islands of St. Lucia and Dominica. 

The CHAIRMAN: In the absence of any information as to volcanic 
disturbance in St. Lucia we presume that none has cecurred, but in one of 
the newspapers there is & statement that in Dominica a volcano is ateaming. 
I do not think it goes beyond that. 

A SHAREHOLDER: May I ask whether it will be necessary to 
encroach on the reserve funds in order to replace the broken cables, and 
whether the insurance money will be sufficient to provide another ship of 
the same class as the one we have lost ? 

Tbe CHAIRMAN : I am afraid that it is quite impossible for us at this 
stage to say anything that will be definite or useful as to the amount 
likely to be required for repairing the broken cables and for providing 
another ship. 

The resolution was then carried unanimously. | 

The retiring director, Mr. W. S. Andrews, and the auditors, Messrs. 
Deloitte, Dever, Griffiths and Co., were re-elected. 

Mr. BIRKS : We are met under the shadow of a great sorrow, and 
in the presence of & calamity which has at once become historical. I 
think this is a very fitting occasion for adopting a tone of congratu- 
lation with regard to the report and accounte. If it had not been for this 
terrible disaster our tone might very well have been of a congratulatory 
character. We have a rather better position disclosed to us on this 
occasion, and I think it is due to our Board, and to our servants in remote 
places, to tender to them our thanks for what they have done for us. We 
carry forward £4,000 odd, and I suggest that £2,000 of that be applied for 
the relief of the widows and families of our servants who have perished. 

Mr. CHURCH: I think the matter should be left entirely to the Board. 

Mr. THORPE: I will move, then, that the Board be authorised to 
expend such sums as they thiuk desirable for the relief of the widows and 
families of those of our men who have loat their lives. 

Mr. ARONSON : I will second tbat. 

Mr. THORPE: Have we lost апу of the staff at St. Vincent ? 

The CHAIRMAN : The staff at St. Vincent are all right, I am glad to say. 

The resolution was then carried unanimously. 

A hearty vote of thanks to the chairman and directors and a message of 
sympathy with Mr. Andrews in his illness were then unanimously approved, 
and the proceedings terminated. 


Western Telegraph Co. (Ltd.). 


The fifty-seventh ordinary general meeting was held on Wednesday, 
under the presidency of Sir J. WoLr& Barry, K. C. B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN: Ihave to explain my presence in the chair to-day 
as being due to the continued indisposition of our chairman, Mr. Andrews, 
but I am happy to say that the accounts of him are extremely 
encouraging, and that he hopes very soon to be among us again in 
his usual health and strength. I must apologise to the meeting for 
any shortcomings of my own in taking the chair at this meeting, and we 
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know, of course, that Mr. Andrewa, from his long connection with the 
Company, is much more posted up in its affairs than I am; but I shall do 
my best to answer any questions that may come from the shareholders. 
The report for the past half-year is not altogether so satisfactory as we 
could have wished, because you will see that the message receipts for the 
six months ended Dec. 51 last amounted to £209,000, as compared 
with £252,000 in the corresponding period of the previous year, show- 
ing а decrease of £43,900. I must, however, remind the meeting that 
Mr. Andrews stated last year that the receipts of the December half of 
1900 were the largest that the Company had ever secured, and 
were owing, to a large extent, to the interruptions and inefficient 
working of competing lines, and the consequent selection, in pre- 
ference, of our route by the mercantile public for their telegrams. 
The Company has also, in the period now under review, been working 
at & lower tariff than that in force in 1900; but the more important 
consideration affecting the business of our Company — and of all 
companies such as ours, whose existence depends upon the general 
business of the world—is the noticeable fact that general business in South 
America has been, and continues to b», on a very much smaller scale than 
it was in the corresponding period of the previous year. Brazilian exchange 
remained steady during the half-year, whereas in the six montbs to 
December, 1900, violent fluctuations occurred, which induced a con- 
siderable number of telegrams to be sent between the principal 
cities in Brazil, the fact being, as I say, that cable companies are 
mainly useful for conducting the commerce of the world. If the 
commerce of a country served by a telegraph cable is to some extent 
suffering from depression, we feel the depression in the same way 
that business generally feels it. We also feel the rise in the prosperity 
of a country in a corresponding way. The fact is, that our business rises 
and falls with the commercial business of the country. It is also right to 
say that, although we make a rather adverse comparison with the corre- 
sponding period of 1900, yet we make a satisfactory comparison with every 
December half-year excepting 1900. There is, therefore, nothing whatever 
to discourage the shareholders, I think, in the accounts now submitted. 
London expenditure, compared with that of the preceding half-year, 
shows a decrease of £1,470, principally due t» non-recurrent items 
which occurred in the June half-year. The expenditure at the 
stations was leas by £2,569, including a decrease of £1,740 in the 
maintenance of land lines, &c., £680 in repairs to buildings, and 
£565 in stationery and printing. The other accounts of the stations 
show various in-reases and decreases of smaller amounts, which 
need not be referred to. Under abstract C, this being the cost of repairs 
of cables and expenses of ships, there is an increase of £8,919. This 
is due to the fast that our repairing ship was in commission for 
the whole six months in the December half-year, as against four montha 
ia the June half-year. Chartered steamers for repairs cost us £2,613 
more, and more cable was used to the value of £35,511. The net 
result is ап increase in the working expenses of £2,101. It is 
right to remember that the original cable, laid alonz the coast of Brazil, 
has for the last year or two kept our cable ship so constantly engag:d in 
repairs that the Directora decided to renew, and in some parts to divert, 
the course of the cable at several positions where frequent interruptions 
occurred. The cost of the new cable required appears in the accounts 
now submitted. The operations have just been carried out by a char- 
tered cable steamer, the expense of which will be shown in the current 
half-year's accounts. The renewals have greatly improved the condition 
of these sections, and duplex working has been successfully applied to 
one of the cables, which before was impracticable. A large amount of 
the old cable has been recovered, and a considerable quantity is being 
brought home to be re-served and rendered serviceable for future use. 
The result of the ha'f-year's workiog is that the usual first and 
second interim dividends have been paid, £40,000 carried to the general 
reserve fund, £2,000 to the maintenance ship's reserve fund, and the 
balance of £5,531 carried forward. I do not think that that is alto- 
gether an unsatisfactory state of things, although I felt bound to deal 
with the question of the fall in the net amount of the revenue for the 
half-year. You will also remember that for the year 1901 7 per cent. was 
paid to the shareholders, being the same as has been paid for many yeara 
past, and we were able also to place £79,000 to reserves. Altogether, 
therefore, I think that the condition of the Western Telegraph Co. affords 
no reason for anxiety. In January last the Board created a further 
amount of £400,000 debenture stock, which ranks pari paesu with that 
already issued. Of this, £105,000 has been allotted at a small premium, 
and the balance will ba issued as required. Tae capital account is 
over-spent by £236,000, and this explains the fact of the reserve funds 
being under-invested. As the debenture capital is issued the money will 
be invested as before in the usual way. I do not know that it is 
necessary at this meeting to refer at all to the subje:t of wireless tele- 
graphy. I was addressing the shareholders of another company a very 
ehort time ago, and I also dealt with the subject at some considerable 
length last January, and the fact is, that really no new circumstances have 
arisen which it is at all necessary for us to consider. I have no reason what- 
ever to alter the opinion I have formed —and all that I have heard since 
corroborates the idea I then expressed—that, although wireless telegraphy 
may be а useful handmaid for cable companies, I do not look upon it at all 
as a seriouscompetitor. There is one other point of interest to telegraph 
companies for me to mention - the valuable report of the Inter-Departmental 
Committee on cable communications. That Committee was appointed by the 
Government to investigate the whole subject of cable communications, andit 
has issued a Blue Book which is extremely interesting, and will well repay 
reading by any shareholder who takes an interest in the subject. Broadly 
speaking, the result of this inquiry has been most abundantly to show the 
great public services rendered to ths British Empire by the cable com- 
panies, and it has also shown that their charges are not excessive. As 
a matter of fact, there is no suggestion of any required alteration at the 


hands of the Government, either as to their management or the rate? 
excepting in one very trifling matter on the West Coast of Africa, to which 
really, it is not necessary to allude, it being so trifling. I now move the 
adoption of the report and accounts. 

Mr. D. H. GOODSALL seconded the resolution, and 

The CHAIRMAN having replied to various questions, the resolution was 
carried unanimously. 

Major COTTON then proposed a hearty vote of thanks t» the Chairman, 
Directors and stiff, which was 1 by Mr. JOHN NEWTON and 
carried unanimously. 

The CHAIRMAN, in acknowledging the compliment on behalf of his 
colleagues, the staff, and himself, observed that there was nothing more 
encouraging than to have a vote of thanks accorded to them by the body 
of the shareholders. As regarded the staff, they were devoted to the 
interests of the Company, and he cordially endorsed the vote to them. 

The proceedings then terminated. 


Telegraph Manufacturing Co. (Ltd.). 


An extraordinary general meeting was held at Liverpool on Friday last. 

The CHAIRMAN (Mr. James Taylor) said this was the most important 
meeting that they had been called upon to attend їп connection with the 
company, because of the proposed amalgamation with the British Insulated 
Wire Co. (Ltd.) 

At this point the SOLICITOR (Mr. Gardner) read the draft agreement 
of amalgamation. 

The CHAIRMAN, proceeding, said the agreement did not state the 
advantages which, in the opinion of the directors, would accrue to the 
shareholders from the amalgamation. It had been evident for a consider- 
able time to them that competiti n had been increasing, and that if profits 
were to be maintained they must have an increased turnover, especially with 
the heavy cables used for town lighting, tractioa work and power. They 
would say from that, that if they entered into that manufacture there 
would be still be greiter competition than there had been, and pric’s 
were bound to be still more cut down, and, probably, the working expenses 
increased ; therefore, aftar a lot of consideration, they came to the con- 
clusion that it would be better t» entar into partnerahip with a firm doing 
that heavy class of work, rather than to enter into competition ; and he 
might state that it had stopped the firm in que-tion from going into com- 
petition in the goods they were working in. Especially had they that in 
view, because their bigge-t competitor, and also the biggest competitor 
of the Insulated Wire Company, in the south were joining hands also. 
By joining with the British Insulated Wire Co., instead of theic in- 
terests ia the future clashing, aud both laying out further capital 
in heavy plant and buildings, their interests became mutual. The 
British Insulated Company last year did not have as good a year as 
one could have wished ; but from the figures he had had given him, for the 


last four months, they were certainly doing a largely-increased trade, and, 


he believed, a profitable one. In addition to that, they had laid out a lot 
of capital in wire-rolling and wire-drawing plant, which was expensive. 
They were not only cable makers, but own one of these wire plants thèm- 
selves, ani that, he thought, had b:en only fairly got to work siace last 
Christmas. That put them in the very bottom price for copper, which, 
when a firm was using thousands of tons, placed them in a very favourable 
poeition. At Helsby, for the special cables they made, getting the copper 
wire they used that way would make a distinct increase in the Helsby 
profits. Another important thing was the saving which the combination 
ought to make in expense». Fer the future he could see very well that 
great advantage would accrue to both firins, and more espec'ally would that 
happen with regard to the foreign trade. There they were in South Africa, 
where trade was reviving, simply knocking at each other's heads, aud losing 
profits, whereas had they been one they should have benefited consider- 
ably. The same thing applied in Australia and some foreign countries. 
Assuming the joint profits only allowed, as they did at present, of 
10 per cent. on ordinary shares, the ordinary shareholders of ths 
Telegraph Mfg. Co. would stand in as good a position аз they did 
before, because 10 per cent. on six shares was equal to 12 per cent. on five, 
and preference shares received 1 per cent. better, and that amalgamation 
would prevent the severe competition which would undoubt:dly have had 
to come on in the immediats future. From that point of vie , he put it 
as a clear joint gain. He and his brother were a long way the largest 
shareholders in the company, and if they had not thought that that was to 
the benefit, not of themselves only, but their other shareholders alao, he 
did not think they would have entertained it for one moment. In the 
past they had given the whole of their time to the company, and they had 
no intention of deserting the ship; but they intended giving the whole of 
their time still to their (the shareholders) interests and to it. He was 
reminded of one point in regard to their manufacturing, which he omitted 
to mention, and thst was the telephone industry. Last year he told 
them they were putting np another new fa:tory for the making of 
switchboards and instrument work. That factory, in Edge-lane, Liver- 
pool, was half-way up. There had been some delay in acquiring the land. 
Towns in Great Britain were going in more and more for that work— 
Glasgow, Tunbridge Wells, and Portsmouth they had secured, and the 
British Insulated Wire Co. secured the cable work, which was a very heavy 
item. Brighton had also gone in for a municipal telephone system, and 
they had both quoted, but had not yet heard the result. The amalgama- 
tion enabled them to take that telephone work throughout, and, if neces- 
sary, to run the exchanges for the town councils for a time. He then 
moved that the provisional agreement, dat ad April 28, 1902, for the sale 
of the undertaking of that company to the British Insulated Wire Co. 
(Ltd.) be ratified and confirmed, and that the directora be authorised to 
affix the company’s seal thereto, and to carry the same into effect, with 
such modifications in the details thereof as they might think fit to assent to. 

Mr. J. SS HARMOOD BANNER seconded the resolution, and said that 
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they had to consider how best to meet the threatened competition from 
the amalgamation of their two routhern competitors. To do so alone they 
would bave to largely extend their works. Then they had the oppor- 
tunity of amalgamating with the British Insulated Wire Co. offered to 
them, which they bad considered very carefully. It became perfectly plain 
that they would either have to spend a large amount of capital, and then 
they would be competing with the British Insulated Wire Co., and they 
also would have to expend a much larger capital to compete with them 
(the Telegraph Mfg. Co.) or else they would bave to go together. 
Mr. Taylor satisfied himself as to the condition of the British Insulated 
Wire Co.’s works, and their manufacturing poesibilities, and they sat'afied 
themselves, subject to conditions (which had been complied with) as regards 
the financial position of that company. The first terms were not as good 
as they had now to submit. Of course, the first thing they desired to do 
was to give an equal income, and, after negotiation, they got that by the 
addition of that one share, giving them aix sbares for five, which 
insured them—provided the amalgamated company keep up their 
dividends, which there was every probability of their doing—of 
a continuance of the 12 per cent. on their sbares—a very good 
return for the original shareholders, at any rate, and a very 
good return at present prices to any shareholders who bold sbares in the 
company. He might вау they were rather ditappointed in the declining 
value of the British Insulated Wire Co,'s ebares; but still, notwithstanding 
tbat, tbey were convinced tbat they sbould be doing tbe wisest thing in 
amalgamating, because it ensured their income and got rid of competition, 
and becauee he could not but think tbat, in view of the satisfactory position 
the British Insulated Wire Co. now occupied, and the addition to their 
facilities, their shares were at present below value, and ought to improve. 

The CHAIRMAN invited questions and discussion, and there being no 
response, put. the resolution, and it was carried vnsnimously. Continuing, 
be eaid that it had been arranged that as soon as the new shares were 
issued by the British Insulated Wire Co. to the liquidator of their com- 
pany they could be almost immediately exchanged. It had also been 
arranged that fractions of shares should be sold by the Jiquidator when he 
received them, and the proceeds divided among the people entitled. That 
would do away with the bugbear of fractional shares. They would be 
rold free of charge. Не would also remind them that their cables were 
Кпоп as the “Helsby” cables mere than as the Trlegraph Mfg. 
Co.'s cables, and that name was to he embodied for the future with that 
of the British Ineulated Wire Co. They would decide that name as soon 
as possible and advise. That was the whole of the busines». 

Capt. ROBERTSON had great pleasure in proposing a vote of thanks 
to the chairman and directors. The statements presented to the meeting 
were, їп his opinion, most satisfactory. 

Mr. J. SMETHURST seconded, and said the shareholders of the Helsby 
Company would be highly satisfied with the statement laid before them. 
He hoped the company they were going into might prove as prospe ous as 
their late company had been. 

The motion was carried unanimously. 

The CHAIRMAN, in returning thanks, said there was a lot of hard 
work before them, but he had no doubt they would become one of the 
strongest cable making and laying firms in the country. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—The 
Chairman (Mr. H. R. Beeton) at the meeting, last weck, said the accounts 
for the period from the formation of the Company (Nov. 20, 1900) to 
Dec. 51 showed a net available balance of £42,815. 5s. 4d., out of which they 
had paid debenture interest and an interim preference dividend, and now 
proposed the payment of a balance preference dividend of 2s. 6d., making the 
full 5 per cent., leaving £7,523. 15e. 3d. to credit of next account. The 
company was formed to acquire the shares of the Brisbane Tramways Co. 
(Ltd.). The record of the Brisbane Tramways Co. has been one of con- 
tinuous progress since 1896, when the tramway system was first taken 
over for conversion to electric traction. In 1896 the gross receipts were 
£26,600, in 1901 £111,105, an increase of £84,505. They had the first 
electric tramway installation in Australia, and their manager reported that 
the omnibus proprietors were contemplating the disposal of their business, 
The company had undertaken to construct additional lines, to extend the 
equipment of their power station, and to carry out other works for {Бе 
development of the property. At the time the company took over the 
tramways they nad about 20 miles of street and about 55 miles of single 
line. Since that time they had opened about 5 additional miles of street 
and 9 miles of single lines, and there remained to be opened, so far as 
they could estimate, a further 7 miles of street and another 8 miles or 
more of single line. Their manager (Mr. Badger) and their colonial 
director (Sir M. McEacbarn) estimated that when all the extensions were 
open for traffic the total should amount to about £160,000. The receipts 
for the first four months of the present year amounted to about £40,143, 
against £35,547 for the corresponding period of last year. During the 
past year they had worked tbe lines at a percentage of 58 per cent., and 
they had reason to anticipate that an even more satisfactory result would 
be reached in the future. 


DEUTSCHE SEE-TBLEGRAPHEN.GESELLSCHAFT.—The anoual meeting 
of this company was recently held at Cologne, under the presidency of the 
Marquis of Tweeddale. The directors’ report for 1901 states that in con- 
sequence of the prolonged interruptions to the Emden-Vigo cable, the 
result of the year’s working has not been so satisfactory. The first inter- 
ruption lasted from Jan. 28 to March 13, and the second from Nov. 1 to 9. 
Considerable expense was incurred in making the repairs, owing to 
unfavourable weather, and the traffic was also advereely affected, com- 
pared with 1900. After transferring £4,200, 6s. 2d. to renewal fund, and 
deducting the usual amount for depreciation, the net profit for 1901 was 
£6,085. 13е. 11d., plus £1,305, 4e. 3d. brought forward, making a total of 


£7,390. 18s. 2d. £304. 5e. 8d. is put to general reserve, a dividend of 3 per 
cent. absorbs £5,250. 14s. 10d., leaving a balance forward of £700. 9s. 2d. 


ENGLISH ELECTRO-METALLURGICAL CO. (LTD).—At the meeting on 
Friday, the cbairman (the Marquis d'Hautpoul) referred to the complica- 
tions which had arisen in the execution of the purchase contract by 
differing interpretations put upon it by tbe Elmore Trust and themselves. 
The matters in issue involved more than £12,000 of claims by the vendors, 
which the directors repudiated. The company had been upon a commer- 
cial basis eince January, gradually increasing their output and extending 
their connections. The manufacture proceeded witbout the smallest hitcb, 
and for that they owed acknowledgments to their colleagues, who had 
brought to Leeds the best of their experience at Dives, and had produced 
works which already demonstrated clearly considerable advantages over 
tho original from which they bad been copied. At present their output 
was on the basis of 25 tons grors per week, but they were really installed 
for 60 tons. Mr Elliott's appointment bad been moet fortunate, and as 
works manager Mr. Parkes had previously bad intimate charge of electro- 
lytic work. Meesrs. Demmler and Bethmont, who had also joined the 
staff, had had great experience of the Elmore-Secretan processes in the 
French works. Under the advice of their managera they had decided to 
add a small plant for making brass tubes. The plant would be capable 
of turning out about 80 tons a month, and would greatly facilitate them 
in taking orders from firms who required supplies both of copper and brass 
goods. 


NEW GENERAL TRACTION CO. (LTD.)—At the meeting on Monday the 
chairman (Baron E. B. D'Erlanger) eaid that the accounts presented showed 
tome noteworthy changes. The share capital remained unaltered at 
£370,000, but there appeared £181,300 debentures for the first time. The 
balance of profit for the year ended March 31 was 240,000, making, with 
the unappropriated balance, £81,000. The £561,798 in securities in different 
companies compared with £482,073 in the last balance-sheet. The item of 
Parliamentary deposits stood at under £3,000, against £20,367 at March 31, 
1901, which implied that a great deal of the work under construction bad 
been completed. The goodwill at cost (£120,000) had been wiped out by 
the transfer of £70,000 from the available balance and the appropriation 
of the two reserve funds. He thought the policy of passing the dividend 
was in the interests of the shareholders. The auditors and the directors 
bad valued the shares held in subsidiary companies at par, and they could 
not value them at avy other figure. After giving particulars of the tram- 
ways in Douglas, Coventry, Norwich and Philadelphia, he said that, allowing 
for the cumpletion of certain work, tbe company's securities in those under- 
takings aggregated £620,000, and they had other assets worth about £10,000, 
while the total capital expenditure was £606,000. In five years they had 
0 that large amount of securities, and had paid about £70,000 
in dividen 


» 


NEW COMPANIES, STATUTORY RETURNS, &c. 
—— : 


ELECTRIC GARAGE AND STORAGE CO. (LTD.) — Reg. April 18, capital 
£100 in £1 thares, to carry on the business of an electric carriage aud 
storage company, to construct and deal in carriages, motor vehicles, elec. 
trical appliancee, &c., and to produce and supply electricity. Reg. office, 
65, New Broad-street, London, E.C. 


NEW BRITISH ARC LAMP CO. (LTD.)—Reg. May 5, capital £10,000 in 
£1 shares, to adopt an agreement with the Davy Electrical Construction 
Co. (Ltd.), to carry on the business of electricians, electrical and mechanical 
engineers, producera and suppliers of electricity, manufacturers of and 
dealers in plant, apparatus, lamps, cables, wires, accumulators, &c. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—In the 
return to April 7 the capital is given as £50,000 in 10,000 shares of £5 
each, 5,561 of which have been taken up, and £5 per share has been called 
and paid up. Mortgages and charges, £20,000. 

CHARING CROS8 AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.) —In the return to March 12 the capital is £1,400,000 in 80,000 ordi- 
nary, 80,000 preference, 80,000 City ordinary and 40,000 City preference 
sbares of £5 each, of which 70,000 preference, 70,000 ordinary and 40,000 
City ordinary bave been taken up. £5 per share has been called up on 
70,000 preference and 70,000 ordinary shares, and £700,000 bas been 
received. £200,000 is considered as paid on 40,000 City ordinary shares. 
Mortgages and charges, £450,000. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The return to March 19 
gives the capital as £400,500 in 74,000 ordinary shares of £5 each, 6,000 
preference shares of £5 each, and 500 founders’ shares of £1 each, of which 
44,436 ordinary, 6,000 preference and 500 founders’ bave been taken 
up. £5 per share bas been called up and paid on 57,770 ordinary and 6,000 
preference shares. £33,830 is considered as paid on 6,666 ordinary and 
500 founders’ shares. Mortgages and charges, £150,000 debenture stock 
and £8,800 buildings. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The return to 
March 26 gives the capital as £1,200,000 in 40,000 preference and 80,000 
ordinary shares of £10 each, of which 40,000 preference and 70,595 ordi- 
nary sbares have been taken up. £10 per share has been called up, and 
£1,105,950 has been received. Mortgages and charges, £700,000. 

DIRECT SPANISH TELEGRAPH СО. (LTD.) The return to March 24 
atates that the capital is £95,000 in 13,000 ordinary and 6,000 preference 
shares of £5 each, of which 12,951 ordinary and 6,000 preference have been 
taken up. £5 per share has been called up and paid. No mortgages or charges. 
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FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The return to April 9 
gives the capital as £50,000 in 10,000 shares of £5 each, all of which have 
been taken up and paid for in full. Mortgages and charges, £50,000. 

FRANK SUTER & CO. (LTD.)—In the return to April 9 the capital is 
£20,000 in 6,500 preference and 13,500 ordinary shares of £1 each, of which 
2,050 preference and 13,404 ordinary have been taken up. £1 per share 
has been called up on 2,050 preference and 5,404 ordinary sbares, and 
£5,454 has been received ; 10,000 ordinary shares are considered as fully 
paid. Mortgages and charges, £7,000. 

WARRINGTON AND DISTRICT ELECTRIC LIGHT AND POWER CO. (LTD.) 
The return to March 26 gives the capital as £2,000 in £1 shares, 1,919 
of which have been taken up. £1 per share has been called ир on 1,869 
shares, and £1,818 has been received ; 50 shares considered as fully paid. 
No mortgages or charges. Capital increased to £5,000 April 26, 1902. 


EESE . LE RD 


CITY NOTES. 


— уи 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 238d. per oz. (May 15). Consols (23 рег cent.) £5—954 for 
money, 954—954 for account; 24 per cent. 951—952 (May 15). Consols 
Pay Day June 2; Stocks and Shares Continuation Days, May 27 and 
June 10; Ticket Days, May 28 and June 11; Pay Days, May 29 and 
June 12 ; Mining Share Carry-over Days, May 23 and June 9. 


BROWETT, LINDLEY & CO. (LTD.)—This company has made an issue of 
£30,000 5 per cent. debentures. 


COMPAGNIE FRANCAISE DES TRAMWAYS ELECTRIQUES ET OMNIBUS 
DE BORDEAUX.—A dividend of Sfr. for the year to Dec. 51 bas been 
declared, Ninety-tbree sbares have been drawn for redemption, а list of 
which can be seen at the Comptoir National d'Escompte de Paris, 
52, Threadneedle-street, London, E.C. 


DUNDERLAND IRON ORE CO. (LTD.) — Some particulara have been 
published relating to the formation of the above company, whose object 
is to employ on & large scale Mr. T. A. Edison's recently perfected 
process of treating low-grade ores electrolytically. The company will own 
an exclusive licence for the uee of a process which is regarded as of the 
very highest value in connection with the treatment of the immense iron 
ore deposits in Norway and Sweden, which have not hitherto been of value 
commercially. The company starts under the most favourable conditions 
as to the directorate, the membera of the board being gentlemen of the 
highest position in the metal and engineering industries. "The capital of 
the new company is to be £2,000,000, in equal moieties of £5 ordinary and 
cumulative 6 per cent. preference shares. Of these the public have been 
this week invited to subscribe for 200,000 preference at par. Water power 
to the extent of 40,000 н.г. is said to be available close to the mines, and 
land sufficient to provide for the construction of the necessary railways, 
tramway», wharves, buildings, &c. Labour in quantity is cheap, aff the 
climatic conditions will enable operations to be conducted all the year round. 
The enterprise will be the most extensive of its kind ever established. 
From reports in the daily press it would appear that the subscription 
for capital recently invited bas proved successful. 


GENERAL ELECTRIC CO. (U.8.A.)—The proposal to increase the capital 
stock from 25,000,000 to $45,000,000 has been approved. In the report 
of the directors the following remarks are made :— ` 

We have so perfected the methods of collecting current, controlling 
motors.and transmitting electric current that we see no strious engineer- 
ing obstacle to the displacement of steam locomotives on many existing 
steam railroads where the conditions of traffic show the electric system to 
be economical. That electricity is thoroughly reliable and entirely able 
to handle heavy passenger traffic with succees has been amply demon- 
strated by many installations in regular operation for several years. Steam 
railroad managers are showing more interest in electric traction, and the 
company’s engineers have carefully studied the problems presented by large 
terminals and heavy traffic conditions. There has been a notable increase in 
the mileage and importance of electric railwayr, due to the consolidation 
of aljoining systems and the development of high-speed inter-urban lines. 
The successful operation during the year of transformers at 80,000 volts 
renders practicable the use of hitherto unavailable water powers and the 
transmission of power therefrom over distances of 200 miles or more, in 
competition with coal. This is the highest pres-ure for which trans- 
formers have been commercially built. The highest was previously 60,030 
volts. Electrical energy is now commonly transmitted over distances 
from 50 to 100 miles with commercial economy. The company haa 
re:ently closed an order for several electric generators, each of a capacity 
of 10,000 R. Pp., for a new power-house at Niagara Falls, which are 50 per 
cent. larger than any machines heretofore built. Another order of five 
5,000 n.r. generators for Niagara Falls has been received, making a total of 
11 machines of this size ordered for that plant. The order for the elec. 
trical equipment of trains for the Manhattan Elevated Railway calls for 
the construction of 1,800 125 H.P. motors. 

ISLE OF MAN TRAMWAYS.—Mr. E. Shenck, who purchased the under- 
taking of the Isle of Man Tramways and Electric Power Co. (with the 
exception of the Douglas section) for £252,000, has been granted an exten- 
sion of time to May 31 for the completion of the purchase. 

MUNICIPAL ISSUE.— Cardiff Corporation this week made an issue of 
£742,000 5 per cent. redeemable stock, at £96, for the purchase of tram- 
ways, the construction and equipment of electric tramways, electric 
lighting, &c. 

V PACIFIC COMMERCIAL CABLE CO.—This company has increased its 
capital from $5,000,000 to $12,000,000 to provide for the completion of 
the proposed San F'rancisco- Manila cable. 


PARIS METROPOLITAN RAILWAY CO.—For the past year the total 
receipts were £342,002, and working expenditure was £161,263, The gross 
profits amounted to £180,735, out of which £111,125 was paid to the 
Municipal Council, leaving a net profit of £69,510. A dividend of 15f. per 
share has been declared. 

PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BEUNOS AYRES 
(LTD.).—At the meeting, on Tuesday, the chairman (Mr. Н. E. Jones) said 
that £300,000 of their capital was represented by a very efficient and 
profitable electric light undertaking. The earnings of this electric 
light undertaking, te[arately, would justify a larger dividend than 
they had declared upon the whole undertaking, but it was all new plant. 
It had been largely constructed within the last two years. The sale of gas 
did not show any increase, but electricity showed an increase of 8 per cent. 
Mr. Joseph Kincaid (Messrs. Kincaid, Waller and Manville) has joined the 
Board. 


SNOWDON MOUNTAIN RAILROAD.— At the meeting last week the chair- 
man stated that the line was in an efficient condition and that the traffic 
during the past season had been dealt with in a satisfactory manner. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—Letters of 
allotment for the recent issue of 45,000 shares bave been posted. 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee has 
appointed May 22 а special settling-day in 30,000 £5 fully-paid 5 per cent. 
cumulative preference shares of the /зѓе of Thanet Electric Tramways and 
Lighting Co. (Ltd.) and May 27 a special settling-day in the further issue 
of 40,000 £1 fully-paid shares of the Cape Electric Tramways (Lid.), and 
has also ordered the securities to be quoted. The committee has also 
been asked to allow $397,000 additional 30-year consolidated mortgage 
5 per cent. gold coupon bonds, 1926, of the Milwaukee Electric Railway and 
Light Со. to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 43 | 


AGGREGATE. 
Line. Week 3 Inc. 
ended or Dec. 
_4 "@ TTE 
£ £ £ £ 
Aberdeen Corporation. .] May 3 683 + 50| 48 | 33,977 |+ 2,156 
Ayr Corporation.. . , 10 185 35 4, 676 dine 
Birmingham Tramways.) „ 10 4,723 + 321 18 85,258 |+ 28,217 
*Blackburn Corporation.. , 9 705 T 4| 19 12076 |+ 1,415 
Blackpool Corporation. „ 8 493/+ 136 6 2.655 48 
Blackpool and Fleet wood „„ 10 332 — 3 19 | 4,578 + 295 
Bolton Corporation ...... „ 11 1511+ 86 6 8.772 — 162 
Bradford Corporation ... - L wee Uh Axe T as ve 
Brighton Corporation. , 11 689 24 | 13,832 — 
Brisbane Tramways Mar. 26 2,318 + 344 13 50,115 |+ 5,163 
Bristol Trams & Carriage] May 9 4,105 — 202 18 | 73,939 |+ 4, 181 
Burnley Corporation ...|| „ 10 667 ＋ 212 16 3,933 |+ 1,181 
Buenos Ayres & Belgrano} Apl. 15 2,790 – 179) 15 40.550 - 1,130 
Calcutta Tramways Co..| May 10 B22,806 +Е3,213 19 R421, 27 . E38. 760 
Carlisle Tramways Co... „ 10 149 — 10119 8511 |+ 34 
Central London Railway „ 10 7,088 + 574| 19 126,884 + 9,546 
City & South London Ry.| „ 11 3,050 1 1, 028 19 | 56,507 7 18,649 
Cork Elec. Tramways Co.) „ 8 615 ＋ 101,818 | 7,328 |+ 295 
Devonport & Dist. Trams „ 2, 383| .. 174, 6, 720 > 
Dover Corporation ...... „ 10| 182|- 15 6 1,106 — 163 
Dublin & Lucan Railway| „ 11 104/+ 6| 19 1,752 + 145 
Dublin Southern Dist...| „ 9 808|+ 28/718 | 8550 + 3,636 
Dublin United ............ „ 9 | 5669|+ 146/118 | 63,256 f | : 
Dudley—Steurbridge ..| „ 2 681/+  65| 174| 11,417 M 2,068 
*Dundee Corporation. „ 7 6085|- 18|... „ 
East Ham Council „ 10 401192 46 | 16,607 - 
Gateshead & Dist. Trams| „ 2 682 173 11,161 eee 
Glasgow Corporation ...| „ 10 [11,712|+ 721) ... e? T 
Greenock & Port Glasgow] ,, 517 7 507 Hi 7,085 |+ 5,951 
Hartlepool Tramways..| , 2 233/+ 33] 174 3,431 |+ 270 
Hull Corporation ......... „ 10|1608|+ 11) 69,814 T 72 
Isle of Thanet Co.. „ 5 409;+ 85)... i - 
Kidderminster & Dist...| „ 2 106/+ 9 174 1,726 |t 150 
Liverpool Corporation... „ 5 | 9,521/+ 557 18 [161,025 | 14,781 
Liverpool Overhead Rly.| „ 11 | 1,419|- 197 {19 | 26,657 |— 2,510 
Manchester Corporation „ 10 | 2,588 . |848 | 99,501 et 
Merthyr...... n semen: „ 2 201|- 57 174 3,332 — 425 
Middleton seare. 000. , 2| 981 БУ 1587] ... 
Newcastle-on-Tyne Corp, „ 10 2,558 ies a — 
Oldham, Ashton & Hyde. , 2 514/+ 53| 174| 8,229 |+ 53 
Perth (W. A.) Elec. Trams „„ 9 1,057 . 252]: 45 | 44,009 |+ 14,532 
Poole & Dis. „ 2 245 — 1 174 3,619 |+ 37 
Portsmouth Corporation „ 10 1,281 T 75808 гез — 
Pot teries . . „ 2 1, 476 ＋ 110| 174| 24,066 |+ 1,005 
Salford Corporation ... , 12 2,5555 6 | 13,408 m 
Sheffield Corporation. „ 11 | 5,754|+ 251 19 | 70,061 |4-15,045 
Southampton Corporat'b „ 8 837/+ 114) 18 | 14,569 |+ 2,835 
Southport Tramways... „ 2 228 ＋ 101 174| 2,860 |+ 805 
*S. Staffordshire Trams... „ 2 769/+ 41 174 12,753 |+ 656 
Swansea Traras . p 2| 424/+ 23] 174 7,918 |+ 672 
Taunton Trams . „ 2 56] — 17 961 се 
Tynemouth & Dist. ..... „ 2 | 218/+ 59| 174] 5,480 |+ 205 
Wigan Corporation „ 9| 184|4 104 6 991 |+ 537 
Wolverhampton District „ 2 | 159|+ 109 173] 2,542 |+ 1,510 


тш comparisons are with the corresponding period last year. 
artly electrical. t Minus 3 days. | Minus 2 days. §Plus2days. {Plus 8 days. 
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Prasewr | AMOUNT | LAST PREVIOUS Price RATR BUSINESS DONE 
AMOUET. or Divi- NAME, WEEK'S Рись Wednesday, Скит. DIVIDEND DUE. DURING WEEK 
SHARE. | DEND. MAY May 14. YIELDED. ENDING MAY 11. 
100,000 i = i D ae А i i : £ s. d. Highest | Lowest 
ee & woh ot eo se eee 
£100,000 Stock 44% Do. 4} 1st Deb. Stock Prv. Certs, (red. & УРЫ 100 104 100 10: 469 ne SE m 
7,500 10 14/0 | Bournemouth and Poole Hlec. Supp! ТЕ i 12 ц 12 516 8 н -— we 
7,500 10 4/6 ро. per Oent. Oumulstive Pret. эзне» 008 103 9) 103 45 9 - I oas 
— — 18 $ Eme Oent. Debenture Stock (red.) EC юв 103 100, л $ : — e e 
30,000 5 5 9 9 9 91 813 8 | March and September . et 
ТҮ? - 0 ode кеч " Bappi Ordinary ( (Noa, 1-20,000) xd 85 2i в 9 8 6 8 М 82 td 
10 ” eoe TI] ees 
£250,000 | Stock oe catal Ec: Supply Con 275 Guar, Deb. Stock. „| 108 108 106 1408 814 9 ae - - 
50.000 b 60 | Charing Cross & Strand Elec, Sap. ( to 50,000) .. 9 10 9 10 5 0 0 | February and August ө e 
18999 : 2/3 n (50, о ‚000) O00 09099000 00:00000:9000090209«09090 Б} " НА bi 3 18 3 ee fa и 
* е Preference . 000000000 100 600,0: 20- 16 
1000 | Stock | 4/0 Do. A8 Deb, te Stock Red... 105 107 105 107 815 6 a т К i 
44,436 6 1/6 | Chelsea Elec.Supply Ord. (Nos. 14 „000 & 20,501.60, 936) 5} 51 6 63 3 12 Э [March 7: es 
£16u,000 | Steck 4x | Do. per Cent. Debenture Stock (red.) ...... 110 1:3 110 118 4 0 2 | June and December...) 1 13 
70,570 10 10/0 | Обу of n Eleotrio Lighting Ord. ........« s: sea. 8 y 9 5 6 7 | February and August еф 8i 
19,000 10 6/0 6 per Cent. Cumulative Pref, . . . 12 18 19 18 412 4 | January and July ...... 12j ee 
£400,000 | Stock 5% |е Do. 8 per Oent. Debenture Stock — 2123 198 121 123 $18 1) June and December ... woe 
4300,000 | Btock 43% Do, 439 3nd Deb. Stock Certs. (all pd.) ..... . 108 106 из 16 4 6 0 a 105$ n 
$0,000 10 * N of London and Brush Prov. Ordinary... 8 9 8 9 4 811 die ees - 
30,000 10 6/0 6 per Cent. Cumulative Proferenct..... 12 138 12 18 412 4 March and Beptembe r — 
400,000 | Stock 43% De. Deb. Stock (all pd.) (red.) .........„.| 107 110 107 10 1 8 0 ae 108] КИ 
10.000 5 46 | Folkestone city Supply Co. Sv| t$ i 11 6 812 0 - — - 
£50,000| Stock is Do, 43 1st Debenture Stock (red.). . 102 105 103 105 ae E si a 
11,000 b 4/6 Hove Electric hting 000»00008000000*09 % 7 8 7 8 5 0 0 ese we ee 
31,000 б 5/0 Kensington end Kn htabri 260110 11 10 11 4 10 11 жа нЕ n 
19,000 6 6% Ge let ITI 63 63 6 ei 4 8 11 January and July eco ses om 
£90,000 | Stock ex zu. NS Stock (red.). . f Bob. Stk. (red.) 101 104 101 104 8 16 11 me а one 
4115,00 Btook ex — & Notting Hill Co. (I t. St n.) 43] 104 17 04 17 8 14 11 s ove - 
£111, C0 8 = apply Ordinary S 1} 1 1$ 11 d KM T ТА 
8 3/0 Do 920909500009*00004000 Se see 4 4 4 4i 6 13 4 eco eee eee 
£350,000 | Stock 4% 4 Dee ent lst M tore... 95 100 95 100 4 0 4 |Mar,JuneSept,Deo|  .- .- 
100,000 10 7/0 моца? Elec. Supply Ord. (1 to 85,000) . . 164 lez 16 17 3 16 6 | April and October. 17 16 
Stocks p Do. per Cent.Deb.Stock First Mortgage... 111 116 111 116 318 2 June and December ..|  .- s.. 
Book lis Oent. Mort. Deb. Stock ( T 97 160 $7 10) 810 8 ae 034 d 
10, 852 10 6/0 ношпа Hilf ed Ordinary —— TOO , 14 15 14 15 4 0 0 March 000 000 000 200 200 909 оз, 14 i ээ 
12,194 8 5/0 ошо Бос! 5 000000000000000000000666- 000 0t. 06 6 6 6 6 4 8 4 IL ooo ее 
000 Stock 496 496 5 Stock COO ооо 006000 COC ee eee 93 101 98 101 8 19 8 eee eee ese 
1 eee nr Electric .. 0000600: 095009» 00«450* 1a i M eee ө 
Steck .. | BiverPlate Elect. IA. & Traction 5% lat Mor. Bb. .,“ 65 70 66 2 sn January and July 70 0 
£100,100 100 Royal Electric Оо. of Montreal 447 1st Mrt. Dbs.. | 12 104 103 145 4 6 9 | April and October...... s ve 
— 96 | 8. 3 Pall Pall Mall Wleotrio Ordinary ...... E 154 1 5 - 18 7 | February and August aot z 
3/6 00000000000: 00060. « 09000410099 ё á 8 
450,000 Stock | зі» EU Cen Debenturs rde (rei) . әв зон 93 101 896 "s ат i — 
13,000 5 - kets Electric Supply om) б 1$ s} u 2} ic er — 
250,000 | Stock ex Do. 4% Debentures .................. ‚| 80 00 80 90 1 811 Bh — - 
65,000 E South London Electric Supply 2.—.——. - 2} з} 23 3} s З - 
110,000 Е 66 | Weatminater Rlactric finnniw Medina wf 1 18 1 12 4 7 6 | Marchand Septembe: l4 — 
28,141 5 e Do. 5 per Cent. Cumulative Preference PS 3) 4 83 4 5 Vis ie "m 
GLECTRIG RAILWAYS, TRAMWAYS, an 
160,007 b 2/0 o-Argentine Shares (1 to 260,007) ) M 43 4 1} $11 2 | Aprfl and October... 1% 4 
Stock 6% Permanent 6% Deb. Stock . 185 13) 125 23) 418 9 - — — 
30,000 10 eee исо Ey Ordinary —Ó аб ә РЫ 75 8 i$ 83 coe — е ec 
10,000 10 5/0 Cumulative Preference о 996900 000 060 8 9 8 9 6 11 1 ess E see 
£148,100| Stock | ay i% Debenture Stock (red.) . . 95 10) 05 160 410 4 кк 954 96 
15,000 10 9/0 Blackpocl an Fleetwood Tramways........ 13 4 184 143 49 8 — ©, — 
ge $ — Brisbane Electric Trams. Investment Ord, ......... 3 13 3 34 — om 43 vee 
75,000 Б 2/6 Do. 55 Cum. Pref. . . . . meseros X 4 6 à 5. [ 500 > 4 ait 
000 44 Do. 44% Deb, Prov. Certs. , 9909090090000 0090 06 104 107 1С4 107 4 4 1 4 i 0 
10 8 Bristol Tramways and Carriage КОККЕ | AL 22 21 29 818 4 | February and August — — 
10 4 Do. Oum tivePreference(fully гагы 0 10 10 10} 315 0 — — one 
£100,000 | Steck 4% | Do. 4 per Cent. Debentures . . 09, 111 107 110 832 9 | February and August — 
10 4/0 | British Columbia Electric Railway Ordinary. . (4 1 чоң 215 2 se. 7 vee 
20,000 10 5/0 го 57 Preference . 996900099500 000 000 000000808 900006 000 - 9, 91 Ue ] 6 9 0 May and November dai 91 е 
40 a 49% Ist Mort. Debg.... ..... ese · 0 see sees u 2% 104; 02% 104% 469 ove ore ooo 
100,000 10 /0 British Electric Traction Ordinary. emn vnd seu]: 208 - 198 12 144 6 4 2 — 14 184 
100,000 10 6/6 Do. 6% Cum. Pref. . . . . . . .. .es 0 oso. 121 122 12 13] $14 ! | February and August 121 bi 
000 | Steck 5% Do. 5 per Gant. Perpetual Debentares .. 12) 127 121 127 8 18 9 "e 126 12: t 
100,000 8 eos Buenos & Belgrano as A. % 000006000 000006 - 1 E: 1 13 ее өөө ы 20s 
40,000 b 8/0 Do, “A” Oum. Pref. 60000961290990000090006900 090 е 4 ił 4} 6 5 14 8 200 Уай ase 
27,500 $ 10/0 Do. +) 26%. 000 999000 905008020096 00 - ос 006 соь 04:06 4} bt 41 b b li 3 esoe eee 
£820,000 | Steck b Do. брег Cent. Debentures ........................| 105 146 10$ 108 414 4 p ; an 
£120,000 | Stock $ Do. 59 2nd Deb. St x Prov. Carta (allpi). | 97 100 97 100 5 0 0 RR is 
84,440 10 Calcutta Tramways (Nos. 1 to 34,440) ............... li 15 18% 4) 2 1 5 us 141 13] 
£360,000 100 4196 Do. Ist Deb, Stock (Red) . ses. ононе 107 109 107 109 458 7 ue 108, 103 
440, 1 1/2 Cape Electric Tramways Shares . .. . . . . e 2 22 71 2 3.6 2 she 2; > 
£1,810,014 | Stock 4%, | Central London O Stock e . e | 103 100 K3 16 3 15 11 | June and December. 105 1 4} 
£494, Stock 4 Do. 4% Preferred te ck 06. 000 000 006 0060000000005 Cees 103 106 108 16 8 15 11 06 1.58 0 
£194,993 Stock 4% р erred Stock ees soo %%, e FORSCH 0: ә 100 103 100 Lt 8 8 17 li эзе ace 596 
£686,301 100 4% Do. % Deb. ........ eee e, seose s. | 116 118 116 118 8 8 0 ө ^ "m 
40,000 5 9,6 City ot Birmingham Trams, Co. 50% Cum. Pret. ... b 51 5 53 4 10 11 RE e i 
100 4 496 1st Mort. Debs. T Oon Qi 19900000000 Quy 20: 101 104 10{ 104 8 16 1t coe куе = 
£! 830,000 24 Oig aad Borin La South London Railwa; way Ооп 70 72 72 74 214 1 , February and August 73} Г) 
87 10 10 (Nos. 32,50 to бб) 900004000 eee eee eos [7] $9 see 900 
а150:000 | Sen | De (6.00 Sr Gent. Perpetual Preference (1 1811 ив ив | м8" 183 | 835 5 e à 
t erence 7 Pis 
4300,000 Stoob k Do. (1896) Soda 5095000900*0909092000094*000099900 2 124 127 121 727 8 18 10 Е ese E 126) 1261 
£150, Stock 2 po (өй), РИХИ И wena ue 120 124 12) 121 М ii sas oe 
£446,163 6% per Oent. Perpetual Debenture...... xd| 113 117 п. 16 8 2 7 | May and November 115 ied 
60,000 10 6/0 Dublin United Tramways (1896) Ltd., Ordinary..... 111 12 11) 12 4 0 0 сав - сөө 
59,981 10 6/0 Do. 5 t. Preference. .. „ 14b 16% 141 164 817 5 s — А 
€£00,000 100 347 Cent. Mort. Debs. (red.) (6 19 yö £9 810 8 Sis ii in 
3),000 6 6,0 Electro le? Traction of Australia 6% Cum. Pret. 4 4} 4 4à 6 13 4 — RE s 
78,000 | 10 8,0 | Great Northern and City Rai wy Pref, Ord, (4%) _ 8 y 8 9 3 6 8 й saa KM 
30,000 10 8% 2H Tramways Ordinary.... „%% % % 999007 езәе®. oo- 16) P 74 .6) 277 3 13 6 March and September see eee 
10,000 10 6% e per Cent. Preference... %% % 00000: OOS CECE. ^ 133 143 13} 14} 4 4 0 ээ „ eee 00 
£300,000 44% 44 per Cent. Debent ure 00000000. 0006 T LTE 110 112 110 112 1 0 6 January and July eee cee 00 эзе 
37,500 10 17 ‘eel Overhead Railway Ordinary ... 4i 6 4l Б 3 0 0 | February and August ses ev 
10,000 10 2 Do. 4 Per Cent. Preference . **099 90009 09 005 000 0 i Og 11 10g 11 4 11 1 97 27 eee eee 
£125,000 | Stock 42 Do. per Cent. Debentare . 98 99 98 9 4 010 | January and July ө — 
51,01 10 Е London vniked Trams 5% Cam. Pref, (£10 pal) „ in T 10 11 НИ ИҢ Не vd 
10,999 10 p Do.  (£bpald) .. BP i 5} 6 : s 
£665,941 | Stock 25 Do. г 15, Mortgage Debenture Stock. HW 104 166 x $5 105 141 
£169,659 | Stock M Do, Prov. Сегіз. (#30 paid) t 13 55 e. са ies - 
06,103,000 | 81,009 5% Milwaukee Elec, Kail,@Lt.Cu.c%30yrCn.Mrt.Bonds.| 111 115 111 115 4 0 11 ves isi Bs 
450,000 100 Montreal Str’t Bl bebe Debs.(1908)..| 103 105 104 16 $14 9 а sss - 
4140, 000 100 «x Do. Sterling 44% Debentures (1932) ses... | 102 104 108 145 4 5 10 ра ‘ae ы 
34,000 6 4/0 | New шеш Traction Ordin e 2 3 2 8 6 3 4 sae А - 
00,000 § 6/0 Do, брег Oent. Oumula ve Preference ..... 3} 4) 84 4j 613 4 | Мау .es - 
£181,300 100 696 Do. Брег Cent. Mort. Debs. (Reg.) 90 100 96 100 5 0 0 - — ~ 
4150,00 Stock 12/4 | Perth(W.A.) Elec. Trams, Ltd, lat Mort, Deb. Stck.“ 99 102 1000 103 412 9 SS 101} 1004 
18,894 19 8/0 Potte rene Traction Or *99090:09— 066-06 91 lug 9b 1t) 3 16 2 een ees som 
10,000 le 6,0 Do. Oent. Cumulative TEUA 10 11 10 11 4 10 11 | February and August ste id 
£220,000 | Stock «MX Do, Oent. Debenture Stock... ха] 100 109 K6 X8 480 > sé ee 
150,000 1 эте South Lanc Electric Traction & Power Ord... 800 ooe eee an ess eee 
61,132 1 eee Do, Preference 10, 0 000000 2009206 GD 004 s : eee ФФ Bo and Qotober...... om owe 
00,000 1 өзө Do. 6% тош 208 «09 000 090 090 909 о0о eee m oee soo эзе 
450,000 | Stock өөө Do. i% De . Stock (50% paid) . . 5c = н January and Juy i s. vee 
480,000 | Stock | 8% | Waterloo and City Ordinary wos eese ~ ee encore ee 01 94 91 94 8 $0 | June and Decem — 
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NAME, 


TELEGRAPHS. 


* African nd ttn 4% Mort. Deb. trod.) 


Amazon Te 


„„ 
POSSE „%%% 
rr 


Do, брег 


eee DIDIT 
aeoo sorom зне ho ODATTOÓPMQRe ве ев. өэ ++ 


Deferred 
8 Oable Capital . 000000 000 000 o as 


1 Бе 
Bastern 


Do. 


„„ oor sr 
*9999459« 995 999 PQ* 69 АХФ xd 
"99990999092 POT 57 xd 


$95995994*59449999932900990 ORO Teu em 


per Cent, ulative — 
4 Cant. Debentures .................. sosse 

Direct Uni States Oable „„ Db. (wit 
Direct West India Oable 44% "P b. within Nos. | 
к= x оо000000000--- 00 v 1,200) e ) e 
N per Оеп ace B 272 
4 per Oent. Mort. Deb. Stock (ved xd 
— түтү EEE HE COR ee OER xd & ж... 


Do.  4per Cent. Debenture Ve 


909 LLL LU 


*Bastern and B. African 4% Mort. Deb, 


Do. 4 por Oant Mauritius Sab. — in x 
Great Northern o 


SOP er звене БЕЛЕЕ вае 


Haara Bermuda Oe 42 on. 
Indo- „%%% % „„ эзе» 11 to 1,200) (red. xd 
London Platino-Brazilian 6 per Oent. Dobs., 1004 


Pacific & European Tel. 47 User. Debs, (red.) у= 


*West African Telegraph Shares e ee ee eee es 


Do. 5% Debentures (red.) .......« «veo о» cossos 
West Coast of Amorica.. FORTE OH NIU ÉLLLL LLLI 
* Do. 4per Cent. De ——— 
Wost India and Panama . eee. 
Do. 6 per Oent. lat 25 „„ 3 2ͤ—t„ 9^ 
Do. 6 per Cent. 2nd eg 

* Do. per Cont. Debentures ...... онна 
Ae ч ^ h Wn — ү Bu S" 
per e . Series, SOG eee 

Do. 4 per Cent. Deb. Stock (red.) sss... 

часе 

Ohili Telephone’ paid) FOR sad dM O04 994 HOE 0094509 DO. 
Telephone Con. eed 


Do. 5 per Cent. Preference! e oo- 
National Co. Preferred Stock ... .. 
Do Preferred Shares (£3. 10s. paid) .. 


Do. Deferred Stock. . sos — 
Do. 6 per Cent. Oumulative lst Preference. 
Do, брег Cent. Cumulative 2nd Preference 
Do. брег Cent. Non-Oumulative 3rd Pref, .. 
* Do, Vebenture Stock 3% ри: Чий, cee „= 
Do, 4 per Cent. Debenture Stock (red.) ... 
ental 99999. 009995209 ФФФ е вет 2498909999099 v200040920094020900079* xd 
United River эбзе FORE OR TOD 997294909 9000904 09999 +. 
Do, 5% Cumulative F oer 
* Do, 5 per Cent. Debentures Steck (red.) ...... 


| 


ELECTRIC MANUFACTURING 20. 
Alliance Electrical Co. 6% Cum, Pref... oen eee 


Aron Electricity Meter Ordinary 000000 sss eoo 
Do, 6 mulative Preference 

British ted Wire — ) 
Do. 6 т Cent. CP 606066 0 6. 


ре Preference 
433 lst Mc rt. Deb. Red. SOCCER Fe TTT TETE 
British Westinghouse 6% Preference. ssis»: 
Brush Electrical Engineering . Јл АЗЕ 03500007 OR 
2o 8 a A 
А рег t. реса 8 Вос 
Do. ual 2nd Debenture Stock 
er er le Construction Ord. ....4 e 
Do.  &per Cent, Cumulative Preference... 
per Cent. Ist 1 Dob. (rod. ой 
457 Firn Mort, da y paid)... q 
er Mort. Deb. (red.) . ...... 
hip Telegraph ATY eee om ccc 
Orompton nd (Nos. 1 to 54 000) nne poorer 
Do. Б per Cent. First Mortgage Deb.(red.) 
Edison & Swan United (“A“ Shares) (43 paid) . de 
Do. 4 paid). „eee eee eee 
Do. per Oent. Mortgage eee) бе 
Man в Electricity Oorporation Ord. ........ s. 
Cumulative Preference ......... 
per Cent. First NS un (red.) . 
Mlectric Construction Co. ...... 
Do. J per Gent. Oumulative ї — 
per Oent. lst Mortgage Deb. ee) оо 
Electro vise такай Ordinary .. 
Do. i per Cent. € ‘umulative Prefer ence .. 
General wu (1900) Ltd, 5% Cum. Frei. : 
Do. lst Mortgage Debentures ............ 
Henley’s Té egraphWorks Ordinary ee eee 
Do. per Oent. Preference ......... — 
Do. per Cent. Mortgage Deb. Stock(red.) .. 
India — Gutta Percha, &o,, Wor — 
Do.  4per Cent. lst Mortgage Deb, (red. 
Parker (Thomas) Limited Ordinary, se 
Telegraph Construction and Maintnce, 


III 


Do. 4per Cent. Debenture MÀ nds — 

Do, Manufacturing 8 "ine seen? Иб 

Do. per Cent.Cumulative — 
Willans and Robinson sabes Sandi ede, ave 


6 per Cent. Oumuiative Р Pref... — 
6% per Cent. lat Mortgage Debentures. 


FINANCIAL, INVESTMENT, &o. 
Electric and General Investment 6% Cum. Pref. .. 
Globe Telegraph and Trust . eo eon oot ser ree 


10. 6 per Oent. * $e 
Renter's.. soso 


Do. 
Do, 


"ое, төзетте OE eee OO OEE Fee eet bills 


| Submarine "Cables Tr ust s*909004 0900944 9400009 0994» 009 C9 Т 


REVIO Price БАТЕ PER 
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A important announcement was made by Lord Wiwpson 
at the last sitting of his Committee on London underground 
railways before the Whitsun recess. It appears that the 
Committee, in considering the Bills before it competing for 
powers along the Hammersmith—Charing Cross—City route, 
is proceeding by а process of elimination, and among the last 
schemes to be weeded out is the proposed extension of the Cen- 
tral London Railway into a flat ellipse. Mr. BALroun Browns, 
the counsel opposing this measure on behalf the Morgan 
combination, put many objections to the measure before the 
Committee, and some, at any rate, have proved vital. He 
suggested that it was a scheme that would never be realised, 
and that it was merely promoted to block the way for any 
other scheme slong the route which might compete with the 
existing Central London line, arguing that the two routes were 
80 close together as to be competing. Anticipating that this 
attack might not prove effective, Mr. Browne quoted an indis- 
creet statement in the company’s original prospectus to the 
effect that the company’s policy was not one of expansion ; and 
he followed this up by reminding the Committee that the 
Company’s Chairman had admitted in cross-examination that 
no definite scheme for the acquisition of the extra capital 
required for the new line had been put before the shareholders. 


— 

`Анотнкв interim decision of the Committee is that the con- 
necting link between the Brompton Piocadilly Circus Railway 
and Charing Cross, which was desired by the Yerkes group of 


Second Series (Weekly), 1978. 


PRICE SIXPENCE AA 
Abroad 8d., or 16 conte, or 800., or T0pf. 


Bills to effect through communication to the City, is to be 
abandoned. The result of these two decisions is that we 
are now dependent for a through route along Kensington 
Gore, Knightsbridge and Piccadilly to the City on the passing 
of the main part of the a United Tramways 
combined scheme. E - 
eee, 

Pror. BRK RLAND's electromagnetic cannon has attracted 
considerable notice, not unmingled with curiosity, in scientific 
circles and among the general public. It is now stated that 
Gorman firm of ordnance manufacturers has offered to buy 
the rights to the invention. In the electromagnetic method 
of imparting speed to projectiles there is one great advantage 
over the chemical, or explosive, method. For, whereas with 
explosives it is practically impossible to increase the fffüzzle 
velocity without a corresponding increase in the sudden 
stresses set up at the moment of explosion, with electro- 
magnetio force the muzzle velocity can be augmented without 
any increase in the stresses on the gun merely by making the 
gan longer. Moreover, in the chemical or other explosive 
gun, the initial force is the maximum force, and the impelling 
force diminishes rapidly as the projectile moves towards the 
muzzle. But, in the electromagnetic gun the impelling force 
can be maintained at its maximum value almost up to the 
muzzle, and thus the whole length of the cannon can be 
utilised to greater advantage. An electromagnetic cannon, in 
fact, is a high-speed electric tube railway, constructed so that 
there is rapid acceleration during the whole length of the 
iube. If higher speed is wanted, it is only necessary to turn 
on more current or to have a longer tube. We do not doubt 
that, by building an extremely long caunon, it would be 
practicable to impart even interstellar speeds to projectiles by 
this method. 


Compiaint has already been made in these columns of the 
inferior quality of the Papers presented st the London meet- 
ings of the Institution of Electrical Engineers, and the justness 
of this is borne out by the list of premiums awarded by the 
Council. From this list, which is included in our abstract of 
the Council’s report published in another column of this issue, 
it will be seen that only one Paper read at Great George-street 
this session has been honoured with a premium—viz., Mr. 8. 
G. Brown’s excellent Paper on a relay for long submarine 
cables. This Paper has received the Fahie premium, one 
which is usually bestowed upon the best Paper on telegraphic 
or telephonic subjects. | 


D 
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Herr LascHE's Paper at Glasgow, describing his investiga- 
tion of the problem of high-speed electric railways and 
his experiments towards the solution of it, was well 
deserving of the Institution premium which it obtained ; 
and no one will grudge the successful readers of Papers at 
local sections their success, especially as the quality of the 
Papers submitted at these branch meetings of the Institution 
has vastly improved. Yet once again we wish to urge 
members of the Institution and of its Council to renewed 
efforts. So far as membership is concerned, the Institution 
із in a healthy condition, but the results shown in Papers 
and committee reports are most disappointing. Papers as 
excellent as those forthcoming a few years ago are not sub- 
mitted to the Institution, and the majority of the various 
special committees have moved far too slowly, with the result 
that their labours have been for the greater part futile. For 
instance, what has become of the Committee on Standardisa- 
tion? The only report received from it so far has been a 
recommendation as to frequency made three years ago. 


ee 


Waeraer or no it is right that local authorities should 
spend the money of their ratepayers in making experiments is 
a broad question which has been discussed in these columns 
on other occasions. Although it may not be correct in finan- 
cial principle, the experiment made by the Corporation of 
Wolverhampton in putting down a surface-contact system of 
tramways is one we welcome. The Lorain Steel Co.'s system, 
which we describe in considerable detail this week, is one of 
the few which is likely to offer a practical solution of the 
problem, and will now have а fair trial on a working basis. 
It may be noted that the cost of the system is about £1,800 
per mile of single track, this figure including the cost of the 
contact studs, feeder pillars and distributing cable, and ex- 
cluding feeders and rails. This is not immeasurably greater 
than the equivalent cost of the best practice in trolley-poles 
and wire, but it must be remembered that the latter is almost 
the same for double as for single track, while the costs of the 
surface contacts and their wiring for double track is very 
nearly twice the equivalent for a single line of rails. 


— Сора 2 сш reo 


Return of Lord Kelvin.—Lord and Lady Kelvin were among 
the passengers who arrived at Liverpool from New York on 
Saturday by the '* Lucania." 


Hailstorm at Farnham.— A violent hailstorm, accompanied 
by vivid flashes of lightning and thunder, occurred at Farn- 
ham on the 18th inst. Hailstones as large as marbles are said 
to have fallen during the afternoon. 


Lime-washing of Factories and Workshops.—The Secretary 
of State has issued an order granting exceptions to the lime- 
washing of factories in the case of electricity works. Excep- 
tions will only be granted when a space of 2,500 cubic ft. is 
afforded for each person in the factory, though the order does 
not remove the obligation of keeping the particular building 
in а cleanly state. 

New York Rapid Transit Railway.—Work on this under- 
ground railway has been making good progress during the 
year, and it is expected that traffic will commence before the 
end of 1903. It is proposed to make the stations of different 
colours and mura) designs, so that a constant traveller will 
recognise his station immediately without searching for a 
sign. One station has already been completed, while others 
are in an advanced state. 


Latakia Cyprus . . . . June 21, 1899 
UVV April 18, 1902 
Puerto Plata—Martinique............sescsescssecsssees May 6,1 

St. Lucia—St. Vincent. . . May 9, 1902 
St. Lucia — GrenadddPꝓaqaa·• ü 4 May 9, 1902 
Dominica Martinique. . . . . . . May 9, 1902 
St. Lucia Martinique 2 May 9, 1902 
Guadeloupe Martinique .. May 9, 1902 


National Electric Light Association.—The above American 
association held its annual Convention this week, at Cincinnatti, 
when а number of interesting Papers were read and the works 
of the Bullock Manufacturing Co. were inspected. Among 
the Papers discussed were Boilers Fired with Oil," Best, 
Efficiencies for Incandescent Lamps," * Advantages of Gas 
Engines," Steam Turbines,” арӣ “ The Protection of Long- 
distance Transmission Lines." 

Incorporated Municipal Electrical Association—At the 
Seventh Annual Convention of this Association (announced 
in our issue of 2nd inst., p. 44), the Westminster Palace Hotel, 
S.W., will be the head-quarters of the Council of the Con- 
vention. Those requiring accommodation at head-quarters 
or elsewhere must make their own arrangements, and are 
advised to reserve rooms at once. The majority of members 
having favoured a smoking concert in lieu of the usual annual 
dinner, arrangements are being made accordingly. Those 
members who wish to introduce visitors to the Convention 
must make early application to the secretary for visitors’ 

ickets. 


Train Telephones.—A recent issue of the Western Electrician, 
Chicago, contains particulars of the electrical equipment of 
10 new trains to run between Chicago and San Francisco. 
In addition to the train lighting, which is carried out by 
means of incandescent lamps supplied with current from a 
steam-driven generator, a portable telephone is brought into 
use at the most important stopping places, and the instru- 
ment is temporarily connected with the local exchange system. 
Regular toll rates are charged, and a servant of the telephone 
company has the care of the instrument and collects the tolls. 
Other electrical conveniences on the train are curling-iron 
heaters and ventilating fans. 


Glasgow Section of the Institution of Electrical Engineers.— 
The annual business meeting of the above was held last week, 
when Prof. Magnus Maclean presided. In the report of 
the work of the section, it was stated that the Papers had been 
of a high standard, and the president’s address, Mr. Murray 
Morrison’s Paper on Aluminium " and Mr. Ward's Paper on 
Mains had been printed by the publishing committee of the 
parent institution. The membership increase was 81, the 
total number being now 189. Office bearers as follows were 
appointed :—Past chairmen, Lord Kelvin and Dr. Magnus 
Maclean ; chairman, Mr. Henry Mavor; vice-chairman, 
Mr. W. A. Chamen; and hon. secretary and treasurer,. 
Mr. E. G. Tidd, | 


Tramways and Light Railways Exhibition.—In our issue of 
the 2nd inst. we announced this forthcoming exhibition, and. 
we now give further particulars from the Tramway and Rail- 
way World. Before the public announcement of the exhibition, . 
some 75 firma who had exhibited in 1900 were allotted sections, 
and the fulllist, which was published in that journal, comprises- 
about 160 of the leading firms interested in tramway enter- 
prise. The British Westinghouse Company have secured by ` 
far the largest portion of the building, and their exhibit will 
extend the entire length of the large hall, other large exhibi- 
tors being, British Thomson-Houston Company, Brush. 
Company, Dick, Kerr & Co. and British Electric Car Co. 


Electrically-driven Mail Vans.—On Tuesday morning last- 
the Post Office authorities commenced a series of trials with a 
mail van driven by electricity and constructed by Mr. Cart 
Oppermann. The van, which was on view at the recent 
Automobile Exhibition at the Agricultural Hall, Islington, is 
operated by A. B. C. accumulators, which will carry it about 
40 miles on one charge. lt is proposed to carry mails, chiefly: 
in the City and West-end services, the journey on Tuesday 
morning being from Mount Pleasant to Waterloo. This is not- 
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the first occasion on which the Post Office authorities have 
tested electric mail vans, trials having been carried out in 
the early part of 1898 with vehicles of the defunct London 
Electric Cab Co. 

Electricity in Steel and Iron Mills.— The advance in the 
use of electric power for operating steel and iron mills is dealt 
with in a recent issue of the Electrical Wurld. A typical plant 
is instanced, which seven years ago employed а 20 н.р. dynamo 
to operate а 7-ton crane, the same works being now equipped 
with a plant of 2,000kw. capacity. This supplies power to 
some 5,000 н.р. of motors ranging from 3 н.р. to 150 n.»., and 
almost the entire machinery is driven by motor, with the 
exception of the main rolls. The author draws attention to 
his experience, in estimating the size of motors for this class 
of work, which recommends the addition of 25 per cent. in the 
motor capacity, a circumstance which sacrifices the efficiency 
somewhat, but decreases the danger of burn-outs during 
times of overload. Although direct currents are mostly used 
in such works, the modern plants now being erected employ 
alternating currents of low periodicity, and on account of 
their greater simplicity in the way of apparatus they are likely 
to hold the field. 

A New Honorary Member of the Institution of Electrical 
Engineers.—At the meeting on May 15th it was announced 
that the Council had unanimously elected Prof. Antonio 
Pacinotti, of Pisa, Italy, an honorary member. Prof. Pacinotti, 
as is well known, was the first inventor of the closed-ring 
armature dynamo, and made a great step forward towards the 
generation of non-fluctuating continuous currents. He also 
employed a toothed armature core, a device which was for- 
gotten for a long time, but is now almost generally employed 
in modern continuous-current dynamo practice. Signor 
Pacinotti’s researches have been of a varied character, com- 

ising studies of thermo-electric currents between metals and 
liquids and observations on photo chemical currents. He was 
also one of the first, if not the first, constructor of a diso 
armature. Prof. Pacinotti is 61 years cf age, having been 
born at Pisa in 1841. During the last few years he has lived 
in retirement, and has not associated himself prominently 
with electrical engineering matters. 

High-tension Transmission Lines.—The Bay Counties and 
Standard Electric Companies of California, who are at present 
copjointly transmitting energy to San Francisco and neigh- 

ing towns, have an extensive pole-line system, the construc- 
tion of which has entailed considerable care. The Journal of 
Electricity, California, recently gave some interesting details 
of the sources from which the poles were selected. The Ba 
Counties lines are fixed to cedar poles, chosen from the best 
timbered sections of the Columbia River, these being specially 
noted for strength and lasting properties in the ground. The 
average life of this cedar is 80 years, and live trees only are 
used, cut and trimmed during the autumn and winter months. 
The poles vary from 25. to 60ft. high, the depth in the ground 
being 5ft. and 8ft. in each case. The Standard Company's 
lines are slung on sawed redwood poles, taken from the hearts 
of young trees, not more than four poles being cub from any 
single tree. Both companies have notices fixed to all their 
poles warning persons off the line and offering rewards for the 
conviction of anyone breaking insulators. 

Electrical Equipment of a Shipyard.—The shipyards of the 
Fore River Ship and Engine Co., Mass., recently erected on 
the American Atlantic coast, are, according to the Electrical 
Review of New York, equipped throughout with electric power. 
The frontage extends 14 miles, and on an area of 11 acres 
some 14 large buildings and a number of smaller ones have 
been erected. The whole of the work is arranged to con- 
centrate on a huge structure known as the ship house, a steel 
building high enough to permit the travel of cranes over any 
part of a battleship or other vecsel lying on the stocks below. 
Continuous current at 240 volts is generated in the power 
house by two 800kw. direct-coupled sets, the load comprising 
some 175 motors, 165 arc lamps and about 2,000 incandescents. 
Motors are used for the operation of all tools, either by belt 
or directly, the tools including plate shears, planing machine, 
boring mills and large lathes, besides a large number of small 
portable tools employed in the building up of the ship's 


skeleton. Some large cranes are also in use, there being one 
of 150ft. span, having a run of 700ft., in the shipyard where 
plates, angles, &о., are stored. 


Iron and Steel Institute.— The annual meetings of this 
Institute were held on the 7th and 8th inst. at the Institution. 
of Civil Engineers, Westminster, when a number of interest- 
ing Papers were read, the majority of these dealing with the 
mining of ore, the construction of blast furnaces and the pro- 
duction of steel. A Paper by J. Douglas, past-president of 
the American Institute of Mining Engineers, described & 
generator for the manufacture of a fixed gas from wood, for 
use in gas engines or in the manufacture of steel. The plani 
has been installed at the works of the Montezuma Copper Co., 
Nacozari, Mexico, where Crossley gas engines, developing 
70 B. H. P., are used to drive 50kw. dynamos. The producer is 
of the down-draught form, of the Loomis pattern, the chief 
feature of this system being the generation and separate collec- 
tion of water and producer gas. The efficiency of the mixed 
gases, whether made from wood or coal, is practically the same 
in the engines. The precise amount of gas generated per ton 
of coal or wood has not been measured, but the consumption 
of coal per horse-power-hour, measured electrically, is 1-5lb., 
and of wood 8lb., there being 20 per cent. of ash with the coal. 


Birmingham Local Section.—On Wednesday, 14th inst., the 
members of the above section visited the Corporation elec- 
tricity works at Water-street at the invitation of Mr. J. C. 
Vaudrey, city electrical engineer. The station, though not so 
large as that at Dale End, has a capacity of 2,000kw. After 
inspecting the plant, adjournment was made to the Grand 
Hotel, where the members were the guests of Mr. J. C. 
Vaudrey.——The report of the committee announces an increase 
in the membership during the session, there being 152 
members on the roll. Offers are invited for Papers from the 
local members, and a bye-law has been passed which makes it 
necessary that a nomination of officers during future sessions 
should be made by one member and supported by two meme 
bers or associate members. The following officers have been 
elected for the coming session :— 

Past Chairman : Oliver Lodge, D.Sc., F.R.S. Chairman: Henry Lea, 
M.I.C.E. Vice-Chairman: F. C. Vaudrey, M.I.C.E. Committee: F, 
Brown, A. Coleman, A. Dickinson, R. H. Housman, W. O. Rooper, W. E. 
Sumpner, D. Sc., A. M. Taylor, R. Threlfall, F.R.S. 

Dr. D. K. Morris has consented to act as hon. seo. for the 
session. 


Electrically-driven Cotton Miulls.—Some interesting par- 
ticulars regarding the operation of cotton mills by electricity 
were given recently in Cassier’s Magazine. The mills described: 
have been erected in the American Southern States, and there 
are some good comparisons drawn between the old and new 
methods of operation. The rope drive is quickly giving place 
to the electromotor, and in the construction of all new mills 
the provision of a generating station for the operation of the 
machinery is considered asa necessity. Failure of the engine- 
with rope driving resulted in the entire stoppage of the plant, 
but with electricity à number of generators could be run on. 
sections of the machinery, a System which enabled an inter- 
change of power to take place should emergency demand it. 
The improved conditions of labour under which the operatives 
could work were conducive to greater steps in this direction, 
while the more satisfactory state of the atmosphere waa also 
beneficial. The fact that a constant demand for power is. 
made on the generating sets, keeps them running under the. 
best conditions for all-round efficiency, and the operation of 
mills having now passed the experimental stage, considerable: 
progress becomes possible. 


Electrically-equipped Model Basin.—In the U.S. Navy 
Yard, Washington, there is a model basin for experimenting 
with different shaped and sized models, with a view to finding 
the resistance to be overcome for speeds corresponding to: 
those of a vessel, and from the results the performance of a 
proposed design can be approximated. The basin, which is. 
40ft. wide by 470ft. long, is spanned by a towing carriage, 
somewhat similar to an engine-room crane, driven by four 
electromotors. These are coupled in pairs, through gearing, 
by a rigid shaft across the carriage, and they are controlled: 
on the Ward-Leonard system, the armature E.M.F. being: 
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varied, and the field кәр constantly excite] from a separate 
source. The carriage can be reversed and arrangements are 
made for controlling the speed or bringing the whole moving 
portion to rest speedily. Speeds up t» 18 knots an hour cau 
‘be obtained, and at this speed the motora are used аз gene- 
rators for braking purposes. Two cranes driven by small 
motors are fitted to the carriage for the purpose of handling 
the various models. For the measuring apparatus electricity 
is used to a considerable extent, and there are also a number 
of electrically-driven tools employed in the building for the 
‘construction of the models. The ganerating station contains 
three 125kw. generators, directly connected to MoIntosh and 
Seymour engines, and also two smaller sets of 15kw. and 
40kw. capacity for furnishing the exciter current. The entire 
equipmant was recently described in the Ele:trical World, 
New York. | 

Prof. Blondel's Fluxograph.—At a recent meeting of the 
French Physical Society, Prof. Blondel described a new appa- 
ratus for registering the curves of magnetic flux in any circuit. 
А search coil is wound round the magnetic circuit, and con- 
nected to the primary circuit of a trausformer containing no 
iron, the secondary of which is connected to the fluxograph. 
The latter is a galvanometer without directing torque or 
damping effect. Denoting the flux by ¢, the inertia of the 
moving part of the meter by K, the equation of the move- 
ment сап be written АС. KÝ, A being a constant. The 
6yole of variation of the needle deflection, therefore, repro- 
duces the cycle of variation of the flux. For developing the 
curve of variation of this angle as a function of the time, 
Prof. Blondel uses a mirror revolving with uniform speed, 
as is already used with his oscillograph. An iron box 
enveloping the meter coil prevents influence from outside 
magnetic field of force. The coil is fixed, and acts on a 
moving magnet resting on pivots and enclosed in a vacuum 
tube. Prof. Blondel states that many applications may be 
added to the one above pointed out. For registering directly 
the magnetising cycle of an iron sample, he replaces the 
rotating mirror by an oscillating plane mirror mounted on a 
galvanometer with horizontal axis. 


Cable-laying Plough.—M. A. Bajac, of Liaucourt, Oise, has 
brought out a new form of plough for laying cables, chiefly for 
telegraph work, over soft ground. It is a large and heavy 
instrument on two wheels, with a beam sliding in vertical 
guides, and operated by worm gearing to give the necessary 
depth to the share. This latter is formed of two steel plates 
with a cutting edge, and in front are two coulters to loosen 
the soil ahead of the main share. A cable dram is mounted 
on the rear end of the plough, the cable passing round rollers 
to the cutting which has been made by the plough, the 
drum revolving and paying out the cable аз the plough pro- 
ceeds. A traction engine with winding gear does the neces- 
sary hauling, in а similar manner to steam ploughing, a 
distance of 200yds. being cut and lai? A speed of about 
1} miles an hour is possible over soft soil, though the plough 
is capable of doing work in hard ground, but at a lower rate. 


Engineering, in в recent issue, from whence we gather these | 


particulars, says that the apparatus is to be employed by the 
French Government for the laying of а trans-African cable, 
which will put France in direct communication with Mada- 
gascar. The orignal cost of this particular project was esti- 
mated at £840,000, but it is expected that use of the plough 
will reduce these figures to about £360,000, the distance 
being 1,490 miles from Gabés, in Tunis, to Lake Tchad. The 
ground to be covered is of a sandy nature, so that trenching 
would be almost impossible, and the plough affords an easy 
way out of the difficulty, though, should it be a hard matter 
to procure water in the desert, the plough will be hauled by 
an oil engine, and failing this some dozen camels will be 
employed. | 

Three-phase Mining Plant.—At a recent meeting of the 
South Staffordshire and East Worcestershire Institute of 
Mining Engineers, Mr. J. H. Whittaker read a Paper ор “ The 
Advantages of Three-phase Plant for Mining Purposes.” In 
his opening remarks he said that, on the whole, electricity for 
mining, use had been taken up somewhat slowly—a circum- 
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‘stance which he attributed to the average mining enginedr 
being ignorant of electrical science, and also that there existed 
& nervous feeling with regard to sparks firing gases in au 
unexpected manner. The pit bottom and underground engine 
rooms had been electrically lighted for some years, though the 
workings of the mine were somewhat neglected in this respect, 
chiefly on account of the difficulties encountered in earrying 
the cables into the mine. The various types of continuous- 
current motors were then dealt with, the general opinion of 
engineers being in favour of an open type machine, though 
enclosed motors were acceptable if constructed to admit of 
easy inspection. Three-phase plant represented the ideal for 
mining purposes; the motor, having no brushes, could be 
overloaded with less risk and without sparking or burning. 
For pumping they were especially useful, as, once started, 
they ran steadily under all conditions; and in coal cutting, 
also, there was less likelihood of the fuses blowing if the 
cutter jammed. The motors could be left running for long 
periods without attention, and their life was more than double 
that of continuous-current machines, the efficiency also being 
good. Having entered into the question of lighting from 
three-phase circuits, the author concladed by saying that, 
beyond the regulation of the motor speed, he thought there 
were no serious defects. 


Wireless Telegraphy.—In our issue of the 2nd inst., p. 48, 
we noted the experiments of Prof. Fessenden with his wireless 
telegraph apparatus. А recent issue of the Electrical World 
gives some further particulars of those experiments, and ii 
appears that messages were transmitted some 50 miles, between 
stations on each side of Pamplico Sound, a stretch of water 
near Cape Hatteras. At the time of operating the water was 
almost fresh, and Prof. Fessenden has found that nearly 86 
times the amount of energy is required to send messages over 
this brackish water as woull be necessary when transmitting 
over salt water. At the sending stations, a mast 140. high 
is used to support the air-wires, these consisting of five copper 
wires stretched about 12in. apart. Induction coils common 
to other wireless telegraph systems are employed for transmit- 
ting messages, but the receiving instruments differ from all 
other methods, and are at present kept secret in detail, though 
it is known that a telephonic receiver is introduced, but the 
coherer does not form part of the apparatus. In correspon- 
dence with the New York Herald, the professor criticised the 
Marconi system, saying that the use of the coherer formed а 
serious barrier to its progress, and that while Mr. Marconi 
had been developing long distance working, other inventors had 
been producing better forms of receiver and making wireless 
telegraphy capable of competition with land lines and cables. 

Lieut.-Col. G. Baunerhjelm, of the Swedish Army, is said 
to have recently made improvements in wireless telegraph 
apparatus, with special reference to its use for military and 
naval purposes. One of Baunerhjelm's improvements is 
stated to be an electric reflector, which is now being tested 
by Swedish experts. This device is based on the fact that 
electric waves are reflected by metallic surfaces. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY; May 23rd. 
PHTSTIOAL SocrETY. ' 
5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 

House. Agenda: (1) "On tbe Ebullition of Rotating Water," | 
a Lecture Experiment, by T. C. Porter. (2) “ The Conservation 
of Entropy,” by J. A. Erskine. (3) Rational Units of Electro- 
magnetism,” by Signor G. Giorgi. 

THURSDAY, May 29th. 

RovAL SocrETY. 


4:80 p.m. Ordinary Meeting at Burlington House. 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LOCAL SECTION. 

8 p.m. Ordinary Meeting at the Royal College of Science, Stephens 
Green. Paper to be read: “ The Lighting and Driving of Textile 
Mills by Electricity," by Marshall Osborne. Immediately after 
this Paper has been dealt with the Annual General Meeting 
will be held. 


FRIDAY, May 30th. 


RovAL INSTITUTION. . 
9 p.m. Evening Discourse by G. Marconi. Subject: The Progress 
of Electric Space Telegraphy." 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Arsz.] 

Effect of Inductance upon Spark Discharges.—B. Eginitis has 
studied the heat effects on the poles of a spark-gap as affected 
by a variation of the inductance of the circuit. He uses Tesla 
oils without a core, and poles of thin wire. At first the 
‘brightness of the aureole varies inversely as the heating effect 
for all metals examined. At high inductances both the tem- 
‘perature and brightness increase with increasing inductance— 
at least, in iron and nickel. The author made a closer study of 
the effects by determining the temperatures of the poles with the 
aid ofa thermo-electric couple. The metals examined included 
iron, nickel, aluminium, copper and silver. The heating 
effect is of a very complex nature. It first increases rapidly 
with increasing inductance, and then breaks into a succession 
of maxima and minima. A rough generalisation arrived at 
, ів that the metals whose heating is very great are also those 
whose spectra are enriched by an increase of inductance, as 
in the case of the highly magnetic metals. The presence of 
metallic vapour is not a primary factor in the heating effect, 
as is shown by the fact that at small inductances the bright- 
ness of the spectrum decreases with increasing inductances, 
whereas the heating increases very rapidly. 

LB. Eorxrris, Comptes Rendus, May 5, 1902.] 


Resistance of a Magnetic Field.—H. Pellat adduces some 
further evidence in favour of his contention that there is a 
i of friction across the tubes of magnetic force which makes 

e electric corpuscles tend to run along them rather than 
across them (see The Electrician, p. 1005, 1902). A cylindrical 
tube 1 metre long and 17mm. in diameter, and showing a good 
stratified discharge, is placed between the cylindrical pole- 
pieces of an electromagnet so that its middle, say, is embedded 
in & strong magnetic field at right angles to the. axis of 
the tube. As long as the field has not more than some 
425 units, the anode stream is deviated in the well-known 
manner, forming a thread along the wall of the tube, and 
getting thinner and brighter with an increasing field. But if 
the field is increased to about 7,000 units, the anode light fills 
the whole tube nearly uniformly, without stratifications, and 
the resistance of the tube increases some 24 times. If now a 
second and thinner tube is fused into the first, so as to form a 
branch circuit which does not pass through the strong mag- 
netic field, the whole discharge passes through this branch 
tube, just as if its resistance were enormously less than that of 
the main tube. When the lines of force run along the tube 
mM of across it, the anode stream traces out the lines of 
orce. 

[Н. Раат, Comptes Rendus, May 5, 1902.] 


Ions in the Atmosphere.—H. Ebert describes some simple 
and instructive experiments to demonstrate the ionic charge 
of the atmosphere. A plate of tinned iron, 2 sq. metres in 
area, was supported 4 metres above the earth’s surface on 
insulating pillars, planted on the top of a slope 70 metres high 
overlooking the river Isar. Ona fine-weather day the plate 
was first connected to earth, and, of course, acquired a nega- 
tive charge. It was then disconnected, and left to itself for 
some time, so as to acquire the potential of the surrounding 
air. Finally, it was earthed through a galvanometer, and 
showed a current proceeding from the plate to theearth. The 
exposure necessary for acquiring the potential was greatly 
shortened by covering the plate with sods of grass, the time 
then required being usually about five minutes. The charges 
acquired varied within wide limits with the weather, being 
largest in fine and smallest in foggy weather. This shows 
that the connection of negative ions from the atmosphere to 
the earth varies in accordance with their mobility in the 
atmosphere. A rough estimate of the quantity of electricity 
thus conveyed on a fine day gives about 800,000 eleotro- 
Static units per square kilometre per minute. This gives 
a mean current density of 1:7--10^7* amperes per square 
centimetre, which corresponds well to the value of 0:42 + 10—16 
amperes per square centimetre found by Rutherford and 
Allen in the laboratory. 

[H. EBERT, Physikal Zeitschr., May 1, 1902.) 


Influence of Inductance upon Spectra.—In the direct spectrum 
analysis of minerals, the spectra are usually complicated by 
the presence of prominent air lines and lines belonging to 
certain metalloids. А. de Gramont has studied the influence 
of an inductance in the circuit with a view towards the sup- 
pression of these lines. He finds that the introduction of 
feeble inductances produces a great simplification of the 
spectra. The air lines are greatly reduced by inserting an 
inductance of only 2 х 1075 henrys, and are entirely eliminated 
by three or four times that amount of inductance. A 
slightly larger amount suffices to get rid of the rays due to 
sulphur. If the latter are to be preserved, the best way is to 
eliminate the air lines with an inductance of 7 x 1075 henrya, 
and to increase those of sulphur by introducing three or four 


jars. In a mixture of selenium and sulphur the selenium 


may be obtained alone by eliminating the sulphur and keeping 
the inductance below 28 x 10-5 henrys, the value at which 
the most persistent of the green selenium rays disappears. 
Tellurium persists until the green ray 5,650 disappears at 
1,014 + 20-5 henrys. Phosphorus is a substance whose spec- 
trum disappears comparatively early; it is slightly more 
persistent than sulphur. 
(A. рж Gramont, Comptes Rendus, May 5, 1902.) 


Temperature Variation of Resistance.— A remarkable attempt 
to correlate expansion coefficients, specific heats, and resis- 
tances has been made by W. Williams. He calculates the 
specific resistance from the formula 

r= ÉnV0O 

1 
where m is the maximum chemical valency, V the atomic 
volume, Т the absolute melting point, с Pictet’s constant 
ViaT, K a constant varying for each group in the periodic 
series, and 0 the absolute temperature. This relation roughly 
holds good for Ag, Cu, Mg, Na, Zn, Cd, Ca, K, Pt, Pa, Th, Pb, 
Hg, As, Sb, and Bi. It fails for Au, In, Sn, and Al, as well 
as the magnetic metals. Another relation connects the 
specific resistances in the solid and liquid states, c, and с„ at 
the fusing point, with the corresponding ‘‘average atomic 

displacements A, and A,. This relation is 

e, À 


T, A, 
A being defined as the relative displacement of the centres of 
two neighbouring atoms between absolute zero and the fusing 
point. This is roughly true for lead, cadmium, tin and zine, 
the only metals for which it can at present be tested. 

ГҮҮ. WiLLIAMS, Phil. Mag., May, 1902.] 


Alternating v. Contihuous-Current Lift Motors.—At a recent 
meeting of the American Institute of Electrical Engineers a 
Paper was read by Mr. G. F. Sever, in which the power con- 
sumption of alternating and continuous-current motors, when 
employed for lift work, was compared. Some 8,000 direct- 
current motors are used for working elevators in New York, 
as compared with 800 alternating-current, but this great 
difference is chiefly due to the larger application of continuous 
currents in the supply mains of that city. Tests had been 
made in many portions of the city, but they all worked out 
very much in favour of the continuous-current motor, which 
showed considerable decrease in energy consumed both for 
starting andrunning. The majority of the alternating motors, 
which were two-phase 60 cycles, had no method of control, 
one was controlled by varying its voltage from two transformers 
and one motor had resistances in the rotor circuit, giving four 
steps to full speed. The starting power-factor varied from 
0:79 to 0:97, while the running power-factor ranged from 
0:14 to 0-68, a circumstance which illustrated that the motor 
was too large for its ordinary work, but a reserve was neces- 
sary to cope with any overload. The Paper concluded with 
the remark that, if the controlling apparatus was more simple 
with the alternating system, and the absence of a commutator 
regarded as an advantage, the extra expense of operating an 
alternating-current motor might be offset by the decrease in 
repairs and attendance. 
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THE WOLVERHAMPTON SURFACE-CONTACT TRAMWAYS. 


Considerable interest attaches to the new municipal electric 
tramways at Wolverhampton owing to the fact that they are 
the first in this country on which the surface-contact system 
has been employed on more than an experimental scale. The 
particular system chosen was that invented by Mr. W. M. Brown 


plates OO, at which contact is made and broken. Tho 
lower carbon block is connected to the lower terminal by a 
copper strip, N, folded upon itself, and fixed between them is 
a rectangular soft iron plate, P, which normally rests on a 
circular ledge moulded in the cup K. The lower terminal 


and made by the Lorain Steel Co., of Lorain (Ohio), and is | carries two brass clips, MM, which make contact with the 


one of the numerous systems devised to close the circuit 
between the car and the line by the attraction of an electro- 
magnet. Ав in all surface-contact systems, a series of sur- 
face contacts or studs are placed between the tramrails 
at a distance apart slightly shorter than the length of the 
car, and a device is employed in connection with each of 
these so that the stud is “live” when it is covered by the 
car and “ dead as soon as the car has passed it. Fig. 1, which 
shows one of these studs in section, will explain how this is 


Fic. 1. 


LONGITUDINAL AND TRANSVERSE SECTIONS OF CONTACT — 


Box, SHOWING SKATE AND MAGNET SYSTEM ON САВ, 


Scale, 1:5. 
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accomplished in this case. The underground distributing 
cables, which are the equivalent of the trolley wire and are 
fed from section pillars in the ordinary manner, are led to a 
brass terminal fixed in the cup G, which is made of insu- 
lating material, and projecting upward is a brass lug C 
forming part of the terminal. This forms what may 
be called the permanent part, the cables being led from 
the wooden conduit of the Callender solid system and through 
the cast-iron pipe as shown, the whole up to the level of the 
middle of the cup being filled solid“ with bitumen. The 
remainder of the eontact block may be considered as being 
in three parts: the granite block E, the actual surface 
plate A, and the contact cup K. The latter is made of a 
special hard insulating material, and the cover is held 
down so as to be water and oil-tight by the screw- 
ring В. Two brass terminals LL ате moulded into the 
cup, and each is connected to one of the circular carbon 
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tongue C, and through this with the line. As is seen in the 
figure, there is a space between the cup K and the granite 
block E, and this is filled with a heavy oil, so as to ensure 
that no water can percolate into the contact box. Bolted 


down as a cover to E is the iron surface plate A, let into which 
is a piece of hard low-permeability steel, Q, to which the upper 
terminal L is attached. Fig. 2 is a photographic view of the 
various parts of the contact block, and Fig. 8 shows the block 
fitted together, 
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At the bottom of the truck is fitted the skate U, shown in 
cross-section in Fig. 1, and in plan, elevation and sectional 
elevation in Figs. 5,6 and 7. The truck also carries a row of 
electromagnets, TT, which is longer than the skate, both 
towards the front and back of the car. These magnets are 
kept permanently energised by current from the line, and at 
starting by a small battery of accumulators. As soon as 
they cover the contact box the lines of force concentrate 
themselves through the iron part of the surface plate, and the 
iron plate P within the conta st box acts as armature and com- 
pletes the magnetic circuit. The central part of the surface 
plate being of low-permeability steel does not short-circuit 
the magnetic circuit. The armature is therefore lifted, and 
contact is made between the skate and the underground line 
through the carbon contacts OO and the surface plate. As 
soon as the car has passed, the lower contact drops again by 
gravity. It should be noticed that this takes place after the 
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skate has passed the surface contact plate, so that the spark 
at break, if there is any, would occur in the street beneath 
the car, and not in the box. In ordinary circumstances, 
however, this spark need only be slight, as by the time the 
skate leaves the hinder contact it has already passed over the 
one in front. The skate itself is of phosphor bronze, riveted 
to a rabber tube, V, which is carried on a wooden beam. 

As seen in Figs. 5 and 10, the surface contact sproject 
very little above the top of the roadway ; in fact, in muddy 
weather they are hardly visible. Fig. 9 is a view of two 
of the cars running at Wolverhampton, one a single-deck 
and the other a double-deck car. The 12 cars now running 
have four different types of equipment, three having been 


Fic. 2. Parts OF Contact BLOCK, 


supplied by each of the following firms:—The British 
Thomson—Houston Co., the Westinghouse Co., Dick, Kerr 
& Co., and the Lorain Steel Co. All cars are built on 
single tracks, part being of the Brill manufacture and part 
by the Lorain Steel Co. The latter are supplying 12 more 


trucks, six to have Preston car-bodies and equipments and ! 


six to have Lorain motors and Milne bodies. Different types 
of fender have been tried, those in Fig. 9 being ‘‘ Providence 
life-guards.” The series parallel controllers and hand and 
electric brakes are of the usual patterns. As already men- 
tioned, a small battery serves to energise the picking-up elec- 
tromagnets at starting. There are eight cells to this battery 


Fie. 3.—Contact Box. 


and a current of 60 amperes is taken for about a second. Nor- 
mally, the current—1-09 amperes at 500 volta—to energise these 
magnets is supplied from the line, and the magnets have, 
therefore, two windings. The series winding, to which the 
battery is connected when required, is in series with the motors, 
80 that a drop in the voltage at starting, &c., is com- 
pensated for; and the 500-volt winding is, of course, shunted 
across the line. A foot switch is provided to connect the 
battery to the magnet. The battery is contained in a small 
box, and can be used in the ordinary way for a week or more 
without a re-charge being necessary. 

‚Мт. С. E. С. Shawfield, the Wolverhampton borough elec- 
trical engineer, has made some interesting tests both as 


regards leakage and mechanical strength and capacity for 
heavy currents. By artificial means a leak of Б amperes 
was made on a stud and contact was broken 97,000 times, cal- 
culated to be equivalent to two years’ normal service. No 
signs of burning were visible on the carbon contacts, how- 
ever. It was found that with the track freshly salted with 
rock salt at a place where the occurrence of points brought 
the surface contact to within 4in. of the cross rail, a leak 
of 10 amperes could be produced, and that this did not 
occasion any sticking of the contacts or any visible 
burring. One or two cases of shock have been reported, 
but all have been traceable to contact boxes, which have 
been damaged before or during laying, and with increased 
precautions it is anticipated that no further events of this 
kind will occur. In the early stages of the service, frequent 
tests are made with a voltmeter to detect any studs which 
might develop a leakage due to defects in laying. A certain 
amount of trouble is occasioned by the youth of the district 
placing iron turnings across the track, so that, when the ear 


Fic. 4. - Vigzw oF UNDER-SIDE OF CAR TAKEN FROM BELOW. 


passes, a short circuit occurs between the stud and the rail. 
We witnessed one of these during our stay at Wolverhampton 
recently, and the flash and noise occasioned causes distinct 
trouble with horse traffic. We believe, however, that a simple 
means of sweeping away these scraps of iron automatically is 
being worked out. 

The heavy current test consisted in coupling two cars 
together and screwing down the brakes so that 185 amperes 
were taken (corresponding to 81 B. H..). The cars were ran 
up and down the line, but no bad effect on the boxes was 
noticeable. A steam roller was passed up and down the line, 
small pieces of iron, road metal, &c., being placed on the 
boxes to concentrate the pressure on one point, but no 
mechanical damage was apparent. Another test was to raise 
two of the boxes slightly, so that the roller thumped down on 
the following one, but no harm was done beyond the 
depression of the gasket under the top plate of the box by gin. 

The track is well laid throughout, and the cars run very 
smoothly round curves snd over points and crossings. The 
latter have been supplied by Messrs. Askham Bros. and 
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Fra. 5.— LONGITUDINAL SECTION ОР Track A*D Motor Truck. 
Scale, 1:32. 


HEUTE ERG ——— 


2 


Fic. 6.—PLAN AND SECTIONAL ELEVATION OF MAGNETS AND SKATE. 
Scale, 1:30. 


"Fic. 64.— CROSS SECTION OF TRACK AND MAGNET SYSTEM, 
Scale, 1:30. 


Fic. 7.— PLAN AND ELEVATIONS OF TRUCE EQUIPPED WITH SKATE, MAGNETS AND MOTORS. 
Scale 1:32. 
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Fic. 8.— DIAGRAM OF CAR WIRING, 


Fia 9. – SINGLE AND DoubBLE-DECK Cars OUTSIDE CAR Перот. 
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Wilson and the Lorain Steel Co. Special patterns of crossings 
had to be made for every junction, and these crossings are 
fitted with special hard renewable pieces. Messrs. Askham 
Bros. and Wilson’s drain rails on Dawson’s patent are also 
employed. 

Cars are already running on 5 or 6 miles of track (mostly 
double), and another 6 miles is being added. If powers are 
obtained for the outlying districts, the whole system will 


Fic. 10.—ViEw or LINE. 


include 80 miles of track. We propose to deal with the feeder 
system, and to give a map of the route in another article 
in which the recently re-modelled electricity works of the 
Wolverhampton Corporation will be described. 


THE WOLYERHAMPTON EXHIBITION.—III. 


Messrs. Joseph Evans & Sons have provided a battery of feed 
pumps for supplying the feed water to the main range of boilers. 

hese pumpe are fixed in an extension of the boiler house; they draw 
their water from a storage tank supplied from the Corporation mains. 
The steam pressure carried onthe main boilersis 1 801b. per square inch, 
and the diecharge water passes through a relief valve loaded to 
200lb. per square inch pressure when not required in the boilers. Two 
of the three pumps are horizontal, and fitted with Messrs. Evans’ 
“Cornish” system of compound steam cylinders, and double-acting 
outside-packed ram pump ends, The two cylinders of each pump 
are 9in. and 16in. diameter, the rams being 7}in., and all have a 
stroke of 24in. Each of these two pumps, at moderate speed, will 
deliver 8,000 gallons of feed water per hour, and either of them is 
сарез of taking the maximum load duty that the boilers will be 
ca 5 to perform. They can be run as slow as 2 piston feet 

minute. 

In addition to these two punpe Mesers. Evans & Sons have pro- 
vided a vertical compound feed pump of a new pattern. This has 
‘Gin, diameter high pressure and 10in. diameter low-pressure steam 
үш and two біп. diameter single-acting rams, all 12in. stroke. 

t is capable of delivering about 3,500 gallons of water per hour to the 
boilers, and is calculated to deal with their ordinary day load. This 
pump, which is illustrated in Fig. 4, may be considered as a develop- 
ment of the fly wheel principle of pump, with vertical outside-packed 
eingle-acting rams. The crank motion and flywheel are dispensed 
with, but the same general arrangement of steam cylinders and rams 
is maintained ; the two sides, however, are coupled together by 
means of a steel beam vibrating on a central shaft. Each pump ram 
has a crosshead and slide arrangement, enabling the radial motion of 
the beam to accommodate itself, the actual travel of the slipper block, 


however, being very small ; for a 12in. stroke of ram it is about lin. 
only. The high-pressure steam cylinder is placed over one ram, and 
the low-pressure cylinder over the other; and the steam valve 
motion is driven by means of a small crank on the end of the 
beam shaft, connected up by means of a rod toa small L lever, 
mounted on a suitable bracket. This latter lever, in its travel, moves 
over a small auxiliary valve working in the high-pressure steam 
chest, and вэ admits steam to either end (as the case may be) of a 
piston working in a small supplementary cylinder. This piston is 
attached by means of a suitable spiadle to both the high-pressure 
and low-pressure slide valves, so that wheu it is driven over by the 
steam, it reverses th» slide valves of both steam cylinders simul- 
taneously. The auxiliary valve mentioned is also a small slide valve 
of very simple construction, and is so arranged that it uncovers its 


Fie, 4.—MzssBs. J. Evans AND Sons’ New VERTICAL FEED PUMP. 


pora at the extreme end of ita travel only ; consequently, the lia- 
ility to vary in the stress, common to most direct- acting pumps, is 
eliminated, and the working speed of this pump can be reduced to & 
very small one. 

Messrs. Mavor and Coulson exhibit their “Hurd” electric bar coal 
cutter, shown in Fig. 5. This consists essentially of five parts, viz. : 
—(1) Cutter bar, (2) gear head, (3) motor, (4) switch box, (5) hauling 
gear. The cutter bar is forged of mild steel, and is tapered towards 
its point. Taper holes for the cutter shanks are drilled on and also 
between the threads, and the cutters may be inserted in either series 
of holes according to the width of the holing required. The spiral 
thread formed on the bar acts as a worm conveyor, bringing the 
cuttings out from the holing, giving freedom to the cutting picks, 
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and leaving space for the coal to drop. On the inner end of the bar 
renewable t rings are fitted, and through these a reciprocating 
motion is imparted to the bar. The gear head (Fig. 7) of the large 
machine is of cast iron, and of the small size of cast steel. The 


motor shaft projects into the 
the double bevel wheel, which in turn drives (with a reduction 
of 2 to 1 in speed) the pinion on the cutter bar. Ready 


Fic. 6.—Currer Pick. Fic. 7.— GEAR HEAD. 


(Half-size). | 
access to the gear is obtained by removing the gear case cover. 
The rack in the lower part of the gear case, in conjunction with 
a pinion not shown in the illustration, provides for turning the lower 


Fia 8.—REciPROCATING GEAB. 


part of the gear head with the cutter bar round the vertical axis for 
cutting in, and a worm gearing, with the worm wheel shown upon 
the spigot of the gear case, provides for turning the whole gear case 
round its horizontal axis to tilt the bar. 


Fic. 5.—Тни " Новр” Exgcrric BAR Солі CUTTER. 


The reciprocating motion is obtained from a worm upon the boss 
of the bar-driving pinion (see Fig. 8) gearing into two small wheels, 
each of which drives a le by means of an eccentric piu. The 
toggles impart a to-and-fro movement of about 2in. to the thrust 


a . 
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gear case, and its pinion drives, block, and with it the cutter bar. A feather in the bar enables it to 


pass to and fro within its driving pinion. The combined rotary and 
reciprocating movement of the bar gives a chipping and shearing 
action on the coal, greatly reducing the strain, and effectually pre- 
venting the bar from clogging. The whole gear case being completely 
enclosed, copious lubrication is ensured by partly filling the lower 
portion with oil or grease. At the outer end of the bar bearing a 
stuffing box is provided to keep the oil in and the dust out. 

The motor, is, of course, enclosed, so that it is absolutely gas tight. 
Its shell is of high pen cast steel, and has incorporated with 
it the socket into which the spigot of the gear head is fitted, and also 
the hand gear by which the bar is raised and lowered. The pole 
pieces with their exciting coils are detachable from the sides of the. 
shell as shown in Fig. 9. The armature is of the slotted core drum 


Fic. 9. —Moro& or Coll. CUTTER. 


type, the core being built up on a cast-iron hub, which also carries 
the commutator independently of the shaft. A screw with external 
handle is provided to admit an adjustment of the brushes without 
opening the hand hole. The starting switch and resistance for this 
machine are likewise enclosed in a gas tight cast-iron box with an 
insulated external handle. 

The haulage gear is automatic and is driven by a renewable worm 
on the end of the armature shaft operating a crank and ratchet, 
The rate of travelling may be instantly adjusted to adapt it to the 
hardness of the holing by varying the travel of'the ratchet. On the 
medium and large size machines a self-coiling arrangement is fitted 
to lay the steel-wire rope evenly on the drum. 

The Edison and Swan United Electric Light Co.’s stand has on it a 
show case containing examples of every kind of lamp manufact ured by 
them. In addition, there is also a smaller case, containing a historical 
collection of lamps from the very earliest attempt at incandescent 
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electric lamps down to the present Ediswan" lamp. Among these 
lamps are the first. experimental lamps, as made by Mr. Edison and 
Mr. Swan independently in America and England, also the lamps 
produced at the celebrated law suit when the Edieon and Swan 
patents were upheld. 

The company also show a large number of small motors from 
sy HP. upwards. A 12 HP. motor, directly coupled to an 
“ Ediswan" dynamo, takes current from the exhibition mains at 
500 volts, and supplies current at 200 volts for use on the stand. 
The company makes a speciality of sewing machine motors, designed 
so that they may be attached to any existing machine without belt- 
ing. A simple method of speed control is used worked by a treadle. 

The moet popular part of the Edison Company's exhibit is pro- 
гау the electric light fittings, some of which аге of moet artistic 

esign. 

We may also mention that this company is supplying the majority 
of the lamps used for the exhibition lighting, both for interior 
illumination and also for decorative purposes, the order received by 
them from the exhibition authorities amounting to 12,500 lamps, all 
of 16 cp. | 

The Hiram Maxim Lamp Co. have supplied the lamps for the 
illumination of the concert hall and central bandstand, and they have 
a small exhibit representing an artistically-lighted velvet and plush 
drawing - room containing statuary. This firm also show the Spiral - 
ette” globe, which is a glass spiral made to cover the ordinary globe 
of an incandescent lamp. 

The cable-manufacturing firms do not exhibit, with the exception 
of Meesrs. Isidor Frankenburg, who have built up a cone 16ft. high 
with drums of cable of various sizes, insulated with vulcanised india- 
rubber. Messrs. Frankenburg also show two cases, one containing 
samples of various classes of cable, and the other interesting samples 
of rubber in various stages of manufacture, as prepared by the firm 
at their works, and samples of cables showing the different stages of 
construction. There are also on the stand a number of coils and 
drums of wires and cables of different classes. 

The arc light cables used in the interior of the exhibition are 
insulated with vulcanised rubber, taped and braided and supplied by 
this firm ; and all the other main feeders, distributors, junction- 
boxes, &c,in the exhibition and grounds have been lent by the 
i Insulated Wire Co. The latter firm has no actual exhibit, 

owever. 


“MARCONI, WILLIAM.”* 


. William Marconi, inventor, electrical engineer and wireless wizard 
born Bologna, 1875; invented “The Marconi System of Doing 
Everything Without Anything"—was brought up in a nurseless 
nursery, and learned to play gameless games with toyless toys. Early 
hardships in living on such foodless foods as beefless steaks, sauceless 
sausages, and cowless milk taught him the ingenious principle which 
he has later put into effect with such marvellous results. 

Was educated at Leghorn under Prof. Rosa, and bacame an expert 
in the making of Leghorn hats without brims, and 1а the raising 
of a special breed of Leghorn roosters, the peculiarity of which is 
that they never crowed. The crowless rooster has since become a 
leading industry of Leghorn and asa fighter is only excelled in invin- 
cible toughness by himself as a broiler. Returned to Bologna and 
took up experimentation in “ Lessology." Inside of a year he had 
discovered a method of making a pigless sausage that has since 
become a most attractive edible, although the exact secret of the 
recipe has never been divulged. 

In the next year his energies were devoted to the Marconi syetem 
of language, and the several little text books—** Frenchless French,” 
* Spainless Spanish,” and Germless German,” or How to be Silent 
in Twenty Tongues —have been of inestimable service to linguistic 
students. 

To amuse a small boy in a semi-scientific manner, one winter's day 
he ran about the child's nursery shuffling his feet along the carpet for 
a few minutes, and then suggested touching noses with the youngster. 
The electricity generated by his activity created & spark, which, 
before the noses touched, formed a link between them. ‘The dis- 
covery flashed upon him instantly. If,’ the young man reasoned, 
* we can project a spark of electricity 1; in. between two unconnected 
nasal poles, what is to prevent our sending it 3,600 miles through the 
air without a wire ?” 

It was as qu as Newton's discovery of the law of gravitation. 
Experiments followed. Inside of six weeks the young inventor was 
able to elicit a response on the wireless method from a galvanised 
dog standing 8ft. away from the keyboard. Later the distance was 
extended further and further, until 1902, when the letter S," ticked 
off in the British Isles, hissed through the ether and s oughed sibi- 
lantly upon the top of a trolley pole in Newfoundland. 

Upon this Marconi’s claim to immortality now stands, but it is 
expected that he will not rest tranquilly upon laurels alre ady won, 


* From the New York Herald. 


an expectation which gains reasonableness from the rumour that he 
is perfecting a method by which suspension bridges may be built 
without cablee, as well as a wireless wire mattress by the use of 
which a tired person may lie down upon nothing at all and sleep 
the sleep of the just. The Marconi pie, made wholly of electric 
currents, 18 said to be moet, nourishing, and the pocket telephone, by 
means of which a man in New York can ring up a friend in San 
Francisco at any time of the day, provided the two instrumenta are 
in tune, is likely to work a revolution in telephony. Address: 
William Marconi, Tbe Atmosphere, Morse Code. 


CABLE LAYING ACROSS THE TAWE (8. WALES). 


It is not often that central station engineers are called upon 
to lay high-tension cables in the bed of a river. Usually 
there is sufficient responsibility and difficulty in laying cables 
under the pavements of & town. Mr. C. A. L. Prusmann, 
however, has recently laid some such cables across the river 
Tawe at Swansea, particulars of which he has supplied us 
with and which we give below. To supply an outlying portion 


TRENCH WORK LEADING TO THE RIVER. 


of the town it became necessary to cross the river, and foue 
concentric cables, each of 0:048 sq. in. section, have been laid, 
transmitting single and two-phase currents of 50 periods at a 
pressure of 8,000 volts. The cables have been specially made, 
and the dielectric consists of impregnated paper, this latter 
being lead-sheathed, and over it is a covering of vulcanised 
bitumen. Outside this is a heavy yarn and armouring of 
double layers of galvanised steel wires, the whole being finally 
yarned and compounded. 

The sheathing of bitumen .on the lead has been introduced 
to protect the lead against any action of the water. The 
cables have been laid in а shallow channel in the bed of the 
river, a hawser and pulley being used for the purpose. 
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| RAILWAY BLOCKS AND TELEGRAPHS—RECENT 
PRACTICE.* 


BY A. T. KINSEY. 


I feel that I am at some disadvantage in introducing this subject to 

the Institution, as I am neither to talk of thousands of volts nor yet 
of kilowatts, and I have no imposing mathematical array. I have 
thought it best to deal with matters of which I have first-hand know- 
ledge, and also some experience, and matters which, I think, have not 
previously been brought before the Dablin Local Section. The Irish 
railways have, however, an enviable freedom from accidents, which 
have almost entirely disappeared since the introduction of block 
working on all lines, The cost of the block signalling is a very con- 
siderable factor in the working expense of a railway, and the railways 
of none of the countries in the world spend so large a proportion of 
their ings in this manner as those of the United Kingdom. 
When I responded to your committee’s invitation for a Paper, it was 
my original intention to outline the gradual changes in the electrical 
equipment of the Irish railways, due mainly to the passing of the 
Regulation ot Railways Act of 1888. But I have since felt that 
it would be best to confine myself almost entirely to the extension of 
block signal working where double lines of rails exist, and to the 
introduction of the train staff block instrument where—as in the 
majority of Irish lines—there is only a single line of rails. 

Prior to the gradual operation of the act mentioned, there was 
usually a telegraph circuit of the omnibus type calling at all the more 
important stations, and the more it served the better, as transmission 
was thus avoided. The commercial telegraph circuit usually connects 
two places, and the less busy circuit may possibly take in several 
places, at the most four or five, This is the ordinary telegraph circuit, 
and, whatever type of instrument may be employed, five offices is 
usually considered a limit. But the conditions and demands of Irish 
railway. telegraphy are quite different. I know of a double-current 
sounder circuit on one of the “great” railways of Ireland, which 
has no less than 13 stations spread over 80 miles of line upon it ; the 
саун аха all differentially wound, of Siemens’ make, with their coils 
joined im multiple for economy in primary cells ; and, strange as it 
may seem to an‘ ordinary telegraphist, this circuit works year in 
year out almost without a complaint, and excellent signals are 
obtained at all stations, I only mention it to show how far we have 
upon the railways wanderéd from the beaten track, and satisfied what 
not] ago would have been considered impossible conditions. 

The bi signal method of controlling the traffic on a line of rail- 
way puts a distance between each train. It therefore follows 
that one train cannot overtake or meet another, as one train only is 
permitted to enter a block section at a time. The space and distance 
1s дей aed by the amount of traffic to be dealt with on the section. 
It may be & space-distance of miles on one section, and of a fraction 
of a mile only on another. The usual conditions of traffic are known 
beforehand, and the signal cabins disposed accordingly ; and as their 
maintenance is such a considerable item of the working expenses, 
the fewer of them to be maintained, the better for the dividend, 
provided that the traffic be smartly handled. It must not be 
assumed that the cost of block working on double lines of rails is 
all loss, to be tolerated only on account of its absolute safety. It has 
rather, 1 think, tended also to some economy, as a driver, knowing 
that he has a clear road” until he reaches the next section, can 
make the most of it. | 

The earlier types of block signalling instruments were designed to 
represent the actual semaphores on the line—miniature signals, in 
fact—and the reversing switch was a facsimile of the lever in the 
signalman's lever frame, which pulled the semaphore “оп” and off,” 
with a loud bell in addition to make these movements heard as well 
as seen, Time has tended to modify these parts and to reduce them. 
The reversing switch has disappeared, and the plunger has unite} 
with the semaphores in the one case. There are plenty of the block 
instruments designed by Mr. (now Sir William) Preece still in use in 
Ireland, and they continue to do excellent work. They consist of 
three se parts—a plunger (or key), for sigcalling ; a reversing 
switch, for putting either pole of the battery to line; and a block 
containing a ganap aoo arm raised and lowered by the current, a 
second semaphore showing by means of a disc whether the signal arm 
was “off” or “on” at the distant station, aud the indispensable bell. 

This apparatus has, however, been gradually displaced in Ireland 
by “ Harper’s” block, which, I understand, is cheaper in first cost and 
its after-maintenance, the minimum voltage employed for Harper's 
instrument being 5 volts, as against a minimum for Preece’s of 20 volts 
—a considerable difference. As Harper's instrument now holds the 
field almost to itself, perhaps I should describe it more closely. The 
apparatus is identical in each signal cabin. It consists of two elec- 
tromagnets, one in the sending circuit and one in the receiving 
circuit. Attached to the open ends of the cores of these electro- 
magnets are four steel extension pieces, operating induced needles of 


* Paper read at the Dublin Local Section of the Institution of Electrical 
eers, 


Spagnoletti’s design, brazed in the centre во ав to prevent the forma- 
tion of a closed magnetic circuit. The pivots of these needles extend 
through the face of the instrument and carry the miniature semaphore 
arms, which move up and down according to the direction of the 
current through an angle of 45deg., remaining either in the horizontal 
or drooping position until a reversal is sent. There are two internal 
sets of key-springs for sending the revereals to line operated by a 


single pl , the position of which over one or other set of the key- 
springs is determined by a rotating disc. This disc at the same time 
gives the signalman a visual coloured indication of the signal he is 


sending—viz., ‘‘ All clear" (on a white ground); “Train on line" 
(on a red ground) ; and “ Train off, but section blocked " (on a green 
ground) The warning colours of the disc guide him mechanically, 
and if the disc is in its true position a wrong signal cannot be sent. 
Every signal is marked on the bell at the distant cabin, This bell 
is operated by a relay, and not by theline current direct. Experience 
has proved that these instruments are ipa d reliable and satis- 
factory, as there is no adjustment beyond that of the relay and bell 
ever necessary. 

The length of the block section is determined, as I have previously 
stated, by the number of trains passing, and as this quantity may be 
very variable over the 24 hours, it becomes neces to vary the 
length of the sections themselves во as to accommodate it. It is usual 
to vary the length by means of switches to suit three conditions— 
ùe., day, night and Sunday. There may be represented diagramma- 
tically as in Fig. 1. ese changes are made by means of the 
switches at times specified. There are, of course, rules laid down for 
the guidance of the signalmen, each of whom cannot switch out and 
close his cabin until the section of line which he controls is clear of 
traffic. This arrangement, which admits of indefinite expansion as 
the traffic expands, or contraction if it lessens, has worked very well 
upon the whole. The switches in use have been of differing forms, 
but my own experience has gone to show that there is nothing to beat 
the bar tumbler type of switch with rubbing contacts, the bars being 
arranged to work vertically so as to admit of easy inspection and 
burnishing of the contacts from time to time. 


DAY 
A B С D E F G H і 
0—0 0—0 0—0 0—0 0-0 0—0 0—0 0—0 


NIGHT 


SUNDAY - 
А Е І 
Fra. 1. 


The merit of Нагрег'в instrument in sach а section as that dis- 
played in Fig. 1 is that although the amount of current passing 
through tbe coils may vary within considerable limits, it is quite 
unnecessary to use compensating resistances in any of the circuits. 
The electromagnets respond equally well to the heaviest as to the 
lightest current without any adjustment of the arme or bell relay. 
In the diagram given, the distance between A and B is only 1 mile, 
whilst the distance between A and E is about 12 miles, and the cur- 
rent varies accordingly, but the arm in A's sending circuit rises and 
falla equally well without adjustment. A daily working test such 
as this is a severe one, but the working has continued satisfactory 
for years, There ie, moreover, no difficulty in a contingency in 
working a Preece’s block at one end of a circuit and a Harper's blcck 
at the other end, but this will readily be understood after what I 
have said as to “Harpers” adaptation to a much heavier current 
than the normal one. There are working circuits with Preece's 
blocks and day and night arrangements comparable to those in Fig. 1, 
but it is necessary to use compensating resistances in the shorter Fine 
circuita, and shunts in the circuit controlling the disc. If, however, 
these points are carefully considered when the circuit is established, 
almost as smooth working is obtained as with Harper’s blocks, and 
considering the trouble of their initial adjustment it is surprising 
what constancy is obtainable afterwards with Preece’s instruments. 
This leads me to say that railway working demands as its firet and 
last condition an absolute freedom from interruption, or the nearest 
thing to it And the arrangement figured satisfies these working 
conditions, and gives a very small annual percentage of faults per 
instrument. | 

Some special modification is, of course, necessary for junction work- 
ing, and this is provided for in Harper’s instruments mechanically by 
placing the two block instruments of the convergiag lines of railway 
inside one case, and so arranging the discs that the © All clear” signal 
can only be cent to one side at once, and not then unless the other 
disc is showing —viz., “ Train off but section blocked.” In addi- 
tion to the block and the telegraph circuit it is desirable to give each 
sigoal cabin some means of speaking to the adjacent cabin on 
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side. Of courte, this could be done by means of a separate circuit, 
but the question of the cost of erecting miles of wire, and its main- 
tenance afterwards, has to be looked at. Except, however, on very 
busy sections a second circuit is not necessary, as there is usually but 
one signalman in a cabin at a time to work whatever number of 
instruments may be in it It is, therefore, sufficient to enable him 
to use the same line for speaking or for block working at will; the 
exacting conditions before mentioned demanding that, whatever may 
happen to the speaking circuit, it shall in no ease disturb the bl 
circuit. A simple switch putting the line either to the block instru- 
ment, or to the telephone, would appear to satisfy the conditions, 
but experience has found it to be a faulty arrangement, both instru- 
ments having at times been inadvertently left cut off from the line. 
To obviate this contingency, condenser working was resorted to for 
the telephone circuit, and by this method the block circuits are left 
intact and attention can be gained upon the block or bell in all 
рии of the switches. I append (Fig. 2) а diagram of a cabin 
aving two blocks and a telephone to be used on either circuit, but 
a similar arrangement is employed at junctions having more than 
two blocks. By using separate line leads from the open con- 
ductor on the outside insulator to the two-way switch an inde- 
pendent condenser circuit is obtained, having nothing in common 
with the block circuit but the open conductor, and this is a 
further safeguard against riek of total failure of communication. 
The block signal is used for calling to telephone. The speaking 
is not free from noises due to inductive disturbance. It would 


TELEPHONE 


` EARTH 


Fic. 2. 


Fic. д. 
hardly be“ expected that dead silence could be obtained with a 


single untwisted conductor run in along with (in some cases 
as many as 20) telegraph circuits, but it gives telephonic speech 
which appears to satisfy railway requirements fairly well, and 1 hear 
of no proposal to spend money to improve it. Telephone trans- 
mitters of the Deckert granular type are used, and a condenser 
capacity of 1 microfarad, but I have not been able to observe any 
difference in speaking when half a microfarad has been used instead. 
This method of providing a speaking circuit is also used on train 
staff block sections, and it has stood the test of experience there also. 
It is extremely reliable, and a fault to either circuit under decent 
maintenance is unheard of. These circuits have lightning arresters 
of the comb, or saw-tooth, type, and their advantage is that they do 
not stop the circuit, after an ordinary discharge. Their blackened con- 
dition shows, however, how silently and well they perform their office. 
I now come to the blocking of single lines of railway by means of 
Webb and Thompson’s train staff instrument. On single lines the 
conditions are more complex, as provision must be made for trains to 
proceed in either direction on the one set of metals, and it is not an 
uncommon thing for the traffic first to be all in one direction, and 
then to reverse and to be all in the opposite direction, as for instance, 
engines and wagons going empty to a fair and afterwards returning 
as loaded trains. e older method of working was for there to be 
one “ staff” of wood or metal for each section, and no driver could 
proceed unless he carried it on the engine as his authority. This was 
all well and good so long as the trains were alternately up and down, 
as the staff from A would be carried to B and left there, the next 
train taking it up again at Band leaving it A. But it is obvious that 
in the case of the fair, it would have to be modified. One method 
was to send a driver on with a ticket issued by the station holdin 

the staff, tickets to be continued until the last train had arrived, 
which went forward carrying the staff. This mode of working—dis- 
pensing as it did with the space-distance—had the obvious defect that 


one train might possibly overtake another with disastrous results, 
especially at night. It had also the disadvantage that the staff might 
be at the wrong end for the train. These difficulties were designed 
to be overcome by Tyer's tablet instruments, which are still in use, 
and by Webb 1 Thompson's train staff instruments. The latter 
having been almost exclusively adopted in Ireland, I propose to 
describe it only. This instrument, patented in 1889, was шо 
for use with a metallic circuit of two lines, but the cost of the 
additional conductor led to the experimental use of the earth as the 
return, and it has been proved that it may safely be used instead of 
the second line, which has thus been dispénsed with. 
Webb and Thompson’s train staff inatrument consists essentially of 

a magazine to contain any given number of metal staffs. Entrance 
to this magazine is obtained through an opening in the head of the 
instrument and at a right angle to it. When a staff is inserted it 
cannot pass directly to the magazine, as there are five circular iron 
dises (free to rotate together on a central spindle) between them, a 

uadrant of each of the five filling the rectangle. The effort to push 
the staff downwards into the magazine causes all the discs to revolve, 
and when а quarter revolution has been made their ш ism again 
locks them. Any number of staffs can thus be inserted into either 
of the connected instruments, but they cannot be withdrawn. And 
I will explain why. The central member of the five discs is sha 
(Fig. 3) with four deep indentations, and in some one of these lies 
the principal lock, which carries a soft-iron armature, and its electro- 
magnet resta normally upon it. As will be seen by the figure, this 
centre disc and armature is practically a mechanical ratchet arrange- 
ment, permitting of the turning movement in one direction only. 
Hence in normal conditions any number of “ staffs” can be placed in 
the magazine, but once there they are securely locked, 


(To be concluded.) 


REPORT OF THE COUNCIL OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The following is an abstract of the report of the Council of 
the Institution of Electrical Engineers for the session whi¢h 
has just closed. It was presented at the annual general 
meeting last night: — 

Local Sections.—No new local sections have been created during the year 
under report, but au increasing amount of valuable work is being done in 
those previously established. The Council places on record its hearty ` 
thanks for the great assistance rendered by the Glasgow Local Section in the 
arrangements in connection with the International Engineering Congress. 

Elections and Transfers.—Notwithstanding the increased stringency of 
the Articles of Association relating to qualifications for membership, the in- 
crease in membership during the past twelvemonth has been most remark- 
able ; there have been elected during this period 25 members, 126 associate 
members, 183 associates, 203 students, making a total of 558. Candidates 
were also approved for ballot last night, and several transfers from one class 
of members to the next grade have been made. At the beginning of the cur- 
rent year the Mancheater Society of Junior Electrical Engineers was merged 
in the Institution as a students section of the Manchester Local Section. 

Deaths and Resignations.—The Council has to record with extreme 
regret the loss to the Institution by death of one local honorary secretary, 
Dr. C. Lemon ; 12 members, W. D. Bailey, A. S. Bolton, G. L. Bristow, 
E. W. Buller, W. 1. Goolden, Matthew Gray, J. Howe, J. Slater Lewis, 
H. R. Low, C. W. Lundy, J. Neale, H. D. Norman ; two associate members, 
G. A. Clark, J. M. G. Wilson; one foreign member, Jules Wünschendorf; 
five associates, К. Bayly, F. M. Hartley, J. Kemeley, Commander Clifton 
Sclater, F. H. Wilson ; and one student, E. Amos. 

Two members, one associate member, six foreign members, 15 associates 
and nine students have resigned since the date of the last report. 

Papers.—The Council, owing to the illness of the authora, or to causes 
over which they could exercise no control, has had to defer several Papers 
which had been definitely promised for reading during the session now 
ending. Several of these Papers promiaed to be of special interest, but it 
13 hoped that they will yet find a pla-e in the proceedings of the Institution. 

Publications of the Institution.—The general index of Vols. XXI.-XXX. 
referred to in last year's report, was issued in August, 1901, simulta- 
neously with the last number of the Journal to which it referred. The 
Council has decided tbat as the current year's volume is the first of a new 
10-year period, the system of indexing the Journal might with advantage 
be revised. The index will, therefore, in future be somewhat extended, 
fuller references being given to subjects of importance incidentally intro- 
duced in Papers and discussions. | 

In collaboration with tbe Physical Society, the publication and issue to 
the members of the Institution of Science Abstracts has been continued, 
and the Council believes that the usefulness of the publication is more than 
fully maintained. ІЧ was] with great regret that the Council learnt that 
Mr. R. W. Cooper was no longer able to devote the time necessary to the 
editing of the abstracts, and that he, therefore, felt himself compelled to 
resigu the editorship in December, 1901. "They heartily recognise the great 
indebtedness of the publication to his able management during the three 
years be held the office. They are glad to report that he has accepted nomi- 
nation аз one of the representatives of this Institution on the Executive 
Cominittee of Science Abstracts, the other representative appointed being 
Mr. H. E. Harrison. The Committee of Science Abstracts has appointed 
Mr. G. W. de Tunzelmann, a member of this Institution, editor in Mr. 
Cooper's place, i 
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The publication of the following Papers in the Journal as original 
communications has been approved ;— 
Note on Duplexing of Cables W. KixdLAxD, Member. 


“ The Capacities of Poly pbase Cables A. RUSSELL, Member. 
“The Rise of Teinperature in the Field Coils 
Of Dynamos 2 UN E. Brown, Student. 


“The Application of Electric Power to Machine 
Tools” (Abstract of Students’ Paper)......... 
" The Limitations of Graphical Methods in Elec- 


C. B. Nixon, Student. 


trical Ibeoor rr eer eee eas A. RUSSELL, Member. 
Note on an Observed Effect of Lightning Dis- 
charge on Birds in Мій-аіг”..................... L. JOSEPH, Astoc.-Mem. 
* A General Formula for Regular Armature 
indings" .. ........ cerent D. RoBERTSON, Associate. 
“ A Method of Studying Armature Windings by 
means of Winding Diagrams” .................. Р. ROBERTSON, Associate. 
Sparking in Switches F — ALEXANDER RUSSELL, 
Member, and CLIFFORD 
PATERSON. | 


Annual Premiums.—The Соцпс`1 has awarded the following premiums 
for Papera and communications :— 

The Institution Premium, value £25, to Mr. O. Lasche, for his Glasgow 
Congress Paper on “ The High-Speed Railway Car of the Allgemeine Elek- 
tricitits Gesellschaft.” 

The “ Paris Electrical Exhibition Premium,” value £10, to Mr. H. W. 
Clothier, for his Paper before the Manchester Section on “ The Construc- 
tion of High-Tension Central Station Switch Gears, with a Comparison of 
British and Foreign Methods.” 

The “ Fahie Premium,” value £10, to Mr. 8. G. Brown, for his Paper on 
“ Automatic Relay Translation for Long Submarine Cables." 

' An Extra Premium, value £10, to Messrs. Frith and Lamb, for their 
Paper before the Manchester Local Section on ‘‘ The Breaking of Shafts 
in Direct-coupled Units, due to Oscillations set up at Critical Speeds.” 

Two Extra Premiums, value £5, each respectively to Mr. H. M. Hobart 
for his Glasgow Congress Paper entitled “ Modern Commutating Dynamo 
Machinery, with Special Reference to the Commutating Limits” ; and to 
Mr. К. A. Soott-Moncrieff for his Paper before the Calcutta Local Section 
on “The Insulation of Conductors of Electricity in India." 

A Pronium, value £10, to Mr. David Robertson, for his original com- 
munication entitled “ A Method of Studying Armature Windings by means 
of Winding Diagrams." S -— 

4 Premium, value £5, to Mr. A. Russell for his original communications 
entitled “The Capacity of Polyphase Cables”; “The Limitations of 
Graphical Methods in Electrical 1 

Three Students’ premiums, value £10, £5 and £5, are also to be awarded. 
Salomons Scholarship.—The Council has awarded the Salomons Scholarship, 
value £50, to Mr. Philip A. Laubach, of the Finsbury Technical College. 

- David Hughes Scholarship.—The David Hughes Scholarship, value £50, 
has this year been awarded by the Council to Mr. Edward Fisher, of the 
Finsbury Technical College. РГ 
Students' Class.—Following the precedent of 1900, the Council invited 
reports from students in connection with the Glasgow Exhibition of 1901. 
Certain classes of electrical exhibits were selected and every student was 
invited to name two or more of these classes of exhibits on which he would 
be prepared to submit а report. One of these subjects was allotted to 
each student who responded to the invitation. Thirty-one reports in all 
were received, and a premium of £5 has been awarded to each of the 
following students : — 


Name. Subject for report. 

Атснівох, A. F. T.. Gas and Oil Engines Suitable for Electrical Generators" 

Davis, T. .. ... “ Electric Generators and Transformers. 

GUN, J.. Materials used in Secondary and Primary Batteries. 

LAxorond, J. B * Electrical Measuring Instruments.“ 

LAUBACH, Р. ......... ' * Electric Generators and Transformers.“ 

Ревст, Н. LL. “The Special Fittings of Electric Cars, and for Electric 
Traction generally, including the Poles for Trolley 
Wires.” 

RawoRTH, А. ...... “ Steam Engines Driving Generators." 

m m * The Special Fittings of Electric Cars, and for Electric 


Traction generally, including the Poles for Trolley 
Wires." 
“ Labour-saving Apparatus and Machine Tools worked 
with Electrical Energy." 
SMAIL, J.C. ......... The Electrical Driving of Lifts, Fans, and Pumps.“ 
| Sectional Committecs.—The Council again calls attention to the appoint- 
ment of the sectional committees representing the following interests 
respectively :—(1) Traction, Light, and Power Distribution; (2) Telegraphs 
and Telephones ; (3) Manufacturing ; (4) Electro-Chemistry and Electro- 
etallurgy. The Council would point out that the constitution of these 
committees is regularly shown in the list, of membera, and will in future 
be prinjed in the opening pages of the Journal. 
Annual Accounts and Financial Position.—The very rapid development 
in the work of the Institution that has taken place during the past few 
years has led to an increase in expenditure that is only partially compen- 
sated for by the growth of the revénue and the results achieved. Con- 
sidering, however, that there were several special expenses that may be 
fairly considered abnormal, incurred during the financial year under 
consideration, the Council is gratified in being able to report a surplus of 
£758. 2s. on the year's work. It should further be observed that the sur- 
plus would have been greater this year bad it not been that a sum of £84 
was written off for depreciation on books, pictures and furniture. No 
allowance is made in the accounts for the value of books and pictures pre- 
sented to the Institution, which might otherwise have been estimated at 
The sum of £30. 12s. 3d. has been invested on account of life com- 
positions, leaving £16. 7s. 9d. still uninvested on Dec, 51. The estimated 


Rosixson F. E. 


the Council. In the hope of 


realisable amount of subscriptions outstanding on Dec. 51 was £375, and 
of this over £210 has since been received. 

Building Fund.—This fund still continues to progress steadily, having 
risen from £8,421 in December, 1900, to £9,598 in December, 1901. 
Further contributions from members, and a further addition from the 
general funds of the Institution during the early months of 1902, have 
brought the fund up to £10,000 at the date of this report. Of the increase 
since December, 1900, over £880 has been derived by contributions from 
the Institution. It is very desirable that this fund should meet with the 
liberal support of the members, and your Council strongly urges the pro- 
priety of all classes contributing annually towards it. 

Wilde Benevolent Fund.—No demand has yet been made on this fund, 
the interest of which has, therefore, been accumulating. 

Local Honorary Secretaries.—By the death of Dr. Lemon, the position 
which he, greatly to the interest of the Institution, had held for 18 years, 
as local honorary secretary and treasurer for New Zealand, fell vacant, and 
was filled by the appointment of Mr. J. K. Logan. The removal of 
Mr. Hartley Gisborne to the Far West lead to his resignation of the local 
honorary secretaryship for Canada, and to the appointment of Dr. R. B. 
Owens, professor of electrical engineering at the McGill University, 
Montreal, in his place. Mr. M. G. Simpson's return to England on fur- 
lough, and Mr. A. J. Arnot's departure from Melbourne, have caused 
vacancies in the Indian and Victorian secretariats respectively. The 
former position has been filled by the appointment of Mr. T. D. Berrington, 
of the Indian Government Telegraphs, whilst tbe latter bas not yet been 
filled. The vacancy in the secretaryship for the Netherlands-Indies has led 
to the re-arrangement of the secretariat, in greater conformity with the 
present distribution of the membership in the district. Mr. W. Grigor 
Taylor, a superintendent of the Eastern Extension Telegraph Co., who has 
been appointed, is, therefore, officially designated local honorary secretary 
and treasurer for the Straits Settlements and Netherlands-Indies ; his dis- 
trict, however, includes not only these territories, but also the Federated 
Malay States and Borneo. 

Engineering Standards Committee.—The Council, having in view the 
importance of standardisation, and having learned that the co-operation of 
this Institution, as representing electrical engineering, would be accept- 
able, has cordially consented to assist in the work of the Engineering 
Standards committee, of which the constituent bodies had previously been 
the Institution of Civil Engineers, the Institution of Mechanical Engineers, 
the Institution of Naval Architects, and the Iron and Steel Institute. 

ecial Committees—The committee which was appointed to revise the 
wiring rules of the Institution has met frequently during the past twelve- 
month, and has so far completed its work that, subject to a few unimpor- 
tant alterations, the draft of the proposed new rules has been approved by 
makiak the rules as generally acceptable as 
may be, the committee was so constituted as to rəpresent different 
interests. By invitation, the Incorporated Municipal Electrical Associa- 
tion sent a delegate, and the rules have been laid before the committee of 
the association. The fire insurance experts also gave most valuable 
assistance, especially in the 'direct/on of enabling the committee to learn 
the views of the fire offices on all points connected with electrical risks, 
It is hoped that the new rules may be ready for issue during the present 
summer, and that they may prove generally acceptable. | 

[Reference is aleo made to the committees engaged оп the production of 
“ Model General Conditions for Electrical Contracts,” and on the 
consideration of the law of electric lighting, power, traction, &c., which 
have been published in our columns recently. ] 

The Factories and Workshops Act, 1901.—In the summer of 1901 the 
Institution joined in a movement aiming at the exclusion of electrical 
generating stations, or, failing that, at least of transformer stations from 
the operation of the act. It appeared from the correspondence that passed 
to be impossible for the Home Office to concede this point. There is every 
reason to hope, however, that the Home Secretary will be ренге to 
receive from the Council an expression of the views of the industry upon 
any regulation that may be found to operate adversely, and that is sus- 
ceptible of modification without jeopardising the interests that the act was 
intended to safeguard. The Council is now dealing with this question. A 
conference representing the industry of electricity supply has been held, 
and has, by resolution, requested the Institution “ to take steps to approach 
the Home Secretary in order to lay before him the views expressed at this 
conference as to the prejudicial effect of the incidence of certain provisions 
of the Factory and Workshops Act of 1901 on the industry of electricity 
supply, and to pray him to allow the Institution to confer with him when 
he is framing regulations under the act.” 

Museum. As a result of an appeal to members issued during the past 
year, many objects of interest have been promised, and the intending donors 
have, at the request of the Counci!, consented to retain possession of their 
donations for the present, with a view to making them over to the Institu- 
tion as soon as it is in a pcsition to place them on view. 

Presentation of Addresses.—Illuminated addresses have been presented, 
through the officia'ly-invited delegates of this Institution, to the Univeraity 
of Glasgow on the occasion of its ninth jubilee in 1901, and to the Owens 
College, Manchester, on that of ite jubilee in March, 1902. 

Visit to Northern Italy. — The Council has in hand arrangements for а 
visit to objects of electrical interest in Northern Italy immediately before 
Easter in 1903. 

International Techno-Lexicon.—At the request of the Verein Deutscher 
Ingenieure, the Council has promised such assistance as may be in its power 
in the editorial work of producing the comprehensive tri-lingual technical 
dictionary that is being prepared by that society. | 

The Library.—The secretary reporta that the accessions to the library 
during the 12 months numbered 65, nearly all of which were kindly pre- 
sented by the authors or publishers, and mentions the impossibility of 
adding to the library many books that it is desirable to include owing to 


the limited space at present available. 
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the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Aocumulators Nearly read. 

THE TELEPHONE.—By Dans Smet am and F. O. RAPHAEL. In preparation, 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol IL By Dr. J. A. FLzuING. In preparation. | 

ELECTROMAGNETIO THEORY. Vol. III. Ву Оштв НидупЕ In 
preparation, 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. С, 
RAPHAEL. New Edition in preparation. 
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ELECTRIC TRACTION LEGISLATION. 


The debate which took place in the House of Commons on 
Thursday last week in relation to the obnoxious Standing 
Order No. 22 was disappointing in character, and still more 
disappointing in its results. This Standing Order imposes а 
fundamental condition with regard to the promotion of tram- 
way enterprise whieh is of such а nature as to impede seriously 
the development ot electrictraction. Before a ВШ seeking powers 
to build or extend a tramway can be brought before Parliament, 
the formal consent must be obtained of every local authority 
through whose territory it is proposed that the line shall pass. 
If it cannot be proved to the satisfaction of the Examiners 
of Private Bills that these consents have been obtained, nd 
that the Standing Orders have been complied with, the Bill is 
not allowed to proceed tothe consideration of Parliament. These 
Ordersare rigidly enforced, and it will beremembered, asa recent 
example, that, owing to the non-compliance of the London- 
Brighton Electric Railway Bill with certain other of the 
Standing Orders relating to correct maps and plans of the 
proposed route, this Bill was thrown out before it could obtain 
a hearing in Parliament. Obviously, the intention of regula- 
tions of this nature is to protect the valuable time of our 
busy legislators from being wasted by compelling them to 
listen to arguments in favour of ill-considered or immature 
schemes, but the local authorities have taken advantage of this 
condition of affairs and have recognised that it gives them 
the “ whip hand” in negotiating with tramway promoters. 
The word “ blackmail” was used in the course of the debate, 
and it was not too strong to apply to the extortions practised 
by some local authorities. Instead of giving a simple yea or 
nay to the request for consent, they almost invariably impose 
conditions—that is to say, they set a price to their consent. 
Mr. Crirros Rosinson is fond of speaking of a local authority 
naming as the price of its consent a new facade to the town 
hall, and whether this be an actual or merely a hypothetical 
case, there is no doubt that the conditions imposed have ocos- 
sionally almost as distant a relation as this to the tramway 
undertaking promoted. Peculiarly enough this right of abso- 
lute and unreasonable veto is confined to tramway bills. In 
the case of lines built under the Light Railways Act, a 
local inquiry is held by the Light Railway Commissioners, 
and the application for a light railway ord er may be granted 
in spite of the opposition of the local authority if this be 
deemed unreasonable. As was pointed out in the courae of the 
debate, the Standing Order also gives a small local authority 
power to block a large measure for a line passing through 
several districts, and trouble on this score їй continually being 
experienced by tramway promoters. 

It is surprising, however, that the resolution to amend 
the Standing Order should have been brought up in 


the form in which it was ‘submitted to the House of 


Commons last week. Proposed as it was by the ex-President 
of the Local Government Board, and supported by the 
Chairman of Committees, the resolution should have 
been put forward, if at all, as coming officially from the 
Government, and not merely as a suggestion by а private 
member, and made in a thin house immediately before the 
Whitsun recess. Mr. Cnarrix certainly stated his case well, 
and showed considerable tact in attempting to conciliate the 
‘radical and progressive county councillors’ votes by empha- 


sising, and, in fact, basing his argument upon the fact that 


the housing question was dependent on tramways for its 
proper solution. He did not succeed, however, and it would 
have been better had he not attempted it. This alteration in 
the law is urgently needed, and, in fact, it is one of those 
which the Institution of Electrical Engineers proposes to 
advocate by the aid of a deputation to the Prime Minister. 
Bat it is only one among many alterations that are 
needed to place the electrical industry in a more favourable 
and progressive position, and these alterations must not be 
proposed half-heartedly and one at а time. Now, when this 
question of а local veto on tramway schemes comes up again, 
we shall be confronted with the abortive attempt to improve 
the existing state of affairs which has already been made in 
Parliament. The law of electric lighting, traction and power 
distribution must be entirely revised from top to bottom. 
One single measure to do this is what is required, but it must 
be a Government measure, and one by which the Govern- 
ment should stand or fall, for the upholding of our engineering 
industries is a question of national importance. 


——À 


THE PROFITABLE SUPPLY OF ELECTRICITY, AND 
THE CITY OF LONDON ELECTRIC LIGHTING CO. 8 
TARIFF. 

BY EDWARD V. CLARK, B 8C, ASSOC.M.INST.C.E. 


In The Electrician of January 10th,* in commenting on the 

question of charge for electric supply, the writer instanced 
the case of a customer of the City of London Electric Lighting 
Co., who found it advisable in part to unwire his premises, 
on account of that Company’s form of tariff. As this is one 
of the very few companies that adopt a Hopkinson form of 
tariff without a demand indicator, an examination of their 
accounts (as given in The Electrician of April 25th) with a 
view to ascertain the general effect of this tariff upon the 
undertaking may perhaps be of interest. 

The present dais 8d. per unit for the first six units 
per quarter per lamp connected during the six winter months, 
and for the first three units per quarter per lamp for the six 
summer montbs, and 2d. per unit thereafter, has been in force 
throughout 1901. "This, for a customer using his lamps 
freely, is, of course, equivalent to a rental of 9s. per lamp per 
annum, plus a flat rate of 2d. per unit for all current; and 
means that the benefit of the low rate is not received till 4s. 
per quarter per lamp in winter and 2s. per quarter per lamp 
in summer has been paid, or 12s. per annum for an all-year 
customer. In 1900, on the other hand, the charge during the 
earlier part of the year was a flat rate of 44d., aud, later, a 
tariff of 8d. for the first four units per quarter per lamp in 
winter, and two units per quarter per lamp in summer and 
2d, thereafter—t.c., equivalent to a rental of 6s. per lamp 
per annum. 

In each year current for power was supplied at a flat rate of 
24d. per unit, but the writer has no means of ascertaining 
how much was sold at this rate. 

Eliminating current sold for public lighting, a comparison 
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of the two years, as far as private consumption is concerned, 
is as follows :— 


1900. 1901. 

Units sold to private customers ..................... 11,275,000 ...11,527,000 
Maximum supply demanded ..................... kw. 10,980 ... 12,550 
Connections to mains (at end of year) 8 c. p. lamps 511,000 ... 549,200 
Connections to mains (mean) о. 470,000 ... 550,000 
Diversity | Conn. to mains at ond of year 149 1:42 

factor. | Max. supply demanded d 
Units sold per mean ame 15 Еи 5 24 21:8 

Units sold х жб S 

Load factor Max demandx8,760]. 7 1177 10:7% 
Revenue from private. customers, i 

excluding meter rent??? £192,000 . £216,000 
Revenue per mean lamp connected ..... ............ 817s .. 8:163. 
Revenue per kw. of max. demand .................. £17 100 ..£17110 
Revenue per unit sold ................................. 4:094. | 4:54. 


The first thing that strikes one's attention in this summary 
is that, although the average charge per unit has increased 
from 4:09d. to 4·5d., or by 10 per cent., yet the revenue per 
mean lamp connected has actually fallen a trifle, and the 
revenue per kilowatt of maximum demand on station has 
risen by little over } per cent. As it is the charge per unit 
that the customer feels, while it is a high revenue per kilowatt 
of maximum demand that benefits the station, the above figures 
can hardly be regarded as other than most unsatisfactory. 


Again, the units sold per lamp per annum have fallen from 
24 to 21:8, the load factor from 11:7 to 10:7 per cent., and 
the diversity factor” (i. e., the ratio of connections to mains 
at end of year to maximum supply demanded) from 1:49 to 
1:42—in each case a distinct retrogression. 

The increase in current sold in the year amounts to but 
2:8 per cent., as against 51 per cent. last year; but this may 
be explained in part by the fact that in 1900 a large amount 
of electricity was sold to other companies, and much less 
(though still some) in 1901. But the falling off iu new con- 
nections, from 19 te 74 per cent. (or from 82,000 lamps to 


88,200), is decidedly unhealthy. 


The most. unsatisfactory feature, however, is the relation 
of connections to maximum demand, the latter having risen 
by 1,350kw., against an increase of but 1,225kw. in the former. 
This can only mean that, in addition to all new customers 
coming on at the -peak, over 100kw. of day-load has been 
replaced by peak-load—a most unfortunate state of affairs. 

To what extent this retrogression of the company is appa- 
rent only, and due to but little current being sold to other 
companies thi3 year in comparison with last, it is hard to say ; 
but it certainly seems that the tariff is proving detrimental to 
the welfare of the undertaking, and that the absence of the maxi- 
mum demand indicator is doing à good deal of mischief. In 


the first place, there must be, it is evident, a very large num- 


ber of unprofitable, short-hour consumers, since the revenue 
per lamp conneoted is but 8:168. in spite of an average 
receipt of 4:54. per unit; and for these the demand indicator 
is clearly an unnecessary luxury. This class of consumer, 
in no case using anything like 18 units per annum per lamp, 
and quite content to pay the full rate of 8d. per unit for the 
convenience of the light, will naturally instal just as many 
lamps as are desired, thereby keeping low the revenue per 
lamp and per kilowatt of maximum demand; and nothing 
in the present state of the law can prevent their connection. 
But with long-hour consumers needing lamps nearly all day 
during the winter months it can hardly be questioned that the 
demand indicator would be highly beneficial to company and 
customer alike. The case of the writer's friend who dis- 
connected some 12 or 15 lamps out of a total of about 56 is 
seen, from the company’s accounts, to have been by no means 
unique; and it must be remembered that lamps thus dis- 
connected—those in vaults and dark corners, not used often, 
perhaps, and never for long at a time—must be highly pro- 
fitable to the company, even if their total consumption 
amounts to but a few units each per quarter. Being used at 
any hour of the day, and for but short periods at a time, their 
diversity factor will be very high, and they will-cause but 
little extra strain on the supply, even if used at time of peak ; 
it is for this class of lamp par excellence that the indicator 
with time-lag caters so well, and it is this class of lamp that 
the present tariff is fast tending to eliminate—the lamp that 
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can be spared with a little inconvenience, and that does not 
look to be worth 9s. per annum, though it may, neverthe- 
less, use a fair amount of current before the year is up. If 
long-hour consumers—those burning nearly, if not quite, 
18 units per lamp per annum—were given the option of a 
maximum demand indicator (at an additional meter rental 
to cover its costs), and its use was urged wherever it appeared 
likely to be beneficial, this falling off of intermittent lamps 
should be largely prevented ; and the lower rate per unit that 
would result to the most profitable consumers would certainly 
tend to increase their use of current, and to prevent their 
recession to the rival company. There would be no necessit 
to instal these indicators in every case, and wherever foun 
that the maximum demand was the same as the number of 
lamps connected, the indicator could at once be removed, and 
the sole expense would be the one year’s rent and the cost of 
fitting. 

Finally, though firmly of opinion that the present tariff is 
not the most desirable, the writer has no wish to convey the 
impression that the City of London Company’s position 
(despite last year's working) is other than promising. The 
competition of the Charing Oross and City Company is far from 
an unmitigated evil, as with their flat tariff to all classes of 
customer, they may be safely relied on to attract the short 
hour, unprofitable consumers in shoals, and to relieve the 
City of London Company from their unwelcome attentions. 
But with the latter’s tariff in its present form there is bound 
to be removed with the chaff a large amount of wheat which 
the demand indicator ought to be able to retain. 

In any case, the progress of the competition between these 
two companies, with their respective tariffs, cannot fail to be 
of the very greatest interest. 
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At a meeting of the Institution of Junior Engineers, held on 
May 2nd, the chairman (Mr. Percival Marshall) presiding, a Paper 
was read on the above subject by Mr. Lewis H. Rugg. The 
difference between а Colonial railway and a light railway was first 
dealt with, and it was shown that the latter was one on which the 
rails and general character and construction was light, as a whole, 
and the epeed and carrying capacity of the trains low in comparison 
with the standard main lines of the country. The cost of Colonial 
railways varied between £6,000 and £10,000 per mile per a single 
track, with average maximum gradients of 1 in 45, 5-chain curves, 
and rails weighing 50lb. per yard. It was now recognised as false 
economy to reduce the weight of rails ; but as the weight, and there- 
fore cost, was frequently about one-third of the whole cost of the line, 
good design of rail was most essential The sections should vary 
with the size, on account of the strength varying as the square aad 
the stiffness as the cube, while sleepers should be placed nearer 
together than was the practice in England. 

From a financial point of view steep grades and high summit leads 
were desirable, it being quite a mistake to suppose and to agree with 
the popular idea that easy grades and curves resulted in a successful 
railway. Sharp curves should never be adopted, except where neces- 
кагу to avoid heavy earthworks, as they diminished the speed of trains 
and advantage could not bé taken of the energy given to the train on 
the down grade to assist it in the next ascent. For this reason 

curves were most undesirable at the bottom of long gradients. 
Nothing less than 2ft. Gin. should be adopted per gauge, as this was 
adequate for the sharpest curves. Except in mountainous dis ricts 
where sharp curves were necessary, or where a very inexpensive line 
was proposed, there were no advantages in adopting a gauge leas than 
the standard of the country. Rolling stock could be of the same 
weight, and the formation width could also be the same. "The only 
disadvantage, and that a small one, was the extra length of sleeper. 
On the other hand, the limited space for the locomotive machinery 
was an undesirable feature of the narrower gauge. In constructing 
earthworks it was not necessary that banks and cuttings should 
balance, as material for banks, with cheap land and labour, was more 
economically obtained from side cutting. The monorail trucks 
made by the Monorail Portable Railway Со. were recommended 
where two rails were objectionable, as offering greater facilities to 
progress with ordinary native labour. Steel nea (about double 
the cost of creosoted sleepers) were frequently , durability being 
greatly in their favour, but they did not give the ease and elasticity 
to running which were characteristic of the timber sleeper. With 


reference to bridges, pee dia is girders, if applicable, were to be 
preferred to through girders; they were cheaper and most rigid. 
Where timber was cheap the Howe truss should be adopted. "There 
was no actual economy 1n making trestle bridges in place of banks, 
except through swampy ground or where great heights were 
encountered, and where first cost was an important factor. 


ELECTRICITY WORKS ACCOUNTS. 


Huddersfield Municipal Electric Supply Works. 


Our first table this week includes analyses of the last two 
years of working of the Huddersfield undertaking. Compared 
with the 1899 results, those of 1900 marked an unfortunate 
retrograde movement in respect of many of the cost items. It 
is satisfactory to find that the lost ground has been virtually 
regained, for, after deducting the public lighting costs (attend- 
ance and renewals of public lamps), the total cost figures per 
unit sold for the three years stand at 1:561., 2:294. and 
1:574. respectively. These values (without , excepting the 
1900 costs) are most creditable to the engineer, while the last 
figure given—that pertaining to last year’s working—is at 
least 0:84. under the average total cost of municipal concerns 
of similar output and load factor in 1900. 

It should be an encouraging sign to find the output and load 
factor rising as they do. List year's output exceeded that of 
1900 by 27 per cent., while the loa 1 factor was 10:7 per cent., 
as against 8:96 per cent. 

The average total revenue received from all sources wa3 
also slightly under the average, but it was found possible to 
pay out of the gross profit amounts totalling over 8 per cent. 
of the mean expended capital in respact of capital charges. 

We repeat the following table giving particulars of the 
financial results in past years :— 


| е е 
Year| ы В, No: of Output Surplus appropriation | ү, 
ended, №: of 86р. | in 8 V by 
Dec. 99? lamps ата sur- Int. | Sink- , Deprec. boro’ 
31. sumer&| con- sold plus. on | ing | and fund. 
ecte . loans. fund. conting.“ 
1893", 112 | 9615! 45,224 – 2209 2058 81,60. 22847 
1894 214 15,542 | 156,169 |+ 1, 570 1,606 1,888 2,065 
1895 | 280 | 20889 | 227,753 | 2,474 1,70 2079 1,375 
1896 | 385 | 28,983 304,163 3, 724 1,880| 1410 £434 B 
1897 598 41,702 | 438,848 | 4,964 2,190; 1,589 1,184 
1898 | 806 54,154 | 595,577 | 6,936 2.602 1,898 2,437 
1899 1,082 70,178 951,033 | 9,040 | 5,646, 2,565 2,829 
1900 | 1,331 85,653 | 928,996 7,830 3,757 3,985 110 
1901 |1,547 100.757 1,179,849 11,647 | 4,342 3,949 3,358 
* 17 months. 


Walsall Manicipal Electric Supply Works. 
Consistent with its now well established character this 
undertaking again shows diminished costs, and, moreover, 
costs which, considered in relation to the output and load 
factor, are highly creditable. In spite of increases in the rates 
and taxes, as well as in the rents, the total costs show a reduc- 
tion of over 0:31. per unit on the already low costs of 1900. 
Most of the item of works возів, as well аз the manage- 
ment charges, have contributed to the improvemant. The 
repairs and maintenance costs at the station are still too high 
at Odd. per unit. This fact, however, only enhances the 
credit due in respect of the other contributing items of cost. 
A salient feature of the financial results is that the deficit 
handed down from former years was last year wiped out. 
Sums amounting in total to 4:7 per cent. on the capital were 
pa e interest and depreciation, and there was a net balance 
of £106. | 


REMARKS. 


J Exclasive of punio lighting and inclusive of £266 contract sales.. g 
salary £450 an 


WALSALL. —a Over expenied. b Insurance. c Maximum demand system. The 
lighting and motor power charges are subject to discount of 10 per cent. for 10,000 
units par annum or 124 per cent. for 15,0 0 units per annum. d Maximum demand 
system (first 300 hours of maximum demand per quarter at 24d. per unit). e Мах! 
mum demand system, 6d. for 230 hours half-yearly and 2d. after, with 10 per cent. 
discount for annual consumption of 10,00) unita and 124 рег cent. for 15,000 unita. 
X 24d. for 200 hours quarterly and 1d. after (maximum demand system). g Includes 
£150 in 1900 and £168 in 1901 salary of engineer. 
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3 Worked by ze e oam san кше мне c „ыы — мше „= Huddersfield Corporation, 
8 of Supply ——— | July, 1898. 

of Supply .. . . .. Alternate-current transformer sub- stations. 
A. B. Mountain. 


DEC. 31, 1900. 
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WALSALL. 


| Walsall Corporation. 

December, 1895. batteries. 
| | High-press. con. - current with trans. and storage 
Alexander Wyllie. 


DEC. 31, 1900. 


YEAR ENDED DEC. 31, 1901. DEC. 31,1901, 


OUANTITIES— | 
Units generated —— 2 Ll — њан „чы „ше —— om каш — — 1,357,607 1,635,608 404,682 479,865 
w SOLD (TOTAL) „m.u nenun na nan nan mam nan nam nan nan >a +a 28,906 1,179,849 275,643 340,232 
» sold to consumers . ILI 843,687 1,062,358 « 246,363 310,952 
s 8014 for public lighting, &. sas sm sass. 85, 809 117,491% 29,280 29,280 
JJ rr un — i 
used on works . ——— ооа san cee 86,000 94,322 17,606 18,510 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY .... 130 16: 17:3 18:2 
Actual maximum supply demanded ........................ 1,184 1,257 301 kilowatts 347 kilowatts 
НОО om - 8:96% 107% 10:5% 1127 
Number of public lamps ............ ———— 38 arc, 51 (32 c.p.) glow | 33 arc, 52 (32 c.p.) glow 19 arc 19 arc 
Number of consumers ...-.. gives oubscnect becca: sessese " 1,331 1,547 169 210 
Connections to mains in 8-c.p. lamps at end of year ... 85,655 100, 734 16,457 18,961 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 2,290 2.290 
Per kilowatt Per Per kilowatt Per kilowatt 
CAPITAL— Total. — Total. pote tiga Total, | "Capacity, | Total. capacity. 
AUTHORISED (TOTAL)... sas sa sas sas san oms sas oym mn aae oan 144.215 £630 [£144,215 £630 £45.498 £758 £54,198 £903 
.. Loan (including Debenture charges) 22. 144,215 650 144,215 65:0 45,488 75:8 54,198 903 
RECEIVED (TOTAL) .................-.—.—.—.—.—.....| 136,015 59°4 136,015 594 25,450 424 45,498 75:8 
Loan (including Debenture charges) -.... 136,015 59:4 136,015 59:4 25,450 42:4 45,498 75'8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 8200 358 | 8200 358 | 20,049 334 8,700 145 
V — penis cet vet cereus sen ses ces coe — — — — — — — 
. — — — — — — — —- 
Loan (including Debentures) ........................... 8,200 3˙58 8,200 5:58 20,049 554 8,700 14:5 
REPAID (TOTAL) ............. € . 18 320 8 00 22,083 9:64 902 1:50 902 1:50 
RESERVE OR SINKING FUND.. na se 2222 — — — — 2.783 4°64 3,528 5:88 
BEND FUND 1L aurea ca cm cas oa cms om om om ne» „=... 3,110 1:36 5,510 2-41 — — — — 
EXPENDED (TOTAL). n.m nas su ne nan san nan sus oas sas as oan oas +a» 139,588 610 149,917 65:5 34,310 572 43,339 722 
Lands and buildings ses sas sas ses san sas sas 18,768 8 20 18,768 8:20 5,855 6:59 5,899 9:83 . 
do A I I эе» эл кеземел ы олэр оле эе —— 65,149 28-4 73,489 32:1 20,961 | 34˙9 25,260 42:1 
o O —— ола ьо 2 2. 55,155 241 57,144 24 9 9,485 15:8 12,150 20:2 
Miscellaneous —— ons oas sas 517 0:226 517 0:226 50 0°05 50 005 
BALANOS OF CAPITAL ACCOUNT mas man nan nar men nus ms >an oen | — 3,573: -1:56 ! – 13,902: 6 07 – 8,8604. —148 + 2,159 360 
| Per unit of | Per unit of Per unit of Per unit of 
Total. total units Total. total units Total. tota“ units] Total. total units 
ERVENUR. sold. | gold. sol }. sold. 
ТОРЫ. мег»; „+ oan sés элш ban sas oms a 48604, | 219.591 39854. £4,693 4'088d. | £5,592 3:945d. 
Revenue from supply бедоре обі расоле вай оаа 14,049 5'8394. 17,2387 3°509d. 4,122 5'5904, ‚004 5'551d, 
= 0272239 — oa ven ves cesses 1,051 0`2664. 1,306 | 02654. 83 0°072d. 100 007714, 
— public lighting 099 901090022 — ооо 803 0°207d. ` 805 | 01634, 488 0:425d. 488 0:5444. 
^ supply for traction 2 -— -— -- — — — — — 
miscellaneous sources iere 191 0*049d. 214 0°050d. — — — — 
EXPENDITURE OUT OF REVENUE— | 
TOTAL COSTS. 5........ creen . BA AACS £9,045 | 2336d.| £7,944 1 615d. £3,100 21004. | £3,395 2'395d. 
TOTAL WORKS COSTS P 646 1 717d. 5,806 1181d. 2.5 2:195d. 2,676 1:888d. 
Generation of electricity j erem —| 5,766 | 14894, 5,012 10194, 2,346 20144. 2491 1758d. 
Fuel (including cartage, K.) 3,203 | 08284. 2,499 0 508d. 1,041 0°5064. 1,140 0`8044, 
СО ЭЛИ Well, BORON eee cen cee ses ces 253 0:065а, 527 0 067d. 159 013990, 205 01434, 
Wages at A e 1,280 O 331d. 1,228 0:250d. 385 0°335d. 433 0°306d, 
Repairs and maintenance G 1,030 0 266d. 958 0°195d. 760 0`6624. 715 0:505d. 
Distribution of electricity. s...» = 048 Gan pun оог 929 bes 009 644 өзө 691 0:178d. 576 0:117d. 87 0:076d. 102 0*072d 
„ — фт» е as оао ооа sus 332 0 086d. 282 0:057d. | 78 0:068d. 87 0°061d 
2 renewals of mains, &c. Syn CURAR PA Kanban aio о 859 0 093d. 294 0:060d. 9 0:008d. 15 0:011d 
o Ming 6— ä зт зы» — ä ше ьш 2 ше этш pm 189 | 0:049d, 217 60444. | 89 0 0784. S3 00594. 
ttendance.... „„ „ „% „%ä es „ 4 es et ът T - o 107 0 028d. 113 0 023d. | . 
.. eee 81 0:0218. 104 0:0214d. j à 2 5 N 
MANAGEMENT AND PROPERTY CHARGES ............... 2,399 0:620d. 2,138 0:435d. 580 0 505d. 719 0 507d. 
Net rents — 000060000 009» 64 cas 060 cen осо ове esse 63 00164. 69 0°0144. 148 0`1254. 187 0 132d. 
Rates and ќас 2... — ban set Pap 0d sce 742 0°192d. 785 0: 1G0d. 102 0 089d. 149 0 105d. 
2 —— —— ЕИН 1,284 0:26 1d. 834 02914. 383 02704, 
. — dens —— 1,0244 0:2654. 892 0:181d. 2407 0°209d. 2599 0:183d. 
— i Ts — ons 104 | 0 027d. 113 0 0234. 28 0:0244. 34 0°024d., 
Establishment charges sas nee cee nes vee ss 315 0 0814. 214 0 0444. 42 0:037. 67 0 047d. 
Law charges &c. LLL EL E — ьан веш веш rM IT 151 e | 0:039d. 66 0:013а. 24 b 0:0214d. 23% 0:016d. 
to mean 4 to mean % to mean 
FINANCIAL RESULTS— Total. EA exp'ndec Total. Eds 0060 Total. eg ndec exp'ndeó| SA e exp'nded 
WORKING PROFIT FOR ҮБАЕБ |........................ £7,830 6'36% | £11,647 805% | £1593 | 5 500% 22.197 566% 
Sum carried to Depreciation Fund... 110 0:089% 3,558% 2:527 = = 
Sum carried to Reserve Fund. e 3,983 0:257 3,948 2°73% 717 2:25*/ 745 1927, 
Net interest on loans (incl. Debenture charges) 3,737 3:04% 4,342 3:00% 757 2'38% 1,070 276% 
BN OME for ile уозе.................................. > — — — — — — 381 0 982 у 2 
BALANCE FROM LAST ACCOUNT ........................... — — — — -395 —1 24% -275 | -071% 
BALANCE AVAILABLE FOR DISTRIBUTION, K. — а 2 + = 100 — 02737 
670 IT Se eiusd semp. Mi^ rites ET — 75 0*865/ ae — 
ORDINARY DIVIDEND Fam san sme om $ me $ = — | — = = — — — — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 53:6% 40:5 1 60:7% 
per mean kilowatt capacity к #5. 19з. 04 £3. 9з. 4d £6. 1s. 7d £5. 15а. 2d. 
REVENUE PER MEAN KILOWATT CAPACITY .......... * £7. 78. 5d. £8. 118. 20 £8. 12s. 2d £9. 6s. 5d, 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 4s. 34d. 48. 2:d. 6s. 1d. 6s. 4d. 
Price charged for lighting, per unit smm. 44d. less discount d. less discount 6d. (14 hrs.) to 24.“ 6d. to 2d.* 
Price for power, per unit . 24d. (2 hrs) to 1d. 234. (2 hrs.) told. | 21d. to 1d.4 24d. to 1d./ 
Price for public lighting . 20 are. £2. 58. per32c. p.[£20 are, £2. Oe. per glow) £25. 14s. регате per апп. £25. 14s. per атс per aun. 
Receipts per unit for private supply - 5:844, [glow — 4 01d. 5584. - 
а ging. . . . 1 73d. 2 | 5:274. ( 5524. | 
x c — — | — Digitized bv V 3X JA B 
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AUTOMATIC RELAY TRANSLATION FOR LONG 
| SUBMARINE CABLES.* | 


BY В. С. BROWN. 
(Concluded from page 140.) 


Having finished the description of the cable relay tranalation 
apparatus, I wish now to describe briefly the msgnifying relay,” a 
relay that was the forerunner of the drum cable relay.” I 
invented the “ magnifying relay” in the year 1898. It is not, at 
present, employed on any of the cables, but I know no reason why 
it should not be of great use to the cable companies in the future. 
As shown in Fig. 7, the instrument consists of a permanent magnet, 
or direct-current electromagnet, A, and of an alternating electro- 
magnet, B. In the field of the magnet A is suspended a “ recorder ” 
coil a, say of about 500 ohms resistance; in the field of the alternating- 
current magnet B is suspended another and similar “recorder " coil b, 
The suspended coils а and b are coupled together by silk fibres, as 
is shown in the drawing. The arrival current from the cable C flows 


. through the coil a to the earth-plate E, causing the coil to move, and 


as the suspended coil b is joined to it by the fibres, b will follow the 
motion of a. G is an electric battery. W is a current reverser that 
turns the direct current from G into an alternating one. H isa 
condenser of suitable capacity, placed in the circuit so as to neutralise 
the self-induction and stop sparking at the current reverser W. 

If W is revolved at a proper speed, the magnetic lines of force 
will be moving in and out of the iron of the magnet B, say at a 
periodicity of 100 oo, thredding through the suspended coil b, when 
it is at all moved out of its normal or neutral position, and inducing 
a voltage, proportional to the angle or more correctly, perhaps, to 


Fic. 7. 


the sine of the angle of deflection. By these means energy may be 


generated in the coil b, which may be hundreds of times greater than 


that employed to move the coil, this greater energy increasing and 
diminishing in exact proportion to the rise and fall of the controlling 
current. I should compare this action, if I may be allowed the 
licence, to a driver directing the energies of a horae by a pair of reins. 
R is a rectifier revolving on the same shaft as the current reverser, 
во as to turn the alternating current induced in the suspended coil b 
into a direct or unidirectional current in order that it may operate 
a “siphon recorder,” © direct-writing recorder," or any other suitable 
instrument, asthe case may be, the instrument being placed in circuit 
with the lead SS. If the circuit of the coil b, chat hangs in the 
elternating- current field, sses only resistance, the induced cur- 
rent will produce no disturbance on the period of the coils, or on the 
sensitiveness of the suspension. 

To explain this, in Fig. 8 I have drawn theoretical diagrams 
representing sine-wave curves. I is the curve of magnetic induction, 
A the curved of induced volts, which is, аз is well known, at right 
angles to the curve of magnetic induction, and B is the current 
curve, which flowing in a circuit of plain resistance would be 
exactiy in phase with the induced volta) This being во, the amperes, 
as a whole, will produce no reaction on the alternating field ale, 
because, as is seen, the portion abc is exactly equal to, opposed and 
neutralised by, the portion cde. But it is otherwise if there is 
capacity, because then the amperes will be accelerated, this accelera- 
tion being due to two E.M. F.'s impressed on the circuit, one due to 
the moving magnetic lines, and the other to the voltage stored up in 
the condenser, the portion abc being less than that part of the curve 
cde, the difference acting on the netism so as to cause the coil b 


to move out of the fleld. If there is inductance, the contrary action. 
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will take place, in which case, the part abe being ter than the 
part cde, the coil will then endeavour to remain in the field oppo- 
sing the action to move it out. 
apacity has the same effect as slackening the control of the sus- 
pensions, increasing the period of the coils and making the instru- 
ment more sensitive, while induction stiffens up the coil reducing the 
penne. This being so, a ready means for adjustment is provided for 
y plugging in induction or capacity, the control over the coils may 
be instantly increased or lowered, and this is so, whatever may have 
been the initial mechanical contro), within reason. 
I have arranged the instrument, on some occasions, to work 
with only one а coil, combining the alternating and direct 
currents on one field magnet, the current from the cable pass- 
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ing through a choking coil before flowing round the suspended coil. 
The a coil stope the induced alternating current from flowing 
into the cable, while the current from the cable is blocked, say by a 
condenser, from flowing past the rectifier and wasting its energy in the 
local circuit. Such a single-coil instrument acts as well as a double- 
coil one, but I do not know if it possesses any special advantage 
except on the score of mechanical simplicity, 

On trial with the magnifying relay over an artificial cable 
I have obtained some rather interesting results. For instance, the 
Slip A in Fig. 9 shows signals written by a siphon recorder, worked 
by a “ magnifying relay.” The “magnifying relay” acts аз a 
receiver at the end of an artificial line of 7,000 ohms resistance and 
310 microfarads capacity. An automatic “curb” transmitter was 
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used as sender, the speed being 150 letters per minute, the sending 
battery having a potential of only 3 volta) Slip B shows the signals 
received under identical conditions, but with the magnifying 
relay” cut out of circuit, the siphon recorder acting as receiver 
direct. Again, the Slip C shows signals written by a siphon recorder 
worked off а “ magnifying relay," while Slip D shows the signals 
as received by the siphon recorder direct, the relay being cut out of 
circuit. The currents were transmitted by an automatic “curb” 
transmitter of 185 letters per minute, with sending battery of 50 
volts, the K. R. of the line being 3-6. | 

Slip E shows si received at a fairly high speed, the siphon 
recorder being worked off the induced currents of the magnifying 
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relay,” as in slips A and C, the artificial line had a retardation of 3:6 
K. R, the automatic curb” transmitter was sending with a battery 
‘of 42 volte, the speed of signalling was at the rate of 280 letters per 
minute. When signals at a moderate were being received on 
the particular ifying relay used in these experiments, it was 
difficult to detect by the eye any motion whatever in either of the 
suspended coils when observed through a strong magnifying glass. 
Though small in amplitude, it is certain that the motion occurred 
from the fact that the currents induced thereby were sufficient to 
cause large and very visible movements in the signalling coil of the 
siphon recorder. 

The * magnifying relay” seems to possess three main points of 
advantage for cable working :— 

1. It may be used to work the siphon recorder with the signals of the 
same size and at the same speed as at present, but with greatly reduced 
sending battery power. 

2. It may be used to work the siphon recorder with the signals of the 
same size, the same definition,and the same sending battery as at present, 
but at a ter speed. 

3. I believe it may be used to work over a cable under the same con- 
ditions as regards speed and battery power as at present, but the signals 
may be written by a “direct writing recorder" in place of the present 
* giphon recorder. 
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tion tome. They gave the convenience and necessary encourage- 
ment, and bave done all in their power to help me in every possible 
way, and I wish to acknowledge by deep indebtedness to them. 


DISCUSSION. 


Prof. AYRTON said the Paper took him back to the о!а days 20 years 
ago when this sort of transmission was the only kind of transmission of 
power which anyone had to do with. The problem of transforming the 
blurred signals received at the end of a long cable into the ordinary Morse 
sigoals, such as were used on land-line telegraphs, had occupied a number 
of people, but, so far as he was aware, this was the only practical and suc- 


| cessful solution that had ever been reached. The idea of restoring the 


waves that had disappeared and blotted out was an extremely interesting 
and ingenious one. All who were familiar with submarine telegrapby 


would understand at once the problem of turning the slip A in Fig. 4 into 


slip B. In this slip A certain waves would be seen followed by straight 
lines. Of course, the expert cable signaller knew by experience that that 
straight line was not meant for a straight line; it was meant for a series 
of ripples, and by experience he learnt to decipher them. Ір fact, he did 
exactly what a well-trained clerk did in connection with the bad hand- 
writing of any particular individual whom he knew. He deciphered it by 
using his brain ; and what Mr. Brown had to do in tackling the problem 
was to invent a machine which had that discriminating brain. Of course, 
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Fic. 74.— Maqniryina RELAY. 


Now I should like to suggest a use for this instrument or part of 
the instrument for electrical engineers other than telegraph men. 
nen again to Fig. 8, and considering only that part marked 
Bb: If the winding round the magnet is supplied with an alternat- 
ing current, say of sine-wave form, we have seen that if induction or 
apa is introduced in the circuit of b, the rectifier being dispensed 
with, the current flowing in the circuit will be put out of phase with 
the induced volts, and a mechanical reaction takes place between 
the coil b and the magnet B, the coil tending to move one way for 
induction, and in the opposite way for capacity, b being supposed 
suspended in such a manner as to cut some of the moving magnetic 
lines, its motion being studied by means of a mirror reflecting a spot 
of light on to a scale. A complex circuit could be tested and com- 

with a standard, the deflection showing the resultant capacity 
or induction; on perhaps, the capacity, say of such a thing as a 
coherer, could be found out by this means. I believe that such a 
reaction galvanometer could be worked up to measure capacity and 
induction in the same way as an ordinary galvanometer measures 
resistance. | 


Messrs. Н. A. Taylor and A. L. Dearlove, both of the firm of 
Mesars. Clarke, Forde and Taylor, pointed out this line of investiga- 


it was a little easier than it would be to invent a machine to decipher 
handwriting, because there was one advantage in connection with the 
telegraphic scrawl which did not exist in handwriting —viz., that a certain 
length of straight line meant a definite number of ripples. If it was longer, 
the telegraph signaller knew that it meant more ripples; in fact, the 
length of the line was really a measure of the number of ripples. This fact 
Mr. Brown had been sufficiently acute enough to see. He apparently said 
to himself that if he made an apparatus which introduced ripples at a given 
rate he would be able to put in the right number of ripples that had been 

blurred out. It was a very interesting idea. Of course, the accomplish. 

ment of this necessitated the two instruments running at nearly uniform 

speed. This was why the interpolator had to run at a fairly constant 
speed synchronously with the machine at the other end. The drum cable 
relay, described in the Paper, was also a very ingenious contrivance, It 
got over friction by causing one of the two bodies to be in continuous 
motion relatively to the other. Of course, this was not a new idea, as the 
author himself had said: “ What was really new was the utilisation of it.“ 

They had all known for a very long time that if one body had to move 
over another, and to eliminate friction, the oscillation or rotation of one of 

the bodies would enable the two to move much more quickly over each: 
other. The last part of the Paper had a special interest for him, because 
Mr. Brown had solved a problem which Prof. Perry and himself were 
tackling some 10 or 12 years ago, which they solved in a different way 
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but not in such a good way. The object had been to do what Mr. Brown 
had done—to magnify these slight telegraphic messages. There were all 
eorte of variations succeeding one another with considerable rapidity, and 
it was necessary to get an enlarged image of them. "The way Prof. Perry 
and himself had gone about it was simply to take a small dynamo and 
run it at a uniform speed. They used the field magnet coil as the 
receiving coil of the telegraph line—i.e., they magnetised the field simply 
by the current received along the telegraph line. The armature was 
rotated by any convenient arrangement at a considerable and uniform 
speed, and thus the E.M.F. of the armature, and, therefore, the current 

roduced through the fixed resistance, was an exact copy of the wave which 
Bad come along the telegraph line. This was used to maguetise the 
field magnet, and the wave might easily be a very much enlarged 
one, because energy was being given to the arrangement by the work 
done to turn the dynamo. The difficulty of the arrangement, however, 
was this: They had unwisely aimed at getting an extremely perfect mag- 
nified image of the received current, and this necessitated having no iron, 
either in the field or armature of the dynamo, and thus they had been led 
to the unhappy conclusion that before it was possible to introduce energy 
by such a contrivance it was necessary to run the dynamo at a speed 
greater than the speed of eelf-excitation. They thought they had proved 
this mathematically, and that it would mean such a high speed as to make 
the thing impracticable, but in talking over the matter with Mr. Brown 
some two years ago he had been told that iron could be iatroduced without 
blurring the message too much. Thus, of course, the speed of self- 
excitation would be a speed possible to attain in practice, and the arrange- 
ment just described, adding the iron, he thought would be able to give 
just as good a record as Mr. Brown's, because Mr. Brown was met with a 
difficulty mentioned іа the Paper—viz., “If the circuit of the coilb 
(Fig. 6) that hanga in the alternating-current field possesses only reais- 
tance, the induced current will preduce no disturbance of the period of the 
coils or on the sensitiveness of the suspension.” If the circuit possessed no 
resistance there could be no induced current at all. There was only induced 
current when the coil had self-induction. If it were wound non.induc- 
tively, so that it only had resistance, then there could be no mutual 
induction between the electromagnet B and the coil b, and therefore there 
could be no current produced in the coil. It was necessary, therefore, that 
the coil should be inductive. Then came the question, was it possible 
with self-induction and capacity so to balance the self. induction of the 
coil as to get a perfectly true representation of the current through the 
coila! And he was not quite clear that this was so, because the current 
in this latter coil was varying in all sorts of ways at different rates, 
and they knew that capacity only balanced self-induction for a given 
frequency. He did not mean to suggest for a moment that it was imprac- 
ticabte. Far from it, This was an extremely ingenious idea, and got over 
one of the difficulties which Prof. Perry and himself had to contend with— 
viz., that it was possible to use iron, and therefore get a considerable mag- 
nification without the difficulty spoken of—the great speed of rotation. 
He would like to know from Mr. Brown whether this arrangement for all 
eorts of speeds of signalling did not give a better magnified image than the 
high-speed dynamo with a small amount of iron in it. He offered the 
warmest congratulations to Mr. Brown on a result which should be of 
the very highest importance to the submarine cable companies, who at the 


present time required all the assistance they could get in view of wireleas 


telegraphy. 

Mr. JOHN GAVEY thought the whole design of this instrument simply 
marvellously perfect. He remembered when he first had an opportunity 
of seeing it some two years ago at the offices of Messrs. Clark, Forde and 
Taylor he was simply thunderstruck with surprise. In the past, on many 
occasions when he had endeavoured to read the mystic Morse symbols 
from the slip of a siphon recorder, it had dawned upon him that his pro- 
feasional education must have been sadly neglected somewhere, because he 
had never been able to read two or three consecutive worde, and if 
Mr. Brown would continue his illustration of the working of this instru- 
ment after the meeting he was sure the members would go away with a 
much more vivid impreasion of the beauty of the instrument. One point 
which forced itself upon him in connection with the invention was that it 
was very curious how, when one inventor started on a line of investigation, 
others, not working with the same object in view, perhaps, were also work- 
ing in that direction. The ideas of telegraphy in the past had always 
consisted of the one fundamental principle that it was necessary to send a 
separate impulse for every particular movement which it was wanted to 
effect at the distant end. Owing to the capacity of a cable, however, all 
these were blurred into one uniform impulse, and Mr. Brown had set him- 
self to split this up into the original ones again. In other directions the 
same thing had been done. In wireless telegraphy there was the make and 
break of the induction coil, and there were impulees lasting perhaps one- 
tenth or one-twentieth of a second, but owing to the capacity and induc- 
tion of the vertical conductor these might be flooded into 200 or 400 millions 
per second, and the result was a mass of Hertzian waves. In telegraphy 
Mr. Donald Murray who had invented a very beautiful apparatus for 

igh-speed telegraphy of the typing character (see The Electrician, Vol. 
VIII., p. 86), aud which he (Mr. Gavey) hoped to bring before the Institu- 
tion next session, had, curiously enough, started in the inverse direction to 
Mr. Brown. He sent a current of a definite duration, and the instrument 
at the far end split it up into a number of separate impulses, 

Mr. W. JUDD, of the Eastern Extension Telegraph Co., said 'that his 
company had begun to adopt the instrument, and they hoped to extend ite 
use eventually. It was very obvious that it was not a thing to be put 
down and left to itself. It was an instrument which had its difficulties, 
climatic and otherwise, and with so much delicate apparatus as that in 
tropical climate it was clear that there was a certain amount of difficulty 
in keeping everything in absolute thorough working order. But it was an 
undoubted advance ir all previous experience, and he only hoped that 
the anticipations of all of them would not be disappointed. 


Mr. H. W. SULLIVAN said he had had no personal experience of the 
instrument. With to a remark made by Mr. Brown, in which he 
seemed to rather exaggerate the trouble with what he called butt con- 
tracta of relays, he mentioned that in some experiments he had been making 
ona cable he used these contacts and did not have anything like the 
trouble Mr. Brown appeared to have had. In fact, he did not think any 
such trouble existed at all. He would like to ask Mr. Brown what was the 
longest length of cable upon which he had worked the relay without the 
interpolator. | i 

Mr. H. D. WILKINSON thought previous speakers had rather missed 
the great achievement that Mr. Brown had effected. They had spoken of 
the achievement of producing ripples where they did not exist—i.e., 
where these ripples were lost iu the signals at the receiving end, Mr. Brown 
had put them in again, but this, in his. own opinion, was not the greatest 
merit of this instrument. Ав а matter of fact, signals without the ripples 
were just as easy to read as with them, and, to tell à secret, they rather 
preferred them. What he considered so ectly marvellous was the 
reduction of the friction in the contacts af the relay when approached. by 
such minute forces as arrived at the distant end of a cable —such impulses 
as would only just turn a light mirror weighing a few grains —and what to 
do with such iofinitesimal forces bad been the problem before cable 
engineers up to the present time. The difficulties had been enormous, and 
the opinioa of all cable experts was that the great achievement, of this 
instrument was the harnessing of these minute forces by means of the 
rotating drum in which the friction was annihilated. This had been the 
bugbear of all who had previously attempted to overcome the difficulty. 
Further, when Mr. Brown had arrived. at that stage he was con- 
fronted by a difficulty even greater than this—viz, the wandering 
zero, as had been described in the Paper. When using condensers 
in the transmitting and receiving ends of a cable, as was absolutely 
necessary in order to get speed out of the cable, this wandering away from 
zero was introduced. It was not the absence of ripples which was the 
trouble, it was the wandering zero, and everyone was aware that in a relay 
which was to act with and certainty it must come back to zero 
between every signal, otherwise there would be no possible means of repro- 
ducing the signals. Mr. Brown thereupon devised other means, and he hit 
upon the solution by using the local circuit—i.c., the circuit produced by 
the relay—to counteract the wandering away from zero and send back a 
kick in the right direction. Personally, hé was filled with astonishment 
that the thing had been brought to a süccessful issue, and cable elec- 
tricians were deeply indebted to the author of the Paper. 

Prof. AYRTON, taking up the previous speaker's remark that he liked 
the absence of ripples, said the question was not so much what the sig- 
naller liked as what the instrument liked which had to produce the per- 
forated slip for use in sending a message along a land line. Supposing the 
ripples were not put in, and it was wanted to automatically produce a alip 
at the other end which could be used in a Wheatatone fast-speed instru- 
ment, how would it be possible to yet such a perforated slip, and how was 
it possible to solve the problem which Mr. Brown had solved —viz, to 
receive the submarine cable meesage and to transmit it along a land linein 
the ordinary Morse way ! 

Mr. WILKIN SON replied that the land line was & very small matter in 
cable work. The great problem bad been to transmit the messages from 
one cable to another. The land lines were about 5 or 10 miles away ; 
the cables were thousands of miles. Cable: men did not look at the matter 
in the light that Prof. Ayrton had indicated. If Mr. Brown had given them 
the same instrument without the ripples he could have trausmitted the 
very cable shown them precisely at the same speed as he had done without 
introducing these ripples. 

Mr. W. M. MORDEY told a story about Mr. Brown. The latter was 
engaged in electrical engineering at Мевёгв. Crompton's about three or 
four years ago, and had then stated that he did not think there was much 
future for electrical engineering, but considered telegraphy offered a much 
better scope. He thereupon resigned his position at Crompton's and went 
in for telegraphy, and the result of the change was before the Institution 
that evening. Personally knowing something of Mr. Brown, he was quite 
sure all along that he would achieve something very useful but had not 
imagined he would have advanced so rapidly as he had done. It was only 
about a year after leaving Crompton'sthat Mr. Brown hadasked him to come 
and see this apparatus in an earlier form, and he was simply delighted with 
it. Mr. Wilkinson had put it very clearly. It was one of the most extra. 
ordinary inventions in connection with telegraphy that had been made for 
30 years. Prof. Ayrton had explained to the meeting very clearly why he did 
not invent this apparatus. This success of Mr. Brown’s showed conclusively 
that the two branches of the f alectrioal engineering and 
telegraphy—ought not to be separated. All persons engaged in telegraphic 
work ought to make a close study of the problems which occurred in 
transformation and so on. One could not go into a workshop where apparatus 
of this kind was made without feeling that they would be better designed 
by people who could bring some knowledge of things dealing with larger 
machines to bear upon their manufacture. The drum relay was a wonder- 
ful thing. Probably everyone knew the principle that if one thing moved 
another body which was іо contact with it would have leas friction, but 
this invention wasa long way from that. Anyone who knew the extremely 
feeble effect from the siphon recorder, and then saw the application of it 
to this instrument would be very much astonished. The second very 
beautiful thing'about this invention was the magnifying relay. To imagine 
that a thing which bad about a one-tenth fly power could make a dynamo 
deliver energy into the circuit and work the whole lot of apparatus which 
required a considerable proportion of a horse-power was a marvellous 
thing. It was one of the prettiest electrical inventions ever brought out 
by anybody, and he welcomed the invention as the result of a combination 
of a knowledge of engineering, properly so called, and telegraphy : 

Mr. S. G. BROWN, replying, referred to Prof. Ayrton's remarks that the 
automatic transmitter and re-transmitting instrument must run in approxi- 
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mate synchronism. As the speed got higher and higher and nearer the 
speed of the siphon recorder, the difference of between the two 
instruments began to get lese, and one could easily imagine that by forcing 
the instruments to an extreme limit there would be no difference of speed 
at all. The question of vibration, also mentioned by Prof. Ayrton, he said, 
had been worked out very carefully by Delaney, who had done a great deal 
in cable telegraphy by striving to make a practical cable relay. ‘The real 
difficulty was with the contact, which struck so feebly as the point came 
down that practically no current at all was passed. In all cases, 
with the exception perhaps of silver, there was always a film of oxide 
forming on the metals, eo that unless they actually hammered together 
they did not make elear metallic contact. In connection with the 
magnifying relay, he had worked out and tried two distinct types, but the 
one for alternating currents, which pumped energy into the suspended coil, 
seemed by far the best way of doing it. He had most carefully calculated 
the effect of a dynamo magnifying relay, and it had come to this—he found 
that in designing such an instrument the loss in the iron might be very 
considerable when worked with feeble forces. When operated by these 
exceedingly feeble forces the molecules of the iron acted very sluggishly— 
the curve of induction went up very slowly. At the beginning of the 
curve the rise of current for any given magnetising force was exceedingly 
small, and they always had to work at the extreme lower end of the curve. 
In dealing with the magnifying relay of the dynamo form they must take 
into consideration the effect on the iron, and to do this be had got over the 
difficulty by working a magnetic balance on the top. The dynamo magni- 
fier had two field magne!s, and they could be excited from the magnetising 
circuit ; but in calculating out the instrument it was found that the main 
controlling point was the air-gap, and, as this was the great thing which 
controlled everything in a dynamo magnifier, it was naturally impossible to 
make tbe instrument, as Prof. Ayrton had intended, of air only. Prof. 
Ayrton had pointed out that in a magnifying relay the suspended coil 
could not possets resistance only. There must be a certain amount of self- 
induction. This latter had the capability of guiding the lines of force, and, 
therefore, it was impossible, but it was possible to neutralise the effect of 
eelf-induction by the introduction of a shunt. It was very marvellous, in 
watching the vibration of the magnifying relay, how easily it could be made 
to put in induction at an extraordinary high rate of speed, and it could be 
slackened down to anything, making the coil move out of the field by the 
introduction of capacity. As regards Mr. Donald Murray’s invention, men- 
tioned by Mr. Gavey, he did not think this so complicated as bis own. It 
bad been said that Mr. Murray sent along a contact and interpolated it at 
the far end ; but the difficulty he himself had to contend with was to get 
a suitable relay to receive, then to be able to work the instrument on the 
cable, and then to be able to send the signal on by a suitable instrument. 
Mr. Judd, in his remarks, had mentioned the effect of tropical climates 
upon the instrument, and probably this was the oxidisation of the metals. 
Mr. Sullivan had mentioned about butt contacts. There were a great 
many difficulties in connection with the relay, but in a butt contact there 
must be a certain pressure to break down the oxidising film of the metals, 
but this could be done by bringing the pointer over the point of suspension. 
As regards the length of cable over which he had worked the instrument, 
he said it had been utilised over cables as long as the new Pacific, and the 
speed was about the same as the ordinary siphon recorder. 
` Mr. SULLIVAN: Do you use the interpolator al ways! 

Mr. BROWN said it could be used, but in the Paper he had shown how 
16 could be dispensed with. Slip В showed the signals as received when the 
interpolator was cut out of circuit. It was not n to have the 
interpolator; they could have а couple of condensers—shutter condeneers— 
in the magnetic shunt. | 

The PRESIDENT, in proposing a vote of thanks to the author, said this 
admirable instrument was the outcome of a careful consideration of the 
subject and a study of the principles of electrical engineering. Mr. Mordey 
was quite correct in his remarks upon this point, and it was an example 
which might be followed by others in application to telegraph work. Apart 
from anything elee, the Paper was noteworthy in that it was the only one 

on a telegraph matter this session. 


THE INSTITUTION AND ITS PROPOSED MODEL 
CONTRACTS. 


The following is an abetract of the conclusion of the discussion 
which took place at the Institution of Electrical Engineers on 
May 8th upon the form of model general conditions for use in con- 
nection with contracts for plant, mains and apparatus for electricity 
works, as drafted by a committee of the Institution. An abstract of 
the conditions was published in our issue of April 25th, p. 13, and 
the first discussion upon them in our issue for May 2nd, p. 63. 
Where only the numbers and titles of the clauses are given the full 
text will be found in The Electrician for April 25th :— E 


Mr. G. H. NISBETT, continuing his remarks made at the previous 
meeting, said he bad now gone carefully through the conditions, and found 
that no less than 57 clauses safeguarded the interesta of the purchaser and 
only 17 gave any rights at all to the contractor. The last paragraph of 
clause 10, “ Contract and Bond," said that the expenses of stamping and 
completing the contract were to be borne equally by the contractor and 
the purchaser. This was unusual, as at present the purchaser usually paid 
the cost of the contract. If this was to be a new departure he would 
suggest that the contractor's share should be stated in the specification, во 
that he knew how much to add, With regard to clause 22, Power 


| to Vary or Omit Work,” he su 


addition of the words, provided copies of all local regulations 


the addition of the following to the 
third paragraph : “ And the purchaser should pay the cost of new patterns 
if they are necessary by reason of such alterations.” In the Negligence” 
clause he suggested a new ph embodying the penalties for non-ful- 
filment of the terms of the contracte by the purchaser, as there was nothing 
in the conditions as they stood to force the purchaser to carry out 
his side of the bargain. With regard to testing and inspection at the 
maker's works, clause 25, he took it that the rejection of the work there 
set forth was subject to arbitration. Clause 27, “ Delivery of Materials,” 
provided that if the purchasers withheld the forwarding of instructions so 
as to prevent the contractor giving delivery by the dates specified in the 
contract, the purchasers should bear the cost of the storage of the plant 
and materials, and make payments therefor as if delivery had been given, 
provided that the possession thereof and the property therein be duly 
secured tothe purchasers. There ought, in his opinion, to bea penalty, 
failing this, of b per cent. interest to be paid to the contractor. Clause 29, 
* Materials brought on to the Site,” provided that if any money was due 
from the contractor the purchaser should have the right to sell the mate- 
rials used for the construction of the work. He did not think this quite 
fair. It was fair if the contractor was unable or unwilling to pay, but not 
unless, The mere fact that money was due ought not to give the purchaser 
wers to sell the contractor's plant unless the latter had refused to pay. 
use 50, Engineer's Supervision," ought to stipulate the reasonable 
instead of “entire” satisfaction. Clause 33, first paragraph, “ Liability 
for Accidente," should contain the proviso, “ unless the purchaser was in 
beneficial use at the time of the accident.” No provision was made in 
clause 56, Terms of Payment and Certificates of Engineer,” for the cases 
in which were made and delivered only. In sec. 1 pf the same 
clause he would add “the date of taking over the works not to depend 
upon the completion of any other contract.” | 
Mr. HAMMOND pointed out that as soon ав a contractor was ready to 
have his material taken over he had power to give notice. i 
Mr. NISBETT said in the case of worke already in existence this might 
be so. But with new works it was different. 
Mr. HAMMOND thought the contractor was fully covered under clause 42 
in such cases. EON 
Mr. NISBETT said this was so, but it was not very clear as to when the 
works were to be taken ovér. Continuing on the same clause (36), he 
asked if the 10 per cent. had to be paid for any portion of the contract, 
beoause otherwise the purchaser might have the beneficial use of £99 out 
of £100, and den 10 per cent. back because the other £1 of work was 
not completed. ith regard to the portion of the same clause dealing 
with defective work, the following wording had been used by the Cable 
Makers’ Association, and he would suggest a similar provision : ‘ In the 
event of there being any dispute as to the amount of any claim in connec- 
tion with the work, the engineer may take such reasonable sum as may be 
necessary to cover the work in dispute, and failing this the purchaser 
should pay interest at the rate of 5 per cent. per annum." There was 
nothing in the clause to make the purchaser pay. In clause 45, “ Inefficient 
Work," the options given to the purchaser were much too drastic. 'There 
was no proviso that the contractor should be given any opportunity of 
remedying any defects, and one month should be allowed for this. With re- 
gard to clause 46, “Maintenance,” he contended that the period of beneficial 
use should be deducted from the maintenance. As to the second paragraph 
of the clause, the contractor should have the right of entry to the works, 
not only during the term of the contract, but also during any period of 
guarantee. Clause 47, Requirements of Local Authorities,” su ted ean 
ve 
previously furnished him by the engineer." There was also one thing in 
the form of agreement which was very widely worded. . It said the con- 
tractor should duly complete and perform the works mentioned or implied 
therefrom. He thought that if the contractor did all that the specification 
asked him, whether it asked him to complete the works or not, he had 
fairly fulfilled his contract and should not be called upon to complete the 
works unless the specification asked for complete works. ' 
Mr. STUART RUSSELL, referring to the first paragraph of clause 86, 
“ Terms of Payment, &c.,” said this was quite clear when applied to the next 
sections of the same clause regarding progreas of payments, but later on 
with regard to the retention of payments, the wording of the clause seemed 
to have become altered. Further in sec. (a) of clause 36 it was stated 
* 10 per cent. at the expiration of one month after the works shall have 
been taken over by the purchaser under clause 42, or alternately, at the 
option of the contractor, at the expiration of one month after the works 
shall have been put into beneficial use by the purchasers." This did not 
Btate whether the payments were to be made at the expiration of one 
month or merely to become due. They all knew there was a difference 
between the two. If the firat 10 per cent. was to become due at the 
expiration of one month, and the purchaser had another 28 days within 
which to make payment, he got an extra month thrown in which was in 
contradiction to the first paragraph of the clause in which it raid that pay- 
ment should be made within 28 days from the date of the engineer's 
certificate. He was not so much concerned as to whether payment was 
to be made a month “arlier or later so long as he knew the exact time 
the contractors could make provision. It was often found that these 
payments were put off from time to time because the engineer would not 
give his certificate of completion on account of something which did not 
suit him, and which the contractors thought the 10 per cent. covered. 
But this might easily be got over by carrying the idea of the first para- 
graph of clause 56 right through the three statements concerning payment. 
But at present three different periods—viz., 28 days, 50 days and one month 
— жеге mentioned throughout the conditions,and the committee did not seem 
to have quite made up its mind as to which was the most suitable. Clause 10, 
* Contract and Bond," was a sample, wherein all three terms were stated. 
Clause 15, Contract Drawings," he did not think fair to the contractor. 
“The contractor shall submit, for the engineer’s approval, a preliminary set of 
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the list of drawings, set out under each section of the specification, by the dates 
therein indicated. Within 14 days after the date of the notification by the 
engineer to the contractor of his approval of: the preliminary set of draw- 
ings, two additional sets, in ink on tracing cloth, or black and white printa 
mounted on cloth, of the race a as approved, shall be supplied to him 
by the contractor,and be signed by him and by the contractor respec- 
tively, and thereafter deemed to be the ‘Contract Drawings.’ These 
drawings when во signed shall become the property of the purchasers and 
be deposited with the engineer, and shall not be departed from in any way 
whatsoever, except by the written order of the engineer, as hereinafter 
provided. During the execution of the works one of the sets of drawings 
shall be available for reference on the site. In the event of the contractor 
desiring to possess a signed set of drawings he may submit three sets, and 
in this case the engineer will sign the tbird set, and return the same to the 
contractor. The contractor shall also supply from time to time such addi- 
tional drawings of any details as the engineer may deem necessary for the 
execution of the work, but the contractor shall not be called upon to 
furnish drawings of constructional details further than those which, in the 
opinion of the engineer, are required for the purposes of the contract. 
[Хотв. — For use in connection with municipal contracts only.] In the even? 
.of the sanction of the Local Government Board (London County Council), 
referred to in clause 11, not being obtained, the purchasers shall pay the 
contractor such reasonable sum for the drawings as the engineer may 
determine, the sum to be based upon the cost of the production of the 
same. The engineer shall have the right, at all reasonable times, to inspect, 
at the works of the contractor, drawings of any portion of the work. If 
the contractor shall not submit the drawings within the time specified, or 
subeequently within seven days, after the purchasers or the engineer shall, 
in writing, have required him so to do, and if the delay shall not have been 
occasioned by the purchasers or tbe engineer or any other contractor, the 
pur may notify in writing to the contractor that they will not be 
und by the contract, and on such notification the contract shall be 
avoided, and the purchasers shall not be liable to or for any claim or 
demand from the contractor in respect of work then already done or material 
furnished, or й any respect of any other matter or thing whatever. Or, 
alternatively, the purchasers may, at their option, maintain the contract, 
and in such case the contraetor shall pay or allow to them in account 
all expenses incurred by such default.” The contractor was bound under 
penalty to submit for the engineer's approval a preliminary eet of draw- 
ings, then a certain time after that approval he was bound to supply two 
copies of these drawings which were to be signed as contract drawings, 
within a fortnight from the notification of approval, no limit being set to 
the time which the engineer might take for approving the drawings. Delay 
on the part of the engineer might cause very serious loes to the contractor 
far greater tban could be compensated for by the only thing which the 
contractor can get—viz, an extension of time for completion. An instance 
which came within his knowledge & year or two ago, at the time when the 
prices of metals were rising greatly, waa in a contract concerning the supply 
and erection of pipe work. The drawings were a very long time being 
approved, and when this was finally done and the contractor was in a posi- 
tion to place his orders, he found he had to pay 30 per cent. more for his 
pipes than he would have had to could he have placed the orders a couple 
of months earlier. With regard to tbe penalty imposed for the delay in 
supplying drawings, he would like some further explanation. Was it to be 
understood that the contractor was liable to pay & penalty if his drawings 
were late, and then, supposing he was late in completing the contract (а 
very natural result if his drawings were late) was he to pay a further 
penalty 7 If so, how was this penalty to be valued ? 
irrespective of damage actually suffered by the purcbaser, or was it to be 
actually valued by the amount of the damage? Clause 13 in question he 
thought would lead to & great deal of discussion and disagreement between 
the engineer and the contractor if it was ever enforced or tried to be 
enforced, and he did not think it fair that the contractor should be liable 
to two seperate penalties really for the same offence. If there was no 
delay in completion then he did not think the purchaser had suffered any 
damage through the drawings being a bit late, and the contractor ought 
not to be fined at sll. He would like to see the last paragraph deleted and 
the previous paragraph left to stand by itself. 
Mr. C. C. HAWKINS thought diee 48, "Arbitration," would be 
clearer if the words as to any matter of construction, fact, or otherwise" 
were omitted. It was most important to the contractor that he should 
retain his free and undisputed eway of the field for arbitration. Another 
most important clause, from the point of view of the cortractor, was 55, 
“ Liability for Accidents." Taking an imagi case, if an arc was 
started at the back of the switchboard and set fire to the cables, and then 
extended to the whole of the station buildings, by the present wording of 
the clause the contractor for the switchboard might be called upon to 
replace the whole of the station. This was the usual form in which it now 
appeared in municipal conditions, but it was one of the worst municipal 
conditions. Obviously the intention was to safeguard the , but if 
A’s house caught fire and set fire to B's house be believed he was right in 
saying that B had no remedy against A, and the proper remedy was to 
force each contractor to insure his own plant. It-was impossible for the 
contractor to iusure against the wording of this clause, because he would 
have to specify some money value, and it was a totally indefinite amount, 
If he had to put down the cost of the whole central station and insure 
upon that he would have to pay a very large premium, whereas his con- 
tract might be only for the switchboard. Then, again, take the case 
of damages for vibration set up by a steam engine: This opened up 
the whole question of consequential damages. A contractor was always 
ready to be responsible for accidents arising during the erection of his 
plant, such as the breaking of a steam pipe or injury to a labourer, but 
when the clause was &o loosely worded as this one was it was imposeible 
for him to know whether he would simply be liable for any claims brought 
against the purchaser, say, on account of vibration, which he would be 


Was it to be & fine, 


unable to control in any way. This latter would depend entirely upon the 
subsoil, and he really would have no control over this. Such a clause as 
this should be very carefully worded on behalf of the contractor. As to 
clause 26, “Inspection and Testing at Maker's Works," he said as a rule 
steam-consumption tests were made at the works of the maker of the 
steam engine, and this had been found to give satisfaction ; but if at any 
time the question arose—very likely on very good grounds —by which the 
engineer would feel called upon to investigate the steam consumption 
again, he was at liberty by the present wording of the clause to call upon 
the contractors to supply the coal, waste, oil, resistances or water bars 

to take up the power of the motors, voltmeters, indicators, 
starting observers, &c., for a very expensive series of tests at the central 
station, all of which had already been carried out at the maker's works. 
Would it not be possible to define where the testa were to take place! 

-Mr. HAMMOND : But it does define this. 

Mr. HAWKINS replied that the engineer might call for the tests to be 
made on the site. 

Mr. HAMMOND : Then the contractor would include in his price suffi- 
cient to cover thie. 

Mr. HAWKINS: But not in the case of a dispute, and it is unfair to 
call upon the contractor to find all materials, &c., for fresh teste which he 
could not possibly foresee at the time of entering into the contract. 

Mr. J. H. KINGSBURY suggested that clause 12, “Interview with 
Engineer," should contain a provision allowing the duly authorised repre- 
sentative of the engineer to take the latter's place if necessary. Para- 
graph 7 of clause 13,“ Contract Drawings (given in Mr. Russell's remarks), 
ought to have some saving clause added to it, such as “ or any reasonable 
preventable cause for the contractor who did not deliver his drawings in 
time. In reading through the conditions he was struck with the good 


work which the committee had carried out, and he was sorry to see 


that some captious criticisms had been indulged in on that work. To 
begin with it had been remarked that the clauses were in favour of the 
buyer. But he took it that the object to be met was that the conditions 
should be available for general use, and it therefore occurred to him that 
there was very little prospect of getting any conditions generally used if 
they were in favour of the seller. They bad inherited the feeling that the 
buyer was the superior person and tbe seller the inferior person, and he 
hoped that in the preparation of these conditions too much attention would 
not be given to the right of theseller. As a seller himself he was glad to 
get something which had reasonable fairness in it, and should despair of 
getting any condition at all if they were entirely in favour—even if it were 
absolutely just—of the seller. He was glad that in drawing up these 
conditions, however, the committee had taken the advantage of the aesist- 
ance of representative bodies of contractors and manufacturers, so that 
really they had had a hand in the making of the laws under which they 
were going to be ruled. Contractors had been accustomed to so much 
injustice from contract conditions drawn up by buyers and handed to the 
seller that he would either take it or leave it, that it would be a good 
thing to have a modicum of justice. Personally, he should only like to be 
able to draw up a set of conditions which he could hand to the buyer and 
ау take it or leave it, but in the-meantime was quite willing to conformto 
such a set as these under discussion. 56 

Mr. J. М. SHOOLBRED said that although these clauses and conditions 
had been framed after the model of those published by the Royal Institute 
of British Architects and the National Builders’ Association, the underlying 
principle in those issued by the Institution was diametrically opposed to 
those upon which they were framed. It was the generally accepted idea that 
the architect or the consulting engineer was the adviser and the exponent 
of the views of the purchaser, but in these conditions it was the contractor 
who was made the person to interpret the views and ideas of the pur- 
chaser. The drawings were to be supplied by the contractor, and the con- 
sulting engineer was to stand on one side until he received them. This 
was not a very exalted position to occupy, and yet the consulting engineer 
was supposed to be the adviser of the contractor. This principle seemed 
to him to run throughout these conditions ; the consulting engineer was 
to be placed in a secondary position, which he knew would be objected to 
by many purchasers. Had any leading consulting engineer ever allowed 
himself to be put into this position? Clause 36, “Terms of Payment and 
Certificates of Engineer,” he considered a little complicated. | 

Mr. W. B. ESSON fully agreed with Mr. Nisbett—viz., that this docu- 
ment, to be made effective for both sides, would want a considerable degree 
of modification. Mr. Hammond had been careful to state that the proto- 
type of the conditions was a similar set issued by the Royal Institute of 
British Architecte, and, therefore, these really applied to a different kind 
of contract to that for carrying out central station work. It was quite 
easy to see that if the contractor had to manufacture work on the site out 
of such raw materials as bricks, mortar and iron, an altogether new lot of 
contingencies had to be provided for by the buyer than when the con- 
tractor delivered manufactured articles on the spot. Coming to the 
clauses, he thought the words as to the use of the crane ought to be left 
out of the general conditions altogether, and ought to be put in the proper 
sub-section to which it applied. It was perfectly evident that the crane could 
not be used for laying the mains, and 1t ought to be included in the epgine 
section. Clause, j referred to by Mr. Nisbett as nullifying the arbitration 
clause, he did not think did this, because a contractor could fall back upon 
clause 9 and say he did not know what the specification meant. Clause 11 
ought to come out altogether. Nobody knew better than the reporter to 
the committee (Mr. Hammond) tbat the contractor had no margin to 
cover this. Clause 20, Patent Rights,“ he had mentioned to a friend 
of bis, but would not like to repeat his answer. Mildly, he had called it 
preposterous. Supposing Mr. Mark Rücker had been succeesful in estab- 
lishing his claim to the parallel system of distribution by trausforming, 
which he had attempted to do a year ago, all the contractors would 
by now have been in bankruptcy. A contractor ought certainly to 
indemnify an inventor of the apperatus which he supplied, but as to the 
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manner of using the apparatus after it left his hand, well—— With regard 
to clause 24, Death, Bankruptcy, Assignment, and Sub-contracting "— 
“The conditions and penalties in favour of the purchasers contained in the 
last preceding condition may, subject as hereinafter provided, be enforced 
by the purchasers if the contractor die, go into liquidation, become bank- 
rupt or insolvent, or have a receiving order made against him, or compound 
with his creditcrs, or propose any composition to his creditors for the 
gettlement of his debts, or assign his contract without the consent of the 
purchasers, or if the contract becomes vested in апу other person, or if he 
commit any act of bankruptcy, or carry on his bueiness under an inepector 
or a receiver for the benefit of his creditors, or permit any execution to be 
levied on his property, or if he sub-contract for any portion of the work 
otherwise than as provided in clause 17. Provided that the consent of the 
purchasers to an assignment of the contr:ct shall not be unreasonably 
withheld and also that in the case of the deatb, liquidation, insolvency, or 
other disability or act as aforesaid of the contractor, bis executors or 
other representatives in law of his estate shall have the option (to be 
exercised in. writing witbin such time as the purchasers shall prescribe) 
of offering to carry out the contract, and if such offer shall be accepted 
in writing by the purchasers the contract shall be carried out and be 
in all respecta binding and enforceable accordingly "—he thought the 
circumstance of the purchaser, as well as the contractor, going bank- 
rupt ought to be provided for, on the principle that what was sauce 
for the goose was sauce for the gauder, and there ought also to be 
some addition to the clause which made it incumbent upon the consulting 
engineer to certify in respect of work which was unexecuted, so that the 
contractor could properly prove his claim in the bankruptcy. Clause 33, 
" Liability for Accidents," stated that the contractor should be liable for 
all sorts of things, but it did not state that the purchaser khould be liable 
for any accidents arising from their neglect, or their agents’ neglect ; and 
he thought there ought to be such a clause distinctly atating this, and also 
that the purchaser should be liable for any damage caused by other con- 
tractors whom they employed. He knew of a case in which he had been 
assured that the walls of the station were falling down and would crush bis 
machinery. Query : Were the contractors for the machinery responsible 
for the walls tumbling down? Clause 36, Terms of Payment, &c.," was 
likely to become an important thing, but there was no provision made if 
the contractor was not paid in accordance with the contract. The con- 
tractor certainly had the right to stop the work at 14 days’ notice, but be 
thought there ought to be an additional proviso that the purchaser should 
pay to the contractor interest on such overdue accounts at the rate of 
9 per cent. per annum until the sum was paid. This was only fair because it 
was Just a question whether a contractor would take the drastic measure 
of stopping the work in 14 days. It might be very much better for him to 
go on and take his 5 per cent. interest. At any rate he ought to have an 
alternative course open. The clause, also, he considered was quite inopera- 
tive as regards the final certificate, becaute it was no use stopping the work 
if it was all done if the final certificate was wanting. He would prefer his 
5 percent. Clause 39, Dates of Completion.” — The works will be com- 
pleted on the site and ready for beneficial use or for testing by the date 
named under each section, or by such other date (if any) as may be incor- 
porated in the contract. Provided always that, if by reason of [* delay in 
obtaining the sanction of the Local Government Board (London County 
Council) to the necessary loan], extra work, alterations in, or deviations 
from the specification, directed in writing by the engineer, or by 
reason of the suspension of the works under the direction of the engineer, 
or of unusual inclemency of the weather, or by reason of civil commotion 
or general or local strikes, or lock-outs, or combinations of workmen, or 
in consequence of fire or of any unpreventable accident to or breakage 
of machinery in the manufacturers’ premises or on the site, causing a 
delay in the supply of plant or materials to the contractor, or by reason of 
the non-completion of a section of the contract executed by another con- 
tractor, or by any act or default on the part of the purchaser, or of other 
cause beyond the reasonable controlof the contractor, or by any delay on 
the part of the purchaser to give forwardiog instructions to the contractor 
under clause 27, the contractor shall have been unduly delayed or impeded 
in the completion of the work, the engineer shall,on the receipt of a 
written request from the contractor, grant from time to time, and at any 
time or times, by writing uuder his hand, such extension of time, either 
prospectively or retrospectively, and assign such other day or days for the 
completion as to him may seem reasonable, without thereby prejudicing or in 
any manner affecting the validity of the contract, and апу and every such 
extension of time shall be deemed to be in full compensation and satis- 
faction for, and in respect of, any and every actual and probable loss 
sustained or which may be sustainable by the contractor in the premises, 
and shall in like manner exonerate him from any claim or demand on 
the pert of the purchasers for, and in respect of, the delay occasioned by 
tbe cause or causes in respect of which any and every such extension of 
time shall have been made, but not further or otherwise, nor for, or in 
respect of, any delay continued beyond the time mentioned in such writing 
or writin gs respectively, provided that unless such request be made within 
two weeks after the expiry of the calendar month in which the delay existed, 
no such extension of time sball be granted. The contractor shall not be 
called upon to commence any work which is of & nature requiring a build- 
ing or structure for the reception or efficient installation thereof, and which 
building or structure is, by the contract, to be provided by the purchasers, 
unless and until such building or structure shall be in a condition sufficient 
for the reception or efficient installation of the plant, and the contract date 
of completion shall be extended pari passu with the delay in the providing 
of any such building or structure "—ought to allow the contractor to ask 
for an extension of time when the contractor is hindered from completing 
his contract through outside’ causes quite beyond his control. It often 
happened that the consulting engineer took months to make up his mind 
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‘about things, with the result that a small contract had to wait until the 
major part of the work was decided, and in a case like that the con- 
tractor ought to be allowed an extension of time without asking for it. 
He also had had machinery all made and ready for delivery waiting until 
the station buildings were put up, and he had never found a consulting 
engineer to come forward and say he ought to pay for that because the 
machinery could have been delivered if the buildings had been ready. 
This ought to be provided for, again, on the principle that what was sauce 
for the goose was sauce for the gander. 
in such cases payment should become due from the date the contractor 
was ready to deliver. 


It ought to be clearly stated that 


Mr. W. E. GRAY eaid that Mr. Raworth when he spoke seemed to think 


that if a contract was given to the Brush Company no conditions were 
necessary, but that if it were given to anyone else they were. He did not 
think business was done on Mr. Raworth's £20 fine and a let-off principle. 
These conditions were framed with the object of providing à common 
ground upon which a self-respecting engineer and contractor could meet 
and agree in such a way that the work would not be performed in a red- 
tape fashion, and he did not doubt but that the committee had been very 
glad to hear the criticisms, At the same time nothing had been said which 
realiy held water against a set of rules based on fairly generous and fair 
grounds. | 


Mr. N. GUNZ corrected Mr. Esson as regards clause 27, which provided 


for payments on the part of the purchaser in case he did not take delivery 


when the goods were ready. To this same clause he would like to add 


something to the second paragraph. There were other things to be con- 
sidered besides the storage, such as fire insurance. 


If the plant had to be 
stored at the warehouse the purchaser ought to pay the fire insurance 
premium during the extra time of storage, and any other extra expenses 
incurred through the delay, such as extra freight, carriage or cartage, oost 
of keeping the machinery in good condition, &c. He would also suggest 
the addition of the word fire to the title of clause 33, ‘ Liability for 
Accidents.” With regard to clause 36, “ Terms of Payments," he thought 
some of the expressions were very vague. For instance, what was the true 
definition оѓ “ due diligence” ! and, further, the last paragraph seemed 
hardly fair. He did not see why the engineer should be allowed to go 


back on hia certificates. 


Mr. HAMMOND: But supposing he makes aclerical error of a thousand 

unde ? | 
Per, GUNZ eaid there was a clause that certificates were given without 
prejudice. Continuing, he thought the damages in clause 40 for delay in 
completion were frightful. They amounted to 1 per cent. of the contract 
after one month, 3 per cent. after two months, 6 per cent. after the expi- 
ration of three months, 10 per cent. after four months, 14 per cent. after 
five months, and 18 per cent. after six months. After the second or third 
month the whole of the contractor’s profit would be wiped away. 

Mr. HAMMOND remarked that evidently the clause was not quite clear. 
The damages were not intended to be accumulative, and he would see this 
was put right. | 

Mr. GUNZ next quoted clause 43, “Right of Use,” the concluding 
paragraph of which he did not think was quite clear. This read: “The 
purchasers may, pending any arbitration under the contract, use any por- 
tion of the works reasonably capable of being used, but in such case the 
contractor shall be entitled to be paid in respect of any work beneficially 
used, but not eventually paid for under the contract, a sum equal to £5 
per cent. per annum (according to the period of user) upon the amount 
withheld or deducted in respect of such work,” and to this he would 
suggest the addition of the following: The purchasers may, pending any 
arbitration, use any portion of the works reasonably capable of being used, 
but in such case the contractor shall be entitled to be paid a sum equal 
to 5 per cent. per annum, according to the period of use, upon the amount 
of the sum withheld.” ` i 

Mr. C. H. YEAMAN complained of the indefiniteness of the time of pay- 
ment. Clause 12, “ Interview with Engineer,” stated that the contractor 
should, after executing the contract, do certain things. The general 
experience was that it was always better to settle what was going to be 
bought in the period between the acceptance of the contract by the 
authority constituting the purchaser and the actual signing of the contract, 
апа let the drawings which were signed at the time of entering into the 
contract be the contract drawings instead of, as stated in clause 15—viz., 
“ The contractor shall submit, for the engineer’s approval, a preliminary 
set of drawiogs set out under each section of the specification," after the 
contract was signed. A form which had worked very well stated that the 
contractor should supply drawings with the tender which showed the 
general lines upon which the machinery was tendered for. Then, between 
the period of acceptance and the signing of the contract the drawings, were 
amended if necessary, and the final drawings were signed and formed part 
of the contract if necessary. The fact that the contractor was to pay 
half the expense of completing and stamping the contract seemed to him 
a rather paltry matter to put into clause 10 Contract and Bond.” Uader 
ordinary circumstances it would pay the purchaser to pay the full amount 
and so save the cost of the time of aclerk in working out what was his 
half share. Clauses 3 and 14 both stated that drawings of the foun- 
dations necessary for any plant should be supplied by the contractor. This 
was а matter which would give rise to considerable difficulty. Take the 
case of a condensing plant, where certain cutting away of small founda- 
tions were necessary. What was wanted to be known was the total amount 
of money it was wanted to borrow, and such uncertain things as these 
ought to be left out or not according to the local conditions. In the case 
of & motor generator he should say the foundations ought to be put in by 
the contractor. Perhaps it would be better to have the clause drafted to 
the effect that the work in itself must be complete— i. c., if a contractor 
preferred to tender for something not quite in accordance with what was 
specified then he should include everything to make the altered specifica- 
tion as complete as if the original specification hal been adhered to. The 
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real importance of these conditions lay in their giving definiteness to the 
different stages in the execution of the work. 

Mr. ROBERT HAMMOND, replying upon the criticisms, assured con- 
tractors present that the committee which drew up these conditions was 
by no means an anti-contractor committee, and if there were any gentle- 
men on that committee to which the very greatest attention was paid, 
it was the representatives of the Cable Makers’ Association, so that when 
Mr. Niebett stood up with his 57 objections and seven acquiescences he 
felt that the cable people were being active enough to take care that 
their interests were going to be safeguarded. He would lay before the 
committee the views of the members as expressed in the discussion, 
and endeavour to produce a set of conditions which would be accept- 
able not only to contractors but also to town clerks, &c. One little 
mitapprehension appeared to have happened in connection with his state- 
ment at the commencement of the discussion, that these conditions had 
been drawn up after the model of the Royal Institute of British Architecte. 
What he intended to convey was that this Institution had such a set of 
conditions which were found to work extremely well. Another point was 
the suprise wbich had been evident on the part of the consulting engineer, 
that one clause after another placed the purchaser in the hands of the con- 
tractor, but he thought it would be an extremely bad thing for the 
profession if every consulting engineer was to sit down and design his own 
dy na mo or engine or transformer, and ask for tenders upon these drawings. 
It did seem to him to be one of the very best things to do to leave 
the question of the drawings honestly open. It had been provided that 
with the specification there should be a set of drawings. But they were 
outline drawings merely to give an idea of what was wanted. Then it had 
been provided that the tenderer should send in with his specification his 
drawings, but not detailed drawings at all, and if he desired to draw atten- 
tion to any particular fad or otherwise he could*do so. Finally, the 
contract having fully described by the specification what the engineer 
wanted, these were put into contract drawing form. With regard to 
Mr. Yeaman’s suggestion that the contract should not be signed until 
everything had been settled, he might say that he personally would have a 
very happy life indeed if it were not for the trouble he had to get the con- 
tract drawings from the contractors, but they must give them a certain 
amount of latitude with regard to these drawings. He differed from 
Mr. Rawortb, naturally, that these conditions were only fit for the waste- 
paper basket. Mr. Yeaman had also pleaded for the return to a clause 
which he always felt was a wrong one. This was a good old-fashioned one 
which eaid that if there was anytbing omitted from any of the drawings or 
specification or, in fact, anything at all, the contractor had to supply it. 
But he did feel, when this cropped up time after time, that it was a bit 
of a fraud. The best thing for the industry was that the engineer should 
be encouraged to state most fully what he wanted, and then the contractor 
knew what he had to supply and did not need a covering clause which said 
that having paid 20s. in the £ he might, by a loophole, be called upon for 
& few shillings more. 
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PHYSICAL SOCIETY. 


At the ordinary meeting of the Physical Socjety, held on May 9, 
Le S. P. Thompson, president, in the chair, Dr. P. E. SHaw exhi- 
ited & 
Simple Blectric Micrometer. 


Two years ago Dr Shaw described an instrument with which he 
measured very small lengths by the application of electric contacte, 
and the micrometer shown was a simple form of the original appa- 
ratus. A screw, fitted with a milled head, turns in a fixed nut and 
its lower end presses upon the extremity of the long arm of a lever. 
A metal point is attached to the short arm and the distance tbrough 
which it moves, on turning the milled head, can be deduced from a 
knowledge of the pitch of the screw and the ratio between the arms 
of the lever. In using the instrument this point is always brought 
up to a metal surface and the contact is accurately determined by 
the telephonic arrangement described in connection with the original 
micrometer. Dr. Shaw illustrated the use of the instrament for 
measuring emall lengths by describing the following eight applica- 
tions to ordinary laboratory measurements :—(1) The measurement 
of the thickness of plates, films or fibres. The object is placed 
between two metal plates. The point of the micrometer is adjusted 
to touch the top plate and the reading taken. The object is removed, 
the point is again brought into contact with the top plate and the 
difference between the readings in the two cases gives the thickness 
of the film. (2) The determination of Young's modulus by the 
elongation of a wire. Dr. Shaw described experiments on two wires, 
cach 24 metres long, hanging side by side, one of copper and the other 
of steel. The wires terminated in horizontal platforms to which the 
stretching weights were attached. The base of the instrument rested 
on one platform while depressions of the other, due to loading, were 
measured. In this way any error on account of the bending of the 
beam from which the wires were hung was eliminated. (3) The 
determination of Young's modulus bv the bending of a beam. 
(4) The determination of simple rigidity by а static method. Obser- 
vations were made upon a rod held horizontally by rigid wall 
brackets. One end of the rod was fixed and the other held in posi- 
tion by a pin pressed into a hole in the end of the rod. From thisend 
an arm projected outwards. Weights were applied to the extremity 
of this arm and the twist measured by observing with the micrometer 
the movement of the end of the arm. (5) Application to the exten- 


affect the two wires unequally. 
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someter. (6) Measurement of thermal expansion. (7) Microscopic 
measurements. In measuring the diameter of a capillary tube the cross 
wire of the microscope is made to touch one side of the tube and the 
point of the micrometer is brought into contact with the metal в 

The stage is then moved by a screw until the crosswire comes to the 
other side of the tube. The micrometer point is moved into contact 
again and the difference in the readings gives the diameter of the tube. 
In this measurement the full magnifying power of the microscope 
is utilised, and the work of moving the stage is performed by a rough 
screw. (8) The direct measurement of the wave length of light. 
Newton's ringa are formed by a convex lens and a piece of plate 


glass. The convex lens is fixed to the short arm of the lever, and 


the distance through which it must be moved to cause a certain 
number of bands to appear at the centre gives & means of calculating 
the wave length of the light employed. 

Prof. EVERETT said the apparatus combined fineness and accuracy of 
measurement, and expressed his interest in the determination of distances 
with the microscope. | 

Mr. R. J. SOWTER asked if any special precautions had been taken to 
prevent deformation in the instrument. If not, then it was optimistic to 


assume that one or more multiplying levers could be used to measure 
lengths of the order of a millionth of a millimetre with any physical 


accuracy, assuming the multiplication of measurement to be according to 
the law of the lever, as Dr. Shaw apparently did. 

Mr. W. WATSON said that in determining the wave length of light by 
Newton’s rings, it was necessary to measure from the knife edge of the 
lever to the centre of the rings. The accuracy of the experiment was 


limited by the difficulty in judging the centre. The variation of the tem- 


perature of the air would distort the lever and produce errors. In refer- 
ence to the experiments on Young’s modulus, using two wires of different 
material, he said that no precautions had been taken to procure a steady 
temperature, and pointed out that variations in temperature would 
In the experiment on the torsion of a 
rod the twisting had been produced by an unbalanced force. The other 
arm of the necessary couple must, therefore, have been unsatisfactorily 
supplied by the friction of the pin which held the rod in position. In 
measuring the diameter of a capillary tube with extreme accuracy, it was 
necessary to have a normal section, which was somewhat difficult to obtain, 
Dr. Shaw apparently considered: the instrument as suitable for laboratory 
work. If it was for students it was unnecessarily elaborate, and if for 
obtaining accurate measurements, there were objections and uncertainties 
which should be investigated. Mr. Watson eaid that a similar form of 
micrometer had been described by Mr. H. C. Russell, and used in the 
observatory at Sydney. 

Mr. J. M. BARR said that as errors would be introduced by variations in 
temperature, it might be advisable to make the instrument of а nickel 
steel alloy with a small coefficient of expansion. He asked if the knife 
edges and screws used were good enough to give the same reading twice, and 
said he thought the limit of physical accuracy could be obtaiaed by using 
a single disc on a screw calibrated throughout its length. He considered 
one ten-thousandth of an inch to be about the limit attainable by such 
methods. 

Dr. SHAW, in reply, said the main justification of the apparatus was in 
the consistency of the results given by it; these were excellent, as the 
tables given in the Paper showed. The method had been shown to be 
much more accurate than those iu general use. As to the contention that 
the apparatus, while too sensitive for laboratory practice, was not suffi- 
ciently so for research on length changes, be pointed out that the accuracy 
of all measuring instruments was always on the increase, so that laboratory 
methods which were considered good recently would not necessarily suffice 
in the immediate future. Why be content, even for teaching studente, 
with measuring to the one-fiftieth of a millimetre by the microscope, when 
with the simple electric micrometer we get, with little trouble, to the 
thousandth of a millimetre! Dr. Shaw knew nothing of the prior publi- 
cation in Australia mentioned by Mr. Watson; if there were such a method 
introduced yeara ago it was all the more astounding that Mr. Russell and 
bis successora should have allowed such an excellent idea to lapse and 
remain immature and unknown. Some speakers had suggested that uncer- 
tain deformation of the levers might occur during an experiment and 
vitiate results; but a new strain implied a new stress, and unless a defi- 
nite change oocurred in the forces of the systera we could not suppose a 
change in deformation. A like answer was given to the criticism that the 
levers might expand under heat during a measurement, Why, if sufficient 
time has elapsed to allow the system to attain temperature equillibrium, 
should anyone postulate expansions without indicating a new or irregular 
source of heat? Most of the above supposed evils of course existed, but 
they were of small account. As with every good apparatus ever produced 
if ordinary and suitable precautions be taken, these errora were reduced 
to a lower order of importance, and could be neglected. In conclusion, the 
method had been firmly established in University College, Nottingham, 
and that superseded other apparatus, It would no doubt spread and 
become general. 

Papers on “ The Conservation of Entropy,” by Mr. J. A. Erakine, 
and “ Rational Units of Electro-magnetiem," by Sig. С. Giorgi, were 
postponed, and the Society adjourned until May 23. 
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ELEKTRICITAT8 AKTIEN GESELLSCHAFT VORMALS SCHUCKERT & CO. 
The profit on the past year's working was equal to a 4 per cent. dividend, 
but the amount will be carried forward. A committee of investigation has 
been appointed with power to carry out the compact with the Allgemeine 
Electricitiits Gesellschaft of Berlin. 
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THE MANUFACTURE OF YULCANITE BOXES FO 
I ! CORRESPONDENCE. 
аск — P 
ETHER WAVES OF ANY LENGTH. 


The thoroughly well-worked mass of material which, when pos- 
eible, should have been р some weeks after mixing, is warmed by TO THE EDITOR OF THE ELECTRICIAN. 
Sia: May I suggest the following arrangement for the pro- 


passing through a pair of heated mixing rolls, and is then converted 
into a plate Imm. in thickness by passing through a second pair of : Ын : 
rolls likewise heated. From the material so prepared, sheets of the | duction of monochromatic light or heat directly from Hertzian 
required thickness for the boxes are built up, by doubling or quad- | waves produced in the ordinary way by an oscillator, the 
rupling the same, and passing the mass through a pair of hand rolls | method being simply to cause each wave to be’ successively 
reflected or refracted and afterwards brought to a focus. In 
the sketch below, if A be an oscillator producing waves, and 


one or more times. e formation of air bubbles must be avoided 

in this operation, and should any be enclosed by misadvertence in. 
lines numbered 1 to 5 suitable reflectors of same, then each 
wave should produce at E a train of five waves by successive 


the mass they must be destroyed with a bradawl. Templates of the 
reflection. 
5 j 
4 
{ ( : 
A 


(xact size of the sides and bottom of the boxes are now made, and 
with the aid of these similar pieces are cut from the prepared mass. 
If this idea can be carried out, the length of the waves at 
the focus E will depend simply on the ratio of the length 


The pieces so cut are next carefully covered with indi 
of the path of each ray to the one preceding it; so that by 


iarubber solu- 
tion along the edges which are to be joined together and are then 
moving the oscillator a greater or lesser distance from the 
reflectors, longer or shorter waves should be produced. 


dried. In the meantime, zine sheet moulds, whose external dimen- 
Yours, &., 


sions are equal to the required internal dimensions of the box about 
to be made, are prepared, allowance being made for the fact that a 
shrinkage of about 2 per cent. will occur in the completed box on 
vulcanization. The sides and bottom are placed in position on this 
inner core, or mould, and the joints are made tight by pressure and 
warmth. The overlapping portions are now trimmed even, and the 
completed box is vulcanised for one hour before removing the core, 
and again after removing the ваше. 

The manufacture of boxes provided with ridges and grooves 
requires the preparation of more elaborate moulds, consisting of an 
inner core, four side plates, top and bottom plates, and three screw 
clamps for holding all seven pieces in position. The core for small 
bores can be made out of sheet iron, for larger ones it is cast; but 
in this case care must be taken to see that it is free from eurface 
pittings or holes. The side and top and bottom plates are cut from 
ее iron 30mm. to 40mm. in thickness, The grooves or ridges 
required upon the walls of the completed box are provided for by 
corresponding elevations or depressions on the sheet iron core or 
walla The inner соге is now attached to the top plate by acrews, 
and the slabs of material cut to the requisite size are built up round 
the core in the manner already described. When externa ridges 
are required, strips of material are rolled and cut to the desired 
length and width, and after coating with india-rubber solution 
and drying, are laid in the grooves provided in the iron con- 
taining walle. These are fixed in position round the central core, 
and the whole is screwed up tight. Projecting edges are now cut 
away, and the slab of material forming the bottom of the bor 
ls placed in position. The bottom casing plate of iron is super- 
imposed, and is clamped against the top-plate first fixed in position. 
The box is now ready for the preliminary vulcanising operation, 
which lasts one hour. Working a 12-hour day, one set of moulding 
Pieces can thus serve for the production of 10 boxes The second 
and final vulcanising follows, as in the case of the boxes with flat 
tides, and lasts from six to eight hours. 

The boxes after the second vulcanising, and before cooling, are 
placed upon suitable wooden moulde, and by the aid of flat 
pieces of wood and a wooden mallet are dressed into perfect 
аре. If the boxes are provided with grooves or ridges the wood 
wed must be similarly provided. Projecting edges or corners are 
fnally trimmed down, and to improve the appearance of the exterior 
the sides may be rubbed with pumice-stone and fir ally with linseed 
vil, n some cases the finished boxes receive a coating of asphalt. 
varnis 


TUBE RAILWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sm: In your issue of May 9th I am reported as having 


Railways, that & speed of 16 miles an hour wasimpraoticable, 
What I did state was that a speed of 20 miles an hour was 
impracticable under certain conditions, and I shall be glad if 
you will correct your statement in this respect.—Yours, &c., 


London, May 16. Н. Е. Pansnarr. 


PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


Lord Windsor's Committee. 
Thursday, May 15. 

Viscount KNUTSFORD, in order to facilitate the drafting of the general 
compensation clause pow under consideration, made the following suggestion. 
The object of this clause was, as far as he understood it, to place, for a 
limited period after the opening of a railway, owners of land and houses 
which had not been taken on the same footing as owners of land and 
houses which had been taken, who, of course, could proceed under the 
Lands Clauses Act. He would, therefore, euggest that it would be 
desirable to insert in the model clause the words “ injuriously affected,” 
taken from the Lands Clauses Act. "This, he thought, would save the 
arbitrator a good deal of trouble and time, besides curtailing expense. The 
opposition to the various Hammersmith-City schemes was then proceeded 
r. A. C. ELLIS, continuing his evidence under examination by Mr. 
LITTLER, K. C., spoke as to the inconvenience experienced by the Metro- 
politan Company through being forced to have a circle, and especially at 
the eastern and western sides, a shuttle system would have proved more 

nerative. | : 
"Ore саша by Mr. LLOYD for the Central London Railway, he said 
the chief objection of his company was on the point of competition. 

By Mr. E. MOON, K.C.: He did not think the existing steam lines, 
when converted to electric traction, would suffer greatly through not 
having the gradients to facilitate acceleration. The same acceleration on 
the level could easily be attained. It was a question of more power. | 

Mr. THOMAS PARKER, the electrical engineer to the Metropolitan 
Railway Co., said that contracts for the whole of the electrical equip- 
ment of the Inner Circle and of the Hammeramíth branch had been let, 
and he was now, in conjunction with the District Company, engaged in 
working out the details. The proposed acceleration was 2ft. per sec. 
per sec., and he was of the opinion that this would remain the limit for 
some time. The electrical equipment would be complete by Auguat, 1903. 

Mr. G. H. REDFORD, chairman of the Parliamentary committee of the 
London County Council, and also of the sub-committee of the Parliamen- 
tary committee, said that the views of the Council were that some general 
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" Tranelatedfrom the Centralblutt Für Accumulatoren und Elementenkunde, 
March 15, 1902. 
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stated before the Committee of the House of Lords on Tube: 
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scheme for locomotion in London should have been considered before any 
of these schemes were passed, but failing this, that some commission should 
be appointed, on the lines of the Light Railway Commissioners, before whom 
all tube proposals sbould be placed, and only those passed by this body 
should come before Parliament. This latter view had been expressed to 
the Board of Trade, which did not view it witb favour, but this had not 
discouraged the Council. There should also be some powers of purchase, 
as was the case with tramways, At the eame time, it was the opinion of 
the Council that shallow tramways were likely to afford cheaper communi- 
cation than very expensive tubes, and on this ground also the London 
County Council would like to see any new tube railways delayed for the 
present. Apart from these opinions, however, the Council viewed any new 
system of locomotion as important, and after an impartial examination of 
the various proposals before this Committee and also Lord Ribblesdale's 


Committee, the opinion was that the Central London line, as proposed, 


would form a good system in itself; it would serve the traffic from the 


west to the east, and would also becapable of working in with the larger 
&ystems of London by means of interchange stations. Neither was there 
the same danger of inflation of capital as was possible with the other 
schemes, In coming to this conclusion, the estimates of cost for all the 
lines had been taken into consideration, and even the combination of the 
London United and the Piccadilly-City railways had not changed the views 
of the London County Council committee, which had held frequent sittings 
since this enquiry was opened. "They thought it was very important that 
through routes from places of residence to the centre of the City should be 
built, but a through route from one side of London through the City to the 
other side did not seem to be important. The idea of having a special clause 
in each bill for each particular borough council through whose district the 
line passed was not favoured by the London County Council. Onestandard 
clause should be inser ted for all, otherwise, as there were 28 borough councile, 
there was a strong possibility of having that number of clauses. Such a 
clause ought to be agreed upon by the London County Council and used. 
In conclusion, he said the London County Council committee still adhered 
to the report issued on April 22 (see The Electrician, April 25, p. 34). 

Cross-examined by Mr. LITTLER, for tbe Brompton and Piccadilly 
Railway : None of the promoters of the bills considered had been asked 
to attend before his committee, as they preferred the impartial evidence 
of their engineers and Parliamentary agent. : 

But do you know that the Central London is the most expensive of 
all ?—No, 1 did not. 

Do you know that the capital of the existing Central London Railway 
was largely in excess of the estimates ?—No. 

Mr. FITZGERALD, K. C., for the Cent-al London Railway, protested 
against this cross-examination. 

. Mr. LITTLER replied that he merely wished to see t» what extent 
witness bad informed himself on these matters. 

Crors-examiced by Mr. BALFOUR BROWNE, K. C., for the London 
United and Piccadilly-City Railwaye, Mr. Redford raid that the committee 
had been advised in this matter of its preference for the Central Londoa 
by their present L.C.C. engineer, Mr. Fitzmaurice, and Sir Alexander Binnie. 

Do you think that penny fares are good as compared with an all-round 
2d. fare '— Certainly. 

Do you not think it would be a great advantage to get from Hammer- 
smith to Charing Cross for 14, instead of 2d. ?— Of course. 

Is not that an advantage of our Jine ?—That is ғо, but it is liable to be 


up to then, was not accommodated by any railway, and the same applied 
to the new route. As to the question of the competition of the Metropoli- 
tan and Metropolitan District Railways, it was a noteworthy fact that no 
effort was made to electrify their lines until the Central London showed 
that it could be successfully done. The extension of the Brompton and 
Piccadilly line to Holborn he was not in the least opposed to, whereas the 
evidence of Col. Yorke to all intents and purposes condemned the spur 
to Charing Cross. If the proraotera of the North-East London Railway 
did not feel justified in building the line if sanctioned, there was no reason 
why it should not be done by means of capital provided by the Central 
London Railway, the Great Eastern Company, and perhaps another. 
Above all other considerations, he would respectfully submit that the 
Committee ought not to shut their eyes to the combination going on 
elsewhere by the firm of Messrs. J. S. Morgan, and a pause should be made 
before introducing into the railway system of London a combination of 
that kind. Once this were introduced, it would be undoubtedly extended 
as similar combines had been in other directions. 

Mr. LITTLER, replying on behalf of the Brompton and Piccadilly Rail- 
way, traversed very much the eame ground as did Mr. Pember, in address- 
ing the Committee for the District Company against the other schemes — 
viz., the forthcoming electrification of the District and Metropolitan Rail. 
ways, the Brompton and Piccadilly extensions, and the small amount of 
new capital necessary to be authorised. 


Friday, May 16. 

Mr. BALFOUR BROWNE, K.C., addressed the Committee for the 
London United Electric Railways and the Piccadilly and City Railway. 
He said that Mr. Fitzgerald, in arguing against financial combinations, 
had said not a word about the Yerkes combination, and it was quite 
eviden* that the last remark in his learned friend's speech for the Central 
London Railway had been prompted by a spirit of spite. The great value 
of these lines lay in the fact that they were through routes, and it would 
be extremely difficult for the promoters to construct the North-East 
London unlees as part of the line through to Hammersmith. It was chiefly 
due to this isolation that the London, Walthamstow and Epping Forest 
Railway had never been financed. It did not form part of any route across 
London. The uniform 2d. fare did not cater for intermediate traffic, and 
it was noteworthy that on no Other railway wss such a fare in 
existence. On the question of speed, there were reasons why this 
would be greater on his lines than it could possibly be on the 
Central London. Eight motors were used as against four, there was a 
better spacing of the stations, and by reason of ite being a new line they 
could improve upou the gradients now existing upon the Central London 
Railway. On the respective merits of the opposing lines, he maintained 
that it was quite obvious that the Central London Railway would compete 
with itself, and for this reason it would never be constructed so long as 
extensions of time could be obtained. In addition to this, however, there 
was the important question of bow the capital was to be raised. No 
scheme had yet been put before the shareholders, and, in fact, Sir Henry 
Oakley himself had admitted that this matter had not been seriously con- 
sidered. And in conjunction with this must be remembered the statement 
in the prospectus of the Central London Company that the policy of the 
directors was not a policy of extension. In the same way the Piccadilly- 
Brompton line was a block line. It was against the interest of the District 
Company, who owned it, that it ever should be constructed. Originally it 


had been promoted as a block line to the City and West-end Railway, and 
and it now only existed as a block line to any other railway along that route. 
As to the prevention of extension of the tube lines which he was promotiug 
further west than Hammersmith, this was not the case, аз in time the 
tramways would ba taken over from the company by the various local 
bodies, and then further tubes could be built in competition with the tram- 
ways. And if the Central London extension was not sanctioned, that line 
as at present constructed was capable of extension further west. 

The committee room was then cleared, and after three-quarters of 
an hour, 

The CHAIRMAN announced that the Committee had decided not to 
proceed further with the Central London Railway as far as it related to 
the proposed railway from Shepherds Bush via Hammersmith to the 
Bank, but were quite prepared to consider an extension of the existing 
line beyond the Bank, and small branch lines at the West-ead. With 
regard to the Brompton and Piccadilly Railway, the Committee did not 
intend to proceed with the portion between Piccadilly-circus and Charing 
Cross, leaving the other portions for future consideration. As to the 
London United, Piccadilly and North-East London Railways, the Com- 
mittee would not proceed with that portion of the London United running 
from Addison-road via Shepherds Bush to Hammersmith. 

The Committee then adjourned until the 26th inst, 


over-rated. It is only a promise, 

Do you know that the 2d. fare of the Central London Railway, and a'so 
on the lines authorised to Mr Yerkes, is merely a promise and not in either 
of their bills, and that 1d. fares are scheduled to our bil] ?—No, I did not 
know that. 

By Mr. COURTHOPE MUNROE, for the Borough Councils of Battersea 
aud Kensington: He suggested that the clause for the protection of 
borough councils ought to be inserted in the name of the London County 
Council. He did not agree that the tendency of legislation was to increase 
rather than decrease the powers of borough councils. 

Lord ZOUCHE: Have you considered the Brompton and Piccadilly 
Railway, and that if the Central London is authorized there will be two 
railways down Piccadilly !—Ye:, but we do not consider this important. 
At the same time, although authori ed, we do not feel that the Brompton- 
Piccadilly line serves any useful purpose to the West End. 

Have you considered the case of the North-East London line ?— Yes, 
we have looked at this from the point of view of housing, and are sorry 
that the City and North-East Suburban Railway has been abandoned. 
We were very much in favour of both lines to the City, but there does not 
seem to be any necessity for a line from Tottenham to Hammersmith. 

Lord WINDSOR: The London County Council does still consider it 
important that lines should run from the centre out into the country ! — 
Yes, very important. 

Mr. WHEELER, K.C., for the Corporation of the City of London, was 
similarly favourable to the Central London Railway. The Corporation 
considered, on general grounds, that the public at large would benefit 
greatly if this line were sanctioned, and on one part/cular point it was felt 
that the stations were more advantageously placed. The only objection 
to the North-East London Railway was that it wished to termidate at 
Ludgate-hill, but the Corporation did not think any competition with 
the Central London Railway in the City was desirable, and, therefore, 
objected to the North-East London Railway coming further west than 
Cannon-street, there would be an interchange station with the Central 
London Railway should be arranged. 

Mr. FITZGERALD, addressing the Committee for the Central London 
Railway, eaid that the elimination of the Charing Cross-Hammer- 
smith and District Railway left the fight for a new route along Piccadilly 
between his line and that of Messrs. Morgan, and against the latter there 
was the great disadvantage of having a portion of the northern line in 
the open The original Central London Railway served a district which, 


In the House of Lords on Thursday, last week, the EARL OF CAMPER- 
DOWN moved that the special compensation clauses being drafted by the 
Committees on underground railways should be submitted to the House 
before being inserted in апу bill. He himself had suggested that some 
further protection should be afforded to property owners other than that 
which they were entitled to under the general law, but as the iusertion of 
such clauses would probably in future be applied to all underground rail- 
way bills, this practically involved an alteration in the general law. 
Therefore, such special clauses ought to come before the House as general 
bills, inasmuch as they affected the original jurisdiction of their lordshipa, 
with which they should be slow to part to Committees. 

The EARL OF MORLEY, while agreeing with this proposal, thought it 
would be better to leave the elaboration of the clauses in the first instance 
to the Committees, and it would then be open to the House to consider, 
and, if necessary, alter them. As regards tube railways, there was practi- 
cally no experience to guide them as to what damage might be done to 
adjoining property, and he would, therefore, be happy to inform the noble 
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Earl Camperdewn when the bills were coming on for third reading, when 
he could call the attention of the House to them. . | 
The LORD CHANCELLOR pointed out that special clauses in a 
icular railway bill did not involve an alteration in the general law. 
The EARL OF MORLEY having given an undertaking that copies of the 
new clauses should be put before the House when the bills came on for 
third reading, 
The motion was, by leave, withdrawn, 


LOCAL AUTHORITY TRAMWAY VETO. 


In the House of Commons on Thursday last week, Mr. CHAPLIN (who 
was President of the Local Government Board of the last Ministry) asked the 
House to consent to certain amendments in Standing Order 22. This 
standing order makes it a condition that before a bill relating to tramways 
can be introduced in Parliament, the consent of the local authorities of the 
districts through which the line will run must be obtained. Mr. Chaplin 
drew attention to the Act of 1890, amending the law relating to the hous- 
ing of the working classes, and pointed out that improved means of loco- 
motion were necessary for carrying out the act. The extension of tramways 
was a means whereby this necessity was met, but this extension was 
checked by the provisions of the standing order, which made the consent 
of local authorities essential to the work. Local authorities had been 
quick. to see this, and ofttimes found their consent a marketable com- 
modity, while they imposed onerous conditions before according it, and іп 
London, where the local authority —the County Council—was not the road 
authority, matters were of a serious nature. From his deliberations in 
July, 1900, on behalf of the Government, he had pointed out this condi- 
tion of affairs, and stated that after conference with the Chairman of 
Committees in both Houses, he had been in a position to say that the 
Government were willipg to make such alterations as would modify the 
restrictions. Nothing had been done at the time, and last session he had 
again reminded the Government of its obligation. He proposed that the 
Committee on the bill should be given proof as to whether the consent of 
the local authority had been obtained or not, and if it were proved that 
consent had been withheld unreasonably, report should be made accordingly. 
He could not sea what valid objection could be raised against these 
proposals. 

Sir A. ROLLIT said that local authorities were strongly opposed to this 
gayposal, and when it was suggested tha“ they either levied blackmail or 
took an undue view of their own rights, he would answer that they were 
deeply interested in the tramways. Local government should have local 
knowledge and opportunities of forming the best judgment, and it ceased 
to be a local government if a Committee of the House were aeked to act 
at variance with local opinion. Was it seriously proposed that officials from 
all parts should be summoned to the House on purely local questions, 
causing much delay, trouble and cost ? He believed the local authorities 
were animated by a spirit of fairness and asked the House to trust them, 
as in the Education ВШ. He opposed the motion as being at variance 
with the principle of local government. 

Mr. BURNS said that, although the action of certain local authorities 
wai a disgrace, the right hon. gentleman sought to coerce the local 
authority in the interest of the private promoter, at whose meroy they 
would be, if the motion were carried. Local communities would be put 
to needless expense in employing Parliamentary counsel and witnesses to 
watch their schemes, if local veto was abolished. The passing of the 
amendment would involve indefinite discussions in the House on second 
апа third readings, as the exact opinions of the local bodies would be 
uiknown. 

Mr. HALSLEY, as a member of the Standing Orders Committee, 
thought that local authorities should be trusted even though they made 
mistakes, and if an appeal was considered necessary he would prefer the 
adoption of a similar system to that employed with provisional order bills, 
involving the holding of a local inquiry, this method being far less incon- 
venient and inexpensive and more likely to arrive at the real truth. 

Mr. J. W. LOWTHER (Chairman of Committees) said that justice 
between pertiea could not be done, where one of the parties was a judge 
ia its own case and where a local authority could put ita foot at once upon 
a scheme, the promoters of the scheme not having an opportunity of 
bringing it before the public or obtaining the assent of the House tw it. 
The backward state of communication in London would scarcely be im- 
proved if local veto was allowed, and he thought that the public would be 
best served if the matter were brought before Parliament and the schemes 
considered regardless of the interests of intervening local authorities. He 
admitted the evil of greater expense, but considered it a greater evil to 
leave matters as they stood. No such veto was allowed under the Light 
Railways Act. | 

An HON. MEMBER: There is a local inquiry under that act. 

Mr. LOWTHER replied that in the present case they would get their 
inquiry from the local people. He placed more faith in the House of 
Commons Committees than in the inspectora of the various Government 
departments. With the former he believed that the intention was to do 
absolute justice to both parties. He thought the balance lay in favour 
of the amendment, and he was prepared to support it in case of division. 

Mr. BLAKE inquired as to the real interests involved, and if they were 
confined to the area presided over by the local authority an arbitrary veto 
was not unreasonable ; but if the interests of the local authority were 
transcended by wider interests, then local veto did not seem to him either 
logical or reasonable. These wider interests should be investigated, and 
the local authority prevented from having an uncontrolled disposition of 
the question of communication between two points between which its 
area lay, | 

Capt. JESSEL considered that the local authorities were the best 
judges in the matter, and in most instances had objected to tramways 
through their districts because the streets were too narrow. If the clause 


were altered, endless expense would reault from London ratepayers fighting 
one another with each other's money. | 
Sir J. DORINGTON thought that, as the law stood, any promoter of a 
tramway was open to proceed either under the Light Railways or Tram- 
ways Acta, but if the standing order were changed, promoters would be 
encouraged not to proceed by provisional order, but to go to Parliament 
and incur greater expense. For that reason he would vote against the 


proposal, 

Sir J. DICKSON-POYNDER believed that the change would bring 
about results worse than the existing evils, and though he was in accord 
with the objects of the amendment he should vote against it. The stand- 
ing order had been a great protection against the introduction of super- 
fluous measures ; but in London the borough councils were not the best 
authority to deal with the matter, and he should like to see their veto 
removed. He suggested that the President of the Board of Trade should 
take up the subject with a view to substituting for the standing order 
some authority having the confidence of London, before whom all these 
bills might go for sanction. 

. Mr. GODDARD considered that as such undertakings would have to be 
purchased by local authorities, it would be unwise to encouraga private 
enterprise in tramway schemes. | 

Mr. Thornton and Mr. Macdona both spoke against the amendment, 
which was finally negatived without a division. 


BRISTOL CORPORATION BILL. 


The Private Bill Committee of the House of Lords, presided over by the 
Duke of Northumberland, have had before them the Bristol Corporation 
Bill, among the objects of which was to acquire powers to convey electricity 
from their electricity works to the outlying parts of their city. 

Mr. GREGORY, for the promoters, said that the Corporation had 
expended some £375,000 on their electricity works, and now they desired 
to have facilities for carrying their electricity to Avonmouth, because they 
anticipated, when the new docks were built there (it was proposed to expend 
some 24 millions on them), there would be a large demand for electricity, 
both for lighting and power, and it was necessary to have a good supply in 
order to develop the docks and make them aucceasful. They also desired 
to carry their electricity to Portishead and to Eastob, where they held an 
estate, and had an infectious hospital. They also sought power to sell elec- 
tricity in bulk to the outside authorities on the way. 

Mr. Edmund J. Taylor, town clerk of Bristol, gave evidence in support 
of counsel's statement. 

Mr. TAYLOR WARRY, who represented the Somerset County Council, 
said that the County Council had no objection to the supply of electricity 
in bulk by arrangement to any of the district councils, but they did object 
altogether to the Corporation having power to break up any of the roads 
they pleased in any of these districts. 

Mr. TREVOR LEWIS, on behalf of Barton Regis District Council, said 
that the Barton Regis Council had obtained a provisional order to supply 
electricity, but it had not yet teen confirmed. He wished to know 
whether Bristol proposed to compete with the Barton Regis Council in 
their own district. 

The Witness said certainly not, if the Barton Regis Council had the 
power and wished to exercise it. | 

Мт. W. W. Squire and Mr. Thomas Н. Yabbicom also gave evidence 
in support of the bill. | | 

Mr. Ald. GEORGE PEARSON, chairman of the Electricity committee 
of the Bristol Council, said they had two stations. The old station, which 
was near the centre of the town, provided a horse-power of 5,860, and the 
new station at Avonbank gave them a horse-power of 3,532. They had 
already laid 160 miles of cable in the city. They were now considering a 
further extension of the Avonbank station. The total capital now expended 
was about £375,000, and the total authorised capital was, he thought, 
£405,000. Bristol had no large towns in its immediate neighbourhood, 
and the electric light undertaking, therefore, formed a natural centre for 
supplying the small urban district councils and small rural district councils 
that were near them. It would also be a great advantage to be able 
to supply power to anyone coming into the district who desired to 
establish works. The Corporation had spent large sums in the docks, and 
they thought they ought to have the benefit of those docks in every way 
they could, but they bad no desire to thrust themselves upon their neigh- 
bours who were desirous of supplying themselves. 

Mr. FARADAY PROCTOR, electrical engineer to the Corporation of 
Bristol, said he anticipated a large demand for electricity, both for lighting 
and motive power at the docks. The only practical way of taking the 
cables would be via the roadways, and not along the river banks. 

Mr. SHAW then addreased the Committee on behalf of the Rural 
District Council of Long Ashton. He said this was a power bill by 
which the Corporation of Bristol sought power to put down mains in out- 
lying districts, and to sell electricity in bulk, but in this bill there were 
none of those restrictions which were placed in other power bills after 
careful inquiry by the Committees which had considered those power bills. 

Mr. COTTERELL, a civil engineer, called on behalf of the Gloucester- 
shire County Council, said he was not an electrical engineer, but he under- 
stood the voltage in Bristol was not sufficient to supply Avonmouth. 

Mr. BALFOUR BROWNE, K.C., (for the promoters): Will you tell me 
what the voltage is !—500. 

Are you aware it is 2,000 ? —No, I have it from your own record. 

Do you mean to say that 2,000 volts pressure will not send the elec- 
tricity down to Avonmouth ?—I understand it is only 500. 

Mr. A. A. C. SWINTON said he had seen the route proposed by the 
promoters for the conveyance of electrical energy, and he suggested that 
the wires should be overhead. 

The Committee came to the conclusion that the preamble so far as it 
referred to electricity was not proved. 
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OTHER ELECTRICAL BILLS. 


The Belfast Corporation Bill was read a second time in the House of 
Lords on Thursday last week. 
. In the House of Lords, on Friday last, the Preston Corporation Bill was 
read a second time, and the Manchester and Liverpool Express Railway 
Bill a third time and passed. In the House of Commons, on the same day, 
the Lords’ amendments to the Cornwall Electric Power Bill were considered 
and agreed to. 


LEGAL INTELLIGENCE. 


oie 


Read v. Friendly Society of Operative Stonemasons and others. 


This case recently came before a Divisional Court, composed of the Lord 
Chief Justice, Mr. Justice Darling and Mr. Justice Channel!, and was an 
appeal by plaintiff from a judgment of Judge Eardley Wilmot, given 
for defendants at Ipswich County Court. The action was for wrongfully 
and maliciously inducing Mesars. Wigg and Wright (of Ipswich), to whom 
plaintiff had been bound apprentice for three years, to break the contract 
of apprenticeship. The apprenticeship deed was dated June, 1900, 
when plaintiff was 25 years of age, and he covenauted to serve Wigg апа 
Wright for three years at 15s. a week, and they covenanted to teach him 
the trade and calling of a stonemason. Wigg and Wright and the 
men in their employ were members of defendant society, which had a 
rule that boys entering the trade should not work more than three months 
without being legally bound apprentice, and in no case to be more than 
16 years of age, except masons’ sons and stepsons. In Aug., 1900, it was 
resolved that if plaintiff started work for Wigg and Wright as a mason, one 
of their employés was to report the fact to the eociety in two hours, 
and, owing to the ‘action of the society, from Aug., 1900, to May, 1901, 
Wigg and Wright did not employ plaintiff as a stonemason or 
teach him the trade, but he continued to do lahourer’s work. In May, 
1901, the secretary of the society wrote Wigg and Wright that the mem- 
bers considered the firm's action an infringement of the rule, and if the 
man started working at the trade they were bound to protest agaicst the 
firm for introducing an individual not of the trade, and, in accordance with 
their general rule, the society had empowered their members working for 
the firm to take prompt action in the matter. Defendants admitted in 
answer to interrogatories that “ prompt action" meant that the masons 
in Wigg and Wright's employ should give two hours' notice and leave 
their employ if they thought fit. The County Court judge held that the 
facts fell short of giving any ground of action sgainst defendants, who 
acted bona fide in the interests of the soc'ety, and not from any improper 
‘motive, and that, though defendants’ interpretation of the rule might not 
be correct, they had not acted improperly in their method of enforcing it. 

After argument, Mr. JUSTICE DARLING read a written judgment, 
in which Channell, J., concurred. He thought that the County Court 
judge was wrong, aud that there should be a new trial. Plaintiff had 
entered into a contract by which he became entitled to demand of Wigg 
and Wright that they should teach him the trade of a stonemason, and to 
interfere with that right might give a cause of action against him who 
did so. He cited Lord Macnaghten’s judgment in Quinn v. Leathem, 
where it was laid down that ''A violation of legal right committed 
knowingly is a cause of action, and it is a violation of legal right to inter- 
„Хеге with contractual relations recognised by law, if there be no sufficient 
justification for the ioterference." It was argued that defendants had 
justification because they had themselves entered into a contract with 
Wigg and Wright, the terms of which were inconsistent with the con- 
tract between Wigg and Wright and plaintiff. The contract here 
alleged by defendants was one which, if proved, might, by reason 
of its being in restraint of trade or otherwise illegal, be incapable of 
being enforced ; and in tbat case to seek to hold Wigg and Wright t it 
could not be held sufficient justification. It might be that, though other- 
wise unlawful, it was legalised by the Trade Union Act, 1871, but that 
could only appear when its terms aud the parties to it were ascertained. 
Defendants’ justification for interference with plaintiff's right must be an 
equal or superior right, and no one could legally excuse himself on the 
ground that he acted on a wrong understanding of his own rights or 
without malice or bona fide or in the best interests of himself, nor even that 
he acted seeking only the good of another and careless of his own advantage. 

The LORD CHIEF JUSTICE also read a written judgment. He was 
of opinion that the judgment was not satisfactory, but he telt considerable 
difficulty as to whether the facts before them enabled them finally to 
determine tbe question raised. The evidence established that defendants, 
instead of taking action against Wigg and Wright for a supposed breach of 
their contract embodied in the rules of the association, did, for their own 
personal ends, procure Wigg and Wright to commit an actionable wrong. 
He doubted whether the arrangement embodied in the rules was protected 
by the Trade Union Act of 1871, but it was possible that s:c. 3 was 
sufficient to prevent the Court from holding that, if the rule amounted to 
an agreement between Wigg and Wright and the defendants, it was void 
or voidable. Assuming the rule to be binding on Wigg and Wright, he 
thought defendants had no right to procure Wigg and Wright to break 
their contract with plaintiff. There was no evidence to show that the 
society, or any of its members, would be injured by Wigg and Wright’s 
fulfilment of their contract. The facts negatived any suggestion that the 
action was taken on behalf of individuals to protect their own interests. 
For those reasons he thought the County Court judge ought to have 
entered judgment for plaintiff ; but, as his brothers were not prepared to 
go ғо far, there could only be judgment for а new trial. 

Appeal allowed, but leave to appeal was given, 


Isle of Thanet Electric Tramway and Lighting Co. (Ltd.). 


At Ramsgate on Friday last this company were summoned by the 
Ram*gate Corporation for using electric power on the Isle of Thanet Light 
Railway contrary to the Board of Trade regulations, by propelling a tram 
at a speed of 16 miles an hour instead of only 8 miles. Evidence was given 
that the police kept observations ou the company's cars for several days, 
and on April 28 the speed was timed of 52 cars, the average being 12 miles 
1,6435ds. per hour, which speed was exceeded in several cases. 

Mr. H. WEIGALL (presiding justice) asked if the drivers could keep 
the advertised time and not go beyond the speed laid down by the Bosrd 
of Trade, as there were numerous stoppages. 

Mr. SHARPLEY, for the prosecutora, said he could not go into that 
question. The Ramegate Watch committee wanted it to be made clear 
that the police would take proceedings whenever the maximum speed was 
exceeded. The company was liable to a penalty of £10 for each offence, 
but he would withdraw three of the four cases on a conviction being made 
in the first, the company undertaking not to repeat the offence. 

Mr. SHEA, for the company, said they were in a difficult position. On 
the one hand they had to comply with the Board of Trade regulations, and 
at the same time provide the public with an efficient service. If any time 
had to be made up, in order to keep the fixed time of the time-table, it 
would be done in the country districts where no possible injury could occur 
to the public. j 

The Bench imposed a fine of £5 and costs in one case, and intimated 
that in future the fine would be enforced on every occasion, and would be 
a continuing fine. 


Tynemouth District Blectric Tramway Co. 


At North Shields Police Court on Wednesday, the above company was 
summoned for allowing a tramcar to be driven at a rate exceeding 8 mile; 
an hour. 

A Police Inspector said he was on duty in company with other officers 
and saw a driver named Lilley, in the company’s employ, drive a tramcar 
at a higher rate of speed than was allowed by the regulations of the Board 
of Trade. Witness had previously measured off a distance of 394 yda, 
and the car travelled that distance in 40sec., the speed being 20 miles 
260 yds. an hour. He had not a stop watch, but he timed the car by an 
ordinary watch. He was standiog at a considerable distance from the 
tramlines but had a good view of the car. 

The driver of the car and three other tramway officials denied that the 
speed of the car exceeded 8 miles ап hour. 

Mr. B. SIMPSON, manager to the Tynemouth Tramway Co., said it 
was absolutely impossible for a person standing in the position given by 
the inspector to calculate accurately the speed of a tramcar. It was a 
difficult task to time the speed of a car even for very competent men with 
stop watches. The company bad tried in every way to geta reliable speed 
indicator, but had not yet succeeded. They had informed the Board of 
Trade that if that department would tell them of a reliable indicator the 
company would adopt it. The company were at present experimenting 
with one, but it was of such delicat» construction that up tothe present 
they had not succeeded in getting it to work a complete day without a 
breakdown. 

The CHAIRMAN (Ald. Elliott) said the magistrates considered both 
parties had fair reasons for bringing the case to court, and that the com- 
pany were taking pains to rezulate the traffic on their lines. He advised 
the company to do their best and not to go too slow, for they heard com- 
plaints sometimes on that score also. The case would be dismissed. 


Workmen’s Compensation. 


At Birmiogham County Court on Monday, befure Judge Whitehorne, 
a novel point in connection with the Workmen’s Compensation Act was 
raised. On Nov. 25 a labourer named Pickering brought an action for 
compensation against Messrs, Wilkes, Son and Mapplebeck. The accident 
happened on Aug. 22, and his Honour ordered that the respondents should 
pay him 9s. a week as compensation for peraonal injuries received, such 
payment to commence from Sept. 5, a fortnight after the accident, and to 
continue during total or partial disablement, or “until the same should 
be ended, diminished, increased or redeemed.” The 9з. was half the full 
wages of the applicant. On Dec. 2 Pickering went back to work with the 
respondents at full wages until Feb. 27, when he was discharged. The 
respondents were willing t» pay the 9s. per week from the date of the dis- 
charge, but Pickering claimed to be entitled to payment from the date of 
the award, notwithstanding the fact that between Dec. 2 and Feb. 27 he 
was earning full wages, and issued execution against his employers for the 
p3yment of £9. 18s. The money was paid into the hands of the High 
Bailiff, and the respondents now asked that that amount should be allowed 
to remain iu court pending an application to review. His Honour held that 
the award stood, and was operative unless the Court or arbitrator were 
eatisfied that the total or partial incapacity had ceased to exist, and were 
satisfied in the way pointed out by sec. 12 of the act, either on evidence of 
fact, or by agreement existing between the parties. There had been no 
such agreement, neither was there any evidence to show that total or 
partial disablement had ceased. He knew of no jurisdiction by which he 
could review ex post facto as long as the award lasted. It appeared to be the 
simplest common sense and common juetica that the award should be 
enforced, and be operative until it was altered in some way as provided for 
by the provisions of the act. The money in the hands of the High Bailiff 
represented the amount of compensation payable under the award, to which, 
it appeared to him, the workman was plainly entitled. 


Last week in the House of Lords (before the Lord Chancellor, Lords 
Macnaghten, Shand, Davey, Brampton, Robertson, and Lindley) judgment 
was delivered in the appeal of Cooper and Crane v. Alfred Wright. Messrs, 
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Cooper and Crane were builders, of Nottingham, and the respondent a slater 
in businees in the same city. The appellant firm contracted to erect a build- 
ing at Nottingham, and arranged with Wright to provide and fix" the elates 
for the roof. On June 29,1899, while the building was in course of construc- 
tion, Brady, a slater's labourer employed by respondent, received injuries 
resulting in his death. Steps were taken by the widow to obtain compen- 
sation under the Workmen's Compensat‘on Act, and appellants denied 
li cbility on the ground that Brady was not immediately employed by them, 
and contending that if compensation was awarded against them they ought 
to be indemnified by Wright. Respondent replied that he was not the 
undertaker of any work to which the act applied. A County Court arbitra- 
tion took place, and the judge ordered appellants to pay £217 to depen- 
dents of Brady, but by a later award determined that respondent was 
liable to indemnify appellants. Respondent appealed, and the Court of 
Appeal set aside the decision of the County Court judge, holding that Wright 
was not liable. 

The Lord Chancellor, Lord Shand, and Lord Davey were of opinion that 
the decision of the Court of Appeal against the indemvoity was wrong, but 
Lord Brampton &nd Lord Robertson held that it was right. 

The appeal was tberefore allowed, and the judgment of the County Court 
judge restored. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


Newport Corporation invite applications for the appointment of 
borough electrical engineer and tramways manager. Applications to 
the town clerk (Mr. Albert A. Newman) by May 31. Sze advertise- 
ment. 

A shift engineer is required for the Sheffield Corporation tramways 
department. Applications to the general manager (Mr. A. L. C. 
Fell), Town Hall, Sheffield, by May 28. See advertisement. 


Portsmouth Corporation require a resident electrical engineer for 
their tramways. Applications by June 3. 

A science master is required for the Tunbridge Wells Technical 
Institute. Applications by June 3. 


Mr. A. J. Stubbs, first-class technical officer of the G P O. engi- 
neering department, has been appointed superinteading engineer of 
the North Metropolitan District, vice Mr. C. T. Fleetwood, retired, 
and Mr. G. Cheetham, assistant superintending engineer (provin- 


cial), to be superintending engineer of the Northern District of 


Ireland, in succession to Mr. J. Walby, deceased. 


Mr. David Robertson, B Sc., Lecturer in Electrical Engineerin 
at the Municipal Technical College, Bradford, has been appoin 
Professor of Electrical Engineering at the Merchant Venturers’ Tech- 
nical College, Bristol. Mr. Robertson was educated at the Glasgow 
and West of Scotland Technical College, under Prof. Jamieson, to 


whom he was for some time assistant, and was a Sir John Pender gold 
medallist. 


Mansfield Town Council have appointed Mr. E. F. G. H. Hewlett 
engineering clerk of works in connection with their electricity supply 
echeme. 

Mr. John A. Backnill, barrister-at-law, has been appointed Com- 
miesioner of Patents in the Transvaal. 


Aberdeen.—Meezers, Lowdon Bros. have acquired from the liqui- 
dator the plant and undertaking of the Cults electricity supply 
works. ‘The egreement for the public lighting of the village has 
been transferred to the firm. 


Alleged False Pretences.— At Bow-street (London) Police Court 
on Saturday, Dr. Hans Lausnitz, described as an electrical engineer, 
of Clun House, Surrey-street, W.C., was charged, on remand, with 
obtaining £95 worth of mathematical instruments under false pre- 
tencee. Mr. Purnell, manager to the prosecutors (Messre. Reeves, 
Ltd.), said prisoner in April came to him, and on the assurance that 
he was a director of the Helios Electrical Co., obtained the instru- 
ments in question, some of which had been pledged by him. They 
had never received payment, and had discovered that prisoner was 
not in any way connected with the Helios Company. Prisoner was 
committed for trial, bail being refused. 


Another London Tube Railway.—A new undeground electric 
railway, entitled the City and Surrey Electric Railway, is projected. 
The scheme provides for the use of the City and South London Rail- 
way from King William street to the Borough, and the new line 
wil cross Lambeth to the Croydon district, taking in Caterham, 
Westerham and Redhill. 

Arbitration Oourt.—Mr. Arthur Serena, chairman of the 
joint committee of management of the London Chamber of Atbitra- 
uon, takes the opportunity presented by certain changes recently 
made in the rules ot the Chamber, to call the attention of the commer- 
cial public to its constitution and advantages. These are set out in 
& circular dated from the Guildhall, London, May 20, which, with 


all further information, can be obtained on application from the 
а» 5, Church-passage, Guildhall, or from the London Chamber 
of Commerce, 10, Eastcheap, London, E.C 


Argentina.—The Review of the River Plate states that the United 
River Plate Telephone Co. has presented a protest to the Buenos 


| Ayres Municipality with regard to the tax of 2 per cent. on its gross 


receipts placed on its underground mains for use of the subsoil. The 
company states that when permission was granted to place its wires 
underground it was given in order to improve the service, and if a 
tax is now imposed the subterranean service will be more costly than 
the aerial, and the benefit looked for by the public from an improved 
tervice will not be obtained. 

Cordoba Municipality has granted a concession to the United River 
Plate Telephone Co. to establish an exchange in that city, with 
exoneration from all taxes for 20 years. 

Government has authorised the Cia Telegrafica-Telefonica to open 
for public service its telephone line between Buenos Ayres and Rosario, 
with intermediate stations in Campana Zarate, San Pedro and San 
Nicolas. The tariff will be, on working days, from 6 to 8 p.m., $2 per 
three minutes’ conversation. 

The River Plate Electric Light and Traction Co. has settled its 
differences with the Rosario Municipality. A new contract has been 
signed, and the company undertakes to put its cables underground 
within a stated period, returns $14,000 to the Municipality, and 
hands over a guarantee of $5,000. The Municipality cancels the 
existing public lighting contract and will call for fresh tenders. 


Bedford. — The salary of the assistant engineer (Mr. C. Barkham) 
has been increased to £156 per annum. 


Belfast.—The City Council bave received sn application from 
Messrs. Harland and Wolff for a supply of electric current for 
poer at their Alexandra Dock Works. 


Birmingham —The report of the Electric Supply committee for 
the year ended March 31 states that the units of current sold were 
3,391,099, producing £61,384. 48, 4d., against 3,040,822 units and 
£55,810. 48. 2d. last year, an increase of 116 and 99 per cent. 
„ The gross profit was £18,514. 28. 9d., and interest 
and sinking fund amounted to £23,327. 28. 3d., leaving a deficiency 
of £4,812. 193 6d. This result is attributed to the charge of 
£8 731. 11s. 6d. for conversion of a portion of supply system from 
110 to 220 volts, with which revenue has been debited. The com- 
mittee have followed last year's precedent and have charged the 
total cost of the work sgainst revenue, taking from the renewal fund 
only the deficit of £1,812. 19s. 6d. thus created. The change to the 
higher voltage has been nearly completed, only a small district 
remaining to be dealt with, the cost of which is estimated at £3,000. 
At the works also considerable modifications in the switchboards 
and alterations in certain of the generating machinery have been 
rendered necessary. The inereased expenditure for repairs aud 
maintenance of plant was mainly due to work entailed by the sub- 
sidence of the ground under four of the boilers at Water-street and 
to renewing two sets of batteries at Parker-street. Two sets of 
steam dynamcs and three boilers had been installed at Water-street, 
and with some comparatively small additions this station will be 
completed. All the works are in good order. Application for sanc- 
tion to borrow £251,974, less £17,000, estimated cost of work struck 
out owing to the abandonment of the Harborne tramway scheme, 
has been made, and on sanction being received there will be no 
delay in submitting to the Council the final estimates for the equip- 
ment of the proposed station in Summer-lane. The committee 
recommend that the clauses relating to the department which 
formed part of last year’s proposed bill should be re-introduced, 
providing that the committee may supply electric energy in bulk 
to adjoining local authorities, and to light railways or tramways, and 
impose regulations as to the right of consumers to demand supply. 


Bolton.—It is announced that though the Corporation gas profits 
have shrunk, increased profits from the electricity department more 
than recouped the falling off. There is also a decline in the tramway 
receipts. 


Cadiz.—The cost of carrying out a number of improvements at 
this Spanish port has been found to be considerably in excess of the 
grant obtained by the Government for the work. It has, therefore, 
been decided to carry out only a portion of the operations, including 
the erection of electric or steam cranes for loading and discharging 
operations, 

Canada. - The number of electric lighting companies in Canada 
increased from 259 in 1898 to 306 in 1901, arc lamps in use from 
10,389 to 12,800, and incandescents from 463,615 to 815,676, the 
use of electric current for lighting having increased by about 60 per 
cent. The supply companies are distributed as follows: Ontario 
196, Quebec 50, Nova Beotia 21, British Columbia 14, New Bruns- 
wick 11, Manitoba 6, North-West Territories 5, Prince Edward 
Island 3. 

If the applications which the Dominion Legislature has been 
asked to eanction in 1902 should be granted, aud if the projected 
lines are all constructed, there will be 1,046 miles of track added to 
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the electric railway mileage of Ontario alone. These lines (it is stated 
by Mr. G. Johnson, the Dominion statistician, who has recently com- 
piled some interesting particulars of electrical developments in 
Canada) will revolutionise transportation in the country districts, 
and give remote parts of the Dominion market facilities calculated to 
greatly increase the value of farm and orchard products. In Quebec 
about 50 miles of electric railways and tramways are under con- 
struction, and are expected to be completed before the autumn of 


1902. A considerable number of electric railway joint-stock com- | 


panies have been formed in Canada recently, with the view to a 
great development of electric railway and tramway enterprise in the 
Dominion. | 

Christchurch (N.Z.)—The Auckland representative of the British 
Electric Traction Co. has submitted alternative proposals to the 
Borough Council for the construction of electric tramways in the 
district. The company would form a subsidiary company in London, 
with a nominal capital of £250,000, having a local board of three, to 
he appointed by the local authorities concerned. The company to 
have a 30 years’ concession, paying £200 a year to the City Council 
for street гера. and £100 a year to the other local bodies, Ten 
per cent. of the actual net profits would be divisible between 
the р and the local bodies, who would have the right 
to purchase at 10 years at valuation plus 10 per cent. Simi- 
Jar offers are made for purchase at 20 years, except that the 
commission is 5 per cent, and at the end of the term 
j urchase would be effected upon a basis of no commission. The 
alternative proposal provides for municipal ownership, the City 
Council and local bodies providing the necessary capital and givin 
the British Electric Traction Co. a lease for 21 years. The local 
authorities would acquire the existing tramways, the company 
guaranteeing payment of interest during the lease, with 4 sinking 
fund. The company would receive as remuneration for preparation 
of plans and specifications, for supervision and construction and 
equipment of the trams, a commission of 10 per cent. on the actual 
cost of the whole of the works connected with the conversion and 
construction of the lines, 'The company would also pay £50 a year 
for each mile of line in lieu of keeping it in repair. 


Coal-Handling Plant.—It is stated to be the intention of the 
Portuguese authorities to make Lourengo Marques a great coaling 
station, and to iutroduce the most modern description of coal- 
handling appliances of all kinds. The railway lines at the port are 
on the 3ft Gin. gauge. Senhor Albers is chief of the Harbour 
Commission, and invites written or printed information regarding 
coal- handling machinery and apparatus. 


Coronation Illuminations.— Birmingham Corporation will sup- 
ply electric current for Coronation illuminations on the evenings of 
June 26 and 27 at 3d. per 16 c.p. lamp. 

Croydon Corporation will give supply at 2d. per unit. 


Devonport.—As the result of the Board of Trade inquiry into the 
accident which occurred in the Albert.road on Feb. 21, the speed of 
the electric cara on the downward journey has been reduced from 
6 to 4 miles an hour, with a compulsory stop at Ross-street. 


Dundee —The Fairmuir electric tramway route has been opened 
for traffic. 


Exhibitions.—It is announced that very small response has been 
accorded the invitations to foreign buildera of motor boats, engines 
and other appliances appertaining thereto, to make a display at the 
Motor Boat Exhibition, to be held at Wannsee-on-the-Havel, near 
Berlin, from June to September, 1902. 

The German Emperor will visit, about the middle of June, the 
exhibition of the industries and trades of the Rhineland and West- 
phalia, now being held at Dusseldorf. The area covered by the 
exhibition buildings, &c., is 150 acres, and 160 buildings have been 
erected thereupon. The electrical industries of the districts make 
an elaborate show on a large scale. Machinery in motion is a con- 
spicuous feature, 'The machinery hall covers an area'of 5 acres, 
apart from the ү occupied by the special buildings devoted to 
boilers, pumps, €. The station for the generation of electricity 
for the lighting and power required is equipped with plant for 
15,000 H. P., and all the machinery in the exhibition and grounds is 
operated electrically. 1,000 arcs and over 40,000 incandescents are 
used in the lighting of the exhibition and grounds, and an electric 
railway circuits the grounds. 


Fatal Accident.— An accident occurred at the electric tramcar 
shed Mannofield Station, Aberdeen, on Saturday, resulting in the 
death of Mr. J. Brown, master plumber, who was engaged in fitting 
up gas pipes in the shed, when he caught hold of a live wire, and 
received a shock. In his struggle to free himself he fell from a 
ladder and his skull was fractured. 


Fire.—A fire broke out at noon on Tuesday on the premises of 
the National Telephone Co.’s branch exchange, Morrison-street, Glas- 
gow. Two inspectors, Joseph O'Hara and James Borland, were badly 
burned about the hands, and John Bowie slightly. The operators 
were able to escape without injury. Damage tothe extent of between 
£2,500 and £3,000 is said to have been caused. The damage done 


was principally to the building and a new switchboard for 50 sub- 
scribers, which was being tested, we understand, at the time of the 
outbreak. A portion of the tramway trolley wires along Paisley- 
road was ignited, and the tramway system interfered wich for about 
half-an-hour. 


Golborne (Lancs.).— The Lancashire Electric Power Co. has sub- 
mitted terms for supplying electricity in bulk to the Council. | 


Guildford —The negotiations between the 'Town Council and 
the Guildford Electricity Supply Co. for the acquisition of the com- 
рапуе undertaken have fallen through. At the last meeting of the 

ouncil it was reported that the company had offered to sell on the 
basis of £10,000 to cover goodwill, interest and expenses other than 
capital expenditure, which amounted to £30,855. This was con- 
sidered too high, and the offer was rejected. 

Hastings.—The Council have rescinded a previous resolution to 
oppose the clause in the Hastings Tramways Co.’s bill authorising 

e construction of a tramway line along the sea front. 

Huddersfield.—Sanction to a further loan of £99,483 for electric 
lighting extensions has been obtained by the Council. 


Hyde, Stalybridge, Mossley and Dukinfield Joint Electricity 
Board.—The General Par committee reported last week that 
Mottram Council desired the board to connect the tramways from the 
boundaries of Stalybridge and Hyde by a line through Matley, 
Mottram aud Hattersley, and also to consider the advisability of 
constructing lines to Broadbottom and Woolley Bridge ; also to con- 
sider the question of supplying eleztricity for lighting in the Mottram 
district. The engineer to the board (Mr. A. Н. Gibbinga) was 
instructed to inspect the districts and submit a report, with an 
approximate estimate of cost. It was announced that the matters in 
dispute between the board and the various corporations had been 


settled. There was now no opposition before the Board of Trade 


except that of the Lancashire and Cheshire County Councils. 


Hythe.—Electricity supply will soon be available for public and 
private lighting, current being supplied: from the works of the 
Folkestone Electricity Supply Co. 


Ilford. —Sanction has been obtained by the Council t» a loan o 
£925 for the removal of the telegraph posts in High-road and plasin; 
the wires underground. 

Kalgoorlie (W. A.).—The electric tramways have been opened 
for trate. Electric energy is supplied by the Kalgoorlie Electric 
Power and Lighting Corporation. 


Leatherhead —Considerable progress has been mode with th» 
works of the Leatherhead and District Electricity Co., who hope to 
be in a position to give supply by July 1. The price of current has 
been fixed at 7d. per unit for lighting and 4d. for power. A contract 
has , been entered into to light the new Blind School, where an 
equivalent of 1 200 8 c.p. lamps will be required. 


Leeds.—A statement of the financial conditioa of the electricity 
department for the year ended March 25 has been issued. The total 
income was £45,332 8s. 6d., and the expenditure (including genera- 
tion and distributing charges, management expenses, insurance, 
interest, &c.) £33,027. 133. 21., leaving £192,304. 153. 41. Of this 
£9,134. 15s. 2d. has been appropriated for sinking fund, leaving a 


surplus profit of £3,170. 0з. 21. The total capital expenditure to. 


date is £505,029. 93. 11d., an increase of £136,931. 16:. 2d. during 
the year. Іо comparison with Шз previous year, the revenue for the 
year ended March, 1902, has been affected to the extent of abou: 
£8,000 by a reduction of prices and the aboliticn of meter rents 


Light Bailways.—The Bentley and Bordon (Hants.) Light Rül- 
way Order has been submitted to the Board of Trade for confirma- 
tion. Objections by June 7. 

An inquiry was opened at Colchester on the 9th inst. into the 
ро of the Southend and Colchester Light Railways C» 
(Ltd.) for an order to construct light railways connecting Southend 
Burnham and Colchester. The scheme was estimated to cost about 
£300,000, and the company’s engineer (Mr. M. N. Ridley) stated 
that the overhead trolley system of traction would be adopted. 
The line would be constructed to standard gauge. Oa the followiag 
day the inquiry was resumed at Southend. Opposition was offered 
by Southend Corporation and by the Great Eastern and the London, 
Tilbury and Southend Railways. Owing to this opposition, the 
promoters withdrew the suggested line from Southend to Shoebary- 
ness. The Commissioners reserved decision. 

An inquiry has been held into the application of the Cheltenham 
and District Light Railway Co. for power to extend their light railway 
to Charlton Kings and Leckhampton. The Commissioners decided to 
issue an order, a portion of the High-street route between Cambray 
and Bath-road beiny eliminated from the scheme, 


The Light Railway Commissioners have issued an order for the 


construction of a light railway between Canterbury and Herne Bay. 
An extension of three years has been granted for the construction 
of the Saltfleetby to Grimsby light rail way. 
Lombardy.— On the Mediterranean Railway Co.’s line between 
Milan and Varese, over 37 miles in length, the whole of the pas- 
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senger traffic is now conducted by electric traction on the third-rail 
sy stein. Six months’ experience of this service has given the 
travelling public every satisfaction, Power for working this line is 
at present, steam-generated at the power station at Tornavento, some 
distance from the starting-point of theline. The water-power works 
a* Tornavento, which will, when completed, utilise the water of the 
Ticino, are not yet finished. 

Another important experiment in electric traction has been made 
hy the Adriatic ш Co. on a portion of their system between 
5 ondrio, Chiavenna and Lecco, a distance of 66 miles. The line was 
to have been worked on the overhead system, and was ready for 
working, the water-power station being completed and equipped for 
commencement of operatioas in October last, but technical difficulties 
arose for which the engineers were uoprepared, and the commence- 
ment of working has been deferred until these diffi:ulties have been 
overcome, 

The electric tramway system of the city of Milan is being steadily 
extended. The share of the municipality in the net profits of the 
tramways for 1901 amounted to £50,800, comparing with £49,500 
in 1900. 


Lowestoft. —Electric current will, in future, be supplied to places 
of worship at 61. per unit. Sanction to a loan of £7,143 for a new 
500kw. set and condensing plant has been received. 


Marienbad (Austria).—Messrs. Ganz & Co. recently constructed 
and cquipped a municipal electric tramway in this town. The line 
was opened for traffic on 14th inst, 


Mono-Railway Extensions.—According to а correspondent of 
the Glasgow Herald, a start has been made with the survey of a route 
for a mono- railway on Mr. Behrs system between Glasgow and 
Elinburgh, preparatory to the presentation of a bill in Parliament. 
It is stated that negotiations are proceeding with the North British 
Railway Co. with a view t» securing the company’s support to the 
undertaking Failing this, the line is to ba promoted by a powerful 
syndicate. It is further stated that the plans for the Manchester and 
Liverpool Electric Express Riilway are almost ready, and that in a 
oe tenders will be invited for the construction and equipment 
of the lime. 


Manich.— Statistics relating to the Munich electric tramways up 
to June 30 last, show that 584 electric cars were running in the city, 
with sitting accomodation for 10,412 passengers, and standing room 
for 9,146. Electric tramways have entirely replaced the horte 
tramways of the city, the latter having had an innings of a quarter 
of a century. The tramway system consists of 38,912 miles of single 
track, and carried in 12 months 4 1,581, 688 at a uniform fare of Id. 
There are six accumulator cars ruaning short distances between 
points not connected up on the overhead system. The lines earned 
for the period to June 30 a dividend of 11 per cent., the net 
income being £31,672. A partly electric line runs between Munich 
and Wolfrathshausen in the valley of the Isar. | 


Municipal Telephony.—4A* the meeting of the Aberdeen Tele- 
phone committee on Tuesday, it was stated that so many ratepayers 
had intimated their intention to become subscribers to the municipal 
telephone servic; that success was practically assured. | 


Naval IIluminations.— The E.L.B. system of electric lighting 
bas been adopted by the French naval authorities for the illumina- 
tion of the special equadron which accompanies the President of the 
Republic to Russia. 


New Electrical Baginesring Works at Huddersfield.— Last 
week an important gathering of leading business men of this town 
was held at Huddersfield to consider a proposal to form a limited 
liability company to establish works at Hudderafield where the 
manufacture of electrical machinery, apparatus, fittings, appliances 
and accessories, including cars aud other requirements for electric 
traction wonld ba conducted. "The project was sponsored by Mesers. 
Witting Bros. (Ltd.), of London, representing Messrs. Kolben, of 

e. 


Mr. Авмгтлав (Mesara. Armitage and Norton, C.A.) presided and intro- 
duced the scheme to the meeting. He said it had been many times sug- 
gested that new industries were required for Huddersfield, and when the 
present matter was pit before him he consulted several leading business 
men in Huddsrafield, wao were favoirably disposed to the projet, 
which consisted of forming a company with a capital of £120,000, of which 
Mears. Witting Bros. would subscribe £29,000. Works would be con- 
structed to employ 500 workmen at the start. 

Mr. WuHITTING explained that at the present time Continental firms 
were supplying a large amount of machinery and appliances to this country 
ata profit, and this, no‘hwithstanding that the difference in cost of manu- 
facture between the Continent and England, should Ыз considerably in 
favoar of the latter, as raw material таз quite as cheap here as on the 
Continent. Tae only item that was heavier was labour. He however 
considered that the English workman, by their skill and exactness iu their 
Work, very nearly equalised this if properly supervised and directed. 
Freight would also ba saved. 

Mr. KoLnzx вый he considered the present was the right tims to start 
works in England, as there was a large amount of business coming forward. 
The company t» be formed would have the benefit of his experience, plans, 


drawings, patterns and models, and he considered that in a few months 
from commencing the works should be running, as there would be no 
experimental trials necessary. He had himself some specialities for 
operating machinery in coal mines and ironworks which were not yet used 
in England, but were coming forward. 

The Mayor of HUDDERSFISLD proposed and Mr. JohN Sykes seconded 
a resolution that a committee should be appointed to make inquiries and 
to take all precautions that guaranteea be obtained that the enterprise 
would be permanent and profitable, and to report t> an early meeting. 

The resolut on was adopted, and a committee appointed consisting of the 
Mayor, Ald. J. A. Brooke, and Messrs. John Sykes, W. D. Shaw, E. Crowther 
and W. H. Armitage. 


Newport (Mon.).—For the year ended March 31, the profit on 
the electricity department was £859. 34 Id., against a deficit of 
£2,760 on the preceding year. There were 579 consumers, an 
increase of 121. The total receipts were £12,323. 6s. 2d., expenses 
£5,892. 103. 6d.; interest and sinking fund, £5,571. 123. 7d. Capital 
expenditure for the year was £1,328, making to date £102,882, 

‘Mr. Wilkinson, at last week's council meeting, inquired why Mr. C. D. 
Copland, the borough electrical engineer, bad resigned, but the chairmau 
(Ald. Moses) said he had no explanation to make; Mr. Copland had sent 
in his resignation, aud it had been accepted. 


Nice.—90 miles of electric tramways are in operation in this dis- 
trict. The lines have all been completed within the town limits. 
The system is partly overhead and pars eonduit, b:tween 4 and 6 
miles of the Jatter system being laid down in the centre of the town. 
A large number of additional cars are on order to Wadi ab»ut 
170 cars at presentruuning Some of the lines are utilised for goods 
traffic, The power station is equipped with about 2,000 H.P. steam 
driven plant which generates current for transmission over about 
20 miles of cables. Current for the conduit service is supplied by 
rotary converters. The weekly receipts average about £1,400. · 

The principal municipal authority of the district is fonsidering a 
comprehensive scheme of additions to the tramway service of the 
district, inclading 10 additional routes. When these are completed 
tramway communication will have been effected with the most dis- 
tant points, in addition to the provision of one line of an international 
character from Breil to Ventimiglia. 

A British contractor (a Maltese) has secured a concession from the 
French Government for an auto trolley line between Nice and Upper 
Monte Carlo, 12 miles in length, with gradients of from 10 to 11 per 
cent. The cara will accommodate 16 parsons and will be about 
4 tons in weight. The following is a description of the system to 
be adopted, and is taken from notes prepared by Mr. Wookey, British 
Vice-Consul at Nice, and president of the British Chamber of 
Commerce in the town :— 

In connestion with an ordinary electric omnibus, supplied with two 
motors and standard controlling apparatus, a small three-phase motor 
is provided. This motor is suspended between the two conducting 
trolley wires, which are set 12in. apart and supported by cars fixed 
on a C-shaped double suspension which, as in ordinary under-running 
trolley construction, is either hung to span wires or supported by a 
kind of bracket. The motor is hung on a frame supportiug tw 
trolley wheels ís of a fixed armature type, and its pole places impart 
& rotary movement through fibre friction wheels to the two trolleys 
which are fixed on the same axle and run over the trolley 
wires. An even friction. adjustment is obtained by special suspension 
springs A flexible cible leads the motor current from the main line to 
the car, and the three-phase current from the car to the little trolley motor, 
which itself is fed by the motors which impel the vehicle. For the 
purpose of feeding the little trolley, motor taps are provided at the 
back of the arma'ure connected to three collector rings fixed to 
the shaft. As the trolley mo:or runs at a speed proportional to that 
of the vehicle motor, the gearing has been so calculated as to allow 
the trolley motor to be a little in advances of the car itself in order 
that the flexible cable may have its proper tension. A small electro- 
magnetic brake blocks the trolley motor on the wire whenever the car 
atops on a steep gradient. The trolley motor and all its acceasories weigh 
not more than 40lb. As is the case in ordinary trolley roads, the differ- 
ence of potential on the trolley lines will be 500 to 550 volts, the 10,000 
volts three-phase alternatiog current being transformed through rotary 
converters installed in three sub-stations, one in the midd'e and one at 
each end of the line. Lines are now being constructed on this system in 
Marseilles and other places, after having bsen successfully tried. The 
estimated cost of the 20km. of line, including all sub-stations, 12 cara, and 
all other material for the working of the line, will it is stated, not exceed 
£40,000. 


Obituary.—Mr. S:hutz Wilson, son of Mr. Effingham Wilson, the 
well-known London pablisher, and for several years assistant secre- 
tary of the old Electric Telegraph Co., died a few days ago. 


Presentation.— On 9th inst. a presentation of a dressing case was 
made on behalf of the engineering staff and ia a es of the Man- 
chester Corporation electricity Works to Mr. W. F. Long, who is 
leaving to take up the important position of chief electrical engineer 
to the Corporation of Cape Town. The presentation was made by 
the deputy chief engineer (Mr. S. L. Pearce), who alluded to Mr. 
Long’s good work in Manchester during his six years’ stay, and 
expressed the sincere regret of the staff in havingto wish him good-bye. 
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Proposed Duty on Copper in Germany.—A number of German 
electrical firms have appealed against the proposed duty on raw 
copper imported into the country. In the petition it is stated that 
the German production of raw copper increased 28 per cent. from 
1891 to 1900, but that the consumption iucreased 110 per cent. The 
electrical industry required during the last thres years a yearly 
average of about 50,000 tons of electrolytic copper, which is only 
produced in small quantities in Germany, and has to be imported 
froin the United States. 

Ramsgate.—In consequence of the recent decision of the bench 
of magistrates (reported elsewhere iu this issue), the Isle of Thanet 
Electric Tramways and Lighting Co. bave decided to reduce the 
speed of their cars, and the complete journey wil now occupy 
75 minutes, | 

Eyde.—Mr. J. G. W. Aldridge has been appointed consulting 
electrical engineer by the Council. 


Salford.— The inquiry by Judge Parry into the working of the 
electricity supply department will commence on June 3. 

Shanghai. — А ratepayers’ meeting, held at Shanghai on April 1, 
confirmed the action of the Municipal Council in extending the time 
for the receipt of tenders for the construction of tramways to June 30, 
and at the same time asked the Council to take into consideration 
any tenders for a motor omnibus service in lieu of tramways, if such 
a proposal should be submitted. 


South Shields.—The financial statement of the electricity supply 
undertaking for the year ended March 31 has been issued, and in the 
accompanying report of the borough electrical engineer (Mr. J. H. 
Cawthra) it is stated that the capital expended during the year was 
£10,312, bringing the total to £138,801. The equivalent of 41,680 
8 c.p. lamps was connected to the mains, compared with 35,025 in 1901, 
consumers having increased from 680 to 778. The maximum load 
on the station was on Jan. 25, when the load was 767kw., an iucrease 
of 62kw. The number of units sold was 985,646, an increase of 
229,820. The number of arc lamps remain the same as last year, but 
the number of ordinary gas standards converted to electric brings the 
total public lamps to 283, an increase of 175. Revenue amounted to 
£13,664, against £12,196 in 1901. The gross profit was £7,750, against 
£6,261, and the percentage of gross protit to total capital expenditure 
5%, compared with 48 percent. Interest and sinking fand required 
£7,155, against £4,793, and after meeting all charges, including 
interest and sinking fund, there was a ne: profit of £591, against 
£1,468 in the previous year. The average price obtained per unit 
for current supplied to private consumers was 3:91. per unit, against 
4d. in 1901, and for street lighting 131, against 1°81. The past 
year had been comparatively free from breakdowns so far as the 
generating plant was concerned, not a single interruption in supply 
having occurred, but in regard to mains, from the commencement of 
the winter until the end of March there was considerable trouble with 
the distributors. The King-street arc main gave trouble, and as it 
was found unfit for further use it has been removed. The actual 
cost of producing electrical energy sold during the year was 1:291 
per unit, against 1 71d. in the previous year, which is claimed to be 
the lowest cost of production by any electricity supply works, either 
municipal or company, generating ele:tricity for lighting only. Tae 
total cost per unit, including interest and redemption charges, was 
3:03d. per unit, against 3:23d. in 1901. 

The Council have again resolved to promote a bill authorising the 
construction of electric tramways. Last year the Corporation bill 
was rejected on a poll of the ratepayers. 


Southampton.—The Corporation have received sanction to borrow 
money for the erection of new electricity works on the western shore. 


Spennymoor. —The formal opening of the electricity works of the 
Northern Counties Electricity Supply Co. took place on Saturday. 


Stonehaven (N.B )—Messrs Barlow and Young have given 
preliminary notice of intention to apply for a provisional electric 
lightiug order. 


Sudbury.— An inquiry was held here on Thursday last into the 
application of the Council to borrow £12,000 for electricity works. 
Technical details were supplied by the consulting engineer (Mr. 
W. C. C. Hawtayne) There was some opposition bv ratepayers. 

Surbiton.—The agreement with Callender's Company for the 
erection and maintenance of electricity works has been sealed, and 
the Council have obtained the necessary borrowing powers. 


Swansea.—The Anglo-French Nickel Co. has accepted the offer 
of the Council to supply electric current for power at 14d. per unit 
for a minimum of 100,000 units per annum, and 114. per unit up to 
200,000 units. 

Swindon.—Application has been made by the Council for 
12 month» further time to comply with the terms of their tramway 
provisional order. 

Telegraphic and Telephonic Communication with the Con- 
tinent.—The Association of Chambers of Commerce has received 
from the Postmaster-General a letter stating that last year an 
additional cable was laid to the Netherlands, and that the proposed 
new cable to Germany has now been completed, and a direct line 


has been opened between Liverpool and Paris. With reference to 
telephonic communication with the Continent, the Postmaster- 
General states that provision has been made for a direct telephone 
service between England and Belgium by a new cable laid this 
month. Negotiations for an extension of the Anglo- French telephone 
service to provincial towns in both countries have recently been 
brought to a successful conclusion, and it is hoped this extension will 
be opened as soon as the necessary arrangements can be carried out 
in co-operation with the French administration. 


Trieste —The light railway from Trieste to Scorcola on to Opcina, 
built by the Austrian Union Electric Co., is to have an extension of 
over 3 miles, costing about £61,000, which will connect Trieste with 
the Karst plateau. This extension, which rises to an altitude of 
nearly 1, 200ft, is to be opened during 1902. 

Since the introduction of electric traction on the old horse-drawn 
tramways in Trieste an increase of nearly 70 per cent. is shown in 
the receipts of the Belgian company which works the lines. 


Wigan —Further sections of the electric tramway system were 
opened for traffic on Friday, a nd there are now four complete routes 
open. The annual report of the borough electrical and tramways 
engineer (Mr. H Collings Bishop) for the year ended March 31 
states that the deficit on the electricity undertaking amounts to 
£2,300. 5:, 61., compared with £4,221. 18. 2d. in the previous year, 
but there was a profit of £638. 15s. 9d. on the tramwaya. Receipts 
from the sale of current were £5,713. 11s. Id. and from hire of motors 
£220. 124 11d. ; 

Mr. Bishop states that the progress made has been very satisfactory. 
The applications in hand for new lamp couuections were greater than at 
the corresponding period last year, ani there was every prospect of 
the demand being maintained In regard to the tramways the total 
revenue was £8,771. 103. Id., or 10'6ld. per car-mile, and the expen- 
diture 9°83d. per car-mile, which included sinking fund and interest, 
5'21d. ; wages, 518d. ; traffic expenses (comprising current management, 
&c.), 5'414., leaving a profit of 0783. per car mile, or £638. 158. 9d. 
1,907,224 pissengers were carried, equal to the entire population 
of the town 31 times. The total length of track in operation was 
5 miles 1 chain. Capital expenditure amounted to £69,549. 10s. 10!., 
or £13,869. 43. per mile of track open. The electricity supply department 
generated 725,024 unita of currren*, of which 579,904 were sold and 76,000 
used in the works. At thecommencement of theyeartheequivalent of 11,401 
8 c.p. lamps were connected, and at the end of the year this total had 
reached 335,899. There were also 86 motors, aggregating 6224 E P., con- 
nected to the mains. The total capacity of the station is 1,200kw., and 
the maximum load demanded was 453kw. The amount expended on 
motors and fixing same was £5,613. lls. 3d., and this appears in the 
balance-sheet as stock in hand. The total capital expenditure on the elec- 
tricity supply de;artment was £86,512. 2s. 4d. 


Marriage.—Mr. Harold Rippon, electrical engineer and con. 
tractor, Exeter, was married at St. Janes’s Church, Exeter, ол 
Thursday last, to Miss Miriam Adelaide Stevenson, eldest daughter 
of Mr. С. Н. Stevenson, of Exeter. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week ] 


TENDERS INVITED. 


London County Council invite tenders for wiring and fittings for 
the electric lighting of four fire brigade stations at Battersea and 
Camberwell. Specifications, &c., at the chief engineer’s department, 
County Hall, Sprirg-gardens, London, S.W., and tendera to the 
clerk EE G. L. Gonme), by 10 am. June 5. An advertisement 
gives further particulars. 


Stretford District Council invite tendera for the supply and erection 
of steam-raising plant (boiler, superheaters, economisers, &c.), gene- 
rators (engines, condensers, pumps, &c), and mains An adver- 
tisement contains further particulars. Plans may be seen and 
specifications, &c., obtained from the consulting engineer (Mr. C. Н. 
Wordingham, M. Inst. C. E.), 19, Brazennose street, Manchester. Tenders 
(addressed Chairmau of Electricity committee, Council Offices, Old 
Trafford) to the clerk (Mr. George H. Abrahams) by June 18. 


Greenock Corporation invite tenders for the supply aud erestion of 
a 300kw. steam dynamo with steam and exhaust piping. Speci- 
fications, &c., from the burgh electrical engineer (Mr. W. M. Nelson), 
Corporation electricity works, Huuter-place, Greenock, to whom 
tenders by 10a m. June 2. See advertisement. 


The Board of Guardians of the parish of Fulham (London) invite 
tendera for the supply, delivery and erection of pipework. Specifi- 
cations, &c., from the consulting engineer (Me. F. Hastings Medhurst, 
M.I.E.E.), 13, Victoria-street, London, S. W., and tenders to the 
clerk (Mr. Edward. J. Mott), 75, Fulham Palace-road, W., by 10 am. 
June 5. An advertisement gives further information. 


Tynemouth Corporation invite tenders for the supply and ‘erection 
of one reversible booster and a set of condensing plant. An adver- 
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tisement contains further particulars, Specifications, &c., from the 
borough electrical engineer (Mr. C. Tarnbull), Tynemouth Elec- 
tricity Works, North Shields. 


The Mayor and Aldermen of the City of Launceston (Tasmania) 
invite tenders for polyphase generating, transmitting and distributing 
plant and apparatus, transforming apparatus, re-construction of 
existing plant, and enclosed arc lamps and accessories. Further par- 
ticulars are set out in an advertisement, and copies of conditions, 
forms of contract, specifications and drawings may be obtained from 
the city electrical engineer (Mr. William Corin) or from Messrs. Johu 
Terry & Co, 7, Great Winchester-street, London, EC. Tenders, 
addressed to the town clerk (Mr. C. W. Rocher), to the Town Hall, 
Launceston, by 4 p.m Sept. 15. 


Poplar (London) Electricity committee invite tenders for about 
130 cast-iron arc lamp columns, Tenders to town clerk (Mr. Leonard 
Potts), Council Offices, High-street, Poplar, by 10 a.m. May 28. 

Poplar (London) Electricity committee also invite tenders for 
special armoured cables suitable for laying in water. Tenders to 
town clerk by 10 am. May 28. 

The Guardians of Poplar (London) Union invite tenders for electric 
wiring and fittings at the Union offices. "Tenders t» clerk (Mr. G 
Herbert Lough), 45, Upper North-street, Poplar, E., by 6 p.m. May 28 


Burton-on-Trent Corporation invite tenders for supply and erection 
of three 100kw. high-speed tramway generators and switchboard and 
three Lancashire boilers, steam pipes, jet condensing plant, econo- 
miser and accessories. "Tenders to town clerk by noon May 30. 


Govan Town Council invite tenders for stores for 12 months from 
June 1l, including fuse-boxes, meters, demand indicators, manhole 
boxes and connections and joint boxes for armoured cables. Tenders 
to town clerk by May 27. 


West Ham Corporation invite tenders for the construction of 
&bout 8 miles of tramway permanent way, copper bonding, &c. 
"Tenders by June 10. 


Tenders are invited for wiring and fittings at the Parc Gwyllt and 
Angelton Asylums, near Bridgend, Glam. Tenders to Mr. W. E. 
Allen (clerk to the Committee of Visitors) by, May 31. 


The War Office invite tenders for a self-propelled lorry for military 
purposes. Specifications, from Director of Army Contracts (Mr. 
A. Major), War Office, London, S. W.,to whom tenders by noon July 31. 


Brighton Town Council invite tenders for points, crossings, tie-bars, 
bolts, &c., also about 300 tons of steel girder trim rails. Tenders by 
noon June 9. 

The Guardians of Hunslet Uaion (Leeds) invite tenders for two 
electric ward lifts for their new infirmary at Rothwell Haigh, near 
Leeds. Tenders to clerk by 10am. June 3. 


Bury (Lanes) Tramways committee invite tendera for tramway 
track material—including points and crossings, sole and anchor 
plates, &c. Tenders by June 24. 

Hull Corporation invite tenders for about 20,000 cast-iron holding- 
down plates Tenders by noon 30th inst. 

Glasgow Corporation invite tenders for an economiser with induced 
draught fan and condensing plant. Tenders by June 7. 


Beckenham Electric Lighting committee invite tenders for incan- 
descent lamps. Tenders to chairman by noon June 6. 


Dudley Electric Lighting committee invite tenders for incandescent 
lamps and oil. Tenders to chairman by noon June 6. 

Blackpool Corporation invite tenders for lubricating oils. Speci- 
fications from borough electrical engineer. 


Liege muvicipal authorities invite tenders until 26th inst. for con- 
struction and equipment of an overhead electric tramway between 
Pont d’Avroy and Place St. Lambert. Tenders to Le Bureau 
Administratif des Travaux, Annexe de l'Hotel de Ville, Litge. 


TENDERS RECEIVED AND ACOEPTED. 


Willesden District Council have accepted the tender of the Gilbert 
Are Lamp Co. for the supply of 100 arc lamps with automatic 
switches and other accersories for £1,968 ; and that of the British 
Insulated Wire Co. for the supply, fixing and painting of 100 arc 
Jamp pillars (85 of which are to be fitted with incandescent brackets), 
including excavation, re-instatement and ccnnections to mains at 
£1,553. 33. 6d., the contract for the pillars being sub-let to Messrs. 
Rowland Carr & Co. 


The contract for replacing the storage battery at Bromley elec- 
tricity works has been let to Messrs, Pritchetts and Gold (Ltd.), 
Feltham, Middlesex. 


A further supply of “ Ark” lamps have just been supplied by 
Messrs. Johnson and Phillips for the lighting of Boer prisoners’ 
camps, quick delivery being a condition of the order. 


Kensington (London) Borough Council have accepted the tender 
of Messra, C. Oliver Clark & Co. for wiring their Warwick-road 
stables at £205. 10s, 6d. Five tenders, varying from £205. 10s. 6d. 
to £379. 10s. were received. 


Halifax Town Council have accepted the tender of the British 
Thomson- Houston Co, for the supply of two 100kw. rotary converters 
for £1,394, and a high-tension switchboard for £332; also th: 
tender of the British Electric Transformer Mfg. Co. for seven 75k w. 
single-phase transformer: for £793. 


The contractors for the electri: lighting of Limerick (Allgemeine 
Electric Co., Berlin and London) have placed with Messrs. Rowlind 
Carr & Co. the order for the arc lamp columns required. 


The National Telephone Co. have accepted the tender of Mera 
Rowland Carr & Co. for the supply of insulating compound for the 
six months ending Dec. 31. 

Swindon Corporation have accepted the tender of Masirs. W. T. 
Glover & Co. for the supply, delivery and laying of feeder and dis- 
tributing cables, conduite and accessories for £5,411. 18. Id. 


St. Helens Cable Co. have received a contract from the London and 
North-Western Railway Co. for rubber goods. 


Messrs. Babcock and Wilcox have received a supplementary order 
for the supply of 16 boilers of about 8,000 н г. for the generating 
station of the Metropolitan District Traction Co. 


Broughty Ferry Town Council have accepted the tender of the 
Electrical Power Storage Co. for the supply ot a storaze battery, and 
that of Messrs. Lowdon Bros. & Co. for a switchboard. 


Wolverhampton Corporation have accepted the tender of Мевѕга, 
Dempster, Moore & Co. for machine tools, &c., for their tramcar 
repair shops at £472. 


Mansfield Town Council have accepted the tender of Messrs. 
Crompton & Co. for pipe work at £2,485. 


The tender of the British Electric Transformer Mfg. Co. has been 
accepted by Bedford Town Council for the supply of 28 30kw. 
transformers at £1,764. 


BUSINESS NOTIOE. 

Messrs. Connolly Bros., Blackley, Mauchester, have appointed 
Messrs. R. A. Whyte & Co., 140 and 144, Bith-street, Glasgow, 
agents for Scotland for their insulated wires and cables, insulating 
tape, Blackley tape, &c. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A first and бав! dividend of 28. 1}d. will b» payable on 27th inst. 
at 14, Chapel-street, Preston, in the bankruptcy of К. Foster and 
W. Baker leading as Robert Foster & Co. and the Nelson Electrical 
Engineering Co.), Burnley and Nelson. 


The discharge of L. J. Lawrence (trading as Lawrence and Butcher), 
electrical engineer, 5, Stafford-street, London, W., is suspended for 
two years. 

The Westralian Electric Lighting and Supply Co. (Ltd.) is to be 
wound up voluntarily. Mr. Gordon Saies, Pearl Assurance-buildings, 
Liverpool, is liquidator. 

Winding up Petition.— A petition for the winding-up of the 
Meyra Electric Co. (Ltd.) has b2en presented by Mr. B. Bridgwater, 
and will be heard in the High Court on 28th inst. 


Plant, &c , for Sale—Particulars of some electric lighting plant, 
which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 H.P. gas engines, one 
E.C.C. and two Morley compound-wouud dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Messrs. Jones 
Bros., Oak wood-court, Addison-road, London, W 

Leyton Electric Lighting committee, having adopted steam plant, 
wish to dispose of their gas-driven pans including dynamos, gas 
engines, Dowson gas generators and accessories. Offers to the 
engineer and manager (Mr. F. Harman Lewis) by June 25. See 
advertisement. 


Businesses, &c., for Sale. —The receiver and manager of the British 
Electrical Manutacturing Co. (Ltd.), Fulham Electric Works, Putney 
Bridge Station, S. W., advertises the undertaking for sale as a going 
concern, with the manufacturing plant and an extensive stock of 
switches, &c. Further particulars of Mr. James E. Ward, CA., 
122, Cannon-street, London, E.C., aud 58, New. street, Birmingham. 

The electrical patents and business recently carried on by the 
Doe Electric Light and Power Syndicate are for sale. Some par- 
ticulara are set, out in an advertisement. 


Oil Separators —A subject of first importance in connection with 
large engineering undertakings is the treatment of exhaust steam, 
and a pamphlet just issued by Baker’s Patent Appliances Co., of 
Melrose-street Works, Scarborough, in reference to the well-known 
* Baker" oil separators for treating the exhaust steam of condensing 
or non-condensing engines, or for purifyiog live steam, will be 
welcomed. Much new and original information with regard to this 
class of apparatus is given, and the names of those using Baker 
separators are a guarantee of the suitability of the device for the 
work it is constructed to perform. There is an imposing group of 
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electricity supply and electric tramway undertakings in the list, 
including a large proportion of repeat orders. 

Electric Fans.—A list of Freezor” electric fans, enclosed type» 
for continuous current, js issued by the General Electric Co. 
describing desk and bracket fans, ceiling fans, &c. A combined 
electric fan and motor for forcing or exhausting, for direct and 
alternating currents, is also listed. 


Bdiswan Fittings.—We referred recenily to an excellent list of 
Ediswan electric light fittings just published. Our illustration (B) 
shows an adjustable bracket standard 
which can be used either as a standard 
or as a bracket. On p. 14 of the list it 
is shown in both positions. It is made 
in polished brass or oxidised silver, and 
the price of the fitting complete puts it 
well within the reach of the ordinary | 
consumer of electric current. The 
illustration (A) shows a fsingle-light 
hammered pendant made in antique 
copper, antique brass, or oxidised silver. 
This is supplied with a patent chain 
already wired. The workmanship and 
finish of these fittings is, notwith- 
ttanding their low price, of Ediswan ” 
qnality—a sufficient guarantee. 

Multiphase Installations. — The 
A.E.G. vorm. W. Lahmeyer & Co., of 
Frankfort-on-Main, have recently put 
down a number of multiphase instal- 
lations. Amongst these may be men- 
tioned the equipment of the St. Gallen 
station and a station at Wangen, both 
in Switzerland. In Roumania, electri- 
city works in the city of Sinaia have 
been similarly equipped, and large elec- 
tricity works near Augsburg have also 
had multiphase plant installed. The 
agents in this country for this system 
are the Lahmeyer Electrical Co, 109. 
111, New Oxfoid.street, London, W. C. 


Electrical Standardizing, Testing 
and Training Institute.— Prof. С. A. 
Carus- Wilson, M. A., M.LEE, com- 
mences a special course of lectures to 
the senior students of this Institute on 
* Motor, Dynamo and Transformer 
Construction," on Monday next, May 26. 


Exports of Electrical Apparatus 
and Material.—The following list 
gives official particulars of the exports 
of British manufactured electrical appa- 
ratus and material (including telegraph 


(A) Edis van Hammered Iron Pen- 
dant, with Wired Chain. 


(B) 


and telephone wire and material, but not including electrical instru- i 


ments or machines, which are not separately specified) from May 14 
to May 21, with the ports of destination :— | | 

Africa—Cape Town, £3,590 (including £20 telegraph material) ; Durban, 
£734 ; East London, £836 ; Port Elizabeth, £1,048. Argentina —Rosario, 
£35. Australasia— Brisbane, £85 ; Christchurch, £14 ; Melbourne, £100 ; 
Sydney, £244; Wellington, £148. Belgium —Ostend, £80. Ceylon — 
Colombo, £50. Channel Islands, £85. Colombia — Santos, £250 (telegraph 
material) Denmark — Copenhagen, £36 (telegraph cable). Gibraltar, £121. 
Holland Amsterdam, £110. Hong Kong, £49.  India— Calcutta, £581 ; 
Madras, £40. Japan—Yokohama, £650. Russia—St. Petersburg, £75. 
Straits Settlements—Singapore, £50. Sweden — Gothenburg, £245. Uru- 
guay—Monte Video, £20. Total (for eight days), £9,274, against £19,616 
for seven days last year (May 15 to 21). | 


ee ань 
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Ediswan Bracket Standard Fitting. 


4,865. V. Barreto. Automatic circuit-breakers for induction ap 
4,871. M. Влплка and G. Н. Ing. Duplex link chain for electric fittings. 
4,896. G. Bowron. Induction coils. 

4,906, A. L. SIMPSON. 


Electric Royal Mail Van.—As mentioned elsewhere, Mr. Carl 
Oppermann, of Wynyatt-street, Clerkenwell, London, E.C., has 
placed at the disposal of the Postmaster-General his new electric mail 
van for a series of trials to test its suitability for post office work. A 
view of the car is given herewith. It is of English make throughout, 
and built on Mr. Oppermann’s patent tubular frame principle. 16 
weighs 19 cwt. and has a carrying capacity of 3$ cwt, Motive power 
is provided by 40 25-ampere A.B.C. cells (Albion Battery Co.) with a 
charge givinga running limit of from 40 to 50 miles. The van is silent in 
running, without vibration. It is speeded up to 12 miles per hour. 
We understand that so far as the test has proceeded the car has given 
every satisfaction. The trials are to be extended for a period of 
three months, and the car will be engaged on Post Office depót work 
in the London area. The journeys taken by the van average from 
25 to 30 miles per day. Мг. Carl Oppermann has been an enthu- 


— — Ҹ 


The Oppermann Electric Royal Mail Van. 


siast in electric vehicle work for many years, and we hope the result 
of the tests will lead to the adoption of the Oppermann vehicle for 
Post Office work. 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
NorE.— TÀc undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication accompanies application, an astcrisk 1s affixed. 
Where not otherwise stated, the application is made in London. 
February 25, 1902. 
4,704. W. R. V. MARSHALL. Glasgow. Poles of dynamo-electric 
machines. 
4,717. H. T. BooTHROYD. 
apparatus. 
4.720. W. Bucktey. Manchester. Trolley poles. 
. E. KNowrEs. Manchester. Lamp-holders.* 
. L. Hogan Supporting devices for electric lamps. 
. R. LUNDELL. Field-magnets.“ 


Liverpool. Portable electric drillirg 


4.755. E. McOvar. Incandescent lamps.“ 
4,763. W. CRuDINGTON. Birmingham. Arc lamps. 
4,782. А. B. Tesi. Telephony. 
4,783. F. RawLINGS. Switches. 
4,793. T.SLOPER and J. H. Parsons. Intercommunication telephone systems. 
4,794. J. F. Macoris. Cutouts for electric traction. 
4,803. O. KóNrTzER. Interrupters for high-voltage conductors. 
4,805. R. ZIEGENBERG. Electro-dynamometers. 
February 26, 1902. 
4,814. J. McKernan. Bolton. Electrical arrangement for turning points 


and crossings automatically. 


4,861. A. N. Gorenporr. Overcoming alternating currents in direct- 


current circuits. 
tus. 


Controllers for electric vehicles.“ 
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February 27, 1902. 
P. H. Jauxcey. Birmingbam. Supports for incandescent lamp globes. 
О 
H 


4,930. 
ATES. Halifax. Conduits or pipes for electric cables. 


956. W 
999 Haprigp. Electric igniting plugs for internal combustion 


4 

4, T. 

engines. 

5,010. A. BLANCHET. Electricity meters. 

5,018. J. W. Macxenziz. Two-fluid electric batteries. (La Société 

Anonyme L'Eclairage Electrique sans Moteur, Belgium.) 

5,032. J. P. O'DoNNELL and Е. C. Івугха. Pole change for use in railway 

eignalling. 

February 29, 1902. 

5,043. W. Hunt. Stockton-on-Tees. Trolley bracket and head combined. 

5,057. H. OPPENHEIMER. Telephone transmitters or microphones. (А.-С. 
Mix and Genest, Germany.) 

5,065. J. P. Criss. Portsmouth. Overhead trolley wires.“ 

5,085. Т. W. Graves. Maximum demand indicator. 

5,095. E. H. TYLER. Conductors for electric traction. 

5,103. CALLENDER'S CABLE AND Construction Co. and J. С. A. WARD. 
Connecting conductors or armour cables to junction boxes, earth 
plates and other parts.“ 

5104. La 8остЁтЁ G. et P. ре MzsrRAL. Arc lampe. 
Sept. 4, 1901, date of application in France.)“ 

5,118. J. G. Мллврт. Insulating material. 

5,129. W. Lozwsn. Commutators.“ 

March 1, 1902. 

SHERARD CowPER-CoLsEs & Co. and SHERARD CowPER-COLES 

Electro-deposition of metals. i 

5,146. J. F. Gul. Liverpool. Electrical ignition or sparkiog apparatus. 

. E. W. WYNNE. Liverpool. Trolley collectors. 

. H. W. C. Cox. Current collectors for electric tramcara. 

A. VAUDAM and T. H. Marsa. Electric switches and combinations 

of tbe same with wall pluge. 

5,209. F. J. Kinc. Magnetic ore separators. 

5,211. R. Lawton and ALBION CLAY Co. Conduits. 

| March 3, 1902. ee 

5,228. J. ATKINSON. Cheshire. Continuous-current dynamos, motors and 
converters. | 

5,245. J. бвлт. Enclosed arc lamp with four carbons vertically in series. 

5,263. J. E. Doucuty. Portable electric light for examining drains and 


5,290. 


(Date applied for, 


ipes. 
R. E. B CROMPTON: Preparing flattened metallic coils for electrical 
magnets, solenoide, c. | 
R. Fgivenporr. Igniting devices for miners’ lamps. 
D. A CasrAn. Electric rammer for foundry use. 
R. CHavviN and R. Arnoux. Automatic checking devices for 
electricity meters. | 
. A. J. Boutt, Lubricant for electrical purposes. (Carl Ulbrich, 
Germany, and G. Pommerbauz, Austria.) | 
F. TREMAIN. Submarine cables. 
5,312. R. CHAUVINx and R. Arnoux. Instrument for measuring differences 
of temperature, electrical potential, current and the like. 
March 4, 1902. 
Bristol. Swivel- 
ling contacts. 
. F. E. Warp. Birmingham. Automatically reveraing current - 
conducting poles. 
. J. T. Pearson. Burnley. Preventing accumulation of ice or snow 
on telegraph wires. 
5,341. F. J. Cooper. Glasgow. Electricity mains. 
5,566. J. E. G. Mfrav. Electric accumulaters." 
5,374. Hon. C. A. Parsons. Dynamos, motors and the like. 
5,575. F. L. MutiRHEAD and J. Parr. Field magnet winding. 
5,425. J. Н. WALKER. Trolley pole harp. 
March 5, 1902. 
A. REAME. Hull. Switch device providing instantaneous motion 
Írom stud to stud. 
5,468. W. WiLLENBÜcHER. Manchester. Trolley heads.* 
5,483. T. J. How LL. Combination of electric, magnetic and carbon 
microphones. 
5,505. H. LEITNER and R. N. Lucas. Electric lighting of trams and trains. 
5,512. G. G. M. HanbINGHAM, Electric cables. (Felten and Guilleaume 
Carlswerke A.G., Germany.) 
5,530. C. H. Merz. Electricity meters.“ 


SPECIFICATIONS PUBLISHED. · 
Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


5,464. 


1901. 
1,156. J. E. AUGER and E. Н. CLAYE. Car trucks. 
1,527. CLAPHAM, CLAPHAM and CLAPHAM. Automatic electrical attach- 
ment for clocks for ringing bells and other purposes. 
` 3,087. HickrEv. Starting and regulating switches. 
3,438. SPENCER. Apparatus for recording the time an electric car passes 
a station. 
5,487. KiNasLAND. Mechanically-operated electric switches. 
4,005. WALKER and WALKER. Ship log apparatus. 
4,422. Husssy and CLARKE. Primary batteries. 
4,7114. BARKER (Murphy Safety Third Rail Electric Co.). 
magnets, (Date claimed, March 6, 1901.) 
6,043. KLEINSTEUBER. Insulated trolley conductor fitting. 
6,624 and 6,635. LAKE (Scott). Automatic magnetic circuit-breakers. 
6,857. SWINBURNE and AsHCROFr. Treatment of zinc chloride for electro- 
lytic purposes. 
7,016. Janpus AEC Lamp AND ELECTRIC Co. and Jones. Arc lamps. 
7,897. BRocHET and Ransom. Electrolytic production of caustic alkalies, 


Electro- 


. WOODWARD and Torr. Current collectors for electric railways. 

. GRoBET. Electric furnaces. 

‚ D'ARSONVAL and VavGgOIs. Manufacture of plates for accumulators. 

. Barish THomson-Hovuston Co. (Potter). Motor controllers for 

electric railways and the like. 

. Ers. Electrical signalling apparatus for railways. 

. Bout (Richards). Automatic controllers for electric motors. 

. British THomson-Houston Co. (Holz) Controllers for electric 
motors. 

BURKE. Single-phase alternating-current motors. 

. THOMPSON (Davis) Laying underground electric conductors. 

. EDWARDS. Electro-mechanical controlling mechanism for looms. 

. British THomson-Hovuston Co. (Thomson) Are lampe. 

. British Тномвох-Носвтом Co. (Geisenhouer)  Dynamo.electric 

machines. | 

. British THoMsoN-HousroN Co. (Steinmetz). 
distribution. 

BAN and Hurt. Electric battery. 

Barry. Controlling attachments for trolley poles, 

. HALLBERG. Arc lamps. | 


Systems of electric 


1902. 
77. IsHam. Registering consumption of current. 
561 and 380. Brown. Contact shoes for electric railways. 
1,224, Ѕснмір. Electromagnetic engine governor. 


COMPANIES’ MEETINGS AND REPORTS. 
— 


West African Telegraph Co. (Ltd.). 


An extraordinary general meeting of the West African Telegraph Co. 
was held on Wednesday for the purpose of approving and confirming a 
contract between the French Government and the Company. Sir JOHN 
DzxISON-PEN DER, K.C.M.G. (managing director) presided. 

The SECRETARY (Mr. John Cambrook) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: Gentlemen, the reason you have been called 
together in extraordinary meeting is to confirm an arrangement with the 
French Government. The history of the matter is this. In the concession 
which was granted to the West African Company, amongst other cables that 
had to be laid was one which had to be put down between Sierra Leone and 
Grand Bassam. As one of the associated Companies (the African Direct) 
already had a cable in tho:e waters and connecting those places, your directors 
thought there was no necessity to lay a duplicate one. The traffic did 
not warrant it. Shortly after the granting of the concession a provi- 
sional permit was given by the French Government which authorised 
the suspension of the laying of that cable for the time being. In 1895, 
however, the French Government gave notice that they would send in a 
formal request that this cable should be laid. That led to certain difficul- 
ties, because we maintain that we had really only the obligation, not 
actually to lay à cable, but to put those places (Sierra Leone and Grand 
Bassam) in connection with each other. However, that view was not taken 
by the French Government, and it led to certain difficulties between us 
which ended in the Government refusing to pay the subsidy which up to 
that time ba 1 been regularly paid to us. That meant, I am sorry to say, 
tbat shortly after the shareholders in the West African Company had to 
go without their dividends. However, in May, 1896, I went over to Paris, 
saw the French Government, and entered into negotiations, and an 
arrangement was come to. However, I am sorry to say that that agree- 
ment was never really carried out. Certain events caused its fulfilment 
to be deferred. The Minister of Commerce of that time went out of office, 
and the thing lingered on till January, 1900. In May of last year I was 
over in Paris again and negotiations were resumed, and these have been satis- 
factcrily carried through. Under tbis arrangement we receive in all £144,C00. 
which is a coneiderable sum for this Company, and you may think that, as you 
bave been without your dividends for a considerable time, that that would 
warrant us in paying a bonus wbich would be equal, perhaps, to a dividend, 
which you have been so long without. I am sorry to say it is impossible 
for us to do that on account of the debenture-holdera, who, of course, 
have a prior lien on the property of the Company, and that money will 
be employed to pay off, on September 1 next, the remaining debenturee, 


-which will be drawn in July. However, your property will then be left 


free, and any available revenue that there is will not, as it has in the past, to 
the extent of about £24,000 a year, bs piid for redeeming debentures and 
paying the interest on those outstanding. It will all go now to pay a 
dividend and strengthen the reserve fund of the Company. You may 
think that these negotiations have been a considerable time in being carried 
tbrough, and that your Directors have not used every possible means of 
pushing them on. I can assure you that that is not the case, and I think you 
will underatand it when I tell you that we have had to get the permission 
of the British Foreign Office, the British Telegraph Department, the 
Portuguese Foreign Office and their Telegraph Department, and not only 
to get their permission to certain clauses of the agreement, but to ge“ 
permissions which have been acceptable to the French Government, 
and I think this agreement, which is certainly a very satisfactory one, 
has only been finally pushed through by really hard and continuous work 
on the part of all those concerned. I now move the adoption of the 
resolution approving the contract. 

Sir HENRY C. MANCE, C.LE., seconded the resolution which was 
catried unanimously. 

In answer to a question, the CHAIRMAN explained that, after pro- 
viding for the cost of the cables and the redemption of the remaining 
debentures, there would be left free from mortgage the £24,000 a 
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year which had hitherto been paid for the amortisation and the 
interest on debentures annually. Although they had been able to pay 
off more debentures each year, because there was less interest to pay, it 
had amounted to a tax of £24,000 a year on the Company, and now that 
this was wiped off completely, that revenue would go to the ordinary sbare- 
holders, who would undoubtedly receive a dividend if the figures in the 
Company remained ss they bad done in the past. 

Mr. HENDERSON thought he might express on behalf of the sbare- 
holders their admiration for the manner in which the particular matter 
under discussion at this meeting had been negotiated by the Maraging 
Director and staff, and moved & hearty vote of thanks to the Chairman, 
Directors, and staff, for their efficient conduct of the Company's business 
generally. 

The motion was seconded by Mr. EAST and carried unanimously, and 
after à reply by the CHAIRMAN, the proceediugs terminated. 


— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


ANGLO-BELGIAN CONSTRUCTION SYNDICATE (LTD.)—Reg. May 13, 
capital £50,000 in £1 shares, to construct, equip and work railways, tram- 
ways, light railways, &c.,and any undertakings for the generation, utilisation, 
supply, or distribution cf electric or other power, &c. 

BOHM SYNDICATE (LTD.)—Reg. April 29, capital £35,000 in £1 shares, 
to acquire from M. Boyd the benefit of certain inventions relating to elec- 
tric incandescent lamps, and to carry on the business of electricians, 
engineers, suppliers of electricity, manufacturers of and dealers in electric 
lamps and apparatus, &c. 


ERIMUS AUTOMATIC SAFETY GUARD Co. (LTD.)— Reg. May 8, capital 
£2,000 in £1 shares, to acquire patents, inventions, &c., relating to eafety 
guards or other machinery, accessories or fittings to electric tramcars, motor 
cars, &c., and to carry on business of tramcar and motor car bui ders and 
dealers, electricians, &c. The first directors are H. Bennett, C. Griffiths, 
A. l'Anson, T. Jones aud G. C. Mosses. Reg. offi: Post Office-chambers, 
Middlesbrough. 

SOUTH AFRICAN WORKS SYNDICATE (LTD.)—Reg. May 14, capital 
255,060 in £1 shares, to carry on the business of manufacturers of rolling 
stock, ralway and tramway appliances, engines, machinery, &c., engineers 
and contractors for railway», tramways and all kinds of works and 
undertakings, producers and suppliers of electricity, &c. Reg. office: 
110, Cannon.street, E.C. 


CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY OO. (LTD.)— According 
to return to April 1 the capital is £75,000 in £1 shares, 47,859 of which 
have been taken up. £1 per share has been called and paid on 2,859, and 
45,000 shares are considered as paid. Mortgages and charges, £50,000. 


CITY NOTES. 


— ышна 


MEMORANDA.—Bank rate 5 per cent. (since Feb. 6, 1902). Price of 
silver 2514. per oz. (May 22).  Consols (22 per cent.) 954—951 for 
money, 95}; —9513 for account; 24 per cent. 954 —96 (May 22). Consols 
Pay Day June 2; Stocks and Shares Continuation Days, May 26 and 
June 10; Ticket Days, May 27 and June 11; Pay Days, May 28 and 
June 12 ; Mining Share Carry-over Days, May 23 and June 9, 


BARCELONA TRAMWAYS CO. (LTD.)— The directors’ report for 1901 
states that the traffic receipts from electric traction amounted to £105,461, 
and sundry receipts £773, total £106,255. Working expenses were £70,035, 
leaving gross profit £56,200. Deducting loss on exchange, and adding 
amount from 1900, there remains £25,973. Receipts show an increase 
over 1600 of £6,714, and expenses £306. The number of passengers 
cartied was 53,787,925, against 27,959,547 in 1900, and 21,736,264 in 1899. 
The balance at credit of net revenue is £25,973, and of this debenture 
interest has absorbed £10,264, preference dividend £5,000, and payment 
of an ordinary dividend sbare at the rate of 3 per cent. per annum, tax 
free, is now recommended, the balance (£4,709) being carried forward. 
The conversion of the En:anche line, and the construction of the Josepeta- 
Bonanova extension, together with the supply of 40 additional motor cara 
(26 new and 14 converted), will, when completed, entail an expenditure of 
about £65,000, of which the sale of certain sites no longer required will 
produce about £10,000, and it is proposed to issue the reserved balance of 
44 redeemable debenture stock, amounting to £51,900. 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.) —The directors 
have resolved to pay a further interim dividend of 10s. per share for the 
year ended Dec. 31, payable June 14. 


CASTNER-KELLNER ALKALI CO. (LTD.)—At the meeting last week the 
chairman (Mr. W. Mather, M.P.) said the works at Weston Point had been 
established and had given every satisfaction. "The demand for bleaching 
powder had not much improved. The general position was better than 
that 12 months ago. The board had added materially to the works and 
plant without increasing the liabilities on capital account. Influenced Ly 
the high price of fuel the directors had decided to use gas under the boilers 
instead of coal, from which they expected considerable advantage. The 
company's prospects were never so good as at.present, and they only 
required a larger demand for bleaching powder and the settlement of the 
war in South Africa, where their interests were of come magnitude, to enable 
them to make good progress. 


MUNICIPAL LOAN.— Barnstaple Corporation invite tenders for a loan of 
£21,600 for the erection of electricity supply works. Tenders to town 
clerk by 30th inst. " 

NORTH METROPOLITAN TRAMWAYS OCO.—The shareholders of this 
company have been invited by the Metropolitan Electric Tramways (Ltd.) 
to exchange their £8 shares for holdinga in the latter undertaking, which 
has an authorised capital of £1,£00,000. The British Electric Traction 
Co., of which the Electric Tram ways Company is a subsidiary has acquired 
leases from the Middle:ex and Hertford County Councils for running light 
railways through suburban and rural dist. icts in the north of London. 
The North Metropolitan shareholdera are offered for each share held four 
fully-paid £1 4 per cent. preferred and four fully-paid deferred shares in 
the Electric Tram ways Company. The deferred shares are entitled to half 
surplus profit after the ordinary have received 8 per cent. The proposal 
is to electrify the North Metropolitan system (which is leased from the 
London County Council), and to work it in conjunction with the light 
railways in the north of the me‘ropolis. The offer of exchange emanatea, 
we learn, from the Electiic Tramways Co. 


RUSTON, PROCTOR & CO. (LTD.)—The profit for the year ended 
March 31 is £29,925. After deducting for depreciation on buildings, &c., 
£9,909, directora’ remuneration £720, and debenture interest £10,000, there 
is a net balance of £9,816, added to £1,516 brought forward, and the 
directors propose that £4,000 be added from equalisation of dividends 
account, making the amount £15,533, to allow of the payment of a dividend 
of 8s. per share (4 per cent.), tax free, absorbing £14,000, and leaving £1,333 
to be carried forward. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has been 
asked to appoint a special s2ttling day in the further issue of 7,254 £1 
fully-paid shares (Nos. 149,820 to 157,083) of Marconi's Wireless Telegraph 
Co. (Ltd.). | 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATE. 
Line. Week 8 Inc. 

ended or Dec. Ja f Inc. or 
_ CN week Amount. Dee. (а) 

£ e „% | £ 
Aberdeen Corporation...| May 17 | 627 —  46| 50 | 35,351 + 2,108 

Ayr Corporation... „ 17 167 54 | 4,845 is 
Birmingham Tramways. „ 17 4,802 + 133! 19 88,040 !4 28,550 
*Blackburn Corporation.. „ 16, 7353 + 23 20 12810 |+ 1,440 
Black pool Corporation.. „ 15 452 ＋ 17 7 5,097 |+ 65 
Blackpool and Fleetwood] „ 17 252 - 121 20 4,870 |+ 172 


Bolton Corporation „ 18 1.401 — 260 7 10,174 — 189 
Bradford Corporation ; : т 


Brighton Corporation ... „ 18 694 и 25 | 14,526 | 


Brisbane Tramways...... Ар. 2 2,81 + 38} 14 | 52,604 |+ 3,552 
Bristol Trams & Carriage) May 17 4, 352 — 77 19 78,291 + 4,104 
Burnley Corporation. „ 17 675 + 200 £1 4,608 + 1,581 


Buenos Ayres & Belgrano| Apl. 20 2,739 + ° 78| 16 | 43,289 — 1,052 
Calcutta Tramways Co..] May 17 B21442 +В1,903) 20 R442, 49 | + 840,673 
Carlisle Tramways Со...| „ 17, 162 — 12720 2673 T 21 
Cardiff Corporation ...... „ 17 1,071 slg йл, es 

Central London Railway „ 17 6,885 |+ 486 20 133,769 + 9,832 
City & South London Ry. „ 18 : 5,080 |-- 1,171| 20 | 59,587 | +19,820 


Cork Elec. Tramways Co.] „ 15 513!- 45819 | 7,841 |+ 
Devonport & Dist. Trams| „ 9 410 .. 184 7.130 .. 
Dover Corporation 5: 17 189 T 1 "7 1295 ы 162 
Dublin & Lucan Railway| ,, 18 97|- 25 20 1,849 + 119 
Dublin Southern Dist...| , 16 1.955 14219 Pc + 3731 
Dublin United ............ „ 16 8,725 — 5419 66,979 ; 
Dudley— Stourbridge ..| „ 9 | 684|+ 27 184 12,102 + 2,036 
Dundee Corporation ..| , 14 6460 — д toes 
East Ham Council ...... „ 17 .394 з 47 , 17,001 sss 
Gateshead & Dist. Trams} ,, 9| 708|+ 68) 184 11,872 |+ 68 
Glasgow Corporation ...| , 17 11,007 4 226) ... и i 
Greenock & Port Glasgow! ,, 9 451|+ 271 183 7,487 |+ 4,222 
Hartlepool Tramways..| , 9 233/+ 12 184 3,664 |+ 231 
Hull Corporation ......... „ 17 | 1,6181+ 17 7 | 11,432 |+ 90 
Isle of Thanet Co. m oh rom t © 
Kidderminster & Dist.... „ 9 104 — 3 184; 1,850 |+ 146 
* Liverpool Corporation... „„ 109,149 293 19 170,172 |+ 15,080 
Liverpool Overhead Rly. „ 18 1,455 — 211 {20 | 28,090 |— 2,721 
Manchester Corporation. ,, 17 | 2,607 $49 102,108 S 
Merthyr...... .... NUTS » 9 188|- 50 183 3,520 |- 474 


Middleton э 91|» 052: м 64} 1,810 
Newcastle-on-Tyne Corp „ 17 2,464.4. dl 
18 18} 8,720 |+ 16 


Oldham, Ashton & Hyde. , 9 497 
Perth (W. A.) Elec. Trams ,, 16 | 1,077 240: 46 | 45,186 7 14,672 
38 


Poole & Dist................ „ 9 | 232 l| 183 3,850 |+ 
Portsmouth Corporation, ,, 17 | 1,296 7540 ... iss — 
39] 181 25,531 |+ 1,045 


+ 
+ 
+ 
Potteries ............. es „ 9 | 1,466 1+ 
Salford Corporation 
*Sheffield Corporation .. + 
Southampton Corporat'n „ 15 859 7 99) 19 | 15,428 |+ 2,934 
Southport Tramways ... + 
+ 
+ 
+ 


*S. Staffordshire Trams... ,, 9 757 4| 184] 13,510 | + 
Swansea Trams . „ 9 438 51| 183 7,626 |+ 723 
Taunton Trams „„ 598 — 184; 1,013 iss 
Tynemouth & Dist. ...... „ 9 213 27 184 3,695 |+ 230 
Wigan Corporation ...... » “мы; | - 24 we T dis 
Wolverhampton District, . 9 1457 91 184) 2,485 {+ 1,601 


(а) These comparisons are with the corresponding period last year. Uis) 5. 
* Partly electrical. t Minus 3 days. { Minus 2 days 5 Plus 2 days «| Plus 3 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


BLECTRICITY SUPPLY. | 
€ Bl’okh’th & Gr’nw’ ch D'st'ct Bloc. Lt.Ord. (fuliy pd.) 
Do. 4} 1s Deb. Stock Prv. Certs. (red. & oon.) 
Bournemouth and Poole Elec. Supp! 
4/6 De 4% per Cent. Cumulative "а-ы SEN 
ti% 7 Oent. Debenture Stock (гей.) ....... 
4/6 4. n Elec. Supply Ота............ 
3/6 Do. 7 per Cent. Preference 
36 | Oaleutta Elec. aig yo о Ordinary (Nos. 1-20,000) xd 
8/4,7 Do 000) . 
— Central Electric Supply Co. 4% Guar, ‘Deb. Stock. es 
6/0 | Charing Cross & Strand Elec, Sup. (L to 50,000) . ... 
LS Do. (50,001 to 70,000) 


Teeth fee ere 


2/3 Do. 4% per Cent. Preference . — 
4/0 Do. 496 Deb. Stock Red. 
1/6 Chelsea Elec.Supply Ord. (Nos.1- 14 ,000&20,501- -60, 988) 
ux Do. per Cent. Debenture Book Gua). 
10/0 of Electric Lighting Ord. . sse ses 
6/0 6 per Cent. Cumulative Prei. seinen 
5% |" Do. ; per Cent. Debenture Stock (red.) 
43% Do, 449% 2nd Deb. Stock Certa. (all pd.) - 
— of London and Brush Prov. Ordinary... 
6/0 Do. брег Cent. Onmulative "rre 
44% Do, % Deb. Stock (allpd.)(red.) . TEPS 
46 | Folkestone Electricity Supply Co. Ordinary 
ove Do, 44 1st Debenture Stock (red.) 
4/6 Hove — uid hting 8 „„en 
6/0 abr ee 
6% — uae lst 
4% — : Deb. Stock (red.). .. [Deb. Stk. (red. ) 
4% | Kenstn.& & Engthe.Co.4 .& Notting Hill Dols t. St 954 
сор London Electric а. Ordinar y 99990875: 04 99590999 
Do, —— eee 
75 Do. ( per em lst Mo Debentures ..... 
7/0 | Metropolitan Elec. Варр! ‚ (1 to 85,000)........ 
Po Do. per Cent. Deb. Stock First Mortgage. 
= Oent. Mort. Deb. Stock ( be өөөзө 
6/0 N ectric Ordinary 222 CC SSeS CeO Фе зө, + .Ф- 
5/0 Oxfor Electric Ordinary . III LI IIIJ III 
4% Do. 4% Debenture ö 
r арамен 
- | Rivor Plate Elect. Lt. & Traction 5% ist Mor.Deb. ... 
44% Royal Electric Co. of Montreal 447 Ist Mrt. inch | 
96 St. James and Pall Mall Electric кеу 
3/6 Do. 7 per Cent. Preference .............. . . 
81x Do. 33 per Cent. Debenture Stock red.) — 
- Smithfield kets Electric Supply —»i 
AE | mouth London Bleotrio B Яу Ordinary. i 
u SOPOT CORFE CO eee. 
66 — Wleetrie aac d Nedinar— E | 
- Do. 5 per Cent. Cumulative Preference s.e 
ELECTRIC RAILWAYS, TRAMWAYS, ao. 
Argentine Shares (1 to 260,007) ses soe 
6% Permanent 6% Deb. Stock . . . . .. . . . 
— Barcelona Tramways Ordinary — ео вов 
Do. 5% Cumulative Preference ш.и... 


Do. Debenture Stock (red.) . 
1 апа Fleetwood Tram ways 0% eti 
Brisbane Electric Trama, KD ERREUR Ord. Sixteen. ^| 
Do. 57 Cum. Pref....... REM xd 
Do. 44% Deb, py. „беги... in 
Bristol Tramways an e 
Do. amways and Osrriage Ordinary .. 
Do. E per Oent. Deben turos т.0022... 100 108000666. 
British Oolumbia Electric Railway ‘Ordinary... 
Do. 6% Preference SOSH EPP eee eter өе Fee eee зе, 
Do. 44% 1st Mort. ‘Debs... 
British Electric Traction Ordinary... 
Do, 6% Cum. Pref... IIITIIIIILITI [III ed eo 
5 per Oent. Perpetual Debantares TER 
Buenos Ayres & PACA OIN Pr 


cee $11 tee 
эзбе, 
ДАДАМ 


ГО ОСТЕО 


гдееЕз»нядю oF 


ee eee eee ee 


А, 
xf 


8/0 6 “A” Oum, 562% eee OE FEO eRe eee 01] 
1% | фо. “в”... ммр 

5 ро. Gent. Debentures ... 

74 Do. 2nd Deb. Stk Prov. Garia. (ail ра)... 

6 Calcutta Tram в (Nos. 1 to 34 MO pM 
4} Do. b, Stock (Red) "es бәз 
1/ Cape Electric 123 PAP 

4 Central London Ordinary Боор. — endes dess 

4 Do. 47 Preferred ouk. rie ane 
4926 Do. ape Stock . —— M vo — 

1% V ө; 

2/ ы et ИЕС... Trams, Co. 6% Cum. Pref... .. | 

4 4% Ist Mort. Debs. SIBI 

r City and dx London Ballway Ооп. Ordinary. дә» 
1 (Nos. 22,501 to 60,007) ·...„„...... | 
0/1 Do. G0 0 001 to 70,000) .. 

o% Do. b per Cent. Perpetual Preference (1891). 

6% Do. (1898) ГТО ООРЗ ТЕО » 

„+ — (е) TO — eae 

* 4 per Oent. Perpetual Debenture ...... xd 

6,0 Е. United Tramways (1896) Ltd. у а) 

6/0 Do, брег Cent. Ргөѓегепое............. „е... ses reese: 

84% Do. 33 per Cent, Mort. Debs. (red. ee 

6,0 | Electric Let. & i Traction of Australia 6% Cum. Pref. 

40/8 Do. брег Cent. Debenture Stock (red.) 


8,0 | Great Northern and City Railwy Pref, Ога, L (9%) - 


82 Pe s Tramways Ordinary... dete 

6% 6 per Cent. Preference... — 
44 per Oent. P Li riti cona ides vo 

1 PLN Overhead Railway Ordinary 8 

$ Do. 4 per Oent. Preference ........ —— 

4 Do. 4 per Qent. Debentare . ... 

— London United Trams 5% Cum. Pref. (E10 рац). 


ро. (£5 paid) 
Do, 4% 1st Mortgage Debenture Stock .. 
— Do. Prov. Certs, (450 paid) .. 
b Milwaukee Elec, Rail, & Lt. Co. 69530yrCn. Mrt. Bonds. 
Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs. (909) .. 


Do. Sterling 44% Debentures (1922) ......... 
4/0 | New General Traction Ordinary ............... 3 
6/0 Do, : per Oent. Oumulative Preference ...... 
596 Do. 5 per Cent. Mort. Debs. (Reg.) 
12/4 | Perth (W. A.) Elec. Trams, Ltd, Ist Mort, Deb. Stck. 
8/0 Potteries Blectrio Traction Ordinary 506% 
6.0 Do, 6 per Oant, Oumulativo Freferenos......... 
1 Do, 4 Cent, Dabenture 8took ..... xd 
„ | South Lancashire Electric Traction & Tower бга. .| 
oes Do, 6% Preference (12/0 paid) . —— EKE 
čas Do, 6% Preference (fully paid) . sosse 
e Do. X Debenture Stock (007 paid) . — 
8% | Waterloo and City Ordinary «ee «cort vee soa co: | 


PREVIOUS 
Weex's PRICE, 
MAY 14, 
i i 
102 101 
ll 12 
94 10 
108 106 
9 9} 
9 9$ 
5 9 
8 9 
06 108 
9 10 
8 9 
$i 5 
105 107 
6 E 
110 118 
8 9 
12 18 
123 123 
103 16 
5 9 
12 18 
107 110 
Е: a 
104 105 
7 8 
10 ll 
ei 61 
101 1U4 
104 7 
i2 li 
4 44 
95 100 
16 17 
111 115 
97 102 
14 15 
6 6 
93 101 - 
{4 i 
68 4 
103 ц 5 
14) 154 
83 t 
93 101 
14 2t 
80 90 
23 3i 
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34 4 
4 tł 
125 139 
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8 9 
£5 1C0 
13} .4} 
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167 110 
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121 127 
lé 1] 
41 bt 
42 bi 
105 106 
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104 106 
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2 8 
34 ii 
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100 103 
94 10} 
10 11 
1(5 108 
#1 94 


Price 
Wednesday, 
May 21. 
i i 
100 104 
1 a 55 
10 
103 106 
9 9à 
83 91 
$ 9 
8 9 
106 108 
y 10 
8 9 
5ł 5i 
105 107 
5 54 
110 1.3 
4 9 
12 18 
123 128 
108 106 
8 9 
12 18 
107 110 
( 6% 
102 105 
1 в 
10 11 
ei 63 
101 104 
104 107 
14 11 
4 44 
95 100 
164 174 
111 115 
95 11 
14 15 
5 5 
93 101 
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70 15 
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ч а 
98 101 
1} 24 
80 80 
2} 31 
1 12 
31 4 
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5 y 
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107 109 
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73 15 
128 153 
1715 145 
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{6 t9 
4 4k 
11 104 
8 9 
26) 27 
133 14 
110 112 
615 42 
104 11 
98 99 
14 11 
54 6 
1 5 107 
54 50 
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d 3 
1 
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10 11 
105 108 
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BUSINESS DONE 
DIVIDEND DUE. DURING WEEK 
ENDING MAY 21. 
Highest | Lowest 
E 104) 101 
March and September T r 
x — ne 
February and Augusi 91% et 
S M. s 1054 — 
March ..... T dés 
June and December... — өөө 
February and August ^ - 
January and July ...... eve m 
June and December oo - 
March and September s; — 
À 10 109] 
es 107, А 
January and July ..... . - 
see 06 oo 
cco s... #4 
Mar., June, Sept., Dec. 924 8 
April and October. 164 16 , 
Juneand December ... e m 
48 ea 
" - - 
January and July i 2 
April and October...... =: - 
February and August - -— 
" "n ees ove 
. 1. J LII 
Еч 3! A 
March and September Lun 14 
April and October. die 41* 
= 81 ^ 
— 35 3 
oo 41 soe 
ee 105 ve 
February and August , ve — 
... ... "c 
February and August . T ove 
eee ive "TT 
May and November ... 918 Qik 
2: 14 138 
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on 26 126 
.. { i pm 
i ug мі 
June and December... 1054 141 
February and August 78 73 
LI] is Аз say 
a 8 1273 126} 
May and November 1164 115% 
ov s zi: 
LI | =.. 
March and September E Y) 
January an 10 ОДУ siisii m s 
February and August 297 
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ELEOTRICAL OOMPANIES' SHARE LIST. 


LAST PREVIOUS RATE PER BUSINESS DONE 
— me Divi- NAME; Werx’s Prices, Wednesday. Сент. DIVIDEND DUE. DURING WEEK 
'| SHARE. | DEND. May 11. May 21. YIELDED. ENDING MAY 21 
кы ee TELEGRAPHS. b., be Эн es. a. | а xs Highest | Lowest 
£82, * African Direct Telegra 4% м * . ^ а eee 1 | anuary an eee eee eee Lind 

25,000 10 - Amazon paag e Meca nah encre 38 ede June and December .. - oes 

£119,700 Р 100 200 Do. 6 per t. Debentures „„ „„ FÜR өө roses 70 80 — oo LII] seo 

£T: 8,840 Btock 12/8 lo.American 2560050600600 овоо 006666 084 CET OS O00 004 во corn it 47 5 19 5 Feb,, May, Aug., Nov. 16 44 
23,105,580 Stock 25/0 lx 1n o . . e eee — 88 10 6 9 2 ^" " 8) 8s] 
23, 105, f 80 Stock 2/0 Do, Deferred De ae ee 7 7% 1 б 8 " ees see 

$18,333,300 | $100 #1 Oommercial Oable — — — 12 169 5 0 0 Jan., Apr., July, Oct. 

1,841,209 | Stock 4% |* Do. брег Oent. Debenture Stock. ...- ЁЗ 16 4 34 » t5] £4 

16,000 10 /— —— _Х 4 5 8 0 0 | February and August Soe “А 

8,000 10 10/0 Do. Preference 10 per Cent. „н. Xd) 2 13} 7-88 a 7 a e 
13,000 5 Direct Spanish ce ives чү ЙК етке че ее „„ 24 34 6 14 4 | April and ber. LLL tee LIII Lid 

6,000 5 — 10 per Oent. ulstive Preference ..... 85 tė 5 5 3 A - - 
£30,000 50 4% por Cent, Debentures . . 98% 1027 4 8 3 | January and July a м 
60,710 2 8 DS Uni States Oable Re. Db. (v Pee cee енене fee 9} 1 6 8 10 Jan., Apr. July, Oct. LII LII 

£101,800 100 X | Direct West India Oable 44% Bg. D b. (within Nos 1 99 102 4 8 8 | June m ме: s Y: м 
£4,000,000| Stock | 25 Baster Ordinary . . to 1,200) (red.) . 17 127 510 8 Jan., Apr., July, Oct | 120) 113 
£1,980,807 | Stock 17/6 N per Oent. Prefers ace Btock .....- +... 8t  .b7 4 0 0 РА в 873 87 
£1,432,268 | Btock ex * Do: 4 per Oent. Mort. Deb. Stock (red. xd 108 410 812 9 | May and November ... oss * 

300,000 10 6/6 | Hastern Ёхтїөпвїоп...........................„ Xd & bonus] 12 13 5 3 8 Jan., Apr., July, Oct. 13 12} 

£320,000| Stock t Do. á per Cent. Debenture Stock ыа 101 112 8 IL 10 | February and August ite 7 

10300,000 | 100 »Iastern and S. African 4% Mort. Deb. 1909 ... 99 102 817 4 | Feb and August - 

£200,000 25 4 Do. “рег 28 Mauritius Sub. Doba. (rod. — 99% 101K 818 5 May and November 9) = 

- 150,000] 10 20/ Great Northern o fo түтүү 005009 500000000 "wis coves 26 P 5 Т 2 January and July 6 

{ £76,006 100 «X | Halifax&Bermuda Cable 44 ort. Dob.(vthnNos 99 103 á 8 3 June and December ‚гә - 

17,000 2% 37/6 | 1пао-Бпгорөап........................[1%о1, ren xd} 87 41 6 111 | May and November ted eae 

£100,000 100 6 London Platino-Brazilian 6 per Oent. De 1904 .| 100 104 515 4 | March and September — 

£100,000 100 4 Pacific & European Tel. 4? Guar. Debs, (red.) . .. 99 102 818 7 | June and December... $9] ww 
- 15, 10 es [West African Telegraph Shares ..,...............»ье.» 1j 2k - - - - 
£139,300 lvo 6% Do. 59% Debentures (red.) ..ısssse seoses e 99 102 419 0 | March and September $n 

80, ч LIII West Coast of Атпег1оа............. III ALII FORESEES EE өе же өз, 3 eee eee э. 

£150,000 100 é% |+ Do. 4 per Oent. Debentur es . eee 99 102 818 6 January and J - 

88,321| 10 В West India and Panama . , . esse о à 1 May and Novem one d 
84,563 10 €/0 Do. брег Cant. Ist Preference .................... 8! 6 10 0 0 а "i — — 

4,669 10 — Do, 6 per Cent. 2nd Preferenoe . . ss 3j 1 | " , - — 
£80,000 > 100 УА * W 5 тиште Oent. Debentures ILL ZI II 101 к 4 4 16 ` Jan and July oe eee ... 

207,980 10 M — Br gili'n Submarine) ..,... . 14 12 5 6 4 | Mar. June, Oct., Dec. 12} 114 
£75,000 | . 100 è t. Debs. (2nd Series, 1906) . . . 102 10 415 8 | June and December. 1 
&100,000| Stock 4x De i per Per Conk. Deb. Stock (red.) 99 102 818 5 а 10% 10:4 

ii - Meri m i A ; А 

‚000 £5 6 Ohili Telephone“ y paid ноо sooo 004 ^94 0990908 0 09909439 5 "aat hes 3 .. 
224,850 | 10/0 8 Consolidated Telephone Con. and Manfg. .............. 1/6 2/6 12 0 0 April pril and Octo e - ED 

72,680 1 Monte Video т hone Ordinary ЕД 229990 290999 tee à 5 0 0 Nover ber "r^. „ + we c 

86.492 1 1 Do. Брег Cent. Preference’ . sesso ooe 1 5 0 0 | is oe - 

£983,333 | Stock 6% | National Co. Preferred Stock ... .. tnis 95 99 $6 2-3 2 за ees 

200,000 5 0/11 Do. Preferred Shares (43. 17s. paid) 8h 3] 646 | - са — 
41,960,667 Stock 44% Do. Deferred Stock . а 55 59 712 4 | — 55 — 

15,000 n о/о Do. 6 per Oent. Cumulative lst Preference - 12 14 4 6 9 | February and August ces — 

45,000 10 6/0 Do, брег Oent. Cumulative 2nd vong Mia 3 14 459 " » М ove 
250,000 5 2/6 Do. брег Cent. Non-Oumulative 3rd Pref. . 4 ti 417 7 " А - — 

42,000,000 Stock 84% Do. Dobenture Stock 34 per Cent. (ret). 00.60 9! 97 812 5 | June and December ... 92} 914 
£600,000 | Btook 4% Do. 4 per Cent. Debenture Bi Stock (red.) 03 107 3 15 8 1044 — 
171,504 1 0/8 Oriental eee ee "xd ү 1 re 5 13 11 зо and October tt ... ө, 

58,000 5 2/6 United Biver Plate эое евреев EEE EET рево COT ERE hb*g^— BOE eH © 4 5i 7 0 0 „ тте Oe FOE %% „„ же» 5 ee 

40,000 5 BY Do, 5% Ournulative Prof. .. . . >o soe 4$ 5 5 0 0 eA and December ote - 

£119,947 | Stock 5 * Do. 6 per Cent. Debentures Steck (тей.).. ...... 103 108 414 8 | June and December ... — - 

ELECTRIC MANUFACTURING A0. 

70,000 " 1 6d. Alliance Electrical M 6% Cum, Pref. Т ТОО ЛЫ + } 618 4 eee on — 
125,000 . 1 өөө Фоны Electrici Meter Ordinary ... „% „% Oe COO "ura 4 1 eee eee ... eos 
135,000 1 7 . 6 Gapsniative Preference неее А, ot - 5 - Маи е oe . - 

, nil: Ordinary . an e TT TT 

70,000 b 8/0 Do, 6 per Cent. Preference ....4. . 5 5} 5 4 0 | January and July ...... AU — 

£250,000 | Stock 50/8 Do, 43% Ist Mert. Deb. Red. ee e e 102 105 4511 ves 103} - 

; 150,000 b 30 | British Westinghouse 6% —— хб 5§ ti 5.2.9 | 5$ * 

106,781 2 oer Brush Electrical Engin ЕЕЕ өа® + 2 lt March 000 200000 000 000 009000 1 999 
. 150,000 1 1/31 Do. брег Cent, Pref, Non-Oum. ... 11 — 2 413 N | Marchand 4 18 L 

£125,000 | Stock Do, рег Oent. Сү] aeons lat Deb, Stock... 101 104 4 6 7 | March and September — * 

£125,000 | Stock Do. ual 2nd Debenture Stock $5 100 410 0 | January and ЈШу...... — — 

80,000 5 6 0 Oallender’s Oa le Construction Ord. .. ТТТ 17 18 4 8 4 " " өөө м 

40,000 5 1/6 Do. 5 per Cent. Cumulative Preference... m 51 6 4 3 4 "n "n ooo °з 
590,000 Stock 44% Do. per Cent. lst Mortgage Deb. (rod . 111 115 818 4 | November and May ... — ove 
450,000; 1 nt Омка or Alkali Co. (fully paid) sss... 1 1 2:3 4 — 1 — 

£250,000 | Stock Do. tu Mort. Deb. (red.) . ...... 99 95 416 0 - " ove 

‚000 1 0 i m MA. egraph Ordinary . s» so i 1 8.0.0. | Maul. аан z — 

182,000 8 1/9} | Orompton ы A 103.1 bo 64,000). „сеснен кас 8 8j 6 8 6 | January and Јоу ...... 2:4 ee 

18100, 000 100 56% |+ Do. брег Cent. First t Mortgage Deb.(red.) ..| 103% 8% 412 8 " & » em 

ТАТ” — Bison & ина Lh (A“ Shares) (43 paid) .. of a? vs February and August iin - 

, .. . LIII UN oe OO Soe tear ee "n " eee — 

£544,023 | Stock E Do. { por Gent. Mortgage Del .Btook(red.) .. 15 80 5 1 3 | June and December... coe ose 

$5,500 5 6 Sdmundson в Electricity Corporation Ога. ......... 6} (i 5 3 S | Half-yourly ............... 6, Am 

1 220,000 5 8/0 Do. Cumulative Preference ........... ...... l 6 64 112 4 Бу — int 

#140,000| Stock Do. per Cent. First Mort. Deb. (red.) ... 167 110 "A Ф. өй 1:9 ese 
112,100 2 Bllectric Construction Oo. ............ emm ee 1} 1} 617 2 January and July ...... 

‚ 31,390 E Do. 7 per Cent. Oumulative Preference ........ 24 3 418 4 |July ..... on - 

8182,500| Stock 4% Do. 4 per Oent. lst Mortgage Deb. (red.) .... 97 101 819 8 | January ‘and Л uly ... m" MH oes 

122,985 1 d Electrolytic Alkali Ordinary .. bie 1 1 esi eee ee 

50,000 1 К Do. 7 per Cent. Cumulative Preference ны 1 14 - evt “an — 

15,000 lu 5/0 General Electric (1900) Ltd, 5% Cum. Frei... 94 10g 4 17 ee eco - 

£200,000| Stock 496 Do. 4% 1st Mortgage Debentures ....... sos. 93 101 819 8 - — её 

36,000 5 10/0 | Henley's TelegraphWorks Ordinary ...................| 17 18 4 8 4 | February and August 17 т 

35,000 5 2/8 | Do. per t. Preference DIDIT 54 6 8 15 0 " " tg oes 
#1£,050| Stock 955 |! Do. 44 per Cent. Mortgage Deb. Stock (red. . 111 115 818 8 " " . on 

50,000 10 15/ India Rubber, Gutta Percha, &с,, Work ss. 21 22 4101( 21) 

430,000 100 4% Do. 4 per Cent. Ist Mortgage Deb, (red.) „ 99 102 318 5 | March and September — 

7,500 10 10% Parker (Thomas) Limited Ordinary  ..,4...«4 so 153 163 6 1 ahh l ede 

$7,350 12 86/0 | Telegraph Construction and Mainince, .........| #4 37 6 9 8 | March and July . га 33] 35 

$150,000 100 D Do. 4 per Cent. Debenture PM, 1509 .. „ 166 815 5 | January and July ..... H ө» 

25,000 5 8^ Do. Manufacturing Ordina өө Xd} 10 11 AN EE! - 11 vee 

$0,000 5 2/6 Do. ; per Cent. Cumulative ference особо 55 6 48 4 ” ә У РИА ov 

(6 €66 5 5/0 Willans and Robineon Ordin РЕТГЕ 8b d TIE April and October eee eee — one 

66 6t6 5 8/0 Do. 6 per Cent. Cumula ve Pref... Т . 9 ots paa ee €i 6 eee " n soe ^ 

&100,000 | Steck ч Do. 6 per Cent. lst Mortgage Debentures.. 105 107 (s May and November ... sd - 

FINANCIAL, INVESTMENT, &o. 

19,900 5 8/0 | Electric and General Investment 6% Cum. NS “ tł 5} 591 z — exe 
180,227 10 2/0 | Globe Telegraph and Trust . . seess: 8 9 5 16 8 Jan., Apr., July, Oot. 8}! 75 
180,042 10 8/0 Lo. 6 per Oent. Prefarenoe. онооно .... 12 13% 4811 " 13 121 

11,839 Y 4/0 | Reuter’ 9. a xx 9909499 9999 P 7^ 9 7 8 6 0 0 A and XP is „өтөө ee m 

8,308 4109 Oert. 6% | Submarine C ables Trust, $9994 09094» ee | 110 122 | 11 120 5 0 0 1154 vee 


* In calculating the yleld on this security, allowance has been made for accrued Interest, but not for анараа, 
t The London Stock Exchange Committee have refused to quote these. 
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Tux representations made by the Institution of Electrical 
Engineers as to the effect on the electrical industry of the 
present law of electric lighting and traction, have brought about 
the desirable result that the President of the Board of Trade 
has been asked by Lord Saxissury to receive a deputation on 
the subject. A deputation of members of the Inatitution of 
Electrical Engineers will, therefore, wait on Mr, GERALD 
Batrour next Thursday, and we hope that the laying before 
him of their views will result in a promise of new and rational 
legislation for electric lighting, power and traction. Since the 
Institution’s report, considerable attention has been paid to 
the matter in the Press, including a leading article in Zhe 
Times in favour of the electrical engineer’s case. 


— асаана 


Durme the two sittings of Lord Wmpson's Committee on 
Underground Railways in London this week, important 
decisions were come to involving the fate of the remaining 
Bills before the Committee, the consideration of clauses being 
left over until to-day, when probably the important questions 
of vibration and compensation to property owners will be 
considered. As foreshadowed in our last issue, the scheme 
that has found favour for the Hammersmith-City route, 
recommended by last year's Joint Committee, is the joint 


scheme promoted by the London United Tramways and 
Mr. Prerpont Moraan, This group of Bills included a line 
running almost due north from the City to Palmers Green 


227 | (Southgate), whose preamble has also been declared proved ; 


but it will be remembered that the City and North-East 
Suburban Railway, which was to run from the City to 
Walthamstow in connection with these lines, has had to be 
abandoned for this year. A Bill seeking powers to build 
a tube railway from Victoria to Putney, under King’s-road, 
Chelsea, another route which received the approbation 
of last year’s Joint Committee, has been rejected owing to 
the arrangements for providing capital having been deemed 
insufficient by the Committee. Both Lord Wiwpson's.and 
Lord Rissrespate’s Committees have shown themselves 
* difficult " on this point, evidently as a result of the length 
of time several authorised lines remained unconstructed. An 
example of this is the Brompton-Piccadilly Circus railway, 
which was authorised in 1897 and is only just commenced. 
This railway will now have its extension to Holborn 
granted, so that the important through communication 
from north to south will be effected ; but the extension from 
Brompton to Parson’s Green, at the other end of this railway, 
has been refused. Finally, the Central London Railway will 
be given powers to enlarge its station at Marble Arch and to 
acquire additional land at Shepherd’s Bush, while an increase 
of capital of £150,000 has been sanctioned by the Committee 
for the purchase of new rolling stock. 

| — 

THE formal opening of the Stuart-street station of the 
Manchester Corporation electricity works, on Tuesday last, 
marked the close of the first stage in an important extension 
of that huge municipal undertaking, as well as the practical 
inauguration of a broader scheme of electric light, power and 
tramway supply which the Manchester Corporation has taken 
upon its shoulders on behalf of Greater Manchester. In 
itself last Tuesday's event consisted in the opening of the 
station by the Lord Mayor and the starting up of the first 
completed 2,500 н.р. three-phase generating set. Under 
Dr. Kennepy’s scheme six of these sets will bring to com- 
pletion that portion of the station which comes direotly under 
his control Mr. Merzarr, however, will follow up the com- 
pletion of this set with a series of 5,000 н.р. generators, and, 
when the whole is complete, we do not doubt that it will ke 
one of the finest, as it will be one of the largest, electricity 
works in the United Kingdom. 
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Great credit is due to all concerned in this scheme. Under 
Dr. Kennepy’s able direction, aided on the spot by Mr. 
Gunton, the work of erecting the plant and buildings has 
been pushed forward with phenomenal speed. The seheme, 
it will be remembered, was placed before the Electricity com- 
mittee in its final form only in March of last year. Much of 
the machinery had to be erected under temporary roofing, 
owing to the necessity to push on before the permanent 
structure was completed. Yet so successfully has every detail 
been accomplished, that the first generating set is to be put 
into regular commission next Sunday to work some 10 miles 
of new electric tramway which will be opened on that day. 

— — 

Свертт, as we have just said, is due to all whose skill and 
energy have been engaged in the initiation and perfecting of 
this scheme. Consulting engineers and contractors were 
publicly thanked on Tuesday, but not more than they 
deserved; yet there was one unmentioned name which we 
should like to have heard fall, in terms of appreoiation, from 
the lips of the Lord Mayor and the Chairman of the Electricity 
Committee. We allude to the former chief electrical engineer of 
the Corporation, Mr. С. Н. Worpincuam, whose ability and per- 
sistent energy during the early development of the electricity 
scheme at Manchester laid a substantial and broad foundation 
upon which his successors are rearing the present struc- 
ture. Even powerful municipal organisations cannot afford 
io be ungenerous, and a thankful allusion at Tuesday's 
function to the enduring work of Mr. Worpineuam would 
have been graceful and well merited. 

с-а 
Wr have referred on previous occasions to the progress of 
ihe work of electrically lighting St. Paul's Cathedral, and it is 
now satisfactory to note that the installation is so far com- 
pleted as to warrant its general use. The Dean and Chapter, 
as well as the general public, are indebted to Mr. PreRPoNT 
Morean for this generous gift, and, indirectly, it confers a 
benefit on the electric lighting industry also, as it affords an 
excellent demonstration of the superiority of electricity over 
its rivals for the illumination of sacred edifices. The spread- 
ing of the work over three years does not seem unreasonable 
when the age and massive proportions of the building are 
taken into account, the chief matter for surprise being that 
no alteration in the original plans for the wiring has been 
found necessary. Iron gas-barrel for the protection of the 
wires has been used throughout, and this is quite innocent 
of insulating linings or other elaborations for the prevention 
of short circuits. The appearance of the nave presents little 
alteration during daylight, as the old gas and candle fittings 
have been converted, the most marked difference being notice- 
able in the dome and chancel, where elaborate pendants are 
employed. 
| — 

. ArrHovcn this latter change is decidedly evident, it cannot 
with justice be said that the designer has been guilty 
of introducing fittings in any way unsuited to their sur- 
roundings; and from our inspection of the building one 
evening this week, when the entire installation was switched 
on, we can accord nothing but praise to the architect and 
contractors. The appearance of the much-discussed mosaics 


in the chancel and dome, by the rays of the lamps, 
forms a striking contrast with the effect from the old gas 
lights, and in this respect alone the cathedral authorities 
have reason to be gratified. We are pleased to note that 
the temporary pendants at present hanging in the dome will 
be shortly replaced by more substantial fittings, similar to 
those described in our article on another page, as Mr. Moraan 
has decided to defray the cost of completing the entire lighting 
of the building. This circumstance will come as a relief to 
the Dean and Chapter, for the original estimates, amounting 
to £5,000, have now exceeded £10,000, the sum presented 
by Mr. Мовалм, and it was thought that the additional 
expense would need to be met by other private subscriptiong. 
— — M —— == 


The Hookham Meter. The London Gazette for May 27th 
announces the approval by the Board of Trade of the new 
Hookham continuous-current meter, The method of fixing 
and connecting up the meter as approved is described. 

Cass Technical Institute.— The formal opening of the Sir 
John Cass Technical Institute, Jewry-street, London, E.C., will 
take place on Thursday next, when the ceremony will be 
performed by the Right Hon. Lord Avebury, F.R.8. 

Errata.—In our “Contemporary Electrical Science notes 
of last week, for connection of negative ions in the 
seventeenth line of the note on Ions of the Atmosphere,” 
read “ convection of negative ions." In the last line but 
two of the note on Influence of Inductance upon Spectra” 
substitute 1,014 x 105" for 1,014 20 *." 


Accident on the Wolverhampton Tramways.— The Wolver- 
hampton tramways killed their first horse last Saturday, the 
cause being that one of the surface contacts remained charged 
after the car had passed. As stated in our artiole last week, 
one or two cases of slight shock had occurred previously, but 
had all been traceable to contact-boxes being damaged during 
fitting. | 

Incorporated Gas Institute and Electrolysis.—The thirty- 
ninth annual general meeting of the Incorporated Gas Insti- 
tute is to be held at Southampton, under the presidency of 
Mr. 8. W. Durkin, commencing June 10th. A civic weloome 
is to be accorded the members at the opening of the pro- 


ceedings. The programme includes a lecture on Electric 


Traction and Electrolysis,” by Mr. James Swinburne. 

Royal Institution—We regret to state that Mr. Marconi 
will be unable to deliver his lecture on ''The Progress of 
Electric Space Telegraphy” at the Royal Institution this 
(Friday) evening on account of an attack of influenza. In this 
emergency Prof. J. A. Fleming has agreed to deliver a lecture on 
“ The Electronic Theory of Electricity," and it is hoped that 
Mr. Marconi will be able to lecture at a special Friday evening 
meeting on June 18th. 

The Whitechapel-Bow Railway.—This railway, which will 
be opened to the public to-morrow, 81st inst., asa link between 
the District Company's systemat Whitechapel and the London, 
Tilbury and Southend Railway at Bow, will be worked by 
steam power for the present. Eventually it will be electrically 
equipped and run in conjunction with the Metropolitan— 
District Railway Company’s system, from whose power-house 
at Lots-road, Chelsea, it will be supplied. 

Electro-Harmonic Society.— The annual general meeting of 
the above society will be held on Wednesday, at 4:80 p.m., at 
the Institution of Electrical Engineers. During the past 
season 64 gentlemen have been elected members of the society 
and 82 old members have resigned. In the same period the 
society has lost two members by death, while four members 
have been struck off the register for non-payment of subserip- 
tions. The membership roll now contains 858 names. 

Electric Lamps in the German Army.—Portable electric 
lamps are being introduced into the German Army, and 
mounted patrols will be supplied with them, according to the 
United Service Gazette. The advantages of such a lamp will 
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be very pronounced for field duty, and especially during 
inclement weather. The medical corps will also find the 
lamps of great value both in searching the field for wounded 
апа when operations have to be performed in the hospital tent. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 

Letakia —Cy prus... ..............- June 21, 1899 ... — 
Bom 3 April 19, 1902 — 

Puerto Plata —Martinique...... May 6,1902 ... May 28,1902 
St. Lucia —St. Vincent ......... May 9, 1902 — 

St. Lucia— Grenada .. ......... May 9, 1902 — 
Dominica — Martinique » May 9,1902 .. — 

St. Lucia Martinique Мау 9, 1902 — 
Guadeloupe Martinique May 9, 1902 


Patents and Trade Marks in Cuba.— While the Americans 
occupied Cuba persons desiring insular protection for inven- 
tions and trade marks were required first to patent and 
register in the United States, and subsequently to record in 
Cuba certified copies of their United States patents and trade 
mark registrations. Now that the Caban Republic is pro- 
claimed, the new Government has made arrangements for 
granting patents for 17 years’ duration and trade mark registra- 
tions of 15 years’ duration. All documents must be in Spanish. 


Wireless Telegraphy.—Mr. Marconi, according to Electri- 
city, New York, is to make an attempt to communicate with 
New York from a prominent eminence in Massachusetts some 
time next month. It will be his first experiment to signal 
New York from 150 miles inland, this being the distance of 
the signalling station to be erected at Mount Morris. The 
occasion will be marked by the annual convention of the 
American Institute of Electrical Engineers, and it is expected 
that many electricians will follow the experiments with 
considerable interest, | 


Reduction in Cable Rates.—The Eastern Extension Tele- 
graph Co. announces that the tentative arrangement come to 
between the Federal Government of Australia and the eompany 
for applying to Victoria and Queensland the reduced rates now 
in force in the four contracting States (South Australia, New 
South Wales, Tasmania and West Australia) will be extended 
to New Zealand, New Caledonia, Norfolk Island and Fiji. 
Consequently the tariffs to those places, on and after June 1st, 
will be, for ordinary telegrams :—New Zealand 3s. 4d. per 
word (Press telegrams 18. 2d.), New Caledonia 8s. 8d., Norfolk 
Island 3s. 2d., and Fiji Зв. 7d. 

Glasgow Corporation Wiring Rules.—A revised set of wiring 
rules has been issued by the electricity department of the 
Glasgow Corporation, giving the terms and conditions upon 
which supply is furnished. These are similar to the rules 
usually drafted by engineers, and call for no special comment 
with the exception of the clause on insulation. This requires 
that a length of 12in. of rubber insulation must be capable of 
stretching to twice this length without breaking, and although 
kept stretched for 24 hours, must return to its original length 
within 15 per cent. after 24 hours’ release. Also, the amount 
of ash left after burning a length of the rubber must not 
exceed 40 per cent. of the original weight of rubber. 


Dublin Section of the Institution of Electrical Engine ers.— 
No nominations for the committee 1902-3 have been received 
other than the members announced in our issue of the 
28th ult, and these are duly elected. In the annual report 
of the work of the local section, it is stated that the 
committee has communicated with the Department of 
Agriculture for Ireland in reference to the utilisation of 
water power, asking that steps be considered for the col- 
lection of data as to the water power available during the 
different seasons of the year, and also of the sites for power 
not at present utilised. A sub-committee has been appointed 
to inquire into the suggestions in Mr. Ruddle’s Paper on 
** Consumers’ Installations." 


The Marylebone Arbitration Proceedings.— The arbitration 
proceedings before Mr. C. A. Russell, K.C. (umpire), and Messrs. 
Robert Vigers and W. C. Ryde (arbitrators) were resumed on Mon- 
day, when the examination of Mr. John Conacher, manager of 
the Metropolitan Electric Supply Co., was continued. Mr. 
Conacher was followed on Wednesday by Mr. James Swinburne, 
whose examination was only partly completed. After Mr. 
Swinburne, Mr. R. R. Todd, chief engineer of the Metropolitan 
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Company was examined, and he was still under examination on 
Wednesday when the inquiry was adjourned. The proceed- 
ings will be continued on June 19th and from day to day for 
about a week, when a further adjournment will be made. 


A New York State Electrical Laboratory.—A commisston 
has been appointed in the State of New York, to consider the 
necessity of a State electrical laboratory at Albany, N.Y., the 
persons authorised to deal with the matter being state engi- 
neer E. A. Bond, Mr. С. P. Steinmetz and Mr. Harold W. 
Buck. One of the objects of the proposed laboratory is to 
select ап official electricity meter, which will form а standard 
for the use of municipalities and companies engaged in the 
supply of light and power. The law under which the 
commission has been formed enacts that detailed plans and 
specifications, together with estimates, for the establishment 
of the laboratory shall be submitted, if the necessity for the 
foundation of such an institution shall be proved. 


Telegraphic Experiments in Germany.—The Berlin corre- 
spondent of The Times, writing under date 25th inst., states 
that experiments made last year at the General Telegraph 
Office, Berlin, with an octoplex system of typographic 
graphy have led to its being installed for communication 
between Hamburg and Frankfort. The apparatus is now 
being fitted up, and will shortly come into use. It is claimed 
that by this system 20 officials at the despatching and receiving 
stations can send 18,000 words per hour over a single wire. 
The despatcher resembles a Remington typewriter, and any 
letter can be despatched by the depression of a single key, 
and the receiving instrument, by printing the message direct, 
enables the official to forward the telegram as soon as it is 
completed. | | 

Doncaster Corporation Electric Tramways.—The opening of 
these tramways will take place on Monday next, when five 
roates will start running, the aggregate length of these being 
8 miles. The remaining routes, amounting to an additional 
5 miles, will be completed during the summer; 64 miles of 
the total 9 miles will be single track, the remainder being 
double line. The existing lighting station supplies current 
for the line through vulcanised bitumen cables laid in Sykes 
conduits between the rails. There are 15 cars of the double- 
deck pattern, equipped with two brakes, both hand and electric. 
The gauge is standard, the steepest gradient is 1 in 16, and 
the sharpest curve 50ft. The work of laying the track was 
commenced in August, 1901, since when very rapid progress 
has been made. | 

Rochdale Electric Tramways.—On Thursday last week the 
firat section of these tramways was opened by the mayoress of 
the borough (Mrs. S. Turner) The entire system, when 
completed, will connect up Rochdale with Summit, Heywood, 
Norden, Royton and Healey. Current is supplied from the 
Corporation lighting station, a description of which appeared 
in The Electrician, Vol. XLV., p. 955. There are six cars of 
double and single-deck pattern, and the gauge of the track is 
4ft. 84in., while the usual series parallel control is adopted 
for the motors. Hand and electric brakes are fitted to the 
cars, and both span wire and side poles are employed for the 
suspension of the trolley wires. Lead-covered cables drawn 
into cast-iron pipes supply energy to the line from the power 
house. The length of the line just opened is about 1 mile. 


The Institution of Electrical Engineers (Students' Section).— 
The honorary secretary’s report of the work of the students’ 
section for the session 1901-2 has just been issued, and we 
learn that 18 meetings of. this section have been held during 
the session. The average attendance has been 83, and the dis- 
cussions on the Papers were enthusiastically entered into by the 
students. Thirteen works and installations of special interest 
in the neighbourhood of London have been visited by parties 
of students on various Saturdays during the session. The 
Council sanctioned a proposal by the committee to visit 
Newoastle-on- Tyne during the Easter vacation, and 82studen:s 
took part in this. The party attended the meeting of the 
Newcastle Local Section on Monday, April 7th, and also 
visited Newcastle, Stockton-on-Tees, Sunderland and Jarrow. 


Electricity in Manila. The city of Manila has an electricity 
works which supplies both the public and private lights, of 
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which a considerable number have been installed. Six tandem 
compound engines of 225 m.r. are belted to 12 Brush alterna- 
tors and four arc lighting machines, these furnishing the 
necessary energy for the supply of the lamps. The advan- 
tages of electric lighting are greatly appreciated by the 
inhabitants, as by its aid work can be carried on during the 
dark hours, when the air is much cooler. An article in the 
Western Electrician, Chicago, describing the installation, also 
draws attention to the manner in which the natives attempt 
to copy the work of engineers. Illustrations were given of 
some of these attempts, which reflect great credit on the 
Filipinos, though in some cases they would bring disaster on 
the system of supply. 

Electrical Treatment of Nevi—Dr. Lewis Jones discussed 
the above subject recently in the Clinical Journal, and showed 
how such marks or eruptions could be removed by electricity. 
The actual destruction of the nevus was possible by electro- 
lysis or galvano-cautery. In the former instance the caustic 
chemical substances, which are liberated and accumulate round 
the needles, devitalised the tissues. The circuit might be 
completed by means of a wetted pad or by needles inserted 
into the nevus, but the latter was found more suitable, as 
the patient was not subject to shock. As a nevus grows 
round its edge, the needles are preferably inserted at this 
margin, rather to the outside than the inside of the spot. The 
larger the nevus the greater the difficulty in treating it, and, 
once it is apparent that such a thing is growing, the sooner 
steps are taken to remove it the better. 


Transvaal Patents and Trade Marks.—New patent and 
trade mark laws have been issued by the Administrator, and 
some important improvements have been promulgated. Under 
the Boers the renewal fees amounted to £475, but they are 
now reduced to £49. 10s. for the whole term of the patent 
(14 years) and may be paid by instalments. With regard to 
security on opposition, it was necessary under the old law 
to deposit £100 to secure costs of probable opposition, whereas 
now, the applicant or objector shall require that security to the 
satisfaction of the Commissioner may be lodged for the costs, 
failing which the case shall not be considered. Under trade 
marks applicants can now register an invented word or words, 
and a word or words having no reference to the character or 
quality of the goods. The Government duties being consider- 
ably reduced by the: new laws there is every inducement for 
inventors to protect their industrial property in the Transvaal. 


Obituary.— We notice with regret the death of Dr. Henry 
Morton, president of the Stevens Institute of Technology, 
New York. Dr. Morton had been connected with scientific 
research since 1857, and was greatly interested in engi- 
neering problems. He did much lecturing in the States, 
with a view to popularising scientific discovery, and as secre- 
tary of the Franklin Institute of Philadelphia, he delivered 
many lectures which attracted considerable attention. In 
1870 he became president of the newly-founded Stevens 
Institute, and held the position till his death. He, however, 
lavished much of his income upon the institute, fitting up a 
new workshop and providing money for electrical apparatus. 
He gave £2,500 for the endowment of a chair of engineering 
practice in 1898, adding £5,000 more to this in 1892. He had 
contributed the whole of his salary, as professor of applied 
electricity, for many years to electrical experiments. 

We regret also to announce the death on Saturday last of 
Capt. Abel Н. Chapman, J.P. (late 19th Hussars), chairman 
of the board of directors of Messrs. Clarke, Chapman & Co. 
(Ltd.), Gateshead-on-Tyne, aged 66. 

Fire at a Telephone Exchange.—As noted last week, a serious 
fire took place on the 20th inst. at the new South-side branch 
exchange of the National Telephone Co. at Glasgow. The 
switch room and test room were entirely gutted, and the 
outside wires considerably damaged. It is interesting to note 
with what extreme celerity the work of restoration and repair 
was carried out. Six new sections of switchboard arrived in 
Glasgow from the company’s factory on the morning following 
the fire, and these were fitted up in temporary premises 
adjoining the old exchange. Although the cables and outside 
wires had to be completely renewed they were practically 
completed by Saturday, and even by midday on Friday 


50 subscribers out of the 800 who had been connected to the 
new exchange had had the service restored to them. The 
remaining subscribers are now also reconnected to the 
exchange, and the service is proceeding as if no accident had 
taken place. 

Fuel, Oil and Power Plants.—The above subject was dealt 
with recently in a Paper before the South-Western Electric 
and Street Railway Association, Texas, by Mr. W. W. Reed, 
and some valuable particulars are obtainable therefrom. In 
actual tests with boilers supplying engines for electric light- 
ing, it was found that one boiler using oil would do easily 
what two boilers were required to do with coal. From trials 
extending over two months the number of kilowatt-hours pro- 
duced from 1 ton of Montreal ** mine run" coal, as compared 
with those produced from one barrel of Beaumont crude oil, 
showed that 1 ton of coal was equal to 3:6 barrels of oil. 
Various burners were also tested, and one form effected a 
saving of nearly 20 per cent. over others, this difference being 
due to a device whereby the oil and steam were intimately 
mixed. A uniform gas flame was obtained and the Lurner 
so proportioned that the flame completely filled the firebox. 
When the fuel oil from the Beaumont fields was first used 
for raising steam, it was predicted that the sulphur in the oil 
would in a short time injure the tubes and sheets of the 
boilers, but tests extending over 10 months had not been 
accompanied by any injurious effects. In the plant under 
consideration the saving by the use of oil amounted to 63 per 
cent., and there being neither smoke nor soot the boiler tubes 
remained cleaner, and thus allowed more heat to be taken up 
by the water. 

The Melting Point of Manganese.—The melting point of a 
sample of manganese, prepared by Goldschmidt, of Essen, hag 
recently been determined by Heraeus, of the well-known 
Hanau firm, in one of this firm's newly-devised electric resis- 
tance furnaces. The apparatus used consisted of a porcelain 
tube 16mm. in diameter and 300m. in length. A portion of 
this tube was enclosed in a spiral strip of platinum foil, and 
the latter was connected, through a resistance box, with the 
electric current leads of the laboratory. A temperature of 
1,400°C. could be reached in three minutes with this tube 
furnace, and, by gradual diminution of the resistance inserted 
in the circuit, a steady and slow rise of temperature, suitable 
for melting point determinations, could be attained. The 
maximum temperature obtainable with this type of furnace 
was 1,600°C. The manganese was placed in the centre of the 
heated portion of the porcelain tube in the form of a small 
pea, and, a Chatelier thermo couple having been inserted to 
record the temperature, the current was increased at short 
intervals of time, and the behaviour of the metal was watched 
through a small telescope placed in line with the axis of the 
porcelain tube. As manganese is very active at high tempera- 
tures, it was necessary to carry out the test in an atmosphere 
of hydrogen. A small boat of pure alumina was used to 
hold the manganese. Silicates proved themselves unsuitable 
owing to the reduction of SiO, to Si. The mean of six tests 
carried out under these conditions gave the value of 1,245°C. 
This is lower tban the melting point usually given for this 
metal, and it is probable that the later observation is the more 
reliable. Further details of this laboratory research will be 
found in the Zeitschrift für Elektrochemie for April 8rd. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 30th. 
ROYAL INSTITUTION. 
9 p.m. Altered arrangements. Evening Discourse by Prof. J. A. 
Fleming on “ The Electronic Theory.” 
MONDAY, June 2nd. 
INSTITUTION OF JUNIOR ENGINEERS. 
7 p.m. Visit to the New Signal Cabin of the South-Eastern and 
Chatham Railway Co. at Charing Cross, 


THURSDAY, June 5. 
Roya. SoorETY. 


4:80 p.m. Ordinary Meeting at Burlington House. 
RÖNTGEN SOCIETY, 
8:30 p.m. Ordinary General Meeting at 20, Hanover.square, W., 
when the President, Mr. Herbert Jackson, will read a Paper on 
“ The Sources of Phosphorescence.“ 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'ALBR.] 


Vacuum Tube Apparatus.—The growing importance of 
vacuum phenomena in electrical science makes their study 
even in elementary classes a desirable thing. Such study is, 
however, often hindered by the costliness and variety of the 
apparatus required. W. B. von Czudnochowsky has, therefore, 
devised a universal apparatus consisting of a number of inter- 
changeable paris, which may be made to answer most pur- 
poses of illustration and research. The main body is a 
vacuum bulb with four tubes attached, the whole forming a 
cross. One of the tubes contains the anode, and the opposite 
one is the tube to be connected to the mercury pump. The 
two remaining tubes have wide mouths, and are intended for 
the reception of different cathodes and anti-cathodes, including 
plane and concave plates, hollow cathodes, after Goldstein, 
and wire cathodes. The anti-cathode is either a flat table on 
which various substances can be mounted for exposure to 
cathode rays, or а slanting platinum plate for producing 
Roatgen rays. Among the phenomena exhibited are the 
stratified discharge, luminescence and colouring under the 
influence of cathode rays, and the deflection and reflection of 
cathode rays. The exhaustion of the tube only requires some 
20 minutes with a good mercury pump, as found nowadays 
in most physical laboratories. 

[W. B. von CzupNocHowskY, Ann. der Physik, May 15, 1902.] 


Observation of Auroras.— When delicate instruments are 
employed for the detection of auroras, it is found that they 
are of much more frequent occurrence than is usually sup- 
posed. E. Wiechert has, therefore, constructed a special 
spectroscope of large aperture and power sufficient to separate 
the two D lines. Observations were made at the new geo- 
physical observatory near Gottingen, where the elevated posi- 
tion and distance from towns offers a fairly clear sky. On the 
evenings of November 1st to 9th the auroral line was dis- 
tinctly seen in the northern sky, and the author was led to 
believe that it is always present, but observations on clear 
December nights showed that it could be entirely absent. On 
January 31st, even the more sensitive Rutherford prism failed 
to detect the slightest indication of an aurora. On Feb- 
ruary 28th and March 3rd the line was seen all over the sky, and 
most brightly in the eastern portion of it. On the latter date, 
the sky was sometimes overcast, with the exception of small 
gaps between the clouds, and through these gaps the auroral 
line was distinctly observed. In all these cases, nothing was 
to be seen by the naked eye except a faint general luminosity 
of the sky, not half as bright as that of the Milky Way. If 
the phenomena happen at a height of not less than 80 miles, 
they should be discernible by the same method as far as the 
south of Italy. 

[E. WikcHEBT, Phystkal Zeitschr., May 15, 1902.] 


Conductivity of Insulating Liquids.—G. di Ciommo has 
studied the effect of mixing two insulating liquids upon their 
electric conductivity. In the case of liquids of very high 
resistance the author connected one of the electrodes of the 
resistance vessel with a battery of 100 Daniells, and the other 
with the needle of an electrometer. The resulting conductivity 
was calculated from the charge dissipated from the needle. 
Benzol, toluol, hexane and ethane, were examined in this 
manner. More conducting liquids, like carbon bisulphide and 
chloroform, were studied by finding the loss of charge under- 
gone in a given time by a condenser having the liquid for a 
dielectric. Two liquids were then mixed in a certain pro- 
portion, and the resulting conductivity was calculated on the 
supposition that the conductivities would be in propor- 
tion to the constituents. But this was found not to 
be the case. When the liquids had separate conductivities of 
nearly the same amount, the resultant conductivity was found 
to be higher than anticipated, and the difference was greatest 
when equal proportions were mixed. When the two original 
conductivities differed widely, the usual process was that the 
difference between calculated and observed values began at 
zero, Increased with further solution to a maximum, passed 
through zero, went down to a minimum, and tended again 


towards zero as the other pure liquid was approached. The 
results show that ionisations cannot be simply added as they 
can in extremely dilute solutions of electrolytes, and that the 
mixture of two dielectric liquids interferes with the normal 
behaviour of the ions of each separate liquid. 

[G. DI Crommo, Phystkal Zeitschr., May 15, 1902.) 


Reflection of Cathode Rays.—When a pencil of cathode rays 
impinges upon a surface, some of the electrons penetrate into 
the surface and are absorbed. The number thus absorbad 
can be determined by measuring the charge communicated to 
the surface. The remainder are reflected, with the exception 
of a possible transmitted portion. The portion reflected may 
either have been turned back at the first encounter with the 
surface, or the particles may have penetrated some distance 
into the surface, having been deflected by central forces, and 
threaded their way out again. Both these reflected portions 
depend upon the angle of incidence, and the manner in which 
they depend upon it has been recently studied by J. Stark. 
The relation varies from metal to metal, as might have been 
expected, since some metals, like aluminium, absorb the 
electrons more easily on account of their large afomic 
volume. The reflected intensity of the first order increases 
with the angle of incidence, slowly at first, and then 
more rapidly, as the interstices between the atoms of the 
surface diminish in apparent size. This inorease is greater for 
the slightly-diffusing elements like aluminium than for the 
highly-diffusing elements like platinum, The same applies to 
the reflected intensity of the second order, but for a different 
reason. The additional increase of reflective power by polish- 
ing also increases with the angle of incidence. As regards the 
influence of the potential gradient —:.e., the velocity of the 
impinging electrons—the effect of a high velocity is to make 
them penetrate more deeply into the surface, and thus to 
increase their chances of absorption and to diminish the 


deflection. The reflected particles are also more nearly con- 


fined to paths indicated by geometrical reflection. Hence the 
reflected intensity diminishes with the speed, and the more, 
the greater the angle of incidence. : 

[Ј. Stark, Phystkal Zeitschr., May 15, 1902.) 


Ions from Hot Wires.—' The curious fact that a hot wire is 
more rapidly discharged when positive than when negatively 
charged, has led C. D. Child to a study of the velocity of 
positive and negative ions as discharged by a platinum wire. 
He found that the positive discharge commenced a little below 
the temperature of red heat, increased at first rapidly as the 
temperature rose, remained nearly constant through a wide 
range of temperature, and then began to decrease. The 
negative charge, on the other hand, did not set in until the 
temperature at which the positive discharge began to decrease, 
and it never became as large as the positive. The wires 
were stretched along the axis of a cylinder, and it was 
found that both the positive and the negative discharge increased 
rapidly as the difference of potential between the wire 
and the cylinder was increased. Four different methods 
were used for comparing the velocities of the positive and 
negative ions. One of them showed the average velocity 
of the positive ions to be greater. Another showed the maxi 
mum velocity of the positive ions to be greater. A third 
method showed that, at low temperatures at all events, the 
slowest positive ion has a much greater velocity than the 
slowest negative ion, while at higher temperatures the result 
is doubtful. It was also found that at a certain temperature 
ionisation is produced in the gas about the wire to greater 
than molecular distances. This is nearly the critical tempera- 
ture at which the negative ions appear. The experimenta 
also show that particles are present in the tube which load 
the ions, and thus greatly diminish their velocity. 

[C. D. CHILD. Phys. Review, April, 1902. 


Optical Properties of Asphalt. —W hen a thin layer of asphalt 
varnish is spread upon glass and allowed to dry, and some 
luminous source, such as the filament of an incandescent 
lamp, is observed through the film, it is found that a consider- 
able amount of red light is transmitted, the unusual purity 
of which is readily ascertained by means of a spactroscope. 
Е. L. Nichols remarks that the siddennes3 with which the 
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rays beyond the red are cut off indicates the existence of a 
well-defined absorption band with a very steep gradient on 
the side towards the greater wave-lengths. He obtained films 
of the requisite thickness by dipping a piece of thin plate glass 
into asphaltum varnish, and allowing the coating to dry. 
He found that anomalous dispersion begins to manifest itself 
between the yellow and green. In the infra-red there was a 
maximum transmission at 2,000uu, and a much steeper 
gradient up to that maximum than in the case of lamp-black. 
There is much about thé optical behaviour of asphalt to 
suggest that its colour may be due to the presence of carbon 
particles dissolved, or perhaps suspended, in some other 
medium. Ifa wire ring be dipped into the varnish and with- 
drawn, it carries with it a flat film of liquid, which is very 
similar to a soap film in appearance. The colouring matter 
in this film is not uniformly distributed, as in a solution, but 
tends to gather into streaks and patches as if by capillary 
attraction. Upon drying it leaves behind a nearly colourless 


sheet of resinous material. 
: (Е. L. NicHoLs, Phys. Review, April, 1902.] 


THE ELECTRIC LIGHTING OF ВТ. PAUL'S. 


The lighting by electricity of St. Paul's Cathedral, which 
has been in progress for almost three years, hasznow reached a 
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МАУЕ STANDARDS, 


stage of partial completion, and the lights in the chancel, 
dome, nave and crypts were first made use of last Whitsun- 
tide. The wiring of so large a building has naturally pre- 
sented many difficulties, as the runs have been of considerable 
length, and much care in piercing thick stone walls and floors, 
now two hundred years old, has been necessary. 

The wires have been run in iron barrel, and the lateral 
distribution is mostly hidden beneath the floor of the crypt, 
where inspection boxes are placed at frequent angles and 


intervals. The number ofthese boxes have been considerably 
increased by reason of the network of tombs and vaults which 
had to be avoided. The vertical cables have, where possible, 
been carried in the hollow centres of the main piers. 

The distributing board system of wiring has been employed, 
on the two-wire system, and current is taken from both the City 
and the Charing Cross Companies’ mains, to provide against 
all possibilities of extinction in case of failure on the network 
of either of the companies. Duplicate circuits have been laid 
throughout the building, so that alternate groups of lamps are 
fed by the two companies. Two main switchboards controlling 
the distributing circuits are plaved in a fireproof recess off the 
staircase leading to the Whispering Gallery, and from these 
sub-mains are carried to various points, the most important 
of which is in the crypt, where a large board for controlling 
the chancel lighting is fixed. Smaller distributing boards 


PENDANTS UNDER DOME 


are fixed in other parts of the crypt and at the head of the 
Whispering Gallery staircase. The pressure adopted is 200 volts, 
and very large cables have been used to compensate for the 
long runs, the current density allowed for being 250 amperes 
per square inch. The iron barrel is not insulated in any way, 
the rubber covering of the wires and an additional layer of 
tape being relied upon. 

The fittingsin the choir consist of six large pendants (designed 
by Mr. Somers Clarke, F.S.A., consulting architect to the 
cathedral) of cast and gilded brass hanging from the vault, the 
cable which supplies the lamps being used for suspending the 
fittings. A layer of steel wire armouring around the cables 
actually supports the fittings, which weigh over 5 сті. In addi- 
tion to lighting the floor of the chancel, these fittings also throw 
a quantity of light on to the mosaics of the vault, by means of 
upturned lights concealed in cup-like reflectors. Under the 
dome there are eight heavy bronze pendants supported in a 
similar manner, and two similar fittings in the transepts. 
Three-light brackets are fixed on the chancel screens, and in 
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the apse is a 10-light fitting, which also illuminates Jesus 
Chapel. The choir desks are lighted by means of small 
bracket lights fixed directly to the desks and arranged to throw 
a light on the music without casting any upward beams. Two 
lights are placed in each bracket, and on account of their size 
it has been necessary to arrange them four in series, no two 
of a group being in a single fitting. 

In the nave the original gas and candle standards have been 
converted to electric lights, and a similar adaptation has been 
made in the crypt with the handsome old gas fittings in the 
shape of hanging Roman lamps. The tall standards in the 
nave and at the west entrance were designed by Mr. Penrose 
and Mr. Pegram respectively. 

All the fittings in the chancel, dome and nave are provided 
with & special form of moulded glass globe, which is the result 
of many experiments, and which has been found to act as an 
excellent dispersant of light. Some original tests with plain 
lamps aud the globes showed that the use of the latter enabled 
а reduction of about 200 c.p. in the nave to be made for the 


same illumination. The lamps range from 82 с.р. to 5 с.р., 
the former being chiefly used in the main fittings. 

The choir aisles, entrances, Consistory Court, Whispering 
Gallery and other points in the Cathedral have still to be 
lighted or provided with permanent fittings. Several of the 
large pendants in the dome and transepts have their places 
filled by temporary structures of wood and iron, these, together 
with the work of piercing the stone walls, having been carried 
out by the Cathedral staff of workmen. The wiring has been 
in the hands of Messrs. W. A. S. Benson & Co., who have 
carried out all the experiments with fittings, globes, &c., and 
have been working under the superintendence of Mr. Somers 
Clarke, F. S.A., the consulting architect to the Cathedral, and 
Prof. A. B. W. Kennedy, consulting engineer. Mr. О. J. Scott 
has had personal charge of the entire installation since its 
inception. 

The cost of the installation, which has reached £10,000 
at present, will be met by Mr. Pierpont Morgan, who 
generously made the gift to the Dean and Chapter. 


WOLVERHAMPTON 


In our last issue we described in considerable detail the 
surface contact system of tramways which has been put down 
at Wolverhampton, and we propose in this article to give a 
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original Oxford system was no longer the most suitable, and 
it has gradually been changed to the ordinary three-wire 
system at 2x 220 volts, with the exception of one out-lying 
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WOLVERHAMPTON ELECTRIC LIGHTING AND TRAMWAYS. 


Route of Electric Tramways thus:..... _ ꝑ-ñ3G 

~ Main Tramway Feeders thus . ... . 

+ Distributing Mains thus. Lll. 

„ Lighting Feeders thus LLL =Á 2 
Feeding Points thus: o 


Fic. 1.— МАР SHowina Routes OF TRaMWAYS AND FEEDERS, &C. 


sketch of the recent alterations that have been made in the 
electricity works to meet the new condition of affairs.“ It 
may be mentioned, however, that it is not the tramways alone 
that have necessitated the change; with the development and 
extension of the electric lighting system it was realised that the 


A description of the original station appeared in Zhe Electrician, 
Vol. XXXVIL, p. 201. 


sub-station, which is still fed at 2,000 volts continuous current 
from the old plant. 

As has already been stated in our article last week, the 
tramway network is fed in much the same way as the usual 
overhead trolley system. The section feeder pillars, however, 
are placed at more frequent intervals than is customary, there 
being about eight to the mile. Fig. 2 shows the connections 
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of the tramway feeders and contact blocks, and Fig. 1 is a 
map showing the routes of the existing tramways and lighting 
cables. There are now two two-wire lighting feeders ranning 
to the outers and two three-wire feeders. The arc lighting 
mains are omitted from the map to avoid confusion. The 
aros are fed from the old 2,000-volt continuous-carrent 
machines in series circuits of 84 each, which are supplied at 
1,800 volts. 

The new generators at the works, from which practically 
the whole of the supply for lighting and traction is given, are 
shunt-wound machines which are simply speeded up when 
they are required for the traction load. A view of them is 
given in Fig. 4, Fig. 8 being a plan and section of the entire 
works. These three machines are each 500kw. sete, the 
dynamos being made by the Electric Construction Co. Two 
have Willans engines and the third a Peache engine. For the 
traction load they will furnish each 1,000 amperes at 550 volts. 

A large battery of cells is provided, which is charged and 
discharged by the aid of a reversible booster. The latter 
machine is not of the Highfield pattern, but was built up of 
spare machines resulting from the re-organisation of the 
works. Fig. 6 is a diagram of its connections. The cells 
are of the Tudor make, each consisting of 13 plates, but 
these are contained in boxes large enough to hold 21 plates. 
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Fic, 6.—Di:AGRAM OF CONNECTIONS FOR REVERSIBLE BOOSTER. 


The motor and booster are direct-coupled. The booster armature, shown 
in two parts, is a single armature, wound with two exactly similar windings. 


Their present capacity is 700 ampere-hours. Regulating 
cells have to be employed for the lighting load, however, and 
as the accumulator room is on the opposite side of the engine 
room to the switchboard, motors are employed to drive the 
regulating switch, the latter being placed on the wall of the 
engine room backing the accumulator room. On the balus- 
trade in front of the switchboard gallery there are motor 
switches, and a large arrow on the regulating switch can be seen 
from the switchboard, so that the position of the regulating 
switch is indicated to the switchboard attendant. As seen in 
Fig. 5, the switchboard is on a low gallery. It is at the 
bottom end of the engine room facing the three new sets. The 
old board was at the other end of the engine room, and is no 
longer being used, the new one (made by Messrs. Т. Parker, 
Ltd.) having been put in at the same time as the new direct- 
coupled sets. Two Belliss-Parker direct-coupled 220kw. sets 
put in more recently than the old rope-driven plant are also 
in use, supplying current at 500 volts. 

The boiler plant has also been considerably extended, and 
now includes altogether six Thompson Lancashire boilers 
(80ft. by 8ft.) and two Davey-Paxman Economic" 

14ft. Oin. by 9ft. 9in), all being hand-fired. These are all 
tted with Musgrave superheaters built in at the back of the 


boilers. The boiler pressure is 180lb. per square inch. 
Induced draught is employed, the fan being driven by a 
Bumstead and Chandler engine. Steam-driven Weir pumps 
are employed for feed purposes, and a, centrifugal motor- 
driven pump for the condensers. There is а separate ejector 
condenser to each engine (both Ledward and Kórting con- 
densers are in use), and canal water is employed for condensing 
purposes, town water being made use of for the boiler feed 
The latter is passed through a Stanhope softening plant as the 
water is very hard, and fed through an economiser. 

In concluding this article, we desire to express our thanks 
to Mr. C. E. C. Shawfield for showing us over the works, and 
assisting us with drawings and other imformation. 


STATUE OF DR. WILLIAM GILBERT. 


On Thursday, May 15th, the new Town Hall at Colchester 
was formally opened by Lord Rosebery, amidst civic 
rejoicings appropriate to the occasion. The facade of the 
new Town Hall is adorned with six statues of historical 
persons connected with the ancient borough, the cost of 


STATUE OF DR. GILBERT AT COLCHESTER. 


each statue having been defrayed by private subscription. 
Amongst them is an admirable effigy of the immortal author 
of the * De Magnete," Dr. William Gilbert, or Gilberd, 
physician to Queen Elizabeth, who died in 1608. By the 
courtesy of Ald. W. Gurney Benham, proprietor of the Essex 
Cuunty Standard, we are able to give an illustration of 
the statue. It was sculptured by Messrs. Fabbrucci and 
Aristide, and its cost was defrayed by gentlemen of the 
medical profession in Colchester. An oil painting of Dr. Gilbert 
is also hung in the Mayor’s parlour of the Town Hall, while 
in the muniment room are displayed copies of the Latin folio 
edition of 1600 of De Magnete," of Gilberts posthumous 
Nova Philosophia," of the Gilbert Club English version of 
“ De Magnete," and a photograph of the recently-discovered 
autograph signature of Dr. Gilbert. Г 


Acquisition of Electric Railway Equipment, —Ап agreement 
has been entered into between the Westinghouse Electric and 
Mfg. Co. and the Lorain Steel Co., whereby the former 
company acquires the electric railway equipment business of 
the Lorain Company, and continues to maintain its works 
devoted to the manufacture of such apparatus. 
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THE BALLISTIC MEASUREMENT OF HYSTERESIS. 


BY @. Р. С. SEARLE, M.A, 
(Concluded from page 103.) 


$10. I will now give the theory of the method I have 
employed to vary dC/dt in a known manner. Let the poles of 
a battery of voltage E be joined to the points F, G (Fig. 2), 
and let the resistance between F and G through the battery 
be T. Let F and G be also connected through the primary 
magnetising coil, the fixed coils of the dynamometer, and a 
choking coil, the resistance between F and G through this part 
being R. Let the steady current, when F and G are not in 
contact, be C,. 

Now let F and G be put into contact. The current then 


satisfies 
KdC/dt+RC=0, . . . . . (22) 


where K depends upon C, since it involves the value of dB/dH 
for the core of the choking coil. After the current has sunk 
from Co to an infinitesimal value, let F and G be separated 
again, but before the separation let the battery connections 
be changed so that E is reversed. The current now satisfies 


KdC/dt+(R+T)C = —E = - (R + T)C,. (28) 


The current now gradually attains the value – Ce. The whole 
process is practically complete in a fraction of the time of 
vibration of the dynamometer coil. 


Fia. 2. 


Suppose, now, that E, В and T are each increased k-fold. 
Then O, remains unchanged, but for any given value of C, 
during the whole time of variation, dC/dt is increased k-fold, 
as appears from (22) and (28). Thus, if the ratio R/T be kept 
constant as well as С, the maximum current, 40/44, for any 
value of C is proportional to E. Hence, we may write 


Bam(2 f)) n, sss (2) 
where m is independent of E. Thus, 
X-mE.9, Y-mE.?. (85) 
p ВІ 


8 11. The result (24) leads at once to the method of finding Z. 
For, if U, Z correspond to E, and U', Z' to E', then by (17) 
U’ -U = Z' — Z, since W remains unaltered, unless the hysteresis 


upon the speed at which the magnetic changes oocur. But 
Z/E = Z'/E', and hence А 
Z = (U' * ere . (26) 


Thus, from the two values ої U found in two experiments with 
two values of E, the values of Z and Z' can be determined. The 
simplest plan is to make E“ =2E ; we then have Z 2 U- U. 

812. Since Y, the heat produced in the secondary per cubic 
centimetre of the specimen, is, by (25), inversely proportional 
to В, we can determine Y by varying 5, while E is kept 
constant. For if U, Y correspond to 8, and U', Y' to S', then, 
since W and X are unaffected by the change in S, we have, 
by (17), U-U'-Y- Y. But BY = S'Y', and hence 

S' 
€e(U-U).-——. . x» 2 
Y-(U-U)g (27) 
Thus from the two values of U found in two experiments with 
two values of §, the values of Y and Y' can be determined. 

In this determination it is not necessary to find the throw 
due to the earth-inductor for each value of S. If there were 
no damping we should have ф S/S. But the logarithmic 
decrement depends upon S and also upon С’ being of the form 
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A-a--5O'/B, and hence each throw must be corrected for 
damping, if great accuracy be required. The easiest way of 
making the correction is to add to each throw a quarter of the 
difference between it and the next elongation on the same side 
when the dynamometer coil is allowed to continue in vibration. 

Since Z/Y = 1 + 81 / po it would appear to be possible to 
calculate Z from the value of Y found by the method just 
described. But in practice this cannot be done, for when a 
proper choking coil and reversing key are used Y is absolutely 
inappreciable, in comparison with U, unless the cross-section 
A is less than 1 sq. mm. It does not, however, follow that Z 
is inappreciable, since Z/Y may amount to several hundred. 

But the fact that Y is inappreciable is important for the 
reason that—when corrections are made for damping —U is, in 
consequence, independent of S. We аге thus able to trace 
the progress of W, as B, increases from very small to large 
values, by the simple plan of increasing the resistance S of 
the secondary, without the necessity of varying the number of 
secondary windings. An example is furnished by Mr. Wills’ 
results given below in § 20. 

§18. The value of Q for a circle is easily found. For, if u 
be the current density at a point at a distance r from the axis 
of a cylindrical rod of radius a, we have, to the approximation 
specified in 5 8, 2rruc rr dB/ dt, во that u = 3o 7 rdB/dt. The 
rate at which heat is produced per unit volume is uso, and thus 
the rate per unit length of rod is 

4 | 2 2 85 (0 
r и Bo di) ^^ 


But 7a? — А and hence, comparing (28) with (15) we find 
0 =. 1 ~0-08979.* 
8r 


(28) 


In the case of strip of transformer sheet of width a and 
relatively small thickness b, an approximate solution may be 
obtained by supposing the eddy currents to flow parallel to the 
longer sides of the section. If y be the distance of a point 
from the line through the centre parallel to the longer sides, 
then 2auc = 2ayd / di and 


dX fn а dB 
b> = 0. =(). . 
шү? NL ady rez (ae) 
But ab =A and thus, comparing (29) with (15), we find 


b 
ori 
The complete solution, by Fourier's methods, is given in the 
Phil. Trans. Paper for a rectangle of any form. The result is 
Q- b _ 16 S tenb[(2n + 1) 10/20] 
12a та? (2n + 1)° i 
where n ranges from 1 to infinity. As a/b increases, this 
expression very rapidly tends to the form 


5 g. p 
Q- 15. 0052564, 


(29) 


(80) 


the error noi exceeding 1 in 4,000 even when a/5 is as small 
as 2.1 


РЧ 1 1 
In $8, for gu read 3, 


t The value of 1557 is a superior limit for Q for a rectangle. The 


assumed distribution of eddy currents could be secured by fitting perfectly 
conducting plates to the narrow edges of the strip. 
The eddy currents can be made to flow in any arbitrary paths by slitting 
the rod along those paths, and the value of Q for the rod so slit is an 
inferior limit to the value of Q for the rod in its natural state. This is 
practically what is done in the calculation sometimes made by electrical 
engineers, in which the lines of flow of the eddy currents are taken to be 
rectangles similar to the rectangular boundary of the section of the rod. 
š : , . 1 ab , 
The value of Q obtained in this way is 16 di p which tends to the value 
105 when b/a is small. 
An exact solution for a rod of elliptical section is easily obtained, and 


gives Q— E p where 2a, 2b are the axes of the section. In this case 
та 
the lines of flow of the eddy currents actually are ellipses similar to the 


elliptical boundary of the section of the rod. 
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S 14. The main points in the theory of the ballistic method 
of measuring hysteresis have now been given, and I may, 
therefore, pass to a description of the apparatus required in the 
application of the method to practical measurements. 


$15. For the measurement of the primary current an 
ood ampere-meter—we used Weston’s—may be employed. 
4 Weston millivolt meter, in conjunction with a suitable low 
resistance, is more convenient, as by suitable resistances its 
range is capable of very great variations. Since either of 
Weston’s instruments reads in one direction only, it must be 
placed between the battery and the reversing key. 

The earth-inductor used by Mr. Bedford and myaelf, to pro- 
duce the known change (P) of induction, is a simple coil of 
100 turns, haviug a mean radius of about 18cm. ; we found 
P=8:72 x 104 C. G. S. units. We prepared a non-inductive 
resistance coil of copper wire with resistance equal to that of 
the earth-inductor ; since both coils аге of copper their tem- 
perature coefficients are equal. By substituting this coil for 
the earth-inductor, during the observations of the throws due 
Чо hysteresis, we were able to get rid of the self-induction of 
the earth-inductor and at the same time to keep the resistance 
of the secondary circuit unchanged. 

When the specimen is a ring, the primary magnetising 
coil and the secondary coil will probably be wound on it with- 
out bobbins of any sort. But, when a long straight specimen 
is to be tested, these coils are conveniently wound upon tubes. 
Bat neither coil should be wound upon a metal tube, since the 
currents irduced in the tube lead to very large errors, as I 
found in some of my early experiments. The secondary coil 
sbould not be heaped ор near one spot, but should be wound 
fairly uniformly over the specimen when the latter is a ring. 
An electrical engineer would probably use a moving coil gal- 
vanometer for measuring the changes of induction in the 
specimen. We used an astatic vertical-needle galvanometer, 
the magnetic system being suspended and controlled by a 
phosphor-bronze wire. | 

$ 16. The electro-dynamometer employed by. us has a pair 
of fixed coils, each formed of 250 turns of No. 20 B.W.G. 
cotton-covered wire wound on ebonite bobbins. The mean 
radius of each coil is about 5cm. and the resistance of the two 
in series about 4 ohms. To avoid induced currents there 
were no large pieces of metal near the coils, the frame of the 
instrument being of mahogany. In the central space within 
the fixed coils hangs the suspended coil, consisting of 190 
turns of No. 40 B.W.G. silk-covered wire, no bobbin being 
used; the mean radius of the coil is 17cm. and its resistance 
28 ohms, while the roass of the coil alone is about 7 grammes. 
The coil is attached, along а diameter, to a stiff brass wire, 
whose upper end carries a mirror. The suspended system 
is carried by a phosphor-bronze wire robin. in diameter 
and about 40m. long, soldered to the upper end of the brass 
wire. The bronze wire was supplied by Messrs. Johnson and 
Matthey. The electrical connexion is completed by a second 
piece of the same bronze wire about 6cm. long, eoldered to the 
lower end of the brass wire, and allowed to be quite slack. 
The time of vibration of the coil, so suspended, is about 
9:5 seconds. | 

To avoid tbe action of the earth's magnetic force on the 
suspended coil, the axis of the fixed coils should be at right 
angles to the magnetic meridian. 

A little care is required in soldering the very thin phosphor- 
bronze wire to its attachments. If the soldering bit comes 
into contact with the bronze, the solder easily alloys with the 
bronze to such an extent that the bronze wire becomes ve 
weak. Mr. W. С. Pye showed us how to make a strong joint. 
The brass wire, to which the fine bronze wire is to be soldered, 
has a fine hole drilled along its axis; this hole is filled with 
solder, which is kept melted by applying the soldering bit to 
the side of the brass wire. The end of the bronze wire is then 
inserted into the melted solder, and the soldering bit is at once 
removed. The result is a very satisfactory joint, capable of 
withstanding quite rough treatment. 

$17. The choking coil, which is placed, in the primary 
circuit to introduce great self. induction, and so to make dC/dt 
small, had, in our experiments, a core formed of 149 armature 
rings 0:0714cm. thick, their inner and outer radii being 8:5cm. 
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and 11:7cm. respectively. If the core had ben solid, the 
eddy currents induced in it would have rendered the coil 
comparatively inefficient. The core was wound with three 
independent layers of cotton-covered wire as follows :— 


Turns. 


Layer. | B. w. d. Ohms. 
1 No. 15 225 0:475 
2 No. 15 205 0:50 
5 Хо. 18 265 1°44 


< 


Stout wire was used, since the resistance of the primary circuit 
must be kept low if the choking action is to be efficient. 

In the measurement of hysteresis in transformer sheet I 
should recommend, for reasons given in the PAzl. Trans. Paper, 
(1) that the core of the choking coil should be made of good 
transformer sheet, and (2) that the winding should have 
approximately the same number of turns per centimetre as the 
primary magnetising coil. 

To reverse the current in the manner described ір $ 10, a 
special key is required. The battery is connected through the 
Weston ampere meter WA (Fig. 8) with the terminals D, E 
on an ebonite arm turning about & pivot, the motion of the 
arm being limited by the stops 8, S. The terminals D, E are 
connected to two springs, M, N, one at each end of the arm. 


Fia. 3. 


These springs slide over three sectore, Al, As, B cut out of a 
brass ring, about 15cm. in diameter, the sector B being about 
8cm. long. The sectors A,, A, are connected to the primary 
circuit PC, and the sector B is insulated. The spaces between 
the sectors, about 1:5 тп. wide, are filled with ebonite, so that 
the springs pass smoothly over them. The spring M is so 
arranged as to touch the ring at its ends Mi, Ma, and ММ, 
is во much longer than the sector В that М, reaches the sector 
A, before N leaves it, and N reaches the sector A, before M 
leaves it. It will be seen that, when A, and A, are connected 
by the spring M, the system is in exactly the same condition 
as the system of $ 10 when the points F, G are in contact. The 
key thus carries out the reversal in the manner required in 
§10. The sector B is made of considerable length, so as to 
give the current in PC time to sink to a very small value 
before the E.M.F. is applied to PC in the reversed direction. 

The resistance between E and D through the battery—the 
resistance T of $ 10—must be large enough to prevent the 
ampere meter or the battery from being damaged by too strong 
а current when N and either M, or M, are on the same 
sector. If a millivolt meter be used, as suggested in § 15, 
the resistance T may be comparatively small, since the volt- 
meter connections need only be completed when M is entirely 
on A, or entirely on А,. 

In finding the energy dissipated һу currents in the speci- 
men and in the secondary circuit by the method of $11, 
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the most convenient way is to double the number of cells 
employed— small storage cells are very convenient for this 
purpose—so as to make E'=2E. This gives Z—U' - U, 
and W=2U - U’. If the resistance T be made up of known 
re:istancee—resistance frames are convenient—it is easy to 
double it. After T bas been doubled, the resistance of PC 
should be во regulated by adjustablo resistances and a rheostat 
that, although the number of cells bas been doubled, the 
current is brought back to its original value. When this 
adjustment is complete the resistance of PC has been doubled. 

The key actually used by us and by Mr. К. L. Wills was 
similar to the key shown in Fig. 3, but was not so simple as 
that key, and differed from it in reversing the current only 
approximately in the manner described in § 10. 

818. I will now explain, by the help of Fig. 4, how the 
apparatus was arranged in our experiments. The battery SC, 
consisting of one or more small storage celle, was connected 
tbrough the adjustable resistance R, and the Weston ampere 
meter WA to the special key K,. On leaving K,, the current 
passes round the fixed coils of the dynamometer ED, round 
the magnetising solenoid* MS and the choking coil CC and 
finally round a compensating coil F, used to annul the effect 
on the ballistic galvanometer of the current in ED and MS. 

The circuit of the ballistic galvanometer BG contains a 
resistance box R, and the earth-inductor EI, as well as the 
secondary coil U and the key K,. 


Fic. 4. 


The circuit of the suspended coil contains the resistance 
box R,, the secondary coil V, ihe key K, and the resistance 
coil X formed of copper wire and adjusted to equality of 
resistance with the earth-inductor, as described in § 15. 

To bring the suspended coil to rest a very small current 
жаз sent through it, at proper intervals, by depressing the 
key K,, a Leclanché cell L providing the current, which was 
controlled by the high resistance R.. 

When the dynamometer is to be standardised, аз in § 8, the 
earth-inductor is substituted for the coil X. | 

$19. To illustrate the working of the method I give a set 
of observations made to determine B,,W and Z, for the range 
+ H,, for a specimen of soft iron :— | 


Area of cross-section (circular) A — 0:178 sq. cm. 
Change of induction due to earth-inductor ... P=87,200 
Magnetic force per unit C. G. S. curreut ...... ат № =212:2 
Maximum current . Со= 0:0706 C. G. S. 
Maximum magnetic force ess . o=15 

Number of turns on secondary co . m=25 

Throw of galvanometer due to earth -· induetor 6=12°73cm 


Mean tbrow on revereing primary current...... B- 15:65cm. 
Mean maximum induction Ba = РВ/2тАё = 7708 = 12,030. 


Current when earth-inductor is turned C’=0 0527 C G.S. 


esssasnse 


Throw of dynamometer due to inductor ...... ¢=468em. 
Number of turns оа secondary coil............... n — 500 
Throw, H from +16 to - 15 (E=8 volte)...... 0, = 235:85cm. 
Throw, H from 15 to +15 (E—8 volts)...... 62 = 25'30cm. 


Hence U "ыз (A + 62) = 811:8(0, + 6) = 14,700 ergs per 


eubie centimetre per cyole. 


In mest of the experiments made by Mr. Bedford and myself straight 
wires were used. 
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To find Z, the observations for 0, and 0, were repeated wi'h 
other voltages (§ 11) with the result 


E=8 - E = 12 E" =16 volta, 
U=14,700 U'z 15,130 U” = 15,540. 
From U and U', Z -(U' -U)E/(E' - E) = 860 
From U and U", Z=(U" - U)E/E" - E)=840. 


Mean value of Z = 850 erga per cubic centimetre per cycle. 


Hence W =U -Z= 14, 700 - 850 = 18,850 
centimetre per cycle. 


§ 20. Mr. R. L. Wills has employed come of our apparatus 
in a series of experiments made by the ballistic method, at the 
Cavendish Laboratory, upon the effects of temperature upon 
hysteresis. His specimens were solid rings of iron, and the 
eddy-current loss was consequently much greater than if the 
specimens had been laminated. One specimen was a portion, 
2:49om. in length, of a tube of radii 8-810cm. and 3:18бет. 
The results for this ring, given in the following table, show 
that the eddy-current loss, X, can be determined with some 
accuracy by the method of § 11. For each value of H, three 
determinations of U were made with batteries of 8, 16 and 
24 volts, and the value of W was deduced from the three 
values of U by the formule W=2U-U’, W=8U’-2U", 
which follow from § 11 :— | 


ergs per cubic 


| 


| s|u v cv MW EXE. 

Ho В. ohms. 8. aeg Zaen- [oc -2U" mean. E=8. 
034 194 25| 59 73 88 46 43 | 44| 15 
102 1,205 23 159 169 185 139 137 138 | 16 
170 4,629 125 1,528 1,640 1,736 | 1,416 | 1,448 1,452 96 
238 7,139 223 3,396 3,714 4017 | 5078 | 3,108 8093 305 
3-06 | 8,749 523 |5159 5,702 6,211 | 4,616 | 4,684 4,650 509 
402 10,150 523 7,297 8146 8,960 6448 | 6,518 


6.483 814 


by an axial plane, are a = 2:49, 5=0°6250m. Thus а// = 4, and 
hence, by (80), = 00176. If the specimen had been built up 
of 50 rings, each 4mm. thick, the value of a/ù for each ring 
would have been 12:5, making = 0068. Dividing by the 
number of rings, we have / = 0:00012. Hence, if the ring 
had been laminated, the eddy current loss would have had only 
il, of its value in Mr. Wills’ experiments, and thus would 
have been practically negligible. 


$ 21. In practical measurements either a ring-shaped speci- 
men or a very long straight specimen must be used. The 
latter form would not be convenient, since, with specimens 
whose cross-section exceeds 1 sq. cm., the length must be 
more than 1 metre unless large errors due to the de-magne- 
tising effects of the ends are to be incurred. On the other 
hand, the labour of winding a ring with wire, every time a 
fresh specimen is to be tested, is a great drawback to the use 
of rings. | 

But I think that a slight modification of the form of speci- 
men recommended by the German Union of Electrical Engi. 
neers* may prove convenient. I hope to make experiments 
with it shortly. | 

A somewhat similar plan had occurred to me long ago, but 
a remark of Prof. Ewing's led me to see that my own plan 
could be improved. 

Wind four similar solenoids on straight tubes of vulcanised 
fibre 50cm. long and бош. in internal diameter, and arrange 
them along the sides of a square, connecting the windings in 
series. Then prepare 20 strips of traneformer sheet, each 
4cm. wide and about 65cm. long, and place five strips in each 
tube, the ends of the strips projecting from one tube being 
arranged alternately with the ends of the strips projecting 
from an adjacent tube, so that the magnetic joint may be as 
perfect as possible. The overlapping ends should be clamped 
together at the four corners by wooden clamps. Four secon- 
dary coils, fitting the specimen closely, should be provided, 


* Elektroterhnische Zeitschrift, September 12, 1901. 
. : С ; 
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one for each side of the square, and should be placed each in error, іп comparison with the other terms in the above equation, 


the centre of a side. 

Arranged in this way, the apparatus would be convenient 
for tests on a series of specimens, for the insertion of the strips 
into the coils would be the work of a few minutes only. 

If N be the number of turns per centimetre on each solenoid, 
the magnetic force due to the primary current near the centre 
of each solenoid can be made to have very nearly the value 
4xNC, by placing a coil of m turns and area G at each corner 
of the square, with its centre at the centre of the line join- 
ing the centres of the ends of the two solenoids, and its 
plane perpendicular to that line, the four coils being in 
series with the four rolenoids. If R be the radius of each 
solenoid, and D be the distance between the centres of the 
ends of two adjacent solenoids, then mG = NDR, provided 
the greatest diameter of the area G be small compared with a 
side of the square. Since only the product mG is determined 
by this equation, these coils can be made to serve a second 
purpose, for, by making the area G in the form of a narrow 
rectangle, m can easily be made large enough to secure that 
the total magneto-motive force in the magnetic circuit 
shall be 47NC.L, where L is the effective length of that 
circuit. The coils could easily be made movable, so as not 
to interfere with the insertion of the strips. 

The same apparatus would serve equally well for tests of 
magnetic permeability. 

Cavendish Laboratory, Cambridge, April 80, 1902. 


ON AN INDUCTIVE CIRCUIT WITH A HARMONI- 
CALLY VABYING RESISTANCE. 


BY T. MIZUNO. 


Suppose that there is an inductive circuit with a constant 
impressed E.M.F., and that the circuit contains a part of the 
resistance harmonically varying in magnitude. In fact, such 
& circuit is realised by an inductive circuit with a microphonic 
contact. Let L be the coefficient of self-induction of the 
circuit, and let R be its resistance. 

If R, be the resistance of the circuit when no variation 
of the resistance takes place, then, during the period of the 
supposed harmonic variation, tho resistance of the circuit is 

R= RTR =R,+ Rain ot, (1) 
where К’ expresses the fluctuating part of the resistance— 
namely, the resistance which is harmonically varying with the 
amplitude R' and with the frequency o/27. 

Denoting the current at any instant by i, and the constant 
current corresponding to the impressed E.M.F. alone by 4, 
we have 

(2) 


This equation shows that the existence of the harmonically 
varying part ofthe resistance in the given circuit is equivalent 
to that of a certain imaginary current, , which also varies 
harmonically with the amplitude i, lagging in phase by an 
angle, &, behind the varying resistance. 

The equation of the E.M.F.s of the circuit is 

di . 
L di + Ri = Е, 

where E is the given impressed E. M. F. 

Introducing the value of R given by (1) into this equation, 
we have 


LË ( R. ein м): = E, 


t=i,-v =i - 1% Sin (ot ф). . 


6) 


2. e., L^ + Rot + BR’, sin etii - v, sin (wt - $)! = E, 


e. L^ RAE R. i, sin ot + Biv, sin ot sin (wt Ф). (4) 


This is the general equation of E.M.F.s of the cireuit. 

Now let us suppose that R is very small in comparison 
with Ro, as is actually the case with the microphone circuit, 
and consequently do is also very small. Under this suppo- 
sition, the product R'j/, can be neglected, without sensible 


and then we obtain 
L^ +Ret=E -R i sin ot, 


di, R.. E Rz, 
| етет p * wt. 
Therefore, the current is given by the following integral : 


1 (C- or) ae a}. . (6) 


t.e., 


(5) 


4 = 


) U 
Evaluating this integral, we get 
iE Re (В sin u- wl: сове) L A. e L.. (7) 
К, R% T L | 


The arbitrary constant A in the above equation is determined 
thus. When ¢=0, we have 


t = { = E 
R, 
A= = ыо 2 (8) 
2 1 eL 
B i RV, (R. sin wt- oL на wt) — Riel, а (9) 
Reb Rhaepe i 0c 


This equation can be easily transformed into the following 
form 


ф= 


_ R' i, | aan LM R'oL 

) JR? + tL? Sin С tan &) 5 oL 
The form of the current is shown in the annexed figure, the 
part expressed by the exponential term soon dying away under 
the supposition of small variation of the resistance. 


~ Ro, 
e L. (10) 
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Practically, after a few oscillations, the equation for the 


current becomes -- 
Re. gin ( 4 tan Le). (1 
NI R TL . (11) 
Hence, the current in an inductive circuit with an impressed 
constant E. M. F. oscillates about the line г = г, when the part 
of the resistance of the circuit undergoes a harmonic variation. 
One important conclusion which can be drawn from the last 
equation is that an inductive circuit is almost indifferent to 
harmonic variation of the resistance, when the variation is 
small and the frequency is very great. 


L 


{= 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, held on May 23rd, 
Prof. S. P. Thompson, F. R. S., president, in the chair, 


A Lecture Experiment on the Ebullition of Rotating Water 


was shown by Mr. T. C. Porter. If the water in a beaker, having 
approximately vertical sides, be caused to rotate about an axis con- 
centric with the vertical geometrical axis of the beaker, it is obvious 
that in any horizontal section of the water the pressure is least in the 
centre, and increases from the centre outwards. If the temperature 
of the water is just below boiling-point and heat is supplied to it 
whilst it is rotating, steam is formed only in the region of least 
pressure, and a gaseous core is produced. The rotation can be given 
to the water by stirring it with a glass rod covered with a piece 
of indiarubber tubing, and maintaining the stirring motion during 
the act of withdrawal of the rod. Some curious phenomena are 
shown by the column of steam, if the water is first stirred and 
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then left to come to rest whilst the heating is continued. At first 
there is a markedly concave surface to the water in the beaker, and 
the column of steam is practically continuous from base to summit. 
After this pulsations set in. The course of events during a single 
pulsation is as follows :—1st phase, the surface of the water flattens 
and when moet nearly level a column of steam springs up with great 
rapidity from the base of the beaker to the surface of the water, heaving 
this up in its central portion. 3 the eruption of the 
steam, and whilst the column still stretches from the base of the beaker 
to the surface of the water, follows the second phase. The steam 
column seems to condense, and breaks up, leaving only a few small 
bubbles, which either hang stationary or move downwards in the 
liquid ; whilst if the water has dust in it, the motion of the dust par- 
ticles shows that a curious kind of annular wave, concentric with the 
steam column, traverses the water from top to bottom, apparently 
causing in its course the almost complete condensation of the steam, 
and the curious brief downward movement of the bubbles left. At 
the same time the surface of the water in the beaker becomes deeply 
indented. After this the apex of the surface vortex rises, and the 
first phase of the phenomenon recurs, The curve of the surface of 
the water throughout is never a parabola, the divergence indicating 
that the water rotates more rapidly as it nears the axis. The ро 
tions can also be produced by stirring cold water in a beaker-shaped 
jar, having a small hole in its bottom through which a stream of air 

ubbles can be blown. The forms of the steam columns in some 
cases present a likeness to those of solar prominences ; and Mr. 
Porter suggested that the immediate cause of the latter might be the 
diminution of pressure on the sun’s surface at or near the centre 
or centres of depressions caused by violent cyclonic disturbances in 
the solar atmosphere. He asked for an explanation of the pulsations. 


Mr. C. V. Boys exhibited 


A Small Heat Engine in which Rotating Water Evolved Steam 
without Ebullition. 

Mr. T. H. BLAKESLEY expressed his interest in the apparent want of 
buoyancy of the steam bubbles in the second phase of the pulsation. He 
said that in filtering liquids he had sometimes noticed what appeared to be 
large bubbles of air which lacked buoyancy. They were really drops of the 
liquid surrounded by a film of air. He suggested that the curve of the 
waler surface could be made parabolic by rotating the beaker. In this case 
the vertical distance between the highest and lowest points of the surface 
would be à measure of the velocity of rotation. 

Mr. W. WATSON said that, as the viscosity of water chánged rapidly 
when nearing the boiling point, small variations in the temperature of the 
liquid might alter the parabolic form of the surface. Any bubbles of steam 
formed away from the axis of rotation would be driven to the axis on 
account of the greater density of the water. 

Mr. PRICE said he had seen some similar experiments illustrating the 
formation of waterspouts. The appearance was like the effect shown, but 
the puleations were absent. 

Dr. A. GRIFFITHS, in suggesting an explanation of the oscillation of 
the water, pointed out that if distance of a rotating body (held in posi- 
tion by a spring) from the axis be forcibly diminished, the conservation 
of the moment of momentum indicates an increased rate of rotation. 
On releasing the body, the increased centrifugal force causes it to shoot 
past its original position. Beyond the position of equilibrium, the con- 
servation of the moment of momentum indicates a diminished speed which 
decreases the centrifugal force. Thus the body oscillates radially. When 
the water in the beaker is flat, the mass of the water is at a less average 
distance from the axis of rotation than when it is heaped towards the 
sides. Thus the outward-driving force is probably larger when the depres- 
aion is small than when it is large. The outward force drives the water 
beyond the position of equilibrium which it would hold in the absence of 
oscillation. 

The CHAIRMAN said it would be interesting to observe the effects 
produced by varying the method of supplying the heat to the water. 

A Paper by Mr. J. A. ERSKINE on 

The Conservation of Entropy,” 

was read by the Secretary. Heat energy may be expressed as the 
коше of two factors—a quantity factor (entropy) and an intensity 
actor (temperature). The conservation of entropy holds in thermo- 
dynamics when dealing with reversible processes, and is analogous to 
the conservation of other quantity factors such as momentum, moment 
of momentum, and electric quantity. 'The author shows the com- 
pleteness of the analogies by considering Carnot cycles carried out on 
electrostatic and hydraulic engines. Prof. Wiedeburg has proposed 
to extend the doctrine of the conservation of entropy to irreversible 
processes by introducing a new quantity analogous to electric 
resistance, 

The Secretary read a letter from Mr. SWINBURNE, in which he stated 
that the author bad got hold of what was no doubt Clausius’s original idea 
of entropy. The science of thermo-dynamics, as far a3 it deals with 
reversible processes, depended upon what the author called the conserva- 
tion of entropy, but reversible processes did not exist in practice. The 
author's treatment was quite in accordance with orthodox thermo-dynamics. 


A Paper by Sig. G. Giorct on 
Rational Units of Electromagnetism ” 


was read by Mr. Price. Mr. Price prefaced the reading of the 
Paper by saying that both Prof. Fleming aud Prof, Fessenden had 


advocated a partial change of units which would leave the moet 
important ones uuchanged, and the method employed by the author 
was similar to that adopted by Prof. Fessenden. The author starts 
with a set of three equations, which contain explicitly the four con- 
crete units of E.M.F., M. M. F., electric current and magnetic current, 
together with that of activity, and considers them as fundamental 
in electromagnetism. Two fundamental units are required to 
express these quantities, and their product must reppoduce the 
mechanical unit of activity. If the watt is assumed as unit 
of activity, there are two units ready made, the volt and the 
ampere, which satisfy the condition and may be considered 
fundamental All concrete units in electricity and magnetism can 
be expressed in terms of these and the second as unit of time, In 
order to complete the system, a unit of length is required. The 
metre and kilogramme are consistent with the watt, and putting them 
together with the units enumerated in the Paper, the author has 
built up an absolute metre-kilogramme-second system which com- 
oe electric, magnetic and mechanical measures in a consistent 
me. 

The Secretary read a letter from Mr. SWINBURNE stating that most 
physicists who love simplicity would be glad to get rid of dx,“ but 
schemes for suppressing it generally moved it somewhere else. He asked 
if the author had really got rid of 4 т or merely chained it up in another 
place. If a change in units were to be made, it would be an advantage to 
get rid of the terms E.M.F. and M.M.F. 

Prof. EVERETT said he had arrived at the following determinations of 
the author's meaning :— 

When џи and K are taken into account, we have the two following 
identities :— 

1. The dimensions of current are the same as those of magneto-motive 
force, or H x length, called f in the Paper. 

2. The dimensions of E.M.F. are same as those of quantity of magnetism 
divided by time— called by the author magnetic current, and denoted by g. 

In connection with (1), the line-integral of H fora path singly linked 
with a circuit carrying a current of C amperes is to be called C. This 
gives the unit for H in terms of the ampere and the unit of length (the 
metre). | 

In connection with (2) we are to use the equation for magneto-electric 
induction in a circuit 
dN 
dt' 
together with the rule that a quantity of the magnetism m gives the total 
flux N=m. The unit quantity of magnetism is thus defined in terms of 
the volt and the unit of time (the second), 

The CHAIRMAN said he had received a Paper from Sig. Giorgi, giving 
a number of illustrations of the application of his theory to calculations. 
There were also some further explanations, and the dimensions of many 
physical quantities were tabulated in terms of the volt, ampere and second. 
The author claimed to have based an abeolute system on the metre, 
kilogramme and second, while leaving the practical units unchanged. 


The Society then adjourned until June 13th. 
V —Ó———— 313AaAG 


COMPENSATION FOR THE WEAKENING OF 
PERMANENT MAGNETS. 


electromotive force — - 


- 


Permanent magnets of measuring instruments are used either as 
a controlling force (as in the Deprez type of instrument represented, 
Fig. 1) or as a deflecting force (as in the well-known Deprez- 


@ e 
— 


— — 


Fic. 2.— Second type of Instrument. 
A, Moving Coil ; B, Permanent Magnet. 


Fic. 1.— First type of Instrument. 
A, Moving Iron; B, Permanent Maguet ; 
C, Actuatiog Coll. - 


d'Arsonval form of instrument, illustrated Fig. 2). The weakening or 
time variation of their field gives great trouble to manufacturers and 
users of instruments, as it is by no means an easy matter to make it 
negligible. The result is a proportional weakening of the controlling 
force in the first type of meter, and a proportional weakening of the 
deflecting force in the second type, so that the deflection of the 
needle for a given current is increased in the former and decreased 
in the latter type of instrument. | 

A new type of instrument has been devised by M. Weiss, and has 
now been constructed in France by M. Japy, with a view to elimina- 
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ting this error. This new compensated instrument (Fig. 3) was pre- 
sented by M. Weiss before the Société Internationale des Electriciens 
at the meeting on April 9, 1902. 

It isa modification of the Deprez-d'Arsonval type, Fig. 2, being 
essentially composed of a moving coil b, actuated by the field of a 
permanent magnet NS. The controlling force, however, is not due 
to the elasticity of suspension wires, as in the d’Arsonval instrument ; 
this elastic force is made as low as possible, and the controlling force 
is obtained by means of a small piece of soft iron suspended in the 
axis of the moving coil. The greater part of the controlling force 
results from the field of the magnet NS, acting on the induced 
magnetism of iron M. A weakening of the magnet NS will thus 
decrease the controlling force at the same time as the deflection 
force. 

The time variation of the magnet will, therefore, have no effect if 
a proper relation exists between the dimensions and magnetic density 

"d the msgnet NS, the iron piece М and the elasticity of the suspen- 


Fic. 3.— Compeneated Instrument. 


sion wires, The time variation in these latter will have no influence 
either, since their action has now been made practically negligible. 
M. Weiss states that as much as 20 per cent. variation in magnet 
strength does not result in any change in the calibration curve, An 
aluminium spool carries the coil, and this damps the oscillations of 
the coil Moreover, the light weight, when pivoted on jewels, 
allows the араан to be placed in any position without any sticking 
or perceptible friction. Thermic variations are avoided by the use 
of manganin wire. 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Municipal Tramways. 

In our first table are summarised the accounts of the first 
year in which the Liverpool tramway system has been worked 
exclusively by electricity, The tramways undertaking was 
acquired by the Corporation for a purchase price of £567,875, 
and the transfer was made from the Liverpool United Tram- 
ways and Omnibus Co., on August 81, 1897, when the lease 
of the lines in the city, which were the property of the Cor- 
poration, had over 17 years to run. At that date the total 
length of single-track was about 68 miles in the city, 6 miles 
in Bootle, and 3 mile in Litherland, with a service of 267 cars. 
In the following table we give the figures of the traffic from 
that time up to the present :— 

1901. 


1897. | 1898. | 1899. | 1900. 


41,772, 054658, 771, 45082, 567, 958101, 108, 780 
786, 004 15,855, 160 58, 068,551 100, 076, 789 


Year. 


Passengers, total. . 38, 409, 084 
Electric cars ...... ES 


Horae cars 80,596,229 51,985,158 39,521,946 19,051,875 218,166 
Omnibuses ..... 7,812,855: 9,001,812| 8,596,344) 5,247,552, 815,825 
Mileage, total ......' 6,015,182: 6, 279,758 7,600,546| 9,100,866 10,970,063 
Electric cars. 53,197 1,473,750| 5,584,557, 10,771,461 
Horse care 4,674,609 4,756,105 4,758,652 2,571,163, 46,247 
Omnibuses ...... 1,558,573 1,490,458, 1,368,144, 945,346 152,355 
Receipts, total. £290,743! £314,907| £369,929) £417,574) £468,760 
Electric car in 4,087 77,145 284,759 465,164 
Horse сагв......... 259,599 250,975) 234,756, 105,212 717 
Omnibuses ...... 51,344 29,145 47,658 27,605 4,502 


After the acquisition, the Dingle route was equipped on the 
trolley system as an experimental line and opened for traffic 
on November, 16, 1898. The reconstruction work for 
changing all the lines over to the trolley system began in 
January, 1899, and the last horse car within the city was 
taken off on December 15, 1900. 

The tramway system is supplied with energy from the 
Corporation lighting and power stations, and power is delivered 
Чо the tramway feeding boxes by the Electric Power and 


Lighting committee at an inclusive cost of 1-24. per unit. 
The total energy used on the tramways for lighting and 
hauling during the year covered by our table was 18,679,222 
units. 

As the supply is thus bought at what must be an arbi- 
trarily fixed price, it is not much use comparing the total 
costs per car-mile with those at other places. Account has to 
be taken of the passengers carried per car-mile run when 
any such comparison is to be fairly made, while the average 
gradient perhaps has the greatest effect in differentiating one 
place from another. 
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Diagram showing Passengers carried per Month during the years 1897, 
1898, 1899, 1900 and 1901 inclusive. 
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Diagram showing Passengers travelling on a typical route during each hour 
between 5'0 a.m. and 12 p.m. over an average of one week. 


The Corporation tramways at Blackpool carried barely 
10 passengers per car-mile, at a total cost of 8:54d. per car 
mile. The number of passengers per car-mile at Liverpool 
was 9:2. At Liverpool the general charges per car-mile were 
proportionately much lower in relation to the total costs than 
at Blackpool, but it is to be remembered that the car mileage 
at the latter place was, during the year, less than & twentieth 
that at Liverpool. 

The City of Birmingham Tramways Oo. (Ltd). 

The chief particulars contained in the official accounts to 
hand of the Birmingham tramways are embodied in our 
second table. Two years’ results are given, but unfortunately 
the data available is very scanty and hardly admits of usefal 
discussion. When the tramways shall have been more 
extensively changed over to the trolley system, the present 
accounts will afford an interesting comparison. We believe 
there have been no less than five different systems at work on 
these lines and four at least simultaneously. There have been 
horses, cable-worked sections, steam and electricity. Even 
with the latter, two methods have been employed—the accu- 
mulator system and the trolley. It is to be hoped that the 
last-named will survive and will be extended to displace all 
the other forms of power at the car. 


| 
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LIVERPOOL TRAMWAYS.| 


Liverpool Corporation. 
November, 16, 1898. 


J. A. Brodie. 
A. B. Holmes. 


BIRMINGHAM TRAMWAYS. 
| The City of Birmingham Tramways Co. (Ltd.). 
| May 14, 1901.4 
Overhead trolley at 500 volts, 
Е. W. Warren. 


Bellamy. | 
үн. үү. Pinkeiton. 


Year ended DEC. 31, 1901. | DEC. 31,1900, | DEC. 21, 1901. 
"x 10,771,461 electri 1 \ 

: ч , electric у ; 
ОИИБ И ИК ОГО О О A 1070068 total |} 3,515,716 total 3,723,257 total 
Passengers Carried. Res E оо oe ) 44,594,458 46,384,291 
Length of tramway routeeeeeeee сес ce 47 miles double, 7 miles single 25 miles? 27:5 miles* 
Rolling stock, number of car 452a 12 electric (motor) 21 electric (trolley) 

CAPITAL. 

Authorised (Total) . . .. — £1,500,000 £1,500,000 
Authorised (share) | = 1,000,000 1,000,000 
Authorised (loan) — 500,000 500,000 

Received (Total) £1,452,278 584,188 584,188 
Received (share) ... es 284,188 284,188 
Received (loan 44 1,452,278 300,000 300,000 
rerh = саса IE aS EAA EE R лы LIE ͤ Prec УСТ 1.749.428" 520,106 569,714 

rr E иеаз 184,265 \ 

Reserve, renewal and depreciation fund 68,827 J 145,688 170,102 

— M —h— — — 
Per total Per total 
REVENUE ics | en үтен Total Кш | Total Ei 
| | 

rr а.е. £474,509 — 1039d. |£231,326  1579d. |£238.076 1535d. 

Trafic receipts (Тойй)......................... 468,760 = 10:26d. | 229,293 | 15'64d. 236,057  15°2 1d. 
Electric traction . 465,521 | 10°34d. 10:144. — — — — 
Horse cars Da Ф | 745 0:8974.7 00164 а? — — -> 
05 are Se амалан | 4496 | 54534.” 00984 — e xn d Es 

Other Receipts | 6,749 = 0:1264. 2033 | 01894. 2,019 | 01804. 

EXPENDITURE | | 

НИО £327,452 — 7˙166d. 170,760 | 11664. 180,921 11:88. 

ТАЛКАЛА (Fetal) |... RR о 290,434 — 6355d. | 155,8822 | 10°64d. 166.238* 10724. 

Electric Traction Working Expense nns. 267,936 5970d. | 5861d. | — vee p 
Power (haulage, lighting cars, de.) essem] 72.358 1612d. — = = - 

Maintenance, repairs and renewal... 63,226 I'410d. os Ret Шу» = Ss 
e 3518 00784. = аб = = — 
Permanent way and lines... 10,202 0˙227d. — = = „= ra 
e . ненна 8,955 0:2004. | — = -— — | ES 
Oud lttnge .... eerte НИНИН b e „ 38,356 0:8554. | — — — — | -— 
Tools, machinery and sundry вїосК.............. es 2,195 00494. — — | — — a 

АРРА Em 132,1884 | Sd. 2-89 2d — — — = 
Конанава 108,977 2:45Cd. -- — "NN — — = 
/ RR ̃ ¾ CCEPIT 8,622 0:1924d. | — — Ep 
ie ed nee 1.721 00584 an "кшз = — 
Tickets and punches „„ 2,523 0:0564. — | — — = 
Printing and stationery ......... enm 1,057 0:0244. = — — = 
BEN ieroeyudvssvpadesciegysusécteegeszxzexécfenstbosssesrenss 5,841 0 086d. — — — = = 
Sundry chargeeee . .. . . 2,561 00534. — — — = = 

Working Expenses of Horse Cars and Omnib uses. 22498  2717d." | 0°492d. — = m "i 

eee PCT sees eee ses eee SL 37.018 — 0 810d. 14.8787 1 016d. 14,085" 946d. 

Management and office expenses. 5,789 — 0˙127d. — — — | — 

% OM Uu ~... 18,804 * — 0:411d. — — — = 

Law, compensation and insurance........... ees 8,6927 - 0°190d. — — — — 

| 
| | Per cent. to mean Per cent. to 4 Per cent M 
FINANCIAL RESULTS. NN: | Capital expended. totas yeh md im pog 

F NE E ТОТИ £147,082 8:98% £60,566 9% £57,155 105% 

EE. iritatia einean 45,328 277% | | 071% 3,370 0:6275 
m carried to depreciation fund 35,215 2:157 \ ge 509 

Sum carried to sinking fund 48932 | 2:997 |] 38,559 | 759% | 55367 | 0994 

rr рала vo о арла 17,607 1:087 18,419 3:037, 18,419 3'38% 
Balance from last account nil — 2,083 0:217 2,085 0:587, 
Balance available for distribution 17,607 1'037/ 20,502 404% 20,502 570% 
Ordinary dividend paid ll „„ — — 10% — 10% == 

Percentage of total expenditure to revenunn 69:1% 75'95 16:0% 

Revenus per Mile of Route E TTET £8.790 £9,250 £8,720 

Expenditure per mile of route £6,070 £6,830 £6,630 

Revenue per Passenger from Fares ....................................... 111d. 1234. 1220. 

Revenue per Passenger (Total) .............ф.......<. 113d. 1234. 1234, 

LIVERPOOL TRAMWAYS.—ReMAkKS—a 422 double-deck single-track cars, 1? BIRMINGHAM TRAMWAYS.—REMARKS—a On trolley system; accumulator 
single-deck American type cars, 3 double-deck American type and 15 single-deck | system in August, 1890. b Including about 2°) miles of electrically-worked route on 


German motor cara and trailers. b Includes £504,668 net expended in purchasefrom | 


—— pee * о mE and extending tramway lines for elec- 
e, on lands and buildings, and £256,686 on cars and rolling 
stock. ¢ Per electric car mile ^ 
wages and materials in gravelling, &c. 
lines in Bootle £5,172, and other rents £1,513. 
£95,523, insurance 

tram and omnibus 


f Compensation and law charges 
35, C management £557, and stamp duty £427. g Per horse 
car mile. 


except where otherwise stated. d Includes £2,473 | 
e Rates and taxes £12,114, rental of tramway | 


the accumulator system. 
d Includes £8,254 paid to C 


а PAT 


and £105 auditing. 
Birmingham and Aston Tramways Co. (see f), £1,259 directors, £310 to dependants 


| on army reservists, and £105 auditing. С; 
Digitized oy GOOLE 
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All Letters relating to Subscriptions, Advertisements, and other business 
mallers to be addressed Publisher, “Tus ELECTRICIAN," Salisbury. 
court, Fleet-st., London, Cheques and P.O. to be crossed “Coutts & Co." 
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for binding. Price 2s., post free, 2s. 3d. 
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Advanced). By Dr. J. A. FLzMING. In two styles. P ешеш 

RY. By OLIVER HEAVISIDE. 


MA C THEO rs seer ye 
Vol. I., 12s. d. Vol. III. in preparation. 


VoL І. Price 128. 6d.; 


THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
Be De еле А. 5 * E OF ELECTRIC 
le EW DITION. ° T] . 

VAT TRAGHVE erii um POWER eng, by duoc. 
DIAG By A . 
HANSARD, В.А. 4&. 6d., post free in tube 58.; mounted on linen, ge. Doat free. 
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MAGNETIC UCTION IN RON AND OTHER METALS. By J. A. Ewina, 

M.A. New Edition. 10s. 6d. 
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H. D. WILKINSON. 68. 6d TUDENTS. By A. E. Кииишлт and 


РЕЦИ ARMATURES ; Ер COMMUTATORS (Theory and Practice). By 
THE INCAND 


28. 2d. each ; strong cloth 2s. 6d. t free 
WIRELESS TELEGRAPHY: Srono EO 


LIGHTING, ELECTRIC TRACTION 
TELEPHONES, &o. 1902. By A. C, Cuerıs-Harwann. 33 6d’ 
R ALL ELECTRICAL PURPOSES, By F. Jemi IU 6d. 

C LIGHT CARBONS. A Practical Guide to the 


. 18. 
AM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited by w. 
FULL CATALOGUE POST FREE ON APPLICATION, 


THE ELECTRICIAN, MAY 30, 1902. 
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SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 


THE TELEPHONE. —By Dawes Smeram and F. О. RAPHAEL. In preparation, 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. IL By Dr. J. A. FrzMING. In preparation. 

ELECTROMAGNETIC THEORY. Vol. III. By Оштв HEAVISIDE. In 
vreparation. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPRAEL New Edition in preparation. 


ананан 


THE INSTITUTION BUILDING FUND. 


It has long been known to a far wider circle than that 
which includes only the actual members, that the Institution 
of Electrical Engineers has established a special fund towards 
meeting the cost of a suitable building as its headquarters 
and meeting place. This “ Building Fund” has attained 
in the present year, a total of some £10,000, and thus has 
acquired dimensions sufficiently large to enable it to com- 
mand attention from the entire electrical profession, and 
not merely those members directly associated with the Insti. 
tution. Founded in the year 1894, the growth of the 
fund to its present magnitude has not been as rapid nor as 
vigorous as might have been desired. So tardily, indeed, has 
it developed, that it has been the cause of much disappoint- 
ment to those who initiated it in the first instance, and who 
have steadily fostered it since. The origin of the fund, in 1894, 
was a definite transfer of £3,000 from the general funds to the 
special purpose. A year later another £500 was transferred 
to the fund. Since 1895 tbe fund has slowly increased, partly 
by the personal aid of members and others, but principally, 
we believe, by the exercise of rigid economy in the expenses 
of the Institution, allowing of an annual transfer from the 
yearly balance standing to the credit of the Institution. Thus 
grew the fund, in 1896 to £8,528, in 1897 to £4,640, in 1898 
to £5,277, in 1899 to £7,044, in 1900 to £8,421, and last year, as 
we have already said, to £10,000. Comment is not necessary in 
order to show that at the rate of progress indicated by these 
figures, the hoped-for palatial residence of the Institution is 
still a long way off in the future. The figures speak for them- 
selves. Ifzit has taken eight years for the fund to grow from 
the initial £8,000 to the present £10,000, how long will it be 
before the figures stand at £50,000? We do not think that 
any active measures, in the way of acquiring land and plan- 
ning a building, can be commenced until the fund stands at 
£50,000. Are we to contemplate anything so ludicrous as 
that the realisation of this scheme is to be postponed for 
another 40 years for want of funds? Yet such would appear 
to be the case if money is not forthcoming at a greater rate 
than heretofore. We refuse to believe that the electrical pro- 
fession of Great Britain can be made alive to the true state of 
affairs and, at the same time, remain as apathetic as hitherto. 
It must be the wish of every single member of the profession 
that a suitable pile of buildings should be reared immediately; 
and it must be within the power of practically every member 
of the profession to contribute something—if only a sixpence 
—for the purpose. 

Let us look the matter full in the face. Another £40,009 
is needed—and needed promptly. Who are there to whom 
the Institution of Electrical Engineers has a right to look for 
aid? In the first place, there are the actual members, asso- 
ciate-members, associates and students, at-home and abroad. 
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These number about 4,500 in all at the present time. Among 
them must be included the President and members of the 
existing Council, together with living members of past 
Councils, upon all of whom there is a greater claim than upon 
the rank and file. Next to these we may reckon upon the 
members of allied institutions who are, in an indirect way, 
dependent upon electricity for their daily bread. There are 
also a large number of the rank and file of the profession who 
are not in any way connected with the Institution. We find, 
on reference to The Electrician Electrical Trades’ Directory 
and Handbook for 1902," that in the United Kingdom alone 
there are no less than 12,000 firms and individuals who may 
be considered as members of the electrical profession. Pro- 
bably 9,000 of these are not on the roll of the Institution. 
Added to these there are the hundreds of foremen, work- 
men and operatives who, though they may not find a place 
in any directory, are nevertheless members of the electrical 
profession. We ought to be able to reckon upon modest 
contributions from at least 2,000 of these workers. From the 
scores of leading manufacturing firms contributions of from 
£50 to £250, at least, ought to be expected; while, from the 
12,000 upwards of foremen and skilled artizans the contribu- 
tions should range from, say, 6d. to £1, averaging between 
5s. and 10s. Turning from the industrial to the professional 
side, we find many wealthy men who are dependent, either 
directly or indirectly, upon electrical work for a large propor- 
tion of their incomes, from whom handsome donations should 
be expected. Many of these men, it is not too much to say, 
have built up their reputations almost entirely through the 
medium of the Institution. Within its walls they have read 
Papers and made speeches that have meant more than kudos 
to themselves. There are other professional men, too, who, 
though never, perhaps, seen at the meetings of the Institution, 
are, nevertheless, largely dependent upon electrical progress 
for their incomes. These include members of the Parlia- 
mentary bar and others of the legal fraternity. When we 
recall the vast amount of electrical legislation and litigation 
there has been during past years, and when we take into con- 
sideration that whether the litigation and the legislation 
succeeds or fails, these professional gentlemen stand to gain 
by it, we are sure it only needs that the claims of the Institu- 
tion should be put before them for them to réspond liberally 
and with exemplary promptitude. Again, let us look at the 
matter from the point of view, not of men but of capital. 
Consider the vast amount of capital invested at the present 
time in British electrical enterprise. From Mr. Garcxe’s 
‘‘Manual” we learn that the total share and loan capital 
invested in telegraphs, telephones, electricity supply, electric 
traction, electrical manufactures, &c., amounted at the end 
of last year to £165,807,474. What are £40,000 to such 
gigantic interests as are represented by these immense sums ? 
Surely the huge vested interests, which are thus represented 
to be dependent upon the science and technique of electrical 
progress, can afford to provide suitable headquarters and a 
worthy meeting place for members of the electrical profession. 
Surely, indeed, they can do more than merely afford it; for 
are they not, in their own best interests, bound to see that 
the matter is promptly and properly carried through ? 

We must look for no multi-millionaire to meet the whole 
cost by a single handsome donation. The more we look for 
him the less likely are we of the profession to put our own 
shoulders to the wheel. If he should appear, so much the 
happier event; and we shall all know how to thank him. 
But it is wiser not to count on him. Let us all put our 
shoulders to the wheel without unreasonable delay, and get the 
matter settled. The following schedule shows exactly how it 


can be accomplished, without placing any excessive tax upon 
the finances of the donors :— 
I.— Members of the Institution — 

50 members of the existing and past Councils at £50 


800 members at £1 each .................................... 800 
800 associate members at 10s. eac ........................ 400 
1,800 associates at бв. each .................................... 450 
800 students at 28. 6d. each ................................. 100 
— £4,250 
II.— Professional Men — 
50 professional men at #100................................. 5,000 
200 ji н БО soc oto a Red 10,000 
| 15,000 
III. Manufucturing Firms, &c.— 
100 leading firms at £100 each... 10,000 
250 firms at £20 еасһ.......................................... 5,000 
—— 15,000 
IV.—Managers, Foremen, &c.— 
2,000 managers, foremen, at £1 each .............. ......... 2,000 
2,000 under-foremen and skilled artizans at бв, each ... 500 € 


V.—40 contributions from allied institutions and financially 


interested commercial organisations at £50 each  ......... 2,000 
VlI.—Interest on present fund and transfer from the general 

funds of the Institution, ea . 1,250 

Total contribute о... енне. £240,000 

Amount of fund at date ................................. 10,000 

Fund at December 31, 1902,............................ £50,000 


We feel sure that the above schedule gives a workable basis 
upon which the Building Fund ” of the Institution can be 
raised to the requisite figure of £50,000 during the present 
year, and we trust that each individual member in the various 
classes above enumeratad will resolve to place the sum stated, 
if not a larger amount, at the disposal of the Institution. To 
heads of manufacturing firms we suggest the advisability of 
starting local funds, which might be contributed to weekly or 
monthly by their staffs and skilled workmen during the rest 
of the year. A few pence from each every week would effec- 
tively swell the amount, and would represent an agreeable 
total by December next. We shall be pleased to announce 
week by week in our columns any subscriptions or donations 
which readers of The Electrician may care to make public; and 
we undertake to forward to the Secretary of the Institution 
any donations which may be sent to us for this purpose. 


REVIEWS. 


Copies of the undermentioned work can be had from The Electrician office post 
ree, on receipt of published price.[ Add 5 per cent. for abroad, or for foreign books.) 


que 


The New Volumes of the Encyclopedia Britannica. 1902. 
(Edinburgh and London: Арлм and CHARLES BLAck and The Times.) 
SECOND NOTICE. 

The second volume of the “Encyclopædia” supplement which 
has now been issued brings us half-way through the letter C, 
and, therefore, all the more important articles on electrical 
subjects have still to come. We are able, however, to give 
our readers some general information as to what the con- 
tents of the electrical section will be and how the subject is 
arranged. Prof. J. A. Fleming, who, as we announced 
in our first notice, is departmental editor for electricity, 
was so fortunate as to secure the assistance of Prof. J. J. 
Thomson, who has written the articles on Electromagnetic 
Waves and “ Electric Discharge," and also of Dr. Shelford 
Bidwell, who has written a long article on ‘‘ Magnetism,” 
These articles, with others by Dr. Fleming and Prof. Cal- 
lendar, will bring up to date the articles on Electricity 
and on Magnetism” in the present ninth edition, which 
were written by Prof. C. Chrystal about 1878 or 1879. To 
this scientific section Dr. Fleming has contributed the articles 
on “Electric Current," ‘Electric Conduction,” ‘‘ Electric 
Units,“ and Electromagnets,” and Prof. Callendar one on 
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* Thermo-Electricity." The articleson ‹‹ Terrestrial Magnetism ” 
and Atmospheric Electricity have been contributed by De. 
Chree, of the National Physical Laboratory Observatory Depart- 
ment. Inthe department of technical electricity, the services 
of Mr. C. C. Hawkins were secured to write the article on the 
„Dynamo, Mr. W. G. McMillan has written on *“ Electro- 
chemistry and Electro-metallurgy,” and Mr. E. Garcke on 
“ Electrical Engineering in its Commercial Aspects.“ The 
articles оп “ Electric Lighting," Electrical Measurements," 
Transformers, and “ Electric Supply " have been written 
by Dr. Fleming. Telegraphy has been divided between 
three authors, Mr. H. R. Kempe, writing on “ Land Tele- 
graphy,” Mr. F. Jacob, on Submarine, and Dr. Fleming, on 
** Wireless Telegraphy.” It will thus be seen that the subject 
has been comprehensively treated, and each article or section 
is by a practical expert or leading authority on the subject, 
and in no case by a mere compiler. ‘Electric Traction,” 
“ Telephony ” and Electric Welding have been written by 
authors in the United States. 


Coming now to the articles already published, we find that 
** Accumulators ” has been dealt with by Mr. Hibbert in a clear 
and comprehensive manner—in fact, twice as much space is 
devoted to it as to Dr. Larmor's article on ther. Mr. Hib- 
bert describes typical cells of the Planté, pasted and mixed 
patterns, and these are sufficiently illustrated,—without the 
trade blocks which have been admitted, somewhat unwisely in 
our opinion. Instructions for the erection and maintenance 
of cells follow in smaller type, and then an excellent résumé 
of the various investigations on the subject that have been 
published from time to time, no mention being made, how- 
ever, of the experiments on charging at constant voltage 
or the recent investigations on the effect of temperature 
on capacity. After this are sections on the chemistry of 
the subject and the employment of storage batteries for 
lighting and traction, but the practical part of the subject 
is not quite so well done as the theoretical. Edison’s new 
cell is not mentioned, but we must not blame the author for 
this, as the book probably was closed, so far as alterations and 
additions were concerned, more than a year ago. 

Directly after Accumulators " comes the article on Acety- 
lene,” by Prof. Vivian B. Lewes, than whom no one better 
could have been chosen to deal with the subject. This article 
is not illustrated, and the addition of а detailed drawing of a 
good acetylene generator—if there is such a thing—would 
have been an improvement. The same lack of drawings ocours 
in the article on “ Aluminium." Mr. E. J. Ristori includes 
in his monograph an excellent sketch of the industrial 
proceeses used in the production of the metal, but its value 
would have been considerably enhanced by the addition of 
some drawings of the plant, for before the next new edition 
of е “ Encyclopedia Britannica” appears, the aluminium 
industry will have become a most important one. mE 

“ Aeronautics,” although not an electrical subject, may be 
mentioned as offering а suggestion as to how the new volumes 
of the Enoyolopædia might have been brought out up to 
date in spite of the difficulties in connection with the print- 
ing. Count Zeppelin's air-ship is mentioned without any 
details being given of its design, and we are merely told that 
in 1901 M. Santos-Dumont carried out some more or less 
successful experiments with a dirigible balloon in Paris. Let 
excellent photographs of both air-ships—one of the latter 
taken at Nice—have been bound in with the book, although 
evidently taken long after the article was written. Might not 
supplementary pages to the scientific articles have been bound 
in at the last moment also, so as to bring them up to date? 

Dr. Larmor's article on /Ether " is worthy of the highest 
praise, and encourages most hopeful anticipations with regard 
io the mathematical section of the work generally, for which 
department, it will be remembered, Dr. Larmor is editor. 
The introduction to Ather would be worthy of Huxley, 
being couched in simple and easy but absolutely accurate 
language withal, 

Dr. Chree is in a position to write authoritatively on 
Atmospheric Electricity.“ His article is a summary of 
our present scientific [knowledge and of recent research on 
this subject, and is furnished with numbers of tables and 


interesting numerical data, It is apparently not intended for 
the benefit of the lay student, nor for the technical man, both 
of whom will, presumably, be catered for under *' Lightning." 

The first article in the second volume which is of interest 
to electrical engineers is that on boilers, which is written as 
an appendix to the section on boilers in Steam Engine” of 
the Ninth Edition of the ** Encyclopedia,” and brings the sub- 
ject down to modern times. Brakes has a short section on 
electric brakes, describing briefly the principle of those employed 
for cranes and hoisting gears ; tramway brakes are presumably, 
to be included in the article on electric traction or that on 
tramways. The general principles of Calibration“ are given 
by Prof. Callendar on a later page, and “Calorimetry is 
treated fully by the same writer. In ‘ Canals” a short 
paragraph is devoted to electric haulage. 

One of the most interesting articles in this volume is 
Prof. Armstrong’s contribution on Chemistry, setting forth 
the progress that has been made in this science during the 
last quarter century. Among the new elements, radium, of 
course, occupies a prominent position, and the discovery of 
radio-active bodies by Becquerel and the subsequent researches 
of M. and Mdme Curie are duly recorded. Polonium as well 
as radium is cited as a radio-active element, but we believe 
that it is now largely regarded as being nothing more than a 
convenient Mrs. Harris,” in which disguise radium had for 
some time hidden one of its eccentricities, viz., that of pro- 
ducing induced radio-activity. Different from the majority of 
articles in the Encyclopedia,” Prof. Armstrong is occasion- 
ally inclined to impart a strong polemical flavour to his writing. 
Thus, dealing with the laws of solutions, he says :— 

The ionic dissociation hypothesis is undoubtedly a conception of great 
beauty, and the success that has attended its application in the case of 
dilute solutions is of the most striking character. But it would be unscien- 
tific to yield to its charms without having fully considered the probability 
and sufficiency of the explanation which it affords. . . It is easy to 
accept guidance and to yield allegiance to high authority, especially when 
it is exercised in the most autocratic and dogmatic manner possible 
hitherto. Unfortunately, the advocates of the dissociation hy pothesis have 
declined even to consider the objections which may be raised against it 
from the chemist’s side. 

Prof. Armstrong then puts forward these objections. One 
of the most valuable features of a book like the present ** Enoy- 
clopedia' is that in a later article from another pen we shall 
doubtless have the other side of the controversy put as ably 
as Prof. Armstrong has stated his case. Prof. Armstrong was 
rash, however, for, owing to the exigencies of alphabetical 
arrangement, the other side will have the last word—let us 
hope, not in the most autocratic and dogmatic manner," 
however. 

Among the biographical notices are appreciations of Lord 
Armstrong, Sir Charles Bright and Bunsen. Attention may 
also be called to other articles in the first two volumes, which, 
although not directly on electrical science or engineering, will, 
nevertheless, be of considerable interest to a portion of our 
readers. Under the heading ** Algebraic Forms," Major P. A. 
MacMahon points out that at the moment of writing no Eng- 
lish work exists on the symbolic methods, so that it has been 
judged proper to prosent to English readers a short résumé 
of those processes, and to refer them for other information 
to the existing English treatises. He therefore divides his 
arlic'e into five sections: The Theory of Determinants, the 
Theory of Symmetric Functions, the Theory of Binary 
Forms, Enumerating Generating Functions, and Restricted 
Substitutions. Excellent essays are given of the law of 
arbitration and on arbitration and conciliation in labour, and 
the article on Argon will need no further recommendation 
than its signature R.” Building is rather disappointing, 
being devoted entirely to steel construction, and neglecting 
numerous other improvements and alterations in building 
practice which have been evolved during the last 25 years. 

We hope to give our readers an account of the main portion 
of the electrical section at a later date, but from what has 
been said already, it will be seen the new volumes of the 
* Encyclopedia Britannica" will constitute an invaluable 
addition to the library of every electrical engineer and man of 
science. In turning over the pages, moreover, we have been 
repeatedly stopped by interesting articles on other subjects 
than those which concern our readers and ourselves imme- 


diately. It is particularly for those matters outside his 
habitual line of thought and study that every man of educa- 
tion values а good work of reference, and the Encyclopædia 
Britannica,” as supplemented by the present issue of new 
volumes bids fair to constitute a reference library that few 
men could assemble by themeelves out of existing literature. 


An Elementary Treatise on Alternating Ourrents. By W. G. 
Кнорвз, M.Sc. (Vict.). (London: Longmans, Green & Co.) 78. 6d. 


This is a treatise of some 200 pages dealing with the 
elements of alternating-current work ; it deals with all the 
usual definitions and fundamental laws relating to the proper- 
ties of single and polyphase machinery and circuits, a large 
number of exercises and problems being given at the ends of 
the various chapters, which may perhaps be of some service 
to university students and others interested in the pure theory 
of the subject. 

The author states in the preface to thia work that his aim 
in writing it has been to put before those interested in the 
subject the principles of modern alternating-current work in 
the simplest possible manner, and with special regard to the 
requirements of engineers and students of technical institu- 
tions. He recognises (in the preface) the necessity of avoiding 
the use of higher mathematics in a work of this character, and 
refers to the mathematical gymnastics frequently indulged in 
by writers of other text books on the same subject. 

It is, therefore, with feelings of considerable astonishment 
that the reader of this book finds himself involved in integra- 
tions and differentiations in the opening chapters, which deal 
only with elementary definitions and laws; as he gets deeper 
into the book, his astonishment will undoubtedly increase, for 
Mr. Rhodes’ work is highly mathematical practically from 
beginning to end. In many cases the author has gone out of 
his way to introduce complex mathematical solutions of ele- 
mentary problems which can readily be solved by easy graphical 
methods, and in those few portions of the work which deal 
with certain practical matters connected with the subject, it 
would certainly appear that the author’s ideas regarding the 
requirements and conditions of actual practice are thoze of a 
mathematician, rather than those of an engineer. 

The following examples will show that this criticism of 
well-meant efforts on the part of the author is justified. Con- 
sider, for instance, the author’s method of designing a trans- 
former—the design for a 10kw. single-phase natural draught 
transformer of the shell type is worked out in Chapter XII. 
He starts with the copper circuits, and having fixed the per- 
missible resistances of these (based upon a given full load 
copper loss), then proceeds to get out the dimensions of the 
core by means of a laborious calculation involving the ergs 
lost per cycle in hysteresis, and the watts lost per cycle in 
eddy currents, both calculations being based upon a value of 
core flux density, which is assumed before the design is even 
commenced. Now it goes without saying, that to make such 
an assumption the starting point of a design is quite wrong, 
for the correct flux density must be found in every case; 
mate dimensions of the core (generally from manufacturing 
the logical way of setting to work is first to fix the approxi- 
considerations), and then to find the permissible value of 
flux density from considerations of the given iron loss. And 
this latter must be based upon definite tests made upon 
batches of iron of similar quality, and not upon old-fasbioned 
tables and formule ; curves connecting watts lost per pound 
of iron and flux density are nowadays used by every designer 
when figuring iron losses. Incidentally, it may be noted that 
the theoretical formula used by the author for calculating the 
eddy current loss has proved in practice to give results at 
least 50 per cent. too small. Again, the temperature rise on 
the surface of the author's transformer attains the high figure 
of about 60°C., which is certainly not permissible. This 
excessive rise is due principally to the abnormal current 
density the author allows in the coils (1,000 amperes per 
square inch), and to the insufficient radiating surface of his 
design. Then, again, reference is not even made to the 
exceedingly important matter of the regulation of trans- 
formers on inductive loads, and to the effect of inductance 
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for power work, this matter is frequently so important that it 
has to form one of the starting points of the design. 

For testing the insulation of a finished transformer the 
author recommends (p. 121) that the insulation should first 
be determined by any of the known methods, and then the 
transformer should be run continuously for two or three 
hours, with twice or three times the voltage for which it is 
intended, and then the measurement repeated. This is, of 
course, absurd, as the author could see for himself if he figured 
out the loss in the core under these conditions. To say 
nothing of the thoroughly uncommercial nature of the test 
recommended, it is certain that the windings would be 
seriously damaged before the expiration of the period in 
question. 

That portion of the book devoted to the induction motor is 
also disappointing, especially when practical matters are 
touched upon. The theory is incomplete, and, being after 
Steinmetz, is wholly out of place in an elementary work ; that 
for the single-phase motor is particularly so, and can only 
cause confusion in the mind of the reader. Many of the 
statements made in this part of the book are most misleading, 
and in several cases quite inaccurate. Thus, for instance, the 
statements to produce a good starting torque in any induo- 
tion motor the rotor resistance should be low,” unless 
considerably overloaded an induction motor will run quite 
cool compared with direct-current motora of the same weight 
and output and (referring to the slip rings of a rotor) three 
brushes rub on these rings, and are held by holders connected 
to the end shields of the case” speak for themselves. 

The subject of polyphase transformers is dismissed in a few 
lines, while to the rotary converter is allotted another abstract 
from Steinmetz ; the subjeot of the measurement of the power 
in single-phase circuits is treated in the orthodox way, not 
forgetting the three voltmeter, three ammeter, and other 
methods never used in the practice of to-day. 

The autlior's treatment of the synchronous motor is elegant 
mathematically, but of little practical use, as the quantities 
in question are in such a form as to be useless to the designer 
or user ofsucha machine. The mathematical treatment of the 
transformer is of the same nature. 

The first nine chapters of the book, dealing with definitions 
and fundamental laws, are by far the best, but here again, a 
very good knowledge of higher mathematics is absolutely 
necessary on the part of the reader, in order to follow. the 
author's reasoning and working. Chapters VII. and VIII., 
dealing with elementary vector algebra, are well and clearly 
written, and may be useful to those who wish to know some- 
thing about the subject, the importance of which in these days 
the author does not overstate. 

To sum up, we are compelled to say that the book is dis- 
appointing, and not what we should. have expected from its 
author. It is practically of no use to the engineer nor 
to the student who wishes to become acquainted with the 
practical theory of the subject, but it may be of limited use 
to thoee whose sole interest in the subject lies in its mathe- 
matical possibilities. The author falls into the pitfall of 
‘‘gumbersome mathematics” which in the preface he is so 
anxious to avoid, and his remarks in the preface on this head 
make a perusal of the book all the more remarkable. 


THE DISTRIBUTION OF MAGNETIC FLUX IN LARGE 
ELECTROMAGNETS.* 


BY W. M. THORNTON, M 8C. 


In this Paper the author describes a method of determining the 
magnetic flux in large electromagnets, such as the field magnets of 
dynamos, whose large time-constant precludes the use of the ballistic 
galvanometer method. The essential part of this method consists in 
observing a prolonged induced voltage in a secondary exploring coil 
when the current in a primary is made or short-circuited. The main 
difference between this and the ballistic method is that it is essential 
in the latter that the time of discharge should be as short as possible ; 
in the former, as long as possible. It has been one object to make the 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers, 
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method independent of direct personal observation, beyond the 
adjustment of resistances, so that the records which were taken 
photographically should all be within the width of film used ; to do, 
in short, for magnetic observations what the indicator diagram does 
for engine testing. After the calibration of the elastic control, which 
i3 necessary in both cases, the measurement of flux is similar to that 
of work by the pv diagram, in that it only involves the measure- 
ment of an area. 

Consider, first, the arrangement of the primary circuit, which in 
general must be such that the fields are separately excited , in order 
that they may be dealt with independently of the armature or 
secondary circuit. Since it was frequently necessary in the course of 
the experiments to excite and deetroy the magnetism many times in 
succession, the connections were so arranged that the coil current, 
instead of being broken, was short-circuited. If the permeability of 
the cores were constant, the rate of change of flux at any instant 
would be the same at short.circuit as at make, the curve of coil 
current being merely inverted. Using a three-way switch with a 
non-inductive resistance across the break whose value is that of the 
coil resistance or less, there is no spark if the throw over is made by 
а spring release. Fig. 1 shows the actual arrangement. The centre 
arm a is firet placed in contact with b, when the coil current passes, 
practically none going by the non-inductive resistance. "When the 
Bteady state has been reached the arm is thrown over to c, and if the 
break is slow there is an arc from b following it. With a spring 
release the action is so rapid that the current passes by the non- 
inductive resistance (and the smaller this is the better, the lower 
limit being tbat which gives the safe maximum current for the 
battery or leads), no spark appearing at b. The battery circuit may 


Electro-Magnet 


Non-Inductive 
Resistance 


p 329000 d 
SR U OP 


then be opened by increasing the non-inductive resistance and 
breaking on the last stop. "This is, in the writer's opinion, the only 
safe way of destroying the magnetism in very large electromagnets. 

On making the contact ac the coil current will decay according to 
an approximately logarithmic law as the energy of the field is dissi- 
pated as heat in the core and coil, the current being maintained by a 
voltage due and proportional to the rate of change of the flux as it is 
dissipated. In the establishment of a uniform magnetisation in a 
l solid core eddy currents are produced coaxial with the core, 
which retard the action for many seconds—in some cases minutes. 
Heaviside has fully discussed the process for circular cores of constant 
permeability, and his analysis thus includes the action at short circuit 
(Electrical Papers,” Vol I., p. 353). It is necessary, however, to have 
recourse to experiment to find the influence of variable permeability 
on the rate of change of flux at any instant. 

To observe variations of magnetisation the most convenient wa 
is to note the voltage induced in an exploring coil wound to suf eund 
the core. It is not, of course, possible to observe the voltage induced 
in the magnet coils themselves, but a dead-beat ammeter in the circuit 
will give readings proportional to the induced voltage if the resistance 
remains constant. 

Let c be the voltage generated in each turn of the wiudings as the 


lines shrink into the core. Then 
c — 107 54N / dt, 
N being the total flux. Thus 
N —10/edt, 
or, N —10'eT, ; (1) 


e being the average voltage during the total time, T seconds, of decay. 
The measurement of a flux is thus that of a voltage and of a time. 
When an ammeter is used, 

N — 10*5r1T /s, 


з being the turns on the winding. In every turn of an exploring coil 
surrounding the core, the relation (1) also holds, and by observing e 


*jected by a right-angled 


from start to finish, N, the total flux, can be obtained at any cross- 
section, and the distribution of magnetism round the circuit in this 
way examined. It is evident that the accuracy of the result will 
depend upon that of measuring the voltage e, and the greater part of 
the time spent in developing the method haa been given to the design 
and construction of apparatus for this purpose. Great difficulty was 
experienced in finding а recording instrument sufficiently accurateand 
dead-beat. Photographic records were first obtained using a Ewing’s 
curve tracer, but the mirror was too liable to stick, and no results of 
more than rough comparative value were obtained. A Hartmann- 
Braun Kohlrausch ammeter was then tried, but was not sufficiently 
free from friction or dead-beat. It might, however, be made a very 
eerviceable instrument for this class of work. After the usual failures 
a galvanometer was obtained which proved satisfactory, and with this, 
after the preliminary trials had been made with a specially-designed 
ammeter, most of the experiments were conducted. 

The instrument, together with the recording arrangement, is by 
Pitkin, and is of the Holden-D'Arsonval pattern. Its resistance is 
144:3 ohms, and the coil consists of 100 turns wound upon a cop 
former. The suspension strips are of phosphor-bronze, soldered to 
the coil wire and clamped by screws top and bottom, the top end 
having a screw adjustment for increasing the tension in the strips, 
and the lower attached to a movable head by means of which the zero 
may be changed. The mirror receives a narrow beam of light pro- 
rism from an arc lamp placed at the side 
of the case. The reflected beam is thrown half through a long slot 

rovided with a shutter, or to a recording drum carried in a separate 

x, Which can be removed and the photographie aper renewed 
without disturbing the rest of the apparatus. The other half is pro- 
jected upwards by a long narrow mirror on to a scale in the top of 
the case, so that the motion of the spot can be observed at the same 
time that it is being photographed. It is necessary to use arc light 
to get a record of the very rapid changes during the initial rush 
of current. The paper used was 20in. by 16in. Barnet extra rapid 
bromide, the sheets being cut to 10in. by 16in. The records were 
about Вір, wide in most саве The drum was arranged so that it 
could be wound, stopped and atarted without light entering the case. 

In carrying out the experiments the 50kw. “ Castle” continuous- 
current dynamo used for lighting the college was separately excited 
from a set of 52 storage cells. An exploring coil was wound round 
the core and connected to the galvanometer. Any induced current 
flowing round the core helps to prolong the decay of the etisa- 
tiou, thus the extra 50 ampere-turns added to the coil is an 
advantage when the ammeter is used instead of the galvanometer. 
When the galvanometer was used one turn of 18 S. W. G. copper wire 
was sufficient, this being connected through a standard resistance- 
box of 1,100 ohms maximum. 


Table I. 
Fig. 2. | 


| n Fig. д. 


Position. ERG EE E 
Area, eq. in. X | Area, вд. in. 


I. Ar mature 7:4 1:0 7:85 1:0 
П. |L.H.bobbin  ............ 102 1:58 10:05 1:28 
IIe шыс. 8:3 1:12 72 1:0 
IV. |Top L.H.B. ............... - T 9°75 1-55 
VI. Surface L.H.P. ....... 0:81 0:109; s Js 
VII. C. R. H. bobbin............ 8:68 1172 
IX. Bottom R.H.B. ....... 8:6 1:16 ids 
XI. |R.H. pole on centre line 57 0-495 | iss 
XII. L. H. pole on centre line 462 0°62 as 


On making the circuit, allowing the steady state to be reached and 
then short-circuiting, a series of curves were obtained. It was at once 
noticed that the curves were more rounded than by theory one would 
expect, and an analysis of them led to the conversion of the galva- 
nometer suspensions from unifilar to a partial bifilar. The relative 
influence of the damping was thus greatly reduced, and the records 
of Fig. 2 and Fig. 3 are believed to be as perfect as can be obtained 
from a moving - coil instrument. The closeness of the relation between 
the actual and recorded values may be seen from Fig. 4, curves d and 
e, Where d is the theoretical exponential curve of rise with constant 
permeability, and ¢ the record of the actual current as observed with 
the galvanometer shunted. Since at low moeguetisations the current 
should be greater and at high values less than that with the permea- 
bility constant, it will be seen that the galvanometer record must fit 
very closely the true changes of current, > 

The primary object of the work being to find the leakage coefficient 
of the machine—that is, between the windings and armature— 
Table I. was prepared, which gives the comparative values of А not 
only for the windings, but other important sections of the circuit. 
It is not, however, the leakage coeflicient at no load which is im- 
portant, but that under the normal working conditions. To find 
this, it is necessary to wind au exploring coil round the armature 
which does not foul it when the machine is running. (In the case 
of revolving magnet types a special pair of slip rings must be tem- 
porarily attached to the shaft to carry the exploring coil connections 
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to the reign ipn It is now impossible to obtain the curves at 
make, but by short-circuiting the field the magnetism dies slowly 
out of the circuit, and the records can be taken as before. The 
machine is in a state of considerable mechanical vibration, and strong 
residual iam is rapidly shaken out. There is no sudden 
change at short-circuit either in the field or armature current, less 
shock, in fact, than by breaking the armature circuit with any load 
on when there are compounding turns. With{self-exciting machines 
the same process may be adopted, provided a fuse is placed in the 
connection to the armature. For high-voltage machines a magnetic 
blow-out should be employed, but for 100 or 240 volts soft fuse wire 
goes at the short-circuit before the brushes show any sign of spark- 
ing. In finding the leakage coefficient under load for small machines, 


the connections should be so arranged that the field and armature 
circuits are broken simultaneously. With large machines as above 
the armature current is left to die out with the field. Ina compound 
machine at full load the magnetic action is due to the shunt and 
series windings and the cross and demagnetising effect of the arma- 
ture current. The resultant magnetomotive force directly ye 
to the circuit can be found knowing the lead of the brushes, and the 
croes magnetisation by exploring the commutator by the twin pilot 
brush method. 

Experiment on the Castle dynamo shows a decrease in the value 
of A with increase of load. From Fig. З it is seen that the ratios of 


the flux at the centre of the left-hand bobbin to that through the 


armature are thus :— 
Table II. À 
No load ре ЛҮ ⅛¾ wm ЛЕТ са УЕД 
TIE [оТ зынын 8 1:36 
// ]⁰];ͥ]ꝗij] ²˙ ЛС m 1-28 


The probable explanation is that the flux in the right-hand limb is 
much more irregularly distributed at no load than in the left. The 
reason for this is that there are 1,637 shunt turns on the left and 
757 on the right. At full load the compounding turns add an 
equivalent 585 turns to the right-hand winding. The leakage is 
clearly greater from the right than from the left at no load, and the 


Fig. 4. 


proportion of the total flux passing through the centre line section of 
the poles is less on the right-hand side than the left. The action of 
the compounding turns is to straighten the lines, asa long orifice 
directa water flow better than a short, and the distorting effect, of the 
armature current is also in the direction of strengthening the lower 
half of the right-hand pole. 'Thus there is leakage above the top of 
the armature between the bobbins or pole tips ; and since that from 
the sides of the poles in great part through the prolonged 
armature conductors where they are attached to the spirals, which 
are active in generating voltage, there will be less waste field. 

The actual ormance of the machine is as follows :—The voltage 
at no load and 494 revs. per min. is 103:1, and since there are 90 con- 


ductors on the armature, the flux is then 13 95 x 109 lines through 
the core and end connections. At full load the brush voltage is 100, 
and the drop in the armature is 6:5 volts, the speed being 462. Thus 
the flux has risen to 15:3 x 10° lines, in a ratio of 1:097. The wind- 
ings cold have a resistance of 9'7 ohms, and 10 5 hot. The ratio of 
the total ampere-turns at full load to those at no load is, adding 
5,000 ampere-turns for the series coils, less 1,750 for armature reaction, 
26,050/25,700=1°014. The increase of flux corresponding to this 
is found from the curve of magnetisation to be 0:008. Thus the 
leakage coefficient is reduced in the ratio 1008 x 14—i«, 1:285— 
which sgress with the ratio of the areas. It will be noted that the 
decrease of X is proportional to the increase of load—that is, to the 
current in the compounding turns. It is not that there is 
in all machines a fall of the leakage coefficient with load, but in the 
compound bipolar type with series turns immediately above the pole 
to which the top of the armature is running, there will probably 
always be an action of this kind. 

So far the results have been only comparative ; they may be made 
absolute by calibrating the galvanometer and the speed of the record- 
ing drum. The latter need not be known accurately for every curve, 
if the time of rise is taken once for all for any particular machine. 
The mean of many experiments on the Holmes dynamo gives 
33 seconds as the time for the full magnetisation to be reached when 
the circuit is excited from storage cells at 104 volts. The galvano- 
meter was calibrated by placing in series with the windings of the 
machine a Crompton standard 001 ohm resistance and connecting 
the galvanometer across it. The current was observed by a portable 
type Weston ammeter calibrated by the potentiometer. The voltage 

r centimetre deflection is thus known. The size of the curves can 

readily controlled by a resistance box in the galvanometer circuit. 
The readings should be calibrated for every set of curves, the 
mechanical shock of carriage changing slightly the tensions of the 
5 It is, however, advisable in tests on completed machines 
to check the areas by finding the armature flux with the machine 
running on open circuit. 
(To be concluded.) 


RAILWAY BLOCKS AND TELEGRAPHS—RECENT 
PRACTICE.* 
BY А, Т. KINSEY. 
(Concluded from page 182.) 

The electromagnet controlling the principal lock has four coils, 
one pair being connectable at will to the line by means of a switch, 
which by the same operation puts the local battery through the pair 
of coils fixed on the other yoke piece. The cores of these electro- 
magnets have common iron connecting pieces, XX, Fig. 4, which 


extend downwards and rest on their armature in the centre disc, 
locking the whole five discs as stated. When all the staffs are in the 
magazines and it is desired to release one at either end, the station 
wanting the staff signals his request, which, as in the case of other 
blocks, is audible upon a bell. The distant station holds down his 
signalling key, sen ing а current to line, and the calling station 
seeing this by means of the galvanometer in his line circuit turns his 
swi to * For staff,” which diverts the incoming line current 
through the line" coils of the electro et, and at the same time 
puts his “local” battery through the other pair of coils. Strong 
magnetic fields are excited at XX (Fig. 4), and the armature is held 
fast to the electromagnets. The staff at the top of the magazine is 
lifted to the head of the instrument by hand, and then drawn evenly 
towards the left. In its passage it first meets the projecting tail- 
piece which is pivoted centrally, and carries on its upper extremity 
the electromagnets, and this it pushes upwards out of its way and 
towards to the right, as will be seen from Fig. 5. This results in a 
tendency to lift the the electro ets, and with them the armature 
forming the electric lock. This then enables the rings on the staff 
to engage the pawls of the other locks and to lift them also, and the 
whole of the discs are thus released eel and describe a quarter- 
circle (in the opposite direction to when a staff is inserted), 
travelling now in the rame direction as the hands of a watch. 


* Paper read at the Dublin Local Section of the Institution of Electrical 
Engineers, 
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The switch which deflects the line and local currents through their 
respective electromagnets is restored to its normal position automati- 
cally, and this is the function of the first disc (Fig. 6), which, in making 
its quarter turn to the right, pushes back the switch lever to the vertical 
position, breaking the local battery circuit, thus preventing the waste 
of the local battery, which otherwise might be useless when wanted 
if the switch had not been restored. e action of the fifth disc is 
of the greatest importance. On its periphery rests a lever pivoted 
near its other extremity. The configuration of this disc causes the 
lever to rise on one quadrant, and to fall on the next alternately, 
and its free end thus reverses the line and earth connections on two 
switch levers. It will be seen that the withdrawal of a staff has 
thrown the instrumenta out of phase with each other, and it is thus 
not possible to energise the electromagnets at either end until the 
staff is returned to one of the instruments—it does not matter which— 
as the line electromagnet and the local electromagnet oppose each 
other at both stations. The direction of the local current through 
the coils does not vary, but flows always the same way. If the staff 
should have been withdrawn for siding operations, and is after- 
wards returned to its own magazine, the discs make a quarter-turn 
in the reverse direction, and the instrument then takes its original 
position. If, however, the ataff be inserted in the magazine at the 
opposite end of the section, then that instrument is reversed, and both 
instruments are in phase, the discs in each having made a quarter- 
turn, but in reverse directions, and being relatively as they were 
originally. The return of the staff to the magazine is acknowledged 
on the bell, and either station can then get out another staff. 

It will be observed: that from the construction of the instrument 
one staff only can be obtained at any time, and that even if the cir- 
cumstance be overlooked and the necessary signals exchanged, it is 
quite impossible to release another staff at either end so long as one 
staff is out. I have not described the functions of the other two 
discs. They have mechanical locks merely—the fourth disc having 
two—and cannot be operated until the electromagnetic lock has been 


released. It will be observed that with such an instrument great 
possibilities of handling traffic are presented, it being no longer neces- 
sary to carefully arrange the points at which trains shall pass each 
other. Sixteen “staffs” in most cases are sufficient for any section, 
and these if placed at the up end would distribute themselves, but if 
by any contingency they all got to one magazine they could be with- 
drawn mechanically in pairs, but not singly, and restored to the 
other instrument. It is possible to have double magazines made 
for as many as 30. staffs in a section ; all that is necessary is to 
have the magazines both coming to the one slot under the discs 
in the head. It is a detail, but I should perhaps mention that 
there is a disconnecting switch and galvanometer in the line 
circuit of each instrument, which are used to show that the staff 
has been obtained, This switch also isself-restoring. There are aleo 
various kinds of safety devices, but as they do not affect the principle 
of иаа need not dwell upon them further. The “staffs” are 
made so that they cannot be placed in a wrong pair of train staff 
instruments, a slight alteration in mechanical detail being all that is 
necessary. The staffs are, I need not say, properly labelled also. 
The question of “switching out” a train steff block section, as is 
done on double lines controlled by means of Harper’s or Preece’s 
blocks, is, therefore, out of the question, as the staffs if over-carried 
would not fit the more distant instrument, and when such a switch- 
ing-out arrangement is essential additional train staff instruments 
must be fixed. The alternative is to fix a separate loud bell, say, on 
the station platform outside, where it can be heard by anyone 
employed about the station on other duties One bell could be used 
to indicate the call from all the staff circuits. In some very excep- 
tional cases it may be that a suitable bellis placed in a station- 
master's house or bedroom. Ву the use of this instrument any 
number of trains can be sent in either direction and in any order. 
If there is an intermediate siding in the section, a key is fitted on 
to the end of each staff, and the siding is thus absolutely controlled 
beyond any possibility of accident. eo x 0n 


I have stated that one conductor only was used to connect the two 
instruments—instead of two conductors for a metallic circuit, as 
originally specified in 1889—but by means of the condenser method 
this solitary conductor is available also for telephone working; and 
each signal cabin can thus speak to its nearest neighbour on each eide 
without any fear of risk to the block working, a single conductor thus 
sufficing for absolute staff block and telephone working. It may, 
however, happen that there is between the stations, and out of sight 
of both of them, a movable bridge, such as those over the Shannon, 
having a span lifting from the horizontal to the vertical position, thus 
cutting out a section of the bridge and of the rails to enable the 
navigation of the river to proceed without limiting the height of the 
masts and funnele. Whilst such a bridge is open and the rails not 
continuous, train staff signalling ought to be impossible, and this has 
been very ingeniously arranged by locking the bridge electrically 
from the two train staff instruments controlling the section. At the 
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bridge cabin itself the lever in the signal frame which operates the 
ponderous bolt locking the bridge is itself locked electrically, so that 
the lever cannot be drawn. 

This electrical lock consists of two paira of electromagnetic coils 
mounted exactly as in a train staff instrument, one pair being joined 
by means of a switch to the up side and the other pair to the down 
side of the staff circuit, and their opposite ends earthed. In ordinary 
circumstances A works to B through the switch at the bridge cabin 
without touching the electromagnet coils there, but when it is desired 
to open the bridge and the usual preliminaries have been gone 
through, the signalman at the bridge cabin turns his switch, and so 
deflecting the current from A through one pair of the electromagnet 
coils and to earth, and the current from B through the other pair of 
electromagnet coils and to earth. The electrical lock is thus released 
and the lever can be drawn. This, of course, supposes that the 
*' staffs” belonging to the section are all in the magazines and the 
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instruments in phase, otherwise it is not possible to take off the electric 
lock. The lock having been taken off, the circuit between A and B 
becomes disconnected, as shown in the diagram (Fig. 7, C), and must 
remain so until the bridge has been restored and locked mechanically 
from the lever frame, when the line circuit between A and B can 
again be completed by the switch. A and B then, on being requested, 
lock the bridge electrically from their staff instruments, and the 
section over the bridge is again open for train staff working. It will 
be observed that the man actually in charge of the bridge is power- 
less for mischief, whether wittingly or not. He can do nothing if 
the staff is out at either end. It is often the сазе that there is an 
intermediate station in a staff block section without any block or 
telegraph, and it may be most desirable to give it communication 
with the two signal cabins controlling the staff section. This can be 
done by leaking-in a telephone set, using condenser working for 
speaking and a magneto-gerterator for ringing (Fig. 8). The ordinary 
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working of the staff would thus not affect the intermediate apparatus 
in any way, nor would their telephone working by the condenser 
method be affected by it, as when the terminal stations wanted 
to speak to «ach other they would use the train staff instrument 
and bells for calling p es, and so not disturb the intermediate 
bell, which would respond to alternators only. A choking coil is 
used in the block bell circuit. It will be understood that a single 
conductor could thus te used for: (1) block signalling ; (2) tele- 
phonic speech— condenser method; (3) bridge locking; (4) telephonic 
b, intermediate station—magneto-ringing ; and that each of 
these circuits would practically be 1 иа of the other, and the 
whole having as the first consideration absolute safety and freedom 
from breakdown. | 
In all these block circuits it is usual to employ Leclanché batteries 
both for the line aud the local circuits, and they have proved exceed- 
ingly reliable and trustworthy under very indifferent housing and in 
all conditions of weather, the difficulty as to their being accidentally 
left in short circuit on the train staff having been provided for by the 
first disc cutting off the local battery from the coils the moment it 
has completed its duty (Fig. 6), Earthenware jars of quart size are 
used, with zinc plates bent into the form of 3 cylinder. These plates 
were originally 4in. in diameter and Gin. in length, but the present 
ractice i8 to use a shallow zinc of the eame diameter and hang it 
rom the top of the earthenware cell. The greatest depth of zinc is 
3in., and шер tapers to 3in. The weight of zinc in each plate is 
only one-third of the former quantity, whilst in all essential respects 
the cell is the same. No difficulty is found in the maintenance of 
these modified cella The shallow zines wear gradually until they 
resemble the blade of a pocket-knife, the lower edge of the zinc 
becoming quite sharp. 
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Unusual conditions have arisen in the maintenance of the train 
staff instruments, partly on account of the current being several times 
as large as that used on telegraph and telephone circuits— 150 milli- 
amperes being usually allowed—and also partly on account of ita case 
and supports being of iron. It is quite possible that in drier climates 
than this such difficulties have not been felt, but originally a deal of 
trouble in some localities was caused by disconnections in the elec- 
tromagnet coils due to leakage eig o the case to earth. Drier 
battery accommodation has, however, been provided, and a much 
higher standard of insulation obtained in the coils themselves, so 
that this difficulty, which was excessively local and not general, 
disappeared, and these instruments are causing very little interrup- 
tion to traffic from failures of any kind. They have so increased the 
capacity of a single road that we shall probably see no new double 
lines of railway track in Ireland in our time. 


Before I conclude, perhape, I ought t» mention the introduction of 


superimpoeing— i. a, a telephone circuit being superimposed on a 
Morse telegraph circuit in order to obtain freedom from inductive 

turbances cn the former without using more than the two con- 
ductors for the two circuits. Such circuits exist on our main lines 
of telegraph which run along the railways, There is more than one 
method of superimposing, but I am illustrating one only (Fig. 9). 
The Morse circuit is joined to the centre of the “inner” ends of the 
primary coils of a transformer, and, after passing through them in 
multiple, js taken off again and passed over both conductors until the 
point is reached where superimposing is no longer necessary. The 
two conductors are then joined to the two outer“ ends of the 
primary coil of a aimilar transformer and taken off from the centre 
of the “inner” ends, and so made one conductor once more. The 
telephone circuit goes continuously through both secondary coils in 
the каше direction, and is then earthed where it joins the single con- 
ductor. The ringing is by magneto-generators and magneto-bells, 
In order to get perfect silence it is also necessary to resort to the 
usual method of crossing the conductors until the noise from the 
adjacent circuits is got 1id of, as the conductors used for the Morse 
circuit are on the eame arm and run straight and not twisted. I 
have Бера more than surprised personally with the result so far as 
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freedom from induction is concerned. It will require to be heard to 
be fully appreciated. | | 
And one other matter I would like to mention, and tbat is our 
common struggle to live, continuing to use the earth as everyone's 
return for all sorts of circuits, irrespective of their working condi- 
tions, power, or length. It seems to me to be only yesterday since 
conductor-reeistance tests were readily made from this city to * earth " 
at any point in Ireland, and readings taken quite easily by means of 
a Wheatatone bridge. Alas! the galvanometer needle will not now 
stand still for а fraction of a second. “Earths” in parts of Dublin 
quite away from any tramlinea—even some of them in the centre of 
the yards of railway termini, with many surface lines of steel rails 
on each side of them—and “earths” 30 miles away show constant 
difference of potential. I suppose if the telegraphs were worked 
as “closed” circuits without any battery it would be a case of 
stealing current. | NAE 
_ Fig. 10 may be taken as an actual record typical of a telegraph 
circuit at rest, The diagram is made in the actual degree values of а 
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* lineman's detector," and not in volts. I thought this might interest 
us all,as we see it from different poni of view and interpret it from 
totally different premises. And on this common ground I will 
conclude. I hope I have not been tedious. 


DISCUSSION. 


Mr. F. GILL said that so far ав he knew only one of the railways in 
Ireland ran its own telegraph system. The fact that it was not found 
necessary to provide an extension alarm in case the line broke down, spoke 
volumes for the maintenance of the lines. He considered the condenser 
method of working the telephones very interesting. His experience had been 
that it was possible to speak through a 4rd microfarad condenser. He was 
rather in doubt as to how the arrangements shown in Fig. 1 were provided 
with Webb and Thompson staff instruments, as Mr. Kinsey had stated 
this was a difficulty ; but, perbaps, he simply faced the difficulty and 
accepted the impossibility of switching out. With regard to the locking 
of bridges, he thought the method was a very ingenious one indeed. As 
he understood the drawing, it was necessary for both A and B to send 
eurrent to the line in order to release the locking bolt, but he would like 
to enquire what happened if A and B were not requested to unlock. Was 
the arrangement absolutely fool-proof? Mr. Kinsey mentioned a circuit 
of only 5 miles having to be duplexed to guard against inductive diaturb- 
ance ; he would like to know where the necessity fur duplexiog arises He 
also wished to ask Mr. Kinsey whether he had experience with two or 
more duplex circuits on the one route of poles, and if so, what system of 
transposing they carried out? Some little time ago he was looking into 
the question of the difference in potential from earth, and came across 
some curious things. There was a difference of 2'3 volts between the 
Lucan tramway rails and the Dublin United rails, both at Kingsbridge. 
There was a very small difference between Dublin and Kingetown, the 
maximum obtained was 2'9 volts; he thought this spoke well for the 
bonding of the rails. Mr. Holbrook writing trom Sligo said “ the needle 
won't stand still, even here.“ C ' 

Mr. J. W. TOWLE said that with regard to the trouble arising from the 
variation in the earth's potential, there might come a time when the 
railway authorities would consider the question of putting metallic 
circuits throughout on railways. The principal thing wbich struck bim 
about the block signal instruments was how reliable the interlocking 
arrangements were, one signal proving the other correct. 


G 
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Mr. W. TATLOW said that many people had a poor opinion of the saw- 
tooth lightning arrester. He asked whether Mr. Kinsey bad bad any 
experience with the vacuum tube lightning arrester, wbich would not give 
a short-circuit after discharging. 

Prof. W. F. BARRETT, F.R.S., inquired how many volts were repre- 
sented by Fig. 10, and alzo the extent of the variation of the potential of 
the earth. He said that great disturbance was going on from this cause, 
and supposed that effects had been noticed on telephone cables. He would 
like to obtain some information with regard to the difference in con- 
ductivity of the earth at different seasone of the year. He considered it 
was a matter of very great importance, from the agriculturists, point of 
view, to know the constants at different periods of the year, and it would 
be very valuable if data were obtained showing the variation in the resis- 
tance of the eoil at different periods for the use of agriculturists to deter- 
mine the amount of moisture present in the earth. 

Mr. A. T. KINSEY said, in reply to Mr. Gill, that there were various 
ways of overcoming the difficulty of using the Webb and Thompson train 

staff instruments at night. If there was a night service, one method was 
to provide a relay to a large bell on the station platform. With regard to 
the locking arrangement of bridges, he explained that without troubling to 
go near to the electrical apparatus, the signalmen restored the bridge to its 
horizontal position mechanically ; and unless both stations sent their cur- 
rent, the block signals could not be operated. The bridge was fool-proof. 
With regard to the necessity for duplexing, he said the induction from a 
reversal of 50 volts on the telegraph circuit was considerable, and could be 
quite overcome by the method shown in Fig.9. He knew of no case of 
duplexing two circuits on the same line of poles, but considered that in 
such event it would be necessary to change this method. With reference 
to the difference in potential between Dublin and Sligo, he said that a 
difference would be found between all parts of Ireland. Sometimes it 
might bea negative current and sometimes a positive current. He had 
found vacuum tube lightning arresters very fickle in their action. He 
remembered a case of 60 of these arresters having been put on one side 
as defective, but when again tested a week or two afterwards were found 
to be allright. Vacuum tubes were used by the Post Office for under- 
ground work, and were found to work satisfactorily, but required periodical 
testing. In reply to Prof. Barrett, as to the approximate value iu volts of 
Fig. 10, about 3 volts represented the dip on either side of zero. It would 
be a rather difficult matter to obtain records of the earth’s potential at 
different seasons of the year, as Prof. Barrett suggested. 


FEBRANTI METERS. 


Messte. Ferranti (Ltd.) have issued an illustrated pamphlet of their 
continuous-current meters, and we give below е description of 


Fic. 1.—5-Ampere Meter. 


the latest improved pattern of these instruments. Ferranti meters 
have been on the market for many yeare, aad were the forerunners 
of the motor type of meter for direct currents. A section through a 
10-ampere instrument is shown in Fig. 2, Current enters the meter 


at T+, passes up the steel pole SP to the mercury bath MB, 
contact with the mercury being made at C. It then flows radially 
through the bath to the iron ring IR, which is connected to one end 
of the coil CC, of copper wire, finaly leaving the meter at T—. The 
mercury bath is i ted both at the top and bottom by means of 
vulcanised fibre, and thus forms the armature, as in a motor of the 
unipolar type. 

e electromagnetic action between the magnet and the current 
passing through the mercury causes the latter to revolve. The 
driving torque varies as the square of the current, but the resist- 
ing torque, due to fluid friction, as the square of the velocity, 
consequently the velocity is directly proportional to the number 
of amperes passing through the meter. The motion of the mercury 
is communicated to the counting train by the fan F and the worm W. 
A swing train ST is arranged at the back of the aoe gear, and 
with this set of movable wheels two adjustments are possible : (1) by 
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Fig. 2.— Section of 10-Ampere Meter. 


means of the swing plate P which carries the train, the first wheel 
can be brought into gear with the worm of the spindle, and (3) the 
train can be turned round the centre of its first wheel, bringing the 
ratio pinion, which is fixed on the last spindle of the swing train, 
into gear with the ratio wheel, fixed to the first spindle of the front 
train. This communicates the motion of the mercury to the train 
of wheels operating the fingers at the front of the meter. The dials 
read directly in Board of Trade units. A certain amount of perma- 
nent magnetism in the steel pole is required to start the meter with 
very small currents, and formerly, a short ctrewit current i 

through the meter for a second or two would so over-magnetise the 
pole as to cause the meter to run too fast with ‘ntall currents for 
some time afterwards. This trouble has been removed'by means of the 
soft iron sleeve S, and it is now possible to pass 100 amperes through 
а 10-ampere meter for a short time without in way damaging the 
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instrument or affecting its constant. The insulation resistance 
between meter and case is usually high ; 30 megohms can be guaran- 
teed, though 200 megohms have been obtained, and the insulation 
will successfully withstand a test pressure of 2,000 volts alternating. 
Handles are now fitted to all meters (100 amperes and under), and 
these assist materially in prevents the spilling of mercury when 
the meter is being carrie | 


THE WORLD’S COPPER PRODUCTION IN 1901. 


Messrs. H. R. Merton & Co., the well-known firm of metal brokers, 
have recently issued their annual statistical circular relating to the 
рр of copper in 1901, and from this circular we take the 
following : 


The total output of copper in 1901 was 512,131 tons, as compared 
with 486,039 tons in 1900 and 472,244 tons in 1899. The largest 
contributors to this enormous total are the American mining com- 

ies, the output of the Lakeand Western Mines for the three years 
ving been 262,906, 268,787 and 267,410 tons respectively. These 
totals show that the control of the Amalgamated к ae Co. has 
served to check the output of the American mines, the leasened pro- 
duction being most marked in the case of the Montana mines, which 
Sie en 9,000 tons less copper in 1901 than in the previous year. 
there been no growth in the production of other countries, the 
total output of copper in 1901 would, therefore, have been about the 
game аз in 1900, and the break in price which has relieved the con- 
sumer would most probably not have occurred. The outside coun- 
tries and mining companies have, in fact, saved the consumer from a 
permanent price of £70 per ton. 

The production of the mines situated in Spain and Portugal during 
1901 was 53,621 tons, as compared with 52,872, and 52,168 tons 
in the two previous years, and the output ot these mines is unlikely 
to show any marked increase in the future. Australasia comes third 
in order of production, with an output of 30,875 tons in 1901, as 
compared with 23,000 tons in 1900 and 20,705 tons in 1899. "This 
bich increase in production is, of course, a direct consequence of the 

igh price of copper in 1900 and 1901, and of the flotation of many 
new mining companies, We are doubtful whether this level of output 
will be maintained, now that copper is once more selling at 
250 — E55 per ton. Chili occupies fourth place with a production of 
30,000 tons,as com with 25,700 and 25,000 tons in the two 
previous years. e increased price has here, again, led to new 
mining developments, which may not be permanent. Japan follows 
Chili with an output of 27,475 tons in 1901, a decrease, since this 
country produced 27,800 tons in 1900 and 28,310 tons in the 
preceding year. Mexico occupies sixth place with a production of 
23,795 tons, as compared with 22,050 tons in 1900, and 19,335 
in 1899. "The increase of 4,000 tons is in the output of the out- 
side mines, for the production of the famous Boleo mine remains 
stationary at about 11,000 tons. The German mines have produced 
21,720 tons in 1901, as against 20,410 tons in 1900 and 23,460 tons 
in 1899. Here, again, there is a decrease to record in the figures for 
the three years, and Germany has sunk from the fifth to the seventh 
place as a copper-producing country. Canada, with an output of 
18,800 tons in 1901, now ranks eighth in order of production, 
and the figures for 1901 show a striking advance upon the totals for 
1900 and 1899, which were 8,500 and 6,730 tons respectively. In 
this case the activity in the Sudbury mining district of Ontario is 
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Locality of | 

Mines, 
1 | Le Roi Mining Company. . . . Brit. Columbia 
2 |*Copper Corporation of Chili. Chili . . 


No. 


— 


Name of Company. 


| 
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5 | Mid-Moonta Copper Mines . S. Australia. 160,000 Do. 
4 M. Lyall Comstock Copper Co. Tasmania 500, 000 Jan., 1899 
5 | Copper King, Ltde California ...... 550, Do. 
6 |*Balla Balla Copper Mines ...... N. W. Australia 260,000 Feb., 1899 
7 Colonial Copper Corporation. NewS. Wales. 125,000 April, 1899 
8 | Einashleigh Freehold Copper | 
MLnee Queensland.. 200,000 | May, 1899 
9 |*Tablas Finana Copper Co. ...| Spain ........... | 150,000 Do. 
10 fPanuco Copper, Ltd. ......... exico ......... 500,000 Do. 
11 Lloyd Copper Co New S. Wales. 250,000 Do. 
12 | Copper Co. of British Columbia| Brit. Columbia 100,000 July, 1899 
15 | Ardilla Copper Mines Portugal ..... 120,000 Do. 
14 | Mt. Lyall Blocks Copper Cor.] Tasmania. 300, 000 Aug., 1899 
15 | Caledonia Copper Co. .........| New Caledonia | 750, 000 Do. 
16 | Mt. Chalmers Copper Mines... Queensland. 150,000 Do. 
17 Le Roi, No. 2, Ld., Copper Mines, Brit. Columbia | 600,000 | June, 1900 
18 | Velvet (Rossland) Mine Ditto 200,000 Do. 
19 | Rossland & G. W. Mines Ditto 500, 000 July, 1900 
20 | Wandilta Copper Mines ......| Australia 120,000 ' Dec., 1900 
| Total ... £6,525,000 | 


Old mines re-opened. — t In liquidation. 


the pressure on 


partly responsible for the increased production of copper, many of the 
mines which have been bought and worked chiefly for their nickel 
ores producing also cupriferous ores. Peru has produced 9,520 tons 
of copper in 1901, as compared with 8,220 and 5,165 tons in the two 
коеш. years. Here, again, rapid progress is marked by the totals 
for the three years. | 

The Russian production in 1900 and 1901 is estimated to have 
amounted to 8,000 tons, as compared with 7,210 tons in 1899, but 
these figures lack the weight of official returns. 

South Africa ranks eleventh with an output of 6,400 tons, a decrease 
upon the figures for 1900 and 1899, which were 6,720 and 6,490 tons 
respectively. The remaining countries each produce less than 5,000 
tons annually, the output of the United Kingdom being given as only 
600 tons. 

The average price of “G.M.B.’s” on the first of each month in 
1901 was £67. 19s. 3d., as compared with £72. 168, 6d. in 1900 and 
£51. Тв, 10d. in 1899. u | 

In conclusion, the foregoing list of copper mining companies 
floated in London during this period of high prices in 1899-1900 may 
be of interest to our readers, since the collapse of the Amalgamated 
Copper Co.'s control of the copper market is ae due to the mining 
developments which followed these flotations in London. 


THE CAPILLARY ELECTROMETER.* 


BY G. J. BURCH, M. A. 


What may be called the insulation resistance of the capillary elec- 
trometer is important for two reasons—first, as to its bearing on the 
theory of theinstrument, and, secondly, as affecting the method of using 
it in dealing with electrical charges or quantities of limited amount. 
I propose briefly to record some of my own experiments on this head. 
In many capillary electrometers, if an excursion of the meniscus is 
produced by touching the terminals with a source of E.M.F. and 
then removing it, leaving the circuit open, the meniscus returns in 
a comparatively short time to the position it would occupy if the 
instrument were short-circuited. In other worda, the charge, which, 
as Lippmann showed, is contained in the instrument as long as the 
meniscus is deflected from its zero position, gradually leaks away. 
The question naturally arises whether this leakage is accidental, like 
that of a gold-leaf electroscope, or essential, in the sense that some 
small current may be necessary to maintain a deflection. Lippmann, 
in his original thesis did not mention any direct experimental inves- 
tigation of this problem, though his whole mathematical argument is 
in accordance with the supposition, that no current is required to 
maintain a deflection. I, therefore, began my practical examination of 
the properties of the capillary electrometer in January, 1887, with thia 
experiment. I matea quick-acting electrometer, carefully insulating 
its parts with freshly cut soft rubber, and joined it up in series with 
a very sensitive galvanometer in the derived circuit of a poten- 
tiometer. Both instruments were furnished with short-circuiting 
keys. On opening the electrometer key, there was a large 
excursion of the meniscus. As soon as it had come to rest at 
its new position under the action of the E.M.F., the galvanometer 
ehort-circuiting key was opened. There was no deflection. But any 
thing that caused the meniscus to move—whether a slight change in 
the mercury, or a small movement of the rider of 
the potentiometer, produced a large or even violent, but always 
temporary, deflection of the galvanometer. I found afterwards that 
Fleisch] had obtained similar results in 1879. | 

The converse of this experiment is specifically referred to by Lipp- 
mann. If a charge is communicated to an electrometer by rubbing 
the terminals with the finger, and the circuit is left open, the mercury. 
returns to its zero point very much more slowly than if the circuit is 
closed. And I found that by careful attention to the insulation the 
capillary electrometer could be made to hold a charge quite as long as 
а gold-leaf electroscope. Thus another instrument mae a few weeks 
later was left charged with the circuit open, and“ no change in the 
deflection could be detected after 35 minutes.” | 

The most remarkable experiment of this kind was made uninten- 
tionally. In June, 1898, I made a new projection electrometer for the 
work on the electromotive properties of nerve in which Prof. Gotch 
and I are engaged at Oxford. This instrument is the most rapid and 
sensitive that I have ever employed, and it is still in use. A few 
weeks after it was set up, it was accidentally left, charged to about 
0:025 volt, with the circuit open, from 1 p.m. on Saturday to 10:30 a.m. 
on Monday. The image of the meniscus was still, as it had been left 
45} hours before, between two reference lines on the screen corre- 
sponding to a difference of potential of 0:0008 volt, во that this repre- 
sents the maximum loss, and as the zero-position had not altered, at 
least 97 per cent. of the original charge still remained in the electro- 
meter. And asthe circuit included no less than seven keys and 


* Paper on “ Contributions to a Theory of the Capillary Electrometer, 
L On the Insulation Resistance of the Capilliary Electrometer and the 
Minimum Quantity of Electricity Required to Produce a Visible Excur- 
sion " read before the Royal Society on May Ist. 
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switches and about 23 metres of wire, it is probable that the instru- 
ment was not responsible for all the 1 e. Inasmuch as it might 
be objected that the mecury had stuck in the tube and so main- 
tained its position before closing the circuit, I waved an electrified 
ebonite tube to and fro near one of the terminals. This causes the 
meniscus to move up and down by induction exactly as it would 
cause the gold leaves of a charged electroscope to diverge more widely 


or collapse. But just as the gold leaves would remain divergent ` 


after the final removal of the ebonite at the same angle as when they 
were first charged, so the meniscus when the ebonite is taken away 
returns to the position it had assumed in virtue of the original charge 
put into it, always supposing that no sparks have been allowed to 
pass. This method is extremely useful in guarding against falee 
readings due to a aticky tube. I have verified this result several 
times since by observations extending over five or six hours, but I 
o not cared to risk leaving the key open during my absence from 
the room. | 


After a lapse of nearly four years the insulation resistance is 
naturally less, but it varies greatly with the weather. The easiest 
way of making comparative measurements is to observe the time 
required for any charge to fall to half its initial difference of poten- 
tial. This I shall refer to briefly as the “ time of half-discharge," and 
it answers to the time constant" of a condenser, but is simpler to 
use in practice, as it is easier to divide a number by 2 t by 
2°71828, and also to observe deflections consisting of a whole number 
of scale divisions. On March 27th of this year, tbe time of half- 
discharge was 13min. On April 14th, just before rain, the weather 
having suddenly become warmer, the time of half-discharge was only 
65 seconds. This is an exceptionally low value. A gold-leuf electro- 
scope in the eame room could not be made to retain a charge for 
10 seconds. In dry weather the electrometer responds во readily to 
frictional charges that the test care has to be taken to avoid 
touching the table with the sleeve or coat, lest the mercury should be 
driven out at the tip of the capillary. 

The cause of the leakage is obviously two-fold. Part of it is 
external, as is evident from the marked influence of the weather. 
The capillary electrometer is necessarily a difficult instrument to 
insulate. Glaes ie, under the most favourable circumstances, liable 
to attract moisture in a rising temperature, and it becomes still more 
so when a portion of its surface is in contact with sulphuric acid 
diluted to such an extent. Varnish cannot be used, but I have 
thought vaseline round the ends of the tubes diminishes the leakage. 
The other part of the leakage is internal. The cause of it is easily 
explained. The acid wets the glase, and the mercury does not. There 
is, therefore, a tendency for the. acid to insinuate itself between the 
mercury and the walls of the capillary. Thatit does so is evident on 
examining the mercury column under the microscope by front light 
with a high power. A film of liquid can be seen between the metal 
and the glass, and traced for some- distance. When a short column 
of mercury ‘Sem. or 3cm. long is used, this film soon passes right 
up the tube, and in a few weeks acid can be seen above the mercury. 
Even in the U-tube, where the mercury is beneath the acid, the same 
action takes place, though less rapidly. For this reason I prefer to 
have a depth of 8cm. or 10cm, of mercury in the capillary, and бст. 
in the U-tube. The internal leakage is least when the electrometer 
is new. Instruments which leak badly generally also creep ”—i.e., 
. if left on open circuit the mercury doea not remain at zero, but creeps 
slowly up or down, owing to some E.M.F. witbin the instrument. 


It seems at first sight inconceivable that there should be no cur- 
rent through a circuit consisting of platinum — mercury —dilute 
sulphuric acid - mercury platinum, all of which are good con- 
ductore. Yet we have this fact : the time of half-charge of a quick 
electrometer is of the order of „th second, but the time of half- 
discharge of the came instrument on open circuit may be counted by 
days. ‘The resistance to the passage of the current is manifestly not 
ohmic, but some effect produced at the interfaces between mercury 
and dilute acid. 

The conditions suggest the counter E M.F. of polarisation, and 
here we are met by the experiments of Bouty, showing that the sum 
of the E.M.F.s of polarisation at the two electrodes is always less 
than the applied E.M.F., no matter how weak it may be, so that 
there is always a permanent current through the electrolyte. The 
explanation 1s, I believe, to be found in the fact that we are dealing 
with an interface between two liquids which cannot diffuse into each 
other, and that the electrical and chemical, as well as the mechanical, 
stresses are in some way distributed evenly over the whole area of 
contact; so that local astion, to which perhaps we should ascribe 
the permanent current through the electrolyte with solid electrodes 
observed by Bouty, is prevented. I have already published my 
opinion that there is no electrolysis, properly so called, in a well- 
made electrometer. 

A point of practical interest arises in connection with the rapid 
leakage of the charge in damp weather. How far does this defective 
insulation affect the records obtained with the apparatus? Taking 
the worst conditions—namely, when the time of -discharge was 
65 seconde, and the severest test, namely, photographing the discharge 

of a small Leyden jar charged to half a volt into the electrometer, 


we have the following data:— The passage of the sensitive plate 
occupies 0:1 second, i. e., в} of the time of half-discharge. A simple 
calculation will show that the total lors of charge in O I second would 
be about one-tenth per cent., and as such a record would be com- 
pleted in leas than 0°01 second, the difference would be quite inappre- 
ciable. It may be of interest to give some data as to the quantity of 
electricity which an electrometer will detect. I took an ordinary 

old-leaf electroscope with a brass knob lin. in diameter, and charged 
it so that the leaves diverged at an angle of about 20deg. I then 
touched one of the terminals of the electrometer with the knob of 
the electroscope—the mercury 1 shot right out of the field. 
I then tried smaller c and found that a permanent excursion 
of fully lem. was caused by a charge that produced a barely visible 
divergence of the gold leaves. 

In order to measure the minimum quantity of electricity required 
to cause a visible movement of the meniscus, I earthed one pole of a 
four-cell accumulator, and touched the other with an insulated brass 
ball 33cm. diameter, freshly polished, but not wx san There 
was а sudden upward jerk of the meniscus, not followed by any 
return. After six such charges, the level of the image of the meniscus 
had risen fully 1mm. On reversing the charges on the sphere, the 
direction of the movement of the meniscus was reversed. With 4 volts 
the excursions were smaller, but well marked, and with 2 volts they 
were just visible. The total quantity of the charge, therefore, was 
A x 300 =0°011 electrostatic unit. But as the screen on which the 


excursions were observed was placed 8lcm. from the lens, whereas 


the photographs are taken at a distance of 126cm., and as details are 
discernible on the photographs with a lens that are quite invisible 
to the naked eye, it may be safely said that a quantity equal to roth 
electrostatic unit will produce a measurable excursion. The capa- 
city of this electrometer is 0:363 microfarad at the part used in thia 
experiment. 


PARLIAMENTARY INTELLIGENCE. 


mure ry 


LONDON UNDERGROUND RAILWAYS. 
Monday, May 26. 
CENTRAL LONDON RaILWAY. 

On Lord Windsor's Committee resuming, after the Whitsun recess, 

The Hon. J. D. FITZGERALD, K.C., for the Central London Railway 
Co., speakiog with regard to the portion of his bill relating to the acqui- 
sition of land for the extension of the generating station at Shepherds 
Bush, the raising of new capital for rolling stock, the enlargement of Marble 
Arch station, &c., asked the Committee to allow this to proceed, as there 
was no opposition whatever. 

Sir HENRY OAKLEY confirmed the objects sought by this section of 
the bill, and 

The Committee passed the preamble. 


City AND NORTH-EAST SUBURBAN RAILWAY. 


Mr. BALFOUR BROWNE, K.C., referring to the circumstances which 
had been instrumental in the withdrawal of the City and North-East 
Suburban Railway (see The Electrician, May 15), said that all the local 
authorities along the route had now passed resolutions of regret 
for the action taken by the promotera. Everyone of them were 
most anxious to have a line even to Whitechapel, feeling certain that 
some means would be found of getting into the centre of the City. 
In addition to this, the Parliamentary representatives of the dis- 
tricts in question had waited upon Mr. Clinton Dawkins, of Messrs, 
Morgan, to see if this firm would give more unconditional support thao 
they had been able to offer on the spur of the moment, after the Com- 
mittee’s decision. Therefore, the promoters proposed, if the order now 
before the Houre of Lords, giving leave to withdraw the bill, could be 
discharged, to ask their lordehips to hear them in reply, there being now 
no opposition to the scheme except the Great Eastern Railway Co., which 
had already been heard, and a question of insulated returns by the Еб 
London Railway Co. which was only & clause opposition. The result of 
the appeal to Messrs. Morgan was an undertaking to give financial support 
to the railway, provided that the line was satisfactorily connected 
with the through route from Hammeramith to Palmera Green. The 
promoters were also informed by another influential fiaancial gentleman, 
quite independently of Messre. Morgan, that half the capital could be 
easily found. Therefore, it was proposed to come next session with a line 
from Whitecbapel by an entirely different route. If tbe bill was now 
withdrawn it would waste a ye ir, and it was for this reasoo, under the 
new circumstances, that he asked the Committee to hear him if he could 
obtain the discharge of the order. 

Mr. LITTLER, K.C., for the North London Railway, objected to this 
procedure, which, he said, was entirely irregular. 

The CHAIRMAN remarked that the Committee could not give any 
support to such an application. 


Lonpon UNITED, NonTH-EAsT LONDON AND PICCADILLY AND City RAILWAYS, 

Mr. BALFOUR BROWNE, in respect of the landowners' opposition, 
still outstanding, to the through route from Hammersmith to Palmers 
Green (see map in The Electrician of April 25, p. 21), suggested а com- 
pensation clause, by which the period was limited to two years. Such 
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compensation should be determined by an arbi rator to be agreed upon by 
the parties, or in default to be appointed by the president of the Survey- 
ors' Institution for the time being, the provieions of the Arbitration Act of 
1889 to apply. 

The CHAIRMAN asked counsel representing landowners to consider this 


ause, 

Mr. READER HARRIS, K.C., then put his case for tbe opponents to 
the combined scheme who lived in Kensington Gore and Princes-gate. 
This opposition was in reality against the London United Electric Railways, 
rather than against the Piccadilly and City Railway. He asked that this 
portion of the bill should not be —firstly, because no serious public 
necessity was proved, and, secondly, that if, there was, existing means of 
locomotion were amply sufficient. 

The CHAIRMAN said the decision of the Joint Committee last year in 
suggesting the present route proved the public necessity. 

Mr. READER HARRIS said that, admitting the necessity was there, 
the existing means were sufficient. In addition to this there were the 
objections against vibration, and also the fact that the line ran between 
the Albert Memorial and the Albert Hall. 

A large number of property owners were then called. They objected 
chiefly on the point of vibration. Questioned by the Committee, the 
majority had no knowledge of the results of the experiments published in 
the report of the Vibration Committee last year. | 

Lord ROBERT CECIL, representing the churches of St. Martin’s-in-the- 
Fields and St. Clements Dane, both in the Strand, asked for modified lines 
of route near these buildings, Any subsidence in respect of these churches 
could not possibly be met by a compensation clause. He also protested 
against the vicarage of St. Martin’s-in-the-Field being scheduled in the bill. 

. Evidence in support having been given, l 
- The CHAIRMAN *aid the Committes had decided to pass the preamble 
of the bill for the railway from Hammersmith to Palmers Green. 


The Clapham Junction-Marble Arch Railway, a portion of the London 
United Electric Railways, was next considered. 
Mr. BALFOUR BROWNE, said that what little opposition to tbis bill 
there was had been settled with. 
ЫШ ARR ROBINSON went into the witness box to support the 
an 
The CHAIRMAN ann-unced that the preamble was proved. 


BnRoMPION-PicCADILLY RAuwar (EXTENSION TO HOLBORN). 
The Brompton- Piccadilly Circus extension from Piccadilly-circus to 
Holborn (see map in The Electrician July 9, p. 107) was then dealt with, 
and there being no opposition the preamble was paseed. 


Впомртох- PiccADILLY CIRCUS RAILWAY (EXTENSION OF TIME). 


Mr. TALBOT, for Apsley House and Devonsbire House, objected to the 
extension of time being granted for this line on the ground that two 
lines down Piccadilly were not necessary. To all intents and purposes the 
line was a new scheme and ought to be treated as such. The railway was 
sanctioned in 1897 and practically nothing bad been done. Further, the 
construction of two lines down Piccadilly would place property owners in 
a difficult position as regards compensation. 

Mr. LITTLER, for the Brompton and Piccadilly Circus Railway, thought 


such 1 ara ought to have been made against the other bills, and not |. 
ig 


against his. The Committee had already authorised the extension of the 
line, and this latter would be useless unless the original Brompton-Picca- 
dilly Railway was built. 

The CHAIRMAN intimated that the Brompton-Piccadilly Circus Bill as 
regards the extension of time would proceed. 


Tuesday, May 27. 
BROMPTON-PICCADILLY RAILWAY (EXTENSION TO PARSONS GREEN). 


Mr. FREEMAN, K.C., on behalf of а large number of hospitals and 
public buildings along the line of route of the Parsons Green extension of 
the Brompton-Piccadilly Railway, opposed this line on the following three 
grounds : —(1) Enormous interference with the hospitals ; (2) it was not a 
part of any through route, but would be worked as a shuttle system from 
South Kensington to Parsons Green; (3) the district was already suffi- 
ciently served by railway accommodation. 

Evidence to this effect was given by doctors from the various hospitals. 
In the case of St. Thomas’ Hospital, it was mentioned that an oil engine, 
driving a dynamo for the electric lighting of the building, although installed 
in a separate house under the level of the hospital, had had to be taken 
out owing to the vibration which it caused. 

Similar evidence was given by the architect to the Brompton and 
Chelsea Hospitals. 

Mr. G. F. DEACON, a consulting engineer, thought it very undesirable 
to have these tube railways down main thoroughfares. If they were con- 
structed off the main roads, with entrances to the stations in the main 
streets, all possibility of damage to such buildings as these hospitals, &c., 
would be avoided. 

Further similar evidence having been given, 

Mr. LEWIS COWARD, K.C., opposed the line on behalf of the London 
County Council It was deemed unsatisfactory by the Council, he said, 
from a financial point of view, and also from the point of view of con- 
venience to the public. The cost of the line worked out at something like 
£700,000 per mile, and the promoters were also proposing the unusual 
interest, during construction of 4 per cent. instead of 5 per cent. But the 
real fear of the London County Council was that this line, if authorised, 
would never be made, but would be kept as a block line in the hands of 
the District Company to block the way for any line coming down King's- 
road, where such a tube was sorely needed. The Council were not abeo- 
utely supporting tho King’s Road bill, which was to come on, but some 


compehensive scheme down this thoroughfare was necessary. As the 
Brompton- Piccadilly line was in the hands of the District Railway Co., it 
was incredible that they would have a cheaper fare on the tube from 
Parsons Green to South Kensington than on the District Railway, which 
already ran between the same points. | 

Mr. LITTLER, in reply, said һе was very much surprised at the remarks of 
counsel for the London County Council. Five millions of money was already 
subscribed for these railwaye, and the line would certainly be built. With 
regard to the opposition of the hospitals, he was quite prepared to take 
any special precaution which the Board of Trade cared to put upon him for 
their protection. 

The CHAIRMAN, after à brief consultation, announced that the preamble 
of this section of the Brompton-Piccadilly Railway was not proved. 


H 


Kixc's ROAD RarLwav Вила (Nos. 1 лмр 2). 


Mr. BALFOUR BROWNE, who appeared for this railway with 
Mr. E. Moon, K.C., said that unlike the line just rejected, it was before 
the Joint Committee last year, who reported that such a railway would 
be desirable if an interchange station were provided at Victoria, and, 
further, that an extension to Putney Bridge would also be desirable. In view 
of these suggestions, the line now ran from Victoria, down the Buckingham 
Palace-road, Pimlico-road, King's-road, Eel Brook Common, New King’e- 
road, and High.street, Putney, where it was close to the station of the 
London and South-Western Railway. At Victoria the promoters were 
prepared to make an exchange station with the District Company, which 
would enable passengers to travel to the City on that line. The 
length was 4 miles 1 furlong, and with the exception of the Borough 
of Westminster it had the support of all the local authorities. Really, 
the only question was as to whether the promoters were capable 
of constructing the liae if sanctioned, but this he thought he could 
prove to the Committee to be beyond question. Of course, the District 
Company were competed with, but as to the opposition of the 
London, Brighton and South Coast Railway and the South-Eastern and 
Chatham Railways he confessed he failed to see the force of this, as the 
railway could not possibly affect either of these companies. The question 
of finance was an important one, but there would be no difficulty in raising 
the capital, which was by no means large. Since last year the estimates 
for the construction, &c., had been brought to the lowest possible figure, 


and the capital asked for was £2,598,773, of which £2,000,000 was the 


share capital, with the usual borrowing powers. There was also included 
in this à sum of £120,000, financial expenses for obtaining the money. The 
line was tube all the way. 

Mr. J. McALLISTER, one of the promoters of the bill, said he had 
guaranteed a large amount of the expenses of promoting the bill, and he 
intended to follow this up by investing in the scheme. In fact, there was 
every prospect of the whole of the money being found. 

Cross-examined by Mr. E. Н. PEMBER, K. C., for the District Company: 
How much are you ready to invest in the undertaking personally '—I 
would rather not give the figure unless asked to do so by the Commit es, but 
from the promises of my friends we shall find something like £400,000 or 


You are not prepared to say that either yourself or your. friends singly 
will find such an amount '—No. IMP | 

By Mr. LITTLER : The other.three promoters and himself were finding 
the expenses of the promotion. 

Mr. LEWIS COWARD: What are you professionally. We have not yet 
heard !—I live upon private means, and have also other means of income. 

Continuing his cross-examination, Mr. Coward ptoduced a circular 
letter sent out by the Electric Railway Stock and Share Corporation last 
November apropos of the South and West London Junction Rail Way, at 
which time witness was a director of the company, offering shares in that 
company and mentioning his (witness) name therein. | 

Witness replied that he had no knowledge of that whatever, and that it 
was entirely unauthorised. Indeed, he would go so far as to say that it 
was a trick on the part of an opponent, Не was not now а director of the 
South and West London Junction Company. bs | 

Do you know that the South and West London Junction Railway, which 
is the next bill before this Committee, has, within the last few hours, been 
withdrawn !—I know nothing about that line. 

Mr. PEMBER put a letter before the Committee which had been sent 
to a client of his, but which was not marked private or confidential, iu 
which it was stated that the South and West Loadon Junction Railway 
would be. withdrawn from Parliament for this session. 

Mr. S. d. SHEPHERD, a stockbroker of Old Broad- street, thought 
there was a very fair prospect of raising all the money for this railway, 
especially as it ran through such a populous thoroughfare. He would 
recommend the scheme to his clients, provided he had a board of directors 
which commanded confidence, and there were n? objectionable clauses 
likely to prevent the success of the undertaking. a 

By Mr. PEMBER: At present he was not prepared to put a shilling 
into the scheme personally. : - 

Re-examined by Mr. MOON :He had had something to do with the raising 
of the capital for the City and South London Railway, and the value of 
these shares was gradually creeping up. He would probably advise the 
addition of some further directors to those already mentioned in the bill, 
before endeavouring to find the capital. Sir Richard Sankey, one of the 
promoters, was chairman of the South Wales Electrical Power Distribution 
Co. 

Mr. PEMBER, who is appearing for several charities against the South 
and West London Junction Railway, remarked to the Chairman that the 
action of withdrawing this bill was a very gross one indeed after all the 
expense the opponents had been put to. Technically, it could not be with- 
drawn, because the House of Lords was not yet sitting again, and he would 


ask the Committee not to allow the bill to pass out until it had considered 
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the claim for costs which he was putting in together with other petitioners 
against the bill. He believed the House of Lords could go the length of 
insisting that the bill should be proceeded with, in order that they might 
declare the preamble not proved, and then to consider applications for costs 
from any petitioners whom they considered had bten vexatiously put to 
expense. 

Mr. FREEMAN, for other opponents, supported this application. 

The CHAIRMAN: Do we understand that the financial evidence for 
the King’s Road Railways has closed ? 

Mr. MOON said it had, but in this way. If it could be proved that the 
scheme was a good one, financial evidence to the same extent as in the case 
of a bad scheme was not required. He hoped to prove that this scheme 
was а good one, and as the capital was not great comparatively, the bill 
would proceed at the risk of the promoters. He must say that the Com- 
mittee had been pursuing a somewhat unusual course in respect of these 
bille, and before this year he did not think any promoter had been asked 
to “plank down the sovereigns,” so to speak, before the bill was passed. 
All his other evidence would bear indirectly upon finance. 

The CHAIRMAN : If the financial evidence is closed, the Committee do 
not think the preamble proved. 


The Committee will meet again to-day (Friday), when the question 
raised by Mr. Pember as to the South and West London Junction Railway 
will be considered, in addition to special clauses upon compensation and 
vibration applicable to all the bills. General clauses will also be adjusted. 


LONDON UNITED TRAMWAYS BILL. 
The Select Committee of the House of Commons, of which Mr. Compton 
Rickett is chairman, commenced consideration of the London United Tram- 
ways Bill yesterday (Thursday). 
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16 miles, besides which they had authority to construct 46 miles more. 


The company were now laying lines through Isleworth, Twickenham, 


and Hampton Court, and the group of lines in Surrey would be proceeded 
with immediately. (The tramways for which powers are now being sought 
are shown as proposed extensions in the map below, which is reproduced 
from a recent Paper by Mr. Clifton Robinson.] Running from Richmond 
to Kew Gardens, there was st present a tramway worked by horse 
traction, which was in the hands of the promoters. It had long been 
the view of the company, and it was now the view of the local 
authorities that that should be worked by electricity. There were 
very important widenings to be made in connection with that line. 


With regard to the proposal to cross Hammersmith Bridge, the company 


had an important opponent in the London County Council, in whom the 
bridge was vested. Some of the compsny’s lines were within the admi- 
nistrative county of London, and they would pass into the hands of the 
London County Council in a period, he thought, of some seven years. 
Last year the London County Council objected to a tramway going over 
that bridge, but Mr. Benn, the chairman of the Highways committee of 
the London County Council, gave evidence which led to an understanding. 
Counsel referred at length to the proceedings last year, which showed, he 
said, that the County Council were willing to let the company have this 
portion of line on condition that they allowed it to become purchase- 
able with other portions of line in 1909. Acting on that, the com- 
pany had prepared clauses, not only embodying that condition, but 
Inserting protective clauses, which the London County Council asked 
for. Despite these facts, the London County Council had peti- 
tioned against the bill. He could not, however, conceive that the 
County Council would go back on their agreement of last year. The 
company had arrived at an agreement with the Corporation of Rich- 
mond to make some important widenings, in consideration of which Rich- 
mond wss not opposing. They would, in fact, give evidence to show that 
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Map of the London United Electric Tramways and Railways, showing Lines in Operation, under Construction and Proposed Extensions, 


Mr. BALFOUR BROWNE, K.C., on behalf of the London United Tram- 
ways, said the bil was one practically to enable extensions of the com- 
pany's systems to be made, together with certain widenings and alterations 
of roads in the counties of London, Middlesex and Surrey. Some small 
lines in Hammersmith district would connect the lines running into the 
Broadway at Hammeremith and those running into Shepherds Bush, 
and to that part, of the scheme there was practically no opposition. 
The total length of the company's electric tramways in operation is 


they desired to have the tramway electrically equipped. The fare 
from Richmond to the Bank over the promoter's line and the tube 
railway at Shepherds Bush would be 5d., whereas by the London 
and South-Western Railway — who were opposing—the fare, third 
class, was 18. ld. Certain frontagers were opposing this part of the 
bill but all the local authorities affected were in favour of the bill. 
On the Richmond, Barnes and Hammersmith portion of the scheme, tha 
company had agreed to carry out widenings and improvements which 
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would cost £158,752, and on the Wimbledon portion, wideninge and 
improvements which would cost £180,000, a total of £338,808. Besides 
that, in order to obtain certain extensions of the period of 21 years, 
at the end of which time, under the Treasury Act of 1870, the local 
authorities might purchase the lines, the company had d to 
pay to the local authorities certain sums of money, the object being 
to obtain a longer period within which to recoup themselves for 
their initial outlay. Thus Richmond had extended the period to 
30 years. In Wimbledon the company had to give £100 for every 
mile of tramway in the district, the period being extended to 25 years, 
and similar arrangements existed with regard to Mitcham and Merton. 
The company bad also agreed to raise the river front and build & wall in 
connection with the road running beside the river from Mortlake to Barnes 


at a cost of about £30,000. The existing road was at certain periods 


flocded and impassable, and this improvement was necessary to enable the 
tramway to be constructed. 
The Committee adjourned. 


OTHER BLECTRICAL BILLS. 


In the House of Commons, on Wednesday, on the motion for the second 


reading cf the Electrio Lighting (London) Bill," 


Mr. CALDWELL said that the bill did not fulfil the objects claimed for 
it—viz, make the boundaries.of the e'ectrio supply areas co-extensive and 


co-equal with the existing municipal boundaries. 


Mr. GERALD BALFOUR said the bill was produced as a consequence 
of the London Government Act of 1899, but if the memorandum to it 


implied that every boundary of the electrical areas should be coterminous 
with the municipal boundaries, it conveyed an inaccurate impression. The 


bill was never intended to go as far as that. On inquiry, it was found that 


of the 216 alterations of area made under the Act of 1899, 179 related to 
mall areas in which there were no electrical works and in connection with 
which no controveray would arise. The remainder, the majority of which 
would be controversial, were rendered compulsory in this bill. It was 
clearly advantageous that the bill should pass this session, because with 
each succeeding year there was the possibility that electrical works would 
be put down in areas at present non-contentious. The bill left parties to 
make their own agreements, leaving it to the Board of Trade to ratify them. 

Mr. BOUSFIELD, member for Hackney, thought the bill should allow 
local authorities to enter into agreements for supplying electricity in parts 
of adjoining areas. 

The second reading was agreed to. 

In the House of Commons, on the same day, the Huddersfield Corporation 
Bill was read a third time. 


LEGAL INTELLIGENCE. 


EoD 


Stepney (London) Borough Council and the County of London 
and Brush Provincial Electric Lighting Oo. (Ltd.) 
ARBITRATION. 


_ The claim of the County of London and Brush Provincial Electric Light- 
ing Co. againet the Stepney Borough Council for the sums expended in 
connection with the obtaining of the order and development of certain works 
under the County of London (East) Provisional Order, 1897, was recently 
submitted to the arbitration of Lieut.-Col. R. E. Crompton (appointed by 
the Board of Trade), whose award under sec. 4 of the Electric Lighting 
Orders Confirmation (No. 10) Act, 1900, has now been given. It will be 
remembered that since the granting of the order under which the claim was 
made, the passing of the London Government Act has incorporated the areas 
formerly administered by the Board of Works for the Limehouse district 
and of the Vestries of Mile End Old Town and St. George’s-in-the-East in 
the new Stepney Borough Council, which became the local authority for 
the combined district. Under an order of the King’s Bench Division 
of March 4, 1902, the period for the arbitrator’s decision was enlarged to 
June 1. The award recites that the arbitrator, having heard and con- 
sidered all evidence and duly weighed and considered all matters referred 
to bim in the arbitration, and having in the award excluded such legal and 
Parliamentary expenses as by sec. 4 of the Confirmation Act of 1900 is во 
, awards and determines that the amount of the cost of preparing, 
obtaining and passing the County of London (East) Electric Lighting 
Order, 1897, is £710. 63. 7d., and the amount of so much of the costs 
properly incurred by the company with the object of affording a supply 
of electricity within the d'stricts of the local authorities as has been 
incurred beyond what the company would otherwise have incurred, regard 
being had to whether any such costs incurred for works have been 
or may hereafter be utilised by the company, is £5,814. 15s. 11d., making 
the total amount to be paid by the Council to the company under the 
mid section £6,525. Os. 6d. The arbitrator continues: And I further 
award and determine that the costs of the award shall be paid by the 
Council, and, if I have power to fix or settle such costs, I fix and settle 
them at the sum of £386. 4s. 10d." Finally, the award determines that 
the Council shall pay the company one-half the company's costs of the 
arbitration, and that the Council shall bear and pay its own costs of the 
arbitration. 
The award is dated May 1, 1902. 


For a summary of the objects of this bill see The Electrician 
Yo. XVIII., pp. 287 and 314, i 


De Dion Bouton & Oo. v. Brown Bros. 


In the Chancery Division, on Thursday, plaintiffs applied to Mr. Justice 
Joyce for an interim injunction to restrain defendants from selling as 
De Dion Bouton, or any description including these names, in connection 
with motors or motor vehicles, any batteries for motors not of plaintiffs’ 
manufacture, and from representing, selling, or passing off such batteries 
as goods manufactured by plaintiffs. | 

Mr. HUGHES, K.C., said that De Dion Bouton were well-known names 
relating to motore, and articles sold under the names were understood by 
the public to be goods sold by plaintiffs. Defendants had supplied goods 
under the name of De Dion which were not manufactured by plaintiffs, 
Defendants said they were entitled to supply batteries as De Dion pattern 
or De Dion imitation because plaintiffs did not possess a patent. He asked 
for an injunction. 

Mr. YOUNGER, K.C., for defendants, said Mr. Brown had given strict 
instructions that no parts not manufactured by plaintiffs were to be sold 
by the name of De Dion alone. Two batteries had been inadvertently sold 
under the name of De Dion. It was open to anyone to minufacture and 
use parte and accessories of the De Dion type, and defendants had sold, 
and claimed to be entitled to sell, parts not of plaintiffs’ manufacture 
under the name of De Dion if they used in addition the words “ pattern ” 
or “imitation.” If the plaintiffs sought to restrain the use of the name 
De Dion altogether, notwithstanding that the same was merely descriptive 
of the type or pattern of the goode, defendants submitted that it was an 
attempt to stop a legitimate trade. 

Mr. Justice JOYCE thought plaintiffs might be entitled to an injunction 
to restrain defendants from selling as and for the goods of the plaintiffs 
batteries. or other goods not manufactured by plaintiffs. 

Mr. HUGHES said he would be satisfied with such an order. 

Mr. YOUNGER gave an undertaking in the terms of his lordship’s sug- 
gestion, and the motion was ordered to stand till the trial, costs to be costa 
in the action. i 


Charge of “Furious” Driving. 

At Margate, on Wednesday, a motorman named Mercer, in the employ 
of the Isleof Thanet Electric Light and Traction Co. (Ltd.) was summoned 
for driving an electric tramcar at a speed of 5? instead of 2 miles an hour, 
the Board of Trade limit, down a steep hill known as Fort Road. The 
facta were admitted, but for the defence Mr. Shea, solicitor, urged that 
the Board of Trade regulations were not to be slavishly adhered to. Evi- 
dence of the police showed that the driver had the car under absolute 
control The instructions to the drivera were that they should use the 
electric brake when descending the hill with the hand brake just in the 
rim of tbe wheel in case of emergency. The car must be travelling at 
some little rate of speed, in order to make the electric brake act efficiently, 
and when the rails were wet, as on this occasion, the electric brake would 
be inoperative if the train was running at only 2 miles an hour, while ıf 
the hand-brake was used with greater power the wheels would lock, and the 
car would become unmanageable, run down the hill, and probably cause an 
accident. 

The driver bore out Mr. Shea’s statement. 

The mayor (Mr. J. Hosking), who is an engineer, stated that 2 miles 
an hour would be safe to run down the hill on а dry day, but not when 
the rails were wet. i 

The manager of the company (Mr. R. Humphreys) said the Board 

of Trade did not make any inspection of the line when the weather was 
wet. In his opinion the driver exereised aound discretion in descending 
the hill at 5$ miles an hour. 

The mayor said that, by a majority, the Bench decided to convict, and 
& fine of £5. and 9s, costs was imposed. 


Meyra Electric Co. (Ltd.) 

On Wednesday, Mr. Justicé Buckley, in the Winding-up Court, heard 
the petition of Mr. B. Bridgwater for the compulsory winding-up of the com- 
pany. The petition was unopposed, but there was a question whether the 
Court had power to wind up a company where no shares had been issued. 
The company was incorporated in September, 1900. There were seven 
signatories, and each agreed to take one share, but dissensions arose, and 
no shares were isaued. 

His LORDSHIP did not think the question as to the power to wind up 
need arise. The company had been incorporated, and could be wound up 
in the usual way. 

Mr. ABRAHAMS, for the petitioner, said the company was formed with 
a capital of £10,000 to acquire certain electric patents, and in particular 
that of the Meyra battery patent. Jn September, 1901, petitioner ulti- 
mately recovered judgment for £657 odd. 

His lordship made the usual compulsory order. 


Legal Causes. 


The following causes with an electrical intereat have been entered for 
trial at the Royal Courts of Justice during the present Trinity Sittings :— 


COURT OF APPEAL. 


Chancery General Appeals. 

J. Ambler & Sons (Ltd.) v. Corporation of Bradford. (Appeal of plaintiffs 
from order of Mr. Justice Joyce of Aug. 3, 1901.) (Interlocutory Appeal 
No. 1 to come on with this, by order.) 

National Company for the Distribution of Electricity by Secondary 
Generators v. Gibbs. (Appeal of defendant, Н. О. Ruelle, from order 
of Mr. Justice Cozens-Hardy of July 11, 1901.) 


Ferranti v. British Thomson-Houston Co. (Ltd.). (Appeal of plaintiff 


| from order of Mr. Justice Swinfen Eady of Jan. 50, 1902.) 


- Acetylene Illuminating Co, (Ltd.) and another v. the United Alkali 
Co. (Ltd.). (Appeal of plaintiffs from order of Mr. Justice Buckley of 
Feb. 3, 1902.) j 
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Patent Exploitation Co. (Ltd.) v. Siemens Bros. & Co. (Ltd.). (Appeal 
of plaintiffs from order of Mr. Justice Buckley of Jan. 31, 1902.) 

Reason Manufacturing Co. т. Ernest F. Moy (Ltd.). (Appeal of 
defendant from order of Mr. Justice Byrne of April 23, 1902.) 
Interlocutory Li: t. 

J. Ambler and Sons (Ltd.) v. Corporation of Bradford. 
defendants from order of Mr. Jus ice Joyce, of Aug. 3, 1901.) 
come on with No. 15, Final list, by order.) 

- King s В nch Final Appeals, 
Wallis Chlorine Syndicate (Ltd) v. American Alkali Co. (Ltd.) (Appeal 
of defendants from judgment of M-. Justice Grantham of July 6, 1901, 
with Middlesex special jury.) 

Electrolytic Plating Apparatus Co. (Ltd.) v. Henry Holland & Co. (Appeal 
of defendants from judgment of Mr. Justice Ridley of Nov. 6, 1901, with- 

out a jury.) | 

Same v. John Birch & Sons (Ltd.) (Appeal of defendants from judgment 
of Mr. Justice Ridley of Nov. 6, 1901, without a jury.) 

Interlocutory List. 

Read v. Friendly Society of Operative Stonemasons and others. (Appeal 
of defendanta other than R. E. Saunders from order of the Lord Chief 
Juetice and Justices Darling and Channell of May 3, 1902.) 

Workmen's Compensation Appeals. 

Chas. Fletcher т. the London United Tramways (Ltd.) (Appeal of 
applicant from award of County Court Judge of Brentford of Oct. 25, 1901.) 

Alexander Lee Isaacson and Annie Levy Isaacson, his wife, v. the New 
Grand, Clapham Junction. (Appeal of applicants from award of Deputy 
Judge of Westminster County Court of Dec. 16, 1901.) 

Johu Wall Holmes v. the City of Birmingham Tramways Co. (Ltd.). 
(Appeal of applicant from award of County Court Judge of Birmingham 
of Jan. 22, 1902.) 


(Appeal of 
(To 


CHANCERY DIVISION. 


Before Mr. Justice Byrne.— Cause for trial with witnesses. 
In the matter of Elmore’s German and Austro-Hungarian Metal Co. (Ltd). 
Walker and Another r. Same. (Action.) 
Electric Tramways Construction and Maintenance Co. (Ltd.) v. 
Rutter ford. | 
Before Mr. Justice Farwell.— Cause for trial with witnesses, 
British Motor Traction Co. (Ltd.) v. Outhenin. 
| Before Mr. Justice Buckley.—Action without witnesses. 
Attorney-General v. Corporation of Hastings. 


Krxa's Bencu Division. 


: Special Jury Action. 
. W.G. Allen & Sons (Ltd.) v. Callender's Cable, &c., Co. (Ltd.). (Contract.) 


Common Jury Actions. | 
Berrenberg Electric Lamp Syndicate (Ltd.) v. Lowden. (Goods sold.) 
Langdon-Davies Electric Motor Co. (Ltd.) v. С. Aston & Son. (Contract.) 
Motor Traction Co. v. Motor Manufacturiog Co. (Injunction.) 
Motor Manufacturing Co. (Ltd.) v. Goodwin. (Calla.) 


i — é 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


—— 


o" "EPPOINTMENTS VACANT AND FILLED. 

A lecturer on electrical engineering is required for Bradford Muni- 
cipal Technical College. Particulars from the secretary, Mr. John 

utter. See advertisement. Ro. А 
Portsmouth Corporation require. a resident electrical engineer for 
their tramways. .. Applications by June 3. 

A. science master is required for the Tunbridge Wells Technical 
Institute. Applications by June 3. 


Mr. О. A. Pilcher, chief assistant electrical engineer to Blackburn 
Corporation, has been appointed electrical engineer and tramways 
manager to the Borough of Ilkeston at a salary of £250. There were 
35 applicants. 

. Mr. J. W. Turner has been appointed senior engineer-in-charge at 
Huddersfield electricity works at £130 per annum, and Messrs. J. E. 
Schofield and E. Lunn have been appointed engineers-in-charge. 


Aberavon.—A proposal to erect new gas works at a cost of 
£15,000 caused Councillor Walsh to enter a protest against the expen- 
diture at the last meeting of the Council. He said the advantages 
of electric lighting were eo generally recognised that they should be 
quite certain of their position before expending £15,000 on gas works. 
Councillor Owen moved an amendment that the gas works scheme 
be not proceeded with. They would haye quite sufficient gas from 

their present works if leakages inthe mains were stopped. A special 
meeting is to be called before further steps are taken. | 

Accident.— We regret to announce that a serious accident is 
reported to have occurred to Mr. J. A. Fraser, resident electrical 
engineer of the Oldham, Ashton and Hyde Electric Tramway (Ltd.). 
Mr. Fraser was crossing one of the main streets in Ashton when he 
was knocked down by a tramcar and rendered unconscious. He was 
last reported to be in a critical condition. 


Autojinrikshas.—There is stated to be an excellent chance for 
the introduction into Japan of an auto vehicle to take the place of 
the hand-drawn jinrikehas, so popular a feature of that country. Of 
these latter vehicles there were, on April 1, 1901, 206,848 to seat 
one person each and 17,339 with two seats. 


Barnstaple.—The Electric Lighting committee have decided, on 
the recommendation of the consulting eagineer (Mr. W. H. Trent- 
ham), to adopt a scheme of wiring premises on the easy payment 
principle. | 

Birmingham.— In presenting the minutes of the Electric Light 
committee on Tuesday, the chairman (Mr. Johnstone) said that the 
progress made in electricity supply during the past year was satisfac- 
tory, and, but for debiting to revenue the cost of the change to the 
higher pressure, their trading would have shown a reasonable profit. 
The actual change-over was now nearly complete, and the wh Ле 
system would soon be working at a uniform pressure. Rates and 
taxes showed an increase of £1,300, but the cost of coal a consider- 
able reduction. Ald. Martineau asked if the committee had considered 
the question of hiring motors to manufacturers ; he thonght their 
day load was not sufficiently developed, and the committee might 
find it possible to do a largely-increased business, while there would: 
at the same time be a saving to manufacturers who hired the motors. 
Mr. Walthall protested against the price of 7d. per unit which was 
charged to small consumers; he considered a reduction should be 
made. Mr. Nettlefold thought the result of the municipal trading 
in electric lighting must be disappointing to those interested in the 
welfare of the city. The business, when under the control of a com- 
pany, was paying a handsome dividend, and as eoon as it was taken 
over by the Corporation it became a charge upon the rates. In 
reply, Mr. Johnstone said the question of hiring motors would be 
considered. They made no call upon the rates, but, on the contrary, 
hoped in the course of a year or во to be a help to the rates. The 
minutes were adopted. 


Blackburn.—The Electricity aud Tramways committee report a 
loss on the electric tramways for the past year of about £6,000, and 
on the electricity undertaking of £1,000. 


Blaenau.—The formal opening of the electricity works of the Yale 
Electric Power Co. took place on Thursday last. Turbine-driven 
generators are employed. Current for private lighting is supplied 
at 4d. per unit, and for power to quarries at 1d. The District 
Council take supply for public lighting and private consumers at 
4d. for 15 years. Current was switched on by Lord Newborougb, 
who afterwards presided at an inaugural banquet. 


Bournemouth.—The Board of Trade have refused the Corpora- 
tion’s application for a provisional electrical lighting order for 
Pokesdown, but an order been granted to the Bournemouth and 
Poole Electricity Supply Co. The Corporation will oppose the bill 
unless an agreement can be come to. 


Bridlington.—The Council has resolved to instruct Mr. F. Н. 
Medhurst, in conjunction with the borough engineer (Mr. Matthews), 
to prepare plane, specifications and estimates for carrying out the 
Bridlington Electric Lighting Order, 1900. 


Burmah —The city of Mandalay is to provided with electric 
tramways, the working and construction of the line having been 
granted to the Burmah Electric Works Co. (Ltd.). The construc- 
tion of the work is to commence before Dec. 6, and is to be 
completed before Dec. 6, 1905, 


Buxton. —For the year ended March 31 the total revenue of the 
electricity undertaking was £2,496. 103. 3d., including £1,934 03. 8d. 
from private and £500 from public lighting. There were 147,563 
units generated, 109,100 were sold (88,700 for private and 20,400 for 
public lighting) and 9,298 units were used on works. There are 25 
public arcs, and the connections to the mains are equivalent to 11,971 
8 c.p. lamps. The maximum supply demanded was 180kw. 


Cables in the Bast Indies —Reouter’s Agency states that in 
response to the report of the Sscond Chamber on the convention 
between Holland and Germany concerning cable communication 
between the East Indian colonies of the two nations, the Dutch 
Government declares that the convention guarantees the equal influ- 
ence of the two contracting parties. A direct cable between Batavia 
and Manila would be too costly. To the French proposal of a cable 
between Batavia and Saigon, the Dutch Government has replied that 
it could not subsidise the scheme, but would be willing to hasten tha 
construction of a cable between Batavia and Pontianak. The French 
Government has submitted a new proposal, which has been discussed 
in a conference between delegates of the two Governments, 


Coronation Postal and Telegraphic Arrangements —The 

tal and postal telegraph arrangements throughout the United 
Kin dom for June 26 will be the same as on Christmas Day in 
England. Offices will be open to the public during the same hours 
as on Sundays, and at offices not usually open on Sundays attendance 
will be given from За, т, to 10 am. for general postal and telegraph 
business, Town sub-offices will be closed. One delivery both of 
letters and parcels will be made, and one collection for the night 
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mail at the usual weekday hour. The arrangements for Friday, 
Jane 27, will be thoee regularly in force on Bank holidays. 


Doncaster.—The electric tramway to Balby and Hexthorpe was 
officially inspected on Tuesday, by Major Druitt and Mr. A. Р. 


Cael and the formal opening has been provisionally fixed for 
une | 


Dudley.—An inquiry was held on Friday into the application of 
the Corporation to borrow £22,000 for electric lighting. The town 
clerk (Mr. H. C. Brettell) said the present loan was to enable the 
Corporation to meet their electric lightin obligations, and was the 
third in connection with the асі undertak (ng. The first year’s 
operations resulted in a loss of £80. 6s. 10d., and last year there was 
a net profit (after payin sinking fund and interest) of £92. The 
consul кеше (Mr. "Reginal P. Wilson) said the tramways were 
owned and operated by a company, but the Corporation had the right 
to purchase at the expiration of the lease. The company were under 
a perpetual arrangement to take current from the Corporation at a 
price to be determined every five years, The power station had now 
a capacity equal to 700kw., and to meet the increasing demand it 
was proposed to lay down a 500kw. steam dynamo, the remainder of 
the money being required for cables. 


Edinburgh.—It was reported to the Electric Lighting committee 
on Tuesday, tbat for the first fortnight in May the applications for 
current represented 5,061 8 c.p. lamps for lighting and the equiva- 
lent of 1,416 for motors and 560 for heating. The following figures 
show the increased lamp connections since 1897 : —1897-1898, 58,949 ; 
1898-1899, 67,821 ; 1899-1900, 69,848; 1900-1901, 81,995 ; 1901- 
1902, 85,545. 


Electricity in Mining.—At the annual meeting of the Institution 
of Mining Engineers yesterday (Thursday) the president (Mr. James 
S. Dixon), in the course of his presidential address, remarked that 
5 by machinery was making considerable progress in this 
country ; electricity was becoming popular as an illuminant for 
mines, and he prophesied that in the future winding, pumping and 
other operations at mines would be carried on by electricity. 


_ Exhibition.—The annual exhibition of work from the day, even- 
106, continuation, truant, industrial, blind, deaf and special instruc- 
tion schools of the School Board for London, and also typical classes 
at work in various practical branches, is to be held in the Examina- 
tion Hall, Victoria Embankment, London, W.C., on Wednesday, 
June 18, and will continue open till the 21st. A large number of 
interesting exhibits will be shown in the various sections into which 
these are to be divided. 


False Pretences.—At the Westminster (London) Police Court 
on Thursday, last week, William Neale, late storekeeper to the 
St. Pancras Borough Council, was charged with attempting to obtain 
money under false pretences from Messrs. Muirhead & Со , electrical 
engineers, Carteret-street, Westminster. 

On the previous afternoon prisoner called at Mesara. Muirhead’s office, 
and presented to Mr. Wilkins, the manager, what purported to be a list of 
subecribers towards an outing of men employed in the electric lighting 
department of the St. Pancras Council. Mr. Wilkins, seeing the document 
(including names of subecribers) was in one handwriting, told prisoner to 
call again. Inquiries were made by telephone, and on the return of prisoner 
Detective Harvey was waiting for him. Mr. J. T. Baron, resident engineer 
to the Council, eaid prisoner was discharged last April, and had no authority 
tocollect subecriptions. Prisoner was remanded until yesterday (Thursday) 
when he was sentenced to six months' hard labour. 


Paversham.—The General Purposes committee recently considered 
the report and estimates of the cost of establishing electricity works 
d by the consulting engineer (Mr. H. Talbot). The capital 
cost is put at £24,109, and a sub-committee recommends the Council 
to apply for eanction to borrow this amount. A canvass of rate- 
yers has been made, and of 626 papers sent cut 135 were returned 
in favour and 35 against electric öghting, 457 being neutral. The 
sub- committee's recommendation was adopted. 


Fire. Various exaggerated accounts having appeared of the fire 
which occurred on one of the trains of the Liverpool Overhead Rail- 
way on Monday evening, the manager (Mr. S. B. Cottrell) states that 
neither the station nor the carriages composing the train were on fire. 
One of the magnets fused ; the electric current was at once cut off 
and the ignition of cable extinguished by the station staff with little 
orno damage. The whole occurrence occupied a few minutes, and 
caused no dislocation of the service. 


Great Yarmouth —Trial trips are being run on the municipal 
о tramways. The Board of Trade inspection will take place 
on June 18. 


Helouan (Egypt).— Messrs. Thomas Cook & Son (Egypt), Ltd., 
are making arrangements for the erection of electricity works here. 
A contract has been entered into for public electric lighting, and an 
agreement has also been come to with the Cairo-Helouan Railwa 
Co. and the Government. There is at present a small station whic 
supplies current to the Grand and Tewfik Hotels and a few of the 
principal establishments, and this will be taken over by Messrs. Cook, 
who will effect considerable extensions. 


Hammersmith (London) —A financial statement of the working 
of the electricity supply undertaking for the year ended March 31, 
has been supplied to the Borough Council. At the last meeting of 
the Council Mr. Bendon said the department had maintained its 
position in a satisfactory manner and had made a small profit. 


HulL—The annual financial statement of the electric lighti 
department was presented last week. The authorised loans amoun 
to £244,032. 7s. 10d., and the expenditure to £204,763. 18s. 9d. A 
reduction in the charge for current of $d. per. unit had been made, in 
anticipation of a substantial decrease in the price of coal. Owing to 
increase in rates and other causes the estimated profit had been 
wiped out, and for the first time in the history of the undertaking 
they had to report a deficit. The receipts were £24,512 53. 9d., 
and the working expenditure £14,685. 7a, 1d., leaving £9,286. 13s. 8d., 
which had to be supplemented by £2,732. 163. 10d. from reserve 
to meet interest and sinking fund instalment, amounting to 
£19,559. 102. 6d. 


Instruction to Elevated Railway Employés.—In a recent 
issue, the Western El«ctrician (Chicago), described a club and school 
room just brought into use by the North-Western Elevated Railroad 
Co., Chicago. In addition to a room containing the leading tech- 
nical electrical journals, reading and writing tables, &c., there is a 
large room provided for instructing the men in the use of the braking 
appliances used on the company’s cars. A large model of the appa- 
ratus fitted to a truck is arog in a corner and compressed air is 
provided for the operation of the brakes. Large diagrams enable 
the details of the brake work to be explained. A controller for the 
car motors is aleo fixed, connected ар to banks of coloured lamps 
which indicate the different effects of the operation. Lessons are 
given weekly, and the men are subsequently examined, and, if 
proficient, are put in charge of a train and are granted a certificate, 
which holds good for 12 months. 


Kingston-on-Thames.—The eight annual report of the borough 
electrical engineer (Mr. J. E. Edgcome), just presented to the Council, 
states that works expenditure had been reduced from £6,387. 178. to 
£5,836. За. bd. ; and revenue had increased from £6,562. 11s. 4d. to 
£7,378. 17s. 1d. The cost of fuel had been £680, 9a. 2d. less than 
in the previous year, while the total number of units sold had 
increased from 308,860 to 346,332. The gross profit had increased 
from £174. 14s. 4d. to £1,542. 13s. 8d. Interest had increased by 
£310. Is. 4d., and sinking fund instalment by £631. 143. 8d. The 
result of the year's working, after payment of interest and sinking 
fund, was a debit balance of £2,294. 183. 4d, against £2,721. 1s. 8d. 
in 1901. The number of consumers during the 12 months had 
increased from 376 to 458. The equivalent number of 8 c.p. lamps 
connected had increased from 18,899 to 22,885, an increase of 2,099, 
against 2,769 in the preceding et By means of seo delerred pay. 
ment system of house wiring, Mr dee, hopes that a substantial 
increase in the numbes of- ers will be made, and he recom- 
manda the committee to also adopt a system of prepayment meters, 
which he feels sure would prove popular and be remunerative to the 
Corporation. К 

Leeds.—The receipts from the electric sections-of the municipal 
tramways for the year 1901-2 amounted to £195,882. 133, 7d., com- 
pared with £133,449. 11s. 5d. in the о year. The running 
expenses were £92,719. 168. 11d., and the administrative charges for 
the electric, horse and steam lines £26,025. 118. 4d. The gross 
profit on the entire system was £81,144. Os. 9d.; interest absorbed 
£19,829. 6з, 10d., aud sinking fund charges came to £13,073. 88., 
leaving a surplus of £48,241. 5s. 11d., against £31,058 last. year. The 
following figures give the comparative cost and earning capacity of 
each system for the past two years :— 


Electric. Steam. Horse. 

Cost per car-mile (1901-2) ... 6:634. 10414. ..... 10:29d 
Ditto (1900-1)... 6'49d. ...... 11005d. ...... 9 52d 
Earnings per car-mile(1901-2) 11474. ...... 10 934. ...... 6:16d 
Ditto (1900-1) 12774.  ...... 1212d. ...... 1424 


Light Railways.— An inguity was held at Preston on Tuesday into 
theapplication of the Electric Tramways Construction and Maintenance 
Co. to construct a light railway between Preston and Lytham. The 
scheme is a modification of that rejected in September last. Evidence 
in support was given, including that of the consulting engineer (Mr. 
H. J. Lawson), who said that the proposed capital of the Preston and 
Lytham Light Railway Co. was £230,000. The estimated cost of 
the undertaking was £137,209, leaving £170,000 for electrical equip- 
ment and rolling stock, The L. & Y. and L. & N.W. Railway Com- 
panies opposed, and on their behalf Mr. Page, K.C., pointed out that 
вес. 9 of the Light Railways Act provided that where injury would 
be done to an existing company authorised by Parliament, it reserved 
the right to itself to decide whether, in the public interest, that injury 
ought to be done, He submitted that the Commissioners bad no 

wer to deal with the application under the circumstances, as the 
Injury would be great, and would heve an injurious effect on the 
joint companies’ services, The Commissioners upheld Mr. Page's 
contention, and rejected зе (eee 

Gloucester City Council will apply for an order to construct and 
work light railways in the district, extending into the county area. 
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The County Council is opposing and is itself also applying for power | 


but the local authorities affected are supporting the City Coun 

Gloucestershire County Council are applying for an order to con- 
atruct and work light railways in Wotton St. Mary (Without), 
Barnwood, Hucclecote and Brockworth. 

A syndicate proposes to apply for authority to construct a light 
electric railway between Burton and Ashby, a modification of the 
rejected Burton, Aehby and Swadlincote scheme. 

Messrs. Н. T. Spry, E. Andrews and W. Н. D. Mewton are apply- 
ing for power to incorporate a company to construct a light railway 
between Padstow and Mawgan, Cornwall. 

Middlesex County Council will apply to the Light Railway Com- 
missioners for an order (No, 1) authorising the construction of light 
railways in Willesden, St. John (Hampetead), Hendon, Wembley, 
Harrow, Northolt, Wealdstone, Harrow-Weald, Edgware, Little 
Stanmore and Great Stanmore; and also for an order (No. 2) to 
construct light railways in Hornsey and Wood Green. 

Mr. Geo. Nevins is applying for an order to construct a light rail- 
way in Stroud and Gloucestershire over 28 miles in length. 

Lieut..Col. R. E. Crompton, John Trotter and C. F. Tufnell are 
applying for powers to construct light railways in Leicester, Gilroes, 
гаши Leye, Anstey Pastures, Anstey, Newtown Linford and 
Groby. 

ka inquiry was held at Ramsbottom on Wednesday into an appli- 
cation for an order to construct the Ramsbottom, Edenfield and 
Rawtenstall Light Railway, rather over 5 miles in length, at an esti- 
mated cost of £76,851, including £10,000 for the generating station. 
The promoters are, however, willing to take current from either the 
local authority or the Lancashire Electric Power Co. Opposition was 
offered by the Laucashire and Yorkshire Railway Co., and, after 
hearing the evidence, Col Boughey said the Commissioners were 
satisfied tbat a line through Edenfield was greatly to be desired, but, 
in view of the decision of the Board of Trade in the Staines and 
Egham case, it would be useless to carry the application further, 
and the order was, therefore, refused. 

Southend Corporation seek powers to construct light electric rail- 
ways in Prittlewell and Southchurch. 

Àn inquiry was held at Swansea last week into the application by 
Glamorgan County Council to construct light railways from the 
Swansea borough boundary to Morriston, through Clydach to Pon- 
tardawe. The line will be 54 miles in length, and the estimated 
cost is £38,000, with £6,110 for overhead equipment and £3,860 for 
feeders. £4800 is provided for eight cars at £60 each, £2,000 is 
set apart for a tramcar shed, making £54,850. Road widening will 
cause an expenditure of £10,000. It was 5 intended to 
obtain current from the South Wales Electrical Power Distri- 

ution Ca or from Swansea Corporation. The South Wales 
Company are prepare tn enter into a lease something on the lines 
of that between the Middlesex Oounty Council and the companies 
who work their lines, and they will pay a їець to at least cover 
interest and sinking fund charges. e County Council are also to 
share in the profits of the undertaking on terms to be arranged. Mr. 
J. E. Waller (Kincaid, Waller and Manville) said the railway was a 
natural extension of the Swansea tramways, aud the estimates put 
in were reasonable. At the outside the working cost of the fine 
should be 4d. per car-mile. Mr. Blandy Jenkins (chairman of the 
Glamorgan County Council), Mr. Sinnott (the county engineer) and 
Mr. E. L. Hill (general manager and eecretary of the South Wales 
Electrical Power Distribution Co.).gave evidence in support. The 
Commissioners decided to recommend an order. 

London United Tramways (Ltd.) are renewing their application 
for authority to construct electric tramways to Colnbrook, Slough, 
Taplow and Maidenhead with branches connecting the Great Bath 
Road with the Great Western Railway at Langley, and the South- 
Western Railway at Datchet-on-Thames, 


Luton.—The total receipts of the electricity department for the 
nine months ended March 31 were £921. 14s., including £790. 14s, 9d. 
for current supplied for privatelighting and power and £111. 7s. bd. 
for public Lighting ; the total expenses were £787. 118. 9d., leaving 
£134. 28. Interest to date on loan amounted to £1,041. 11s. 2d., 
and sinking fund instalment to £760. "The total capital expendi- 
ture is £25,165. 13s. During the nine months 53,129 units were 
generated ; 10,338 were supplied to public lamps, 40,634 were sold 
to private consumers and 2,157 were used on the works. There are 
10 arcs and 24 incandescents employed for public lighting, and the 
total maximum supply demanded was 92k w. 


Mendoza (Argentina).— The Mendoza Gas Co. has stopped the 
ро lighting service, for which the municipality refuse to рау. 

he yearly lighting costs $51,000, and the company is already a 
creditor for $84,000. Some time ago public electric lighting was 
stopped for the same reason. 


Merthyr.— A report on dust destructors, prepared by Messrs. 
Handcock and Dykes, is under consideration by the Council. 
According to the report, three courses are open to the Council—viz., 
(1) To erect two dust destructors at £16,800, with an annual charge 
ot £2,775, less revenue from clinker sales; (2) if suitable arrange- 


ments could be made with the Merthyr Electric Traction Co. to erect 
one destructor at Penydarren, selling the steam to the company, and 
the second at Pentrebach, at a capital cost of £17,100 and an annual 
charge of £482 ; and (3) to incur an outlay of £68,000 to £70,000 in 
erecting one large destructor at Pentrebach, with suitable power 
house, and laying down and equipping an electric line from Merthyr 
to Merthyr Vale, to enable the Council to dispose of refuse up to 160 
tons per day free of expense to ratepayers. This latter scheme is 
estimated to leave an annual surplus of about £1,650 for repairs and 
reserve. | 

The Local Government Board have extended the time for comple- 
ting the Merthyr Electric Traction and Lighting Co.'s lines. 


Municipal Telephony.— Lancaster Town Council have informed 
the local Chamber of Commerce that they do not consider the present 
an opportune time to establish a municipal telephone service. 

Swansea Municipal Telephone committee have obtained 398 signed 
agreements to support the proposed municipal service, as well as 
117 written promises of support. The committee suggested £5 asa 
minimum charge, but the Postmaster General has advised £4. The 
solicitors to the parties are to consult on this point. 


Newstead (Notts.).—At a meeting of ratepayers on Tuesday, it 
was decided to adopt electric lighting. 


Nottingham.—Clauses were inserted in the omnibus bill of the 
Corporation now before Parliament, empowering them to raise 
additional capital for the extension of their electricity undertakings, 
including boilers and generating plant for completing the equipment 
of the first section of the S:. Ann’s power station (£38,750), metera, 
house connections, &c. (£16,250),and extensions of mains (£30,000) ; 
also for the erection of an additional station in connection with 
refuse destructors (£2,000), generating machinery, cables, mains, 
switch gear and battery (£13,500), a total of £100,500. On the advice 
of the Parliamentary agents these clauses have now been withdrawn, 
the Corporation baving decided to apply to the Local Government 
Board for sanction to borrow such moneys in the usual way. 
Monday a recommendation will be submitted to the Council by the 
Electricity committee that application be made for sanction to borrow 
£20,000 for the St. Ann’s station, and £13,500 for the second station. 


Post Office London Telephone Service.—The Post Office tele- 
phone exchanges at Putney and Kingston were opened for public 
service last week, and the exchanges are both connected to the trunk 
telephone service of the country. 


Presentations.—Mr. J. W. Kempster, on leaving Messrs. W. Н. 
Allen, Son & Co., Bedford (where he has been chief electrician for 
14 years) to take up a similar position with Messrs. Harland and 
Wolff, at Belfast, has been раа by the members of the firm 
with a collection of Sheffield plate over 100 years old, and by the 
staff with two etchings by Rone. During his connection with Messrs. . 
Allen, Mr. Kempster has had 280 vessels in his hands for installing 
electric light, including the “ Oceanic” and the Celtic." 

Mr. W. F. Stamp, A. M. I. E. E., late assistant electrical engineer at 
Wimbledon, havivg been appointed chief assistant at Devonport, 
was entertained by his friends at Frascati’s Restaurant, London, 
last Thursday evening, when Mr. J. W. A. Binner, chief assistant 
at Bermondsey, presented him with a dressing case on bebalf of those 
p A silver cigarette case was presented by the working staff at 

imbledon works, an address from the men accompanying the gift. 
At a send-off on Saturday, Mr. Stamp received a further present 
from some personal friends. 

Mr. W. A. Wilkes, assistant engineer of the Wolverhampton 
District Tramways Co. (Ltd.) was presented last week with a silver 
cigarette case and matchbox, on the occasion of his departure to take 
up the position of electrical engineer at Rothesay. 


Projected London-Dover Electric Railway.—It is stated that 
as a result of preliminary surveys of the alternative routes for this 
railway (through Maidstone and through Chatham and Canterbury), 
the latter route has bee: selected. The promoting syndicate intend 
to put down a broad-gauge double line, the entire journey to be per- 
formed in 50 minutes. 


Rochdale.—The first section of the municipal electric tramways 
was opened on Thursday last. 


St. Anne’s-on-Sea.—66 applications have been received for the 
position of resident engineer 1n succession to Mr. P. J. S. Tiddeman. 


St. Helens (Isle of Wight).—The St. Helens Electric Lighting 
Co. are commencing the laying of lighting mains in the district. 


Salford. —The Council have refused a request for legal assistance 
on behalf of Mr. Wheatcroft and Mr. C. L. Turner (late borough 
electrical engineer) at the forthcoming inquiry into the working and 
development of the electricity undertaking. 

Southwark (London).— Up to date, the equivalent of 22,117 8 c.p. 
lamps has been connected to the electricity supply mains for light- 
ing and 2,436 for power. 


Spennymoor. — We refer elsewhere to the report of the directors 
of the Northern Counties Electricity Supply Co., owners of the 
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Spennymoor electricity works, which have just been opened for the 
supply of current. e light was switched on by Mrs. Clark, wife 
of Mr. R. Clark (Messrs, Clark & Co., electricians, tage demir 
Building operations were commenced about five months back, the 
building contract having been placed with Mesars. Douglas Bros., of 
Heaton-on-Tyne, Tbe works cover an area of 5,000 sq. ft. The 
machinery and equipment includes Babcock boilers, on ошро 
generating sets, Dorman and Smith switchboards, Callender cables, 
and Chloride batteries, There are already between 2,000 and 3,000 
lights connected up, and the Northern Counties Company have 
been invited to tender for the public lighting of the district in com- 
petition with the two local gas companies. 


Stafford.— There was a deficiency of £1,100 on the working of 
the electricity department for the past year. 


Sunderland.—The Electricity and Lighting committee are con- 
‘sidering a scheme for the supply of electric current for power to the 
shipyards, large engineering works and graving docks of this impor- 
tant district. In 12 months it is estimated double the present 
output of the works will be required, which is now about 2,250,000 
units per annum. The net profit upon last year’s working was 
£1,938. The aggregrate profits of £4,015 for the last four years 
have enabled the committee to repay the money taken from the 
rates in the preceding three years, leaving a credit balance of £1,346. 


Telegraphic Communication with Martinique.—It isannounced 
that during the interruption of the direct cable route, telegrams for 
Martinique can be sent over the lines of the Eastern and the Direct 
Spanish Telegraph Companies or via France. 


Telephone Trunk Lines and the Public.—The Postmaster- 
General was recently approached with the view to allowing attend- 
ants at the Post Office telephone call offices to accept written messages 
to be telephoned over the trunk lines when these were free, and to 
so save the long waiting at these call offices now so generally com- 

ined of. Having considered the matter, the Poetmaster-General 

replied regretting his inability to adopt the suggestion. 

University College, London.— А conversazione will take place at 
University College on the evening of Thursday, June 19. 


Zante.—Electric light has been introduced into this town under 
the patronage of the mayor, Mr. Macie. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
3 New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The Board of Guardians of the parish of Fulham (London) invite 


tenders for the supply, delivery and erection of pipere Specifi- 
cations, &c., from the consulting engineer О F. ings Medhurst, 
M.LE.E), 13, Victoria-street, London, S.W., and tenders to the 
clerk (Mr. Edward. J. Mott), 75, Fulham Palace-road, W., by 10 a. m. 
June 5. An advertisement gives further information. 

The directors of the North-Eastern Railway Co. invite tenders for 
telegraph stores, poa of which are set out in an advertisement. 
Tender forms of Mr. Graves, telegraph department, York, and tenders 
to Mr. C. N. Wilkinson, secretary, York, by noon June 9. 


Glasgow Corporation invite tenders for 12 months' supply of elec- 
trici eters. Specifications, &c., from the chief electrical engineer 
(Mr. W. A. Chamen), 75, Waterloo-street, Glasgow, and tenders to 
the town clerk (Sir J. D. Marwick), City Chambers, Glasgow, by 
June 7. See advertisement. 

Glasgow Corporation also invite tenders for an economiser with 
induced draught fan and condensing plant. Tenders by June 7. 

Worksop Urban District Council are prepared to consider schemes 
for “free” or assisted wiring. Partic „with form of proposed 
agreement, should be forwarded to the clerk (Mr. Geo. H. Feathers- 
ton), Town Hall, Worksop, by June 10. See advertisement. 


Rotherham OH invite tenders for tramway and laying 
feeders, mains and other cables, with road work, boilers and 320kw. 
steam dynamo. Ап advertisement contains further particulars. 
ge a from the town clerk (Mr. H. Hampton Copnall), Town 

‚ Rotherham, and specifications and drawings can be seen at, but 
Dot obtained from, the offices of the consulting engineers (Mesars. 
Kennedy and Jenkin), 17, Victoria-street, Westminster. Tenders to 
Мт, Copnall by noon June 17. 

Warrington Corporation invite tenders for tramcars, with motors 
and electrical equipment complete. Specifications, &c., from the 
consulting engineers, Messrs, Preece and Cardew, 8, Queen Anne's- 

Westminster. Tenders, addressed to the town clerk (Mr. J. 
а Whittle), Town Hall, Warrington, by noon June 18. An 
vertisement contains further particulars, 


Warrington Corporation also invite tenders for illuminating the 
town hall and Bank Park by electric light. Tenders to chairman of 
Coronation committee by noon June 2. 


Stockton-on-Tees Corporation invite tenders for the supply, delivery 
and erection of a 350kw. steam generator, two Lancashire boilers, 
one switchboard panel and instruments, surface condenser and cooling 
plant, pipework and valves, extension feeders, economisers and feed 

ump. Specifications from the borough electrical engineer (Mr. 
J. J. Smith) and tenders to the town clerk (Mr. Arthur B. Crosby) 
by noon, June 10. Further particulars are given in an advertisement. 

London County Council invite tenders for wiring and fittings for 
the electric lighting of four fire brigade stations at Battersea and 
Camberwell. Tenders to clerk (Mr. G. L. Gomme), by 10 a. m. June 5. 


The War Office invite tenders for a self-propelled lorry. Specifica- 
tions from Director of Army Contracte, War Office, London, S.W., 
to whom tenders by noon July 31. 

The Guardians of Hunslet Union (Leeds) require two electric ward 
lifts for new infirmary at Rothweli Haigh. Tenders by 10 аш, 
June 3. К. 

Siretford District Council invite tenders for steant-raising plant, 
generatorsand mains, Tenders to chairman of Electricity vommittee 
by June 18. 

Greenock Corporation invite tenders for a 300kw. steam dynamo, 
with steam and exhaust piping. Tenders to burgh electrical engi- 
neer (Mr. W. M, Nelson), by 10 a.m. June 2. | 

Tynemouth Corporation invite tenders for one reversible booster 
and a set of condensing plant. Specifications from borough electrical 
engineer (Мт. С. Turnbull). 

Bermondsey (London) Council require main switches, cutouts, dis- 
tributing boards, electrical fittings and shades, casing, conduits, &c. 
Tenders by 4 p. m., June 16. 

Manchester . Electricity committee invite tenders for cast-iron 
troughing, bends and capping. Tenders by noon, June 9. 

Nuneaton Electricity committee invite tenders for a water-tube 
boiler and pipework. Tenders by June 18. 

West Ham Corporation invite tenders by June 10 for construction 
of about 8 miles of tramway permanent way, bonding, &c. 

Bury (Lancs.) Tramways committee invite tenders by June 24 for 
tramway track material. 

Beckenham Electric Lighting committee invite tenders for incan- 
descent lamps. "Tenders to chairman by noon June 6. 

Dudley Electric Lighting committee invite tenders for incandescent 
lampe and oil. Tenders to chairman by noon June 6, 


aa y RH m 


Worthing Co 


ans " oration invite tenders for the erection of a circular 
brick chimney by moos June fi. 


Tenders 


The Mayor and Aldermen of the City of Launceston (Tasniania)- ы 


invite tenders for polyphase generating, transmitting and distributing 
plant and apparatus, transforming apparatus, re-construction of 
existing plant, and enclosed arc lamps and accessories. Specifications, 
&c., from the city electrical engineer (Mr. William Corin) or from 
Messrs. John Terry & Co., 7, Great Winehester-street, London, Е.С. 
Tenders to town clerk (Mr. C. W. Rocher) by 4 p.m. Sept. 15. 

Tenders are invited until June 8 by the municipal authorities of 
Pradeiles (Haute Loire), France, for the establish ment of electricity 
works, Tenders to La Mairie. 


TENDERS RECEIVED AND ACCEPTED. 


Southwark (London) Borough Council have accepted the tender of 
the General Electric Co. for the supply of 1,000 Robertson incandes- 
cent lamps at 114d. per lamp (8, 16, and 25 c.p. lampe) and 1s. 2d. 

32 c.p. lamp. Jackson Broe and Baxter and Caunter tendered 
lor Ediswan lamps at ls. Odd. for 8, 16 and 25 c. p. and 1s. 2d. for 
32 c. p.; the Edison and Swan Co. and Malcolm and Allen quoted 
1з. 1d. and 18. 3d. ; and Royce Limited ls. 2d. and 18, 5d. 

Prof. A. B. W. Kennedy, who was recently called in to report on 
the tenders submitted for steam dynamos for extensions to the Black- 
burn electricity works, has reported in favour of the acceptance of 
the tender of Meesrs, Dick, Kerr & Co, which specifies Belliss 
engines. The Electric and Tramways committee have adopted this 
recommendation, subject to satisfactory guarantees as to steam 
consumption. 

A contract for the supply of a storage battery has been placed with 
the Electrical Power ndm Co, by the Broughty Ferry ‘Town 
Council. 

Luton Town Council have accepted the tender of the St. Helens 
Cable Co. for the supply of distributing mains at 2950. 168. 4d. Ten 
€ varying in amount from that of the accepted to £399, were 
receiv | 
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Barnsley Corporation have accepted the tender of the Electrical 


Power Storage Co. for the supply of a storage battery. 


Fulham (London) Guardians have accepted the tender of Messrs, 
Williamson and Joseph for the supply and erection of a switchboard 
at £344. 9з. 13 firms submitted 17 tenders, the amounts varying 
from £316. 158. to £605. 


BUSINESS NOTIOCBS. 
The General Electric Oo. announce a reduction in the price of 
Stanley-D'Arsonval moving coil deadbeat ammetera and voltmeters, 
and also in cheap lampholders designed for illuminating devices. 


Mr. William M. Farniss, formerly with Messrs. Handley and 
Shanks, Birmingham, has been appointed representative of the Elec- 
tric Construction Co. (Ltd.) in South Wales and district, with 
temporary offices at 70, Bzauchamp-street, Riverside, Cardiff. 


Mr. J. B. C. Kershaw, F. I. C., has opened the West Lancashire 
Laboratory, at Waterloo, Liverpool, where he intends to make a 
special feature of fuel and gas analysis, 


Messrs. Gambrell Bros. have removed their office and works to 
more extensive premises at Durham House, 23, North Side, 
Clapham Common, S.W. 

The registered address and general offices of the Charing Cross and 
Strand Electricity Supply Corporation (L*d.) will be removed from 
15, Maiden-lane, to 60, St. Martin’s-lane, London, W.C., on and after 
31st inst. 

The Brush Electrical Engineering Co. are removing their London 
offices to their old address, Victoria Works, Belvedere-road, Lambeth, 
S. E., where communications should be sent after June 1. 


LIQUIDATION. 


The Electric Lamp Supply Co. (Ltd.) is being wound up volun- 
tarily. Mr. A. M. Day, 33, Glasshouse-street, W., is liquidator. 


Plant, &c., for Sale.—Particulars of some electric lighting plant, 
which 1s for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 н.р. gas engines, one 
E.C.C. and two Morley compound-wound dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Messrs. Jones 
Bros., Oak wood - court, Addison-road, London, W 

Leyton Electric Lighting committee, having adopted steam plant, 
wish to dispose of their gas-driven plant, including dynamos, gas 
engines, Dowson gas generators and accessories. Offers to the 
engineer and manager (Mr. F. Harman Lewis) by June 95. See 
advertisement. 


Businesses, &c., for Sale.—The receiver and manager of the British 
Electrical Manutacturing Co. (Ltd.), Fulham Electric Works, Putney 
Bridge Station, S.W., advertises the undertaking for sale as a going 
concern, with the manufacturing plaut and an extensive of 


switches, &c. Further iculars of Mr. James, Е Ward, C. A . .. 
122, Graner street Londan, Xy aed 06, Ned ре рута 


ham. 
Tic etectrical patents and business recently carried on by the 
Doe Electric Light and Power Syndicate are for sale. Some par- 
ticulars are set out in an advertisement. 


_ Lightning Rods.—The American Consul at Rouen considers there 
is an excellent opportunity for introducing. И ng rods into 
France, where there is a conspicuous absence of these protectors. 


Catalogues.—The complete illustrated catalogue of the Genera 


- Electric Co. is now to hand, and is a bulky volume made up of the 


various sections issued by the company from time to time, plus a 
quantity of added material, which goes to make up one of the most 
impoeing and complete compendiums of electric machinery, plant, 
apparatus, material and accessories ever prepared for the use of the 
trade. A very careful classification of this vast array of goods isa 
feature of the book, and one which will be appreciated by those 
who are compelled to consult such volumes. Recent additions to 
the company’s work’s premises, in the Manchester district and 
elsewhere, justify the inclusion of a number of illustrations 
showing the extent to which the enterprise of the company 
has developed the business, At the works and branches over 
5,000 hands find employment. In a book extending to over 900 
closely-packed 4to pages а vast assortment of goods can be described 
and illustrated, and here the moat has been made of the space at the 
command of the compilers. To help both the engineer and the 
retailer, the book has been divided up into 12 sections,and, in addition 
to the information which such lists usually contain, there has been 
provided a quantity of PY written technical details as well as 
miscellaneous matter which will help to make the book easy of ready 
reference. We have referred in these columns, at the time of issue, 
to the various sections which go to make up the complete volume, 
and it is therefore, not n now to particularise, but it 
may be pointed out that in almoet every division of the book 
particulars are included of a number of patented articles which can 
only be obtained by the trade through the General Electric Co. We 
give below the sections into which the book is divided. It only 


remains to be stated that the printing and arrangement leave nothing 
to be desired, and that the General Electric Co.'s complete catalogue 
for 1902 forms a conspicuously successful continuation of the volumes 
which have been issued bi-annually by the company for nearly 20 
years past. The sections of the book are :— 
S. Switchboard and Electric Light | P. Electrical Plant. 
W. Wires and Cables. Supplies. H. Electrical Heating and Cooking. 
M. Instruments, Meters, &c. L. Electric Bells, &c. 
E. Are Lamps and Engineering | K. Telephones, &c. 

Specialities. О. Electro-Medical Apparatus. 
T. Traction Supplies, F,and G. Fixtures and Glassware, 


Messrs. Frederick Braby & Co. have ready a useful catalogue of 
corrugated iron roofing sheets, rustless airtight manhole covers, &с. 
The catalogue is well illustrated, and describes a large variety of 
goods, including complete temporary buildings, 5 and tram- 
shed roofs, telegraph cable station buildings for hot climates, &c. 
Some particulars are also furnished of the Barfling” process of 
rustless iron and steel, and it is stated that Messrs. Braby & Co., 
having satisfied themselves of the probable demand for articles in 
metal treated by this process, have put down large plant at Glasgow 
for working the process, by which it is claimed that a magnetic oxide 
(Fe,O,) is formed on the surface of the metal, completely preventing 
oxidation. This is not an added cover, as in galvanising, but the 
iron or steel is itself made rustless. The extent of the new plant 
enables a large tonnage of metal to be handled promptly. 


Messrs. Fraser and Chalmers have ready a new catalougue of 
Riedler electric and power-driven pumps, for which the firm are sole 
licensees for Great Britain and the colonies. 


A well got-up catalogue of high-class machine tools is just issued 
by Messrs, Alfred Herbert (Ltd.) of Coventry. A large and varied 
assortment of labour-saving and other tools is set out, and the list, 
which is pocket size, can be obtained free by post on application. 


* Electric Brake Controllers, with Magnetic Blow-out ” is the sub- 
ject of pamphlet No. 124 issued by the British Thomson-Houston 
Co. Several examples of the B ” type of these controllera are shown. 


Jandus Lamps.—Messrs. Drake and Gorham have recently 
received an order for 100 Jandus power-circuit lampe, five in series, 
on 440 volts, for illumination purposes at the forthcoming darbar 
at Delhi (India) We illustrate the 
automatic cut-out device of this lamp, 
which shows this to be & complete 
mechanism in itself, and, consequently, 
affords better protection to the main 
coils and maintains the continuity of 
circuit in event of the main mechanism 
failing better than if it were actuated 
by the main mechanism itself. Both 
line and substitutional resistances are 
inside the lamp case, A further advan- 
tage is that the lamps are interchange- 
able, any five out of the 100 lam 
installed burning well in series. The 
carbons are claimed to be of long life, 
and the lamps are provided with a 
simple trimming device. 

essrs. Drake and Gorbam have also 
received an order for Jandus lamps of 
standard type fitted with a special air- 
tight case to meet the difficulties of the 
South African climate. This batch of 
lamps is required for Coronation illu- 
minations at the Cape. 


Westinghouse Brakes.—In a com- 
munication received from the Westing- 
house Brake Co. denial is given to 
certain statements put in circulation 
relating to the alleged failure of the 
company’s electro-pneumatic braking 
system. This failure was said to have 
been caused by the cold weather and 
snow in the United States last Decem- 
ber. In the circular are set out reports 
from Boston, St. Louis and San Fran- 
cisco, where these failures were alleged 
to have occurred. The company claim 
that it is proved by these reports that 
their electro-pneumatic system of power 
signalling has proved satisfactory in 
spite of the severe weather of the past 
winter, and that this success is further evidenced by the fact that the 
largest installation of power. ei ing yet introduced is on the 
рш system, and is erected at Pittaburg for the 
Pennsylvania and Ohio Railroad. Accompanying the circular is a 
pamphlet very fully describing the Westinghouse electro 
system for the operation of railway points and signals, and examples 
are shown of a number of installa 


tions in this country and ab 


magnetic 


i 
road, 
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Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the sd da of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from May 22 to May 27, 
with the ports of destination :— 

Africa—Alexandria, £370; Beira, £241 (telegraph material); Cape 
Town, £15; Delagoa Bay, £47; Durban, £3,435; East London, £1,145 
(including £476 telegraph material); Port Elizabeth, £256 (telegraph 
material). Argentina—Buenos Ayres, £200 (telegraph material). Austra- 
lasia—Adelaide, £341 (including £242 telegraph cable); Fremantle, 
£240 ; Maryborough, £87 ; Melbourne, £855 ; Rockhampton, £51 ; Sydney, 
£601. Azores, £150 (telegraph instruments). British Guiana — Demerara, 
£35.  Canada—Halifax, £40.  Ceylon— Colombo, £58 (including £32 
telegraph material) China — Foochow, £19; Shanghai, £228. Denmark — 
Copenhagen, £36 (including £11 telegraph wire). Gibraltar, £184 (tele- 
graph material). Holland— Amsterdam, £58. India—Bombay, £455 
(including £334 telegraph material); Calcutta, £6,138 (including £5,160 
telegraph material), Mexico— Vera Cruz, £4,798. Siam—Bangkok, £140. 
Straits Setements—Sipngapore, £81. Total (for six days), £20,500, against 
£22,955 for eight days last year (May 22 to 29). 


p———————————9 


PATENT RECORD. 


— ЕЕЕ атаа 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 


Chartered Patent Agents, of 70, Chancery-lane, London, W.C 


APPLICATIONS FOR PATENTS. 


М№оте. — The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fcation accompanies application, an asterisk is affixed. 

Where not otherwise stated, the application is made in London. 


March 6, 1902. 


К. Амревѕох. Leeds. Electricity meters. 


5,558. CALICO Printers’ ÁssOCIATION and W. Corswogrn. Manchester. 
Electro-deposition of metals. 

5,560. B. NoRTH. Bradford. Electric tramcara 

5,605. G. E. Hzyr-Di4. Liverpool Electric cables and casings therefor 


. А. C. CossoR and W. U. HIIAR. High-frequency apparatus. 

. А. С. Cosson and Н. S. HóHN. X-ray tube for therapeutic and 
dental work. 

. J. ВВЕАУЕВ. (Caviera). Wirelees telegraphy.* 


March 7, 1902. 
. F. 8мітн, Manchester. Guard wires. 
. T. Совѕвв. Manchester. Electric trolley wire finder. 
. H. S. Hunt. Stockton-on-Tees. Safety guard. 
. L. M. WATERHOUSE and SIMPLEX STEEL CONDUIT Co. Li 
Fuse boxes.“ 
. W. R. LarpLAw and G. Н. ScHOoLEs. Manchester. Pendants for 
electric lampe. 
. Т. B. Stewart, W. H. TURNER and R. E. Dixon. 
operating electric railway and tramway points. 
. J. А. THÜMLING. Brake and speed controller for electric cars. 
T. BERGMANN. Electromagnetic igniter for explosion motors.“ 
Р. A Gurk. Electrolytic celle. 
March 8, 1902. 
Electrolytic interrupters for X-ray work. 
Leeds. Trolleys. 
Controller for electric lifts, 


Controlling and 


Н. W. С. Cox. 

. W. E. LAYLAND and C. W. Dawson. 

. R. F. Cargy and J. RicHMOND & Co. 
tramcars, &c. 

British Тномѕох-Носвтом Co. Reverse electric current relays. 


(E. M. Hewlett, U. S.)“ , 
5,797. Млвсомгз WIRELESS TELEGRAPH Co. and A. GRAY. Wireless 
telegrapby. 
5,802. SiguENs Bros. & Co. Safety fuse appliance. (Siemens and Halske, 


A.-G., Germany.)* 
5,804. L. H. WALTER. Wireless electric selecting systems. 
5,812. J. Н. WoorriscRorr. Liquid resistances or switches. 
5,818. W. E. Evane. Preventing sudden alterations in periodicity in 
alternating-current generating plants, (A. E. G, Germany.)“ 
5,819. J. Нот, C. Hott and J. W. PowzLL. Birmingham. Hoists and 


cranes. 
March 10, 1902. 

5,831. R. C. CLINKER. Rugby. Regulating electric currents. 

5,851. Н. Соонву. Liverpool. Prepayment supply controlling apparatue.“ 

5,862. J. Lunpiz. Rheostate, (Date applied for, Aug. 15, 1901, date of 

application in U.S.)* 

5,888. L. S. Osman. Liverpool. Magneto-electric therapeutic appliances. 

5,891. V. A. ARcIoNI. Electrical wattmeters. 

5,897. J. W. T. CADETT and E. S. SHEPHERD. Circuit interrupter. 

5,907. Hon. C. A. Parsons. Winding of revolving magnets. 


March 11, 1902. 
5,915. H. BREMER. Germany. Thermo- electric material.“ 
5,934. H. WATEBsON. Birmingham. Combination clock, battery and lamp, 
with self-contained case for same. ' 
9,944. W. L. Wise. Telegraph systems. (J. H. Peirce, U. S.)“ 
5,952. W. P. THOMPSON. Are lampe. (E. Sander, Germany.) 
5,960. W. C. HUNNIBALL апа G. CARR. Charlton, Fuse box. 


5,962. M. T. Mgpwar. Gear for power-driven lifts. 
5,972. E. DANNEBZLS, Electrical arrangement for exchanging. signals 
between locomotives in motion, &c.* | Ps 


5,978. A. Nopow. Rectifiers for single or polyphase alternating currents. 
5,981. G. B. BLANCHARD. Rail bonds for electric railways. 

5,982. H. SHOEMAKER. Telegraphy, particularly wireless systems.“ 
5,988. D. R. Ввоск. Automatic cutout. 

5,997. 8. Z. DE Ferranti.. Controlling of electric circuits. 

6,000. E. EtSEMANN. Liverpool. Electric ignition in explosion motors.“ 
6,009. L. G. WooLLEY. Fire alarm telegraph repeater apparatus.“ 

6,024. C. OLIVER. Arc lamps. 

6,026. J. M. WiLsoN. Magneto-electric generators.“ 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can be obtained at the uniform price of 8d. each. 
1901. 

. ANDREWS. Connections for electric conductors. 

. LE Mgsurren. Safety device for overhead systems. 

. Dowsinc. Contacts of incandescent electric lamps. 

. DUDDELL and MarHER. Switching apparatus. 


5,295. Cowan, STILL and MILLER. Guard wire protection. 
5,545. WRIoRr and Reason Mra. Co. Actuating demand indicators. 


. DONALDSON. 
trolley wires. 

. BURNAND. Transformers and the like. 

HRA and SurrH. Electrical measuring instruments. 


Cutting out broken or short-circuited sections of 


мт 
ELTE die 


189. 


26,566. 
26,749. 


6,258. GrAss. Electrical switches and like contact devices. 
. WILKINSON. Fixing roofs of electric tramcars. 
6,946. Happan (Strowger Automatic Telephone Exchange). Automatic 
telephone exchanges. © 
7,015. Janpus Авс Lamp AND ELECTRIC Co. and DRAKE and JONES, 
Suspending mechanism for electric arc lampe. 
7,571. BUTLER. Terminals or bolts and nuts for use iu electric batteries 
ав connectors. p. 
7,966. Hitt. Electro-pneumatic controlling systems. (Date applied for, 
Sept. 20, 1900.) 
8,475. LaNcASHIBE Dynamo AND Motor Co. and Woop. Brush holders. 
8,478. EcksrEIN and Амаогр. Automatic shunt for protecting electric 
aro lampe. : 
8,956. ALLIoTr and Paton. Electrically-driven centrifugal machines. 
11,537. JENSEN (Zanotta). Electric alarm apparatus. 
16,175. GRENFELL. Escapement for electro-magnetically controlled clocks 
and like mechanisms. 
17,601. Watkins (Consolidated Railway Electric Lighting and Equipment 
Co.). Controlling electric currents. 
17,811. EN Ном. Electric clock. 
21,557. PARMENT. Protective appliance for electrical conductors, (Date 
applied for March 27, 1901.) 
22,795. FEATHERSTONE. heads. 
25,747. Sacus. Electric fuse switch-boxes. 
26,155. Ввітізн THOMSOx-Housrox Co. (Steinmetz). Glowers for pyro- 
oes EUST TE and process of making same, (Post-dated January 
Brrrrort i Co. (Dean). Arc lamps and electrodes 
therfor. (Post-dat | ВЕ Ж 
MAYBEBRY. Party-line telephone system, — ^^" wre. І 
SIEMENS & Со. (Siemens and Halske A. G.). Electric safety fuses. 


NEW COMPANIES, STATUTORY RETURNS, &. 


* 
— 


—— 

CITY AND SURREY ELECTRIC RAILWAY CO. (LTD.) — Reg. May 17, 
capital £150,C00 in £10 shares, to carry on the business of an electric rail- 
way company, to undertake the construction, maintenance and working of 
electric and other railways and tramways and motors therefor, and their 
accessories and appurtenances, and to manufacture and deal in vehicles of 
all kinds and apparatus, producers and suppliers of electricity, &c. The 
subscribers are A. G. Ashwell, W. B. Langmore, W. Rigby, S. Strickland, 
S. G. Fraser, C.E., Bernard M. Drake (electrical engineer), R. B. Maltby, 
and С. 8. Oxenburgh. 

R. CRUICKSHANK (LTD.)—Reg. May 16, capital £50,000 in £1 shares, to 
acquire the businesses of chemical manufacturers, electrical engineers, &c., 
carried on as R. Cruicksbank, at Birmingham. The first directors are 
G. B. Cruickshank (man.), W. A. Bindley and W. J. Gell. Reg. office, 
Camden Works, Camden-street, Birmingham. 


DUNLOP MARINE COURSE SIGNAL SYNDICATE (LTD.)—Reg. May 21, 
capital £5,000 in £1 shares, to acquire inventions relating to marine 
signalling and apparatus therefor, and in perticular to develop an inven- 
tiou of J. D. Dunlop, and to carry on tbe business of electrical and 
general engineers, &c. The first directors are J. D. Dunlop, J. McLees, 
and W. MacConnal. 

FODENS (LIMITED.)—Reg. May 16, capital £100,000 in £1 shares, toacquire 
the business of Edward Foden, Sons & Co. (Ltd.), and to carry on the busi- 
ness of manufacturers of rcad locomotives and traction engines, self- 
propelled vehicles, &c., and manufacturers of electric, telegraphic and other 
appliances and apparatus, &c. The first directors are C. H. Brunner, 
E. Foden, W. Foden, E. R. Foden, J. Stubbs and R. Stubbs. Reg. office, 
Ekworth Works, Sandbach, Cheshire. 


PRIVATE TELEPHONE CO. (LTD).— Reg. May 15, capital £10,000 in £1 
shares, to acquire and turn to account inventions relating to private tele- 
phones, &c. The first directora are A. E. Whipp, S. Taylor, W. H. Feltham, 
E. Atkins, E. A. Gibeon, E. H. Lamp, and A. Reiner. Reg. office, Dashwood 
House, London, E.C. 
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ELECTRIC WORKS CO. (LTD.)—The return to Jan. 14 was filed on 
May 14. The capital is £10,000 in £1 shares, of which 507 have been 
taken up. 3s. per share has been called up on 500 and nothing on seven 
shares, and £75 has been received. Mortgages and charges nil. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 cent. (since Feb. 6, 1902). Price of 
silver 23}3d. per oz. (May 29) Consoles (23 per cent.) 968—964 for 
money, €68—S6$ for account; 24 per cent. 96—964 (May 29). Consols 
Pay Day June 2 ; Stocks and Shares Continuation Days, June 10 and 25 ; 
Ticket Daye, June 11 and 24; Pay Days, June 12 and 25 ; Mining Share 
Carry-over Days, June 9 and 20. 


BARCELONA TRAMWAYS CO. (LTD.)—At the meeting on Wednesday 
the chairman (Mr. J. B. Concanon) said the traffic receipts showed a 
gross increase of £6,714, and the expenses an increase of £506. The com- 
pany carried 35,787,925 passengers, an increase of 5,827,000 passengers, or 
21 per cent., on an increased mileage of 4? per cent. There was no tram- 
way in Europe with 11 miles of streets that carried anything like that 
number of passengers per mile of street. The receipts per mile had 
increased from 7,%d. to 74d., and this figure was now over 8d. The 
average fare was probably lower than any in this kingdom, amounting to 
only a shade over 3d. per passenger. The balance at credit of net revenue 
was £25,973. Debentures and debenture stock charges took £10,264, and 
preference dividend £5,000, leaving £10,709, out of which a dividend at 
the rate of 5 per cent. per annum (ба. per share) would absorb £6,000, 
leaving £4,709 for next account. Their Bonanova line was paying 
well, but the Ensanche system would have to be given up or be converted 
to electric traction, which would secure its success. For this and other 
purposes they propose to issue a further £51,900 debenture stock. 


BRITISH INSULATED WIRE CO. (LTD.)—Subscriptions are invited 
until to-day (Friday) to an issue at par of £250,000 (balance of £500,000) 
44 per cent. first mortgage debenture stock of this company. The 
prospectus states that the amalgamation of the company's business with 
that of the Telegraph Manufacturing Co. (Ltd.) and the constantly- 

rowing business of the two companies, requires the provision of this 
urther capital. 

BRUNNER, MOND & CO. (LTD.)—At the annual meeting, on Wednesday, 
the 7 per cent. preference dividend and 324 per cent. on the ordinary 
shares were declared. The chairman (Sir John Brunner, M.P.) con- 
gratulated the shareholders on the result of the year's working, the gross 
profits being considerably in excess of those of the previous year. The 
company's investments showed holdings of £18,000 worth of shares in 
Mond’s Gas Power Corporation and the South Staffordshire Mond Gas Co. 

CHARING CRO88 AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—Subscadiptions have been invited this week, and will be open until 
this (Friday) evening, tó an issue of £10,000 “ City undertaking " 44 per 
cent. cumulative preference shares of £6 each. These are issued at par, 
and will be psyabie exclusively out of the net profits of the corporation's 


City undertaking, and of any present or future investments by the cor- |. 


porationin the share capital of the Charing Cross and City Electric Co. (Ltd.). 

COLOMBO ELBOGTAIO <PRAMWAYS AND LIGHTING CO. (LTD.)—The 
+ Aeglu-American Debenture Corporation has offered during the week 
£100,000 of the stock of the Colombo Company at par. 

ELECTRICAL FINANCE IN GERMANY.—A report from the British 
Chargé D' Affaires at Munich (Mr. John Ford) states that amongst 21 elec- 
trical companies in Germany, with a paid-up.capital of £22,177,500, there 
has been a loss in value of sbares frum Jan. 1, 1899, to Oct., 19, 1901, of 
E13, 540, 500. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.) — The first 
annual meeting was held on Tuesday. The directors’ report stated that, 
during the past year, works had been in construction at Blytb, Cowpen 
and Spennymoor, and designs for works at Alnwick and Hebburn had been 
prepared. The expenditure on those to Dec. 31 amounted to £22,130. 11s. 5d. 
The tupply of current began at the end of 1901 from the Blyth and Cowpen 
works, and steady progress had since been made. Spennymoor was now 
ready to supply; Alnwick was expected to be ready in July; and Hebburn 
before the end of the year. The six provisional orders referred to in the 
prospectus were transferred to the company, which bas obtained eight 
further orders. A contract had been entered into for working the Hebburn 
Council's provisional order, and application had been made for orders for 
additional places in the colliery districts of Northumberland and Dur- 
ham, while a Northumberland tramways bill was being promoted. Since 
the end of the year the company had secured the transfer of the 
Whitley and Monkseaton provisional order, and had enterei into a con- 
tract for working the Felling order similar to the contract for working 
Hebburn, with which it would be combined. The chairman (Mr. John D. 
Milburn) moved the adoption of the report, and spoke favourably of the 
Blyth works, which would gradually extend, and the same remark applied 
to Spenoymoor. At those two places their early success had been largely 
due to the adoption of the penny-in-the-slot meter and free wiring. 
They had secured the whole of the public street lighting ia Hebburn and 
Felling, and had obtained, or expected shortly to obtain, powers for Consett, 
Shotley Bridge, Ann field Plain, Stanley and Leadgate for a population of 
100,000, for which they would erect a large power station. 

RUSTON, PROCTOR & CO. (LTD.) —At Tuesday's meeting the directors’ 
report, abstracted in our last issue, was adopted. 

STOCK EXCHANGE NOTICES.—June 11 has been appointed a special 
settling day in the further issue of 7,264 fully-paid £1 shares of Marconi’s 

Wireless Telegraph Co. (Ltd.), and $397,000 additional 33-year consolidated 


mortgage 5 per cent: gold coupon bonds of 1906 of $1,000 each of the 
Milwaukee Electric Light Co. are to be quoted in the official list. 


JOHN I. THORNYCROFT & CO. (LTD.)—The first annual meeting was 
held last week. The trading profit was £17,479, from which is deducted 
depreciation on plant, &c., directors’ fees, preference dividend, &c., amounting 
to £14,530, leaving £2,949. A 5 per cent. dividend on the ordinary shares 
(£2,038) was recommended, leaving £354 to be carried forward. The chair- 
man (Mr. W. Beardmore) said that they had purchased a rather valuable 
oil engine patent for marine purposes. "They had just built an electric 
power engine of a novel deeign, which they intended exhibiting at the 
Agricultural Hall, London, in July. The directora were of opinion that 
the design was à good one, and that they might develop a trade in electrical 
power engines. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week the 
directors reported that the revenue from sale of current and meter rentals 
was £4,466. 15s., compared with £4,002. 5s. 11d. in 1900. As the company 
ceased to supply current for public lighting in May last, and the Inkerman 
Barracks were unoccupied for the latter half of the year, the directors con- 
sider the increase in revenue tatisfactory. The full benefit was not derived 
from the new plant till late in the year, owing to delay in delivery. At the 
beginning of 1901 the total number of 8 c.p. lamps on circuit was 11,400, 
and this figure had increased by the end of March last to 15,889, the 
number of customers increasing from 294 to 417. During the year 25.400 
43 per cent. debentures and £8,790 6 per cent. cumulative preference shares 
were issued to meet expenditure upon new machinery, boilers, cablee, &c, 
The chairman (Mr. J. Ashby) said the directora were sorry they were 
not yet able to declare a dividend, but that would come soon. The present 
number of equivalent 8 c.p. lamps was 16,252, and 800 more were waiting 
connection. The number of customers had now increased to 460. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


l 
i 


8 AGGREGATE. 
| ‚ Wek 8 Inc. 
Line. | ended Ө or Dec. | icu 
: а MCN werbe Amount- рес. (p 
£ £ ^£ £ 
Aberdeen Corporation.. May 24 | 770 382 51 | 36,121 |+ 2,190 
Ayr Corporation.... „ 24 261, .. 1 261 due 
Birmingham Tramways. „ 2 5814 + 451 20 93,354 428,781 
*Blackburn Corporation. „ 25 995 ＋ 302, 21 | 13,803 + 1,748 
Blackpool Corporation... „ 22 1,166'+ 729 8 4,264 + 794 
Blackpool and Fleetwood „ 24 1,557 + 925| 21 6,227 + 1,096 
Bolton Corporation „ 25 2085'+ 645 8 | 12,260 + 456 
Bradford Corporation... „„ 18 2,828 7 1,852 7 | 21,209 :--14,566 
Brighton Corporation. „ 25 954! .. | 26 15,478, .. 
Brisbane Tramways...... | Ap. 9 2,294 + 125| 15 | 54,898 |+ 5,677 
Bristol Trams & Carriage May 25 5,779 |- 1,099! 20 | 84,070 | 5,203 
Burnley Corporation. „ 24 786 + 335 18 5,594 |+ 1,714 
*Buenos Ayres & Belgrano Apl. 27 2,762 - 8 17 46.051 – 1,060 
Calcutta Tramways Со... Мау 24 Rl +R2461) 21 B4636l6 е 
* Cardiff Corporation ...... „ 24 | 1,727 CREE 5 T 
Carlisle Tramways Co... „ 24|“ 194|+ 51121, 2867 * 21 
.@entral London Railway „ 24 | 6,899 + 733) 21 140,668 ,-- 10,565 
City & South London Ry. „ 25 | 2,884 | + 1,039 21 62,470 |+ 20,858 
Cork Elec. Tramways Co. „ 22 585 | - 57 820 | 8,426 |+ 211 
Devonport & Dist. Trams „„ 16 406! .. 193 7.537 — 
Dover Corporation „ 24 259 T 51 8 1554 — 108 
Dublin & Lucan Railway! „ 25 155|4 27 21 2,002 + 141 
Dublin Southern Dist... „ 25 | L499|-- 533/920 15,192 „ 4 478 
Dublin United ............ „ 25 | 4,017|+ 165/420 | 70,995 f : 
Dudley—Stourbridge ... „ 16 | 677|- 1| 194 12,778 + 2,096 
*Dundee Corporation. „ 21| 725/+ 4444444. 
East Ham Council ..... 2 dus m ve im E 
Gateshead & Dist. Trams „ 16 | 691|+ 256| 194, 12,564 |+ 323 
Glasgow Corporation . „ 24 111,9401+ 104 ..| .. Е 
Greenock & Port Glasgow! ,, 16 528 |+ 513) 194| 8,015 |+ 4,535 
Hartlepool Tramways..| „ 16 | 22600 194 5,889 f 231 
Hull Corporation „ 24 | 1,811|+ 222 8 | 15214 |+ 312 
Isle of Thanet Co. T "ДА 69 sas р 
Kidderminster & Dist...;. „ 16 105|— 12 194| 1,955 |+ 133 
*Liverpool Corporation.. „„ 18 9,151 261 20 {179,303 |+14,717 
Liverpool Overhead Rly: „ 251, 797 f 232 +21 | 29,887 |— 2,489 
Manchester Corporation „, 24 | 3,151) .. $50 {105,259 | ^ ... 
Merthyr...... €». „ 16| 184|- 63; 19) 3,704 |- 536 
Middleton ....... Ене „ 16| 212| .. 74 2,111 “i 
Newcastle-on-Tyne Corp , 21 | 2,964) ... |... п e 
Oldham, Ashton & Hyde. „ 16 5:9|— 14 193 9,2555 
Perth (W. A.) Elec. Trams ,, 23 1, 042 ＋ 227147 | 46,228 4 14,899 
Poole & Dist................ „ 16 225|- 47| 193 4,076 |- 
Portsmouth Corporation sis is "t du - 
Potteries 008 %% % „ „ „ „ „ 2 6 2 606600 » 16 1,457 + 10 19) 26,968 T 1,055 
Salford Corporation а А Ке ius as 
Sheffield Corporation. , 25 | 5007 |+ 435) 21 | 78858 |+14,250 
Southampton Corporat'n , 22 1.075 T 277 20 | 16,505 |+ 3,211 
Southport Tramways ...; „ 16 220/— 9| 194) 3,317 |+ 8% 
*S. Staffordshire Trams... „ 16 738 — 54 193 14,248 |+ 586 
Sunderland Corporation| „ 25 1, 488 8 | 8,579 s 
Swansea Trams. . , 16 455 7＋ 29 194 8,069 |+ 752 
Taunton Trams. .. „ 16 66; .. 194] 1,079 ji 
Tynemouth & Dist, ....| „ 16 | 202|- 28| 194 3,895 |+ 205 
Wigan Corporation ...... „ 22 510|+ 217 .. ET ы 
Wolverhampton District} „ 16 | 155]+ 81| 194| 2,620 |+ 1,682 


(8) гневе comparisons are with the corresponding period last year. 
* Partly electrical. Minus 3 days { Minus 2 days, 5 Plus 2 days. {Plus 3 days 
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ELECTRICAL COMPANIES' SHARE LIST. 


Presewr | AMOUNT| LAST PREVIOUS Prico БАТЕ PER BUSINESS DONE 

AMOUNT. oF Drvi. NAME, Weex's PRIOR, Wednesday, Сент. DIVIDEND DUE. DURING WEEK 

a DEND. MAY 21, May 28. YIELDED. ENDING MAY 28, 

190.000 М ——— ELECTRICITY cogo RUNS М ; А : £ s. d. Highest | Lowest 
see &Gr'nw'ch D’st’ot — - А > 

400,000 Stock | 44% Do. 41 Ist Deb. Stock Prv. Certs, (гей. & con.)..| 100 104 100 101 469 m "t 

7,500 10 14/0 | Bournemouth and Poole Elec. Supply ОЮ уиме. 44 12 11 12 5 16 8 eve - ө 
7,500 10 4/6 Do. Per Oent. Cumulative 994999 «94922992: 9% 10$ 94 10} 4 5 9 m LII] 
470,000| Bicek 4% Do, Oent. Debenture Stock (red.) . . 103 106 108 106 6 52 — — 
20,000 M /6 | Brompton Elec, Supply Ord ........... 9 of 8} 4 6 6 Pu * e 
20,000 + 8/6 Do. 7 per Cent. Preforenoo „ 812 9 815 8 | March and September s нэ 

10,000 : f ^ Ошма Elec. Supply ЕА. Ge 1-20,000) - 4 : - 3 6 8 5 8i 81 
10,000 % ов. 20,001-30,000 п ei ase 
£250,000 | Stock 496 | Central Electric Supply Со, 4% Guar, Deb. Stockxd| 106 108 101 166 815 6 s UN ec 
E0,000 Ы бу | Charing Cross & Strand Elec. Sup. (1 to 50,000) .. 9 10 9 . 10 5 0 0 | February and August vee e 
— : A Do. (50,001 to 70, 000) 7 * A ^ A A коа ut " so 
. Оөпї. ferences SOCCER EEE +e otteen Oe 14 cee 

£250,000 Stock % Do. 1 deb . 105 107 105 107 815 6 AB 108, 103 

44,456 5 1/0 „Chelsea Elec.Supply Ord. (Nos. 1- 14,000&20,501-60,986) 5 5} 5 5% 812 3 | March . ^ - et 
Btock 44% Do. per Oent. Debenture Stock 096) wast we 7118 110 118 4 0 2 | June and December.. E T tee 

70,595 10 10/0 of Electric Lighting Ord. . see se 8 9 E 9 5 5 7 | Februaryand August e$ th 

$0,000 10 6 6 per Cent. Oumulative Pref. _..........„....| 12 18 12 18 412 4 | January and July ...... 12 ee 

£400,000 | Stock 5% |* Do.  &perOent.Debenture Stock (red.) . . . 123 128 123 123 3 18 10 June and December. Б: 

£390,000 | Stock Do, 44% 2nd Deb. Stock Certs. (all ра.) ......... 108 106 из 16 4 6 0 ts 2 Є 
£0,000 10 4/0 | County of London and Brush Prov. Ordinary. ... 8 3 71 84 414 2 ae i en 
20,000 10 6/0 Do.  6perOent. Oumulative Preference. q 19 18 12 18 112 4 | Marchand September — 

400,000 Stock A Do. Deb. Stock (all pd.) (red.) . . . 107 110 108 11 4 2 6 $e 109} 109} 
10, 00 , 46 | Folkestone city Supply Co. Ordinary . ., 51 6 + Ж. 312 0 a d ө 

£50,000 | Stock — Do, 43 Ist 8 Stock (red.) . 102 105 102% 106 е «5 ; ; 
11,000 > 4/6 | Hove Electric Lighting Ordinary. . . . 7 - » 8 500 = = эм 
31,060 5 5/0 | Kensington and htsbr Ordinary . 10 11 4 10 11 ды us zi 

- „10,000 5 Do. брег Cont. lst e e а el 4 811 January and July... - 

£90,000 | Stock 4x Do. 42 Deb. Stock (red.). [Deb. Stk.(red.) 101 104 101 104 3 18 11 ЖА — иң 

$115,000 | Stock 4% Kenstn.& Kngtbg:Co. & Notting Hill Uo. (i t. St am 105 107 104 107 8 14 11 2 ii EA 

£111,C00 2 London apply Ordinary ...... 14 11 1à 1 ү 2 S ж 
19,540 J 3/0 ро, 6 gr cj RM „ qn МЫР, m n 4 613 4 M Rx 

£150,000 | Stock 4 4 per Cent. lst Mortgage Debentures ...... 95 100 95 100 4 0 4 | Мат, June, » Sept, Dec. = er 

100,000 10 7 E Elec. Supply Ord. (1 to 85,000) ....... | 16h 174 leh — 174 314 4 | April and October...... 171 1613 

£220,000 Steck per Oent.Deb.Stock First М a) di АШ 111 115 318 9 . — December. .. m 

£250,000 Stock раз Mort. Deb. Stock (red.) ..... | 95 141 fS 101 810 4 si 993 e 
10,852 10 осы Ce ee 14 15 14 15 4 0 0 March LIII e oco 
12,194 5 5/0 Oxford Electric Ога! ary ace ä j 6 6 5 6 4 8 4 i E с 

£50,000 | Stock 4% 4% Debenture Stock . . 93 101 819 3 + 100} xx 

$00,000 1 „ Rend moons eee eee cesar eeee PIPPI Pe Pie i ЮЦ 13 14 H H LII .. ... — 

2185, 00 Stock ^ | RiverPlate Elect. Lt. & Traction 5% lst Mor. Dev. 70 7 70 75 t January and July ...... 703 e 

4100, 100 100 *Royal Electric Oo. of Montreal 44% 1st Mrt. Dba. .| 108 105 103 105 4 6 9 | April and October...... an ee 
$0,000 $ 9,0 | Bt. James's and Pall Mall Electric "эю, 14) 156 14) E 413 7 | February and August - EE 
30,000 5 3/6 Do. 7 per Cent. Preference .. e) 8 85 8$ 813 8 23 v 8172 e 

#150,000| Stock Do. 3% per Cent: Dobenture Stock (red.) . 98 101 93 101 3 9 6 ie in 3 
13,000 Е | Smithfield Markets Blectric Supply ыы ШЕ RS 11 2} ste еи » 

g 6 Btock 4x De. — S DUBIUM Lond em - v^: 90 80 90 4 811 i T — 

$ м London Electric Supply узсе өө нө 231 3} 3 3} * * * en 

110,000 56 | Weatmingtar Rleetri^ бтп! ane 11 12 11 12 4 7 6 | March and September 1i li 

28,141 b өө Do. Брег Cent. Cumulative Préferente v 3j 4 93 4 x E С * 

: ELECTRIC RAILWAYS, TRAMWAYS, &o. Р ; E d | 

0- entine Shares to 260, 9299999000090 ses srs 4 4 14 2 and October...... 4 4 

£230,000 Stock 05 "n eg refer Deb. cie e F d RAT! ТЕД 127 132 412 7 e 5 РА 
000 10 jp | Barcelona Tramways Ordinary, ннн 9 8 9 n o 
10,000 10 5/0 Do. Cumulative Preference „еен. У 9 8 9 ЛА E * 

4148, 100 Stock 4% Do. Debenture Stock (red.) . „ 95 100 95 100 410 4 vA , EN 
15,000 10 /0 | Blackpool — Fleetwood Tram ways. . . .. 13} 183 13j 14 498 em — 
75,000 Ў - | Brisbane Electric Trams, Investment Ord. .....s.., 3 ia 3 34 ^ à 4 3h 
75,000 i 2/6 Do. 67У Cum. Эже: сыананы ы oi 4 5 1 5 5 0 0 ХЕ ә 

£400,000 | Stock 44% Do. 44% Deb, Prov. Certs. .....« . . 164 107 104 — 167 cad y ы É 
28000 10 5 — * and Carriage — ЗД 22 21 22 813 4 | February and August m — 

10 + tivePreferenoe(fally pd occu oM. 208 10 10% 815 0 ре NE" " 
£100,000 Stock 4 Do: ice Cun, Debentures ......... | 107 0 166 10» 814 1 | February and August — - 
30,000 10 4/0 | British Columbia Electric Railway Ordinary... 62 71 7 7h 213 4 ad 7,3 15. 
20,000 10 5 Do. 57 Preference .. ОЕСР eee Fee eee Eee © ?j 10 91 1 4 17 6 Мау апа November eee 94 өөө 
250,000 40 Do. 44% 18 Mort. Beba. . . = eee | 102% 104% | 102% 104x | 4 6 9 ds Si 
100,000 10 British Electric Traction Ordinary. r ash. hae l 14% 64 2 ES 14} 4 
100,000 10 6/0 Do, 6% Cum. Pref... 5008 conspescess. 124 123 126 13 412 4 | February and August 12} l4 
ёзу Stock 5% Do. 5 per Cent. Perpetaai Debentarea „ 121 127 3 18 9 ý E uu 
100,000 5 ose Buenos Ayres & Belgrano Ordin a rr li 1} là 11 oe 777] = eee 
40,000 И 8/0 ро. 6% “A” Cum. Pref. ... оер 43 ti 4i bi 514 8 en 
27,500 6 10/0 Do, “В”... кке S 4 5$ 4i 5i 511 3 ж“ 413 T | 
£320,000 Stock 6 Do. Брег Gent. Debentures ...... „| 105 106 103 106 414 4 » 195 i2 

£120,000 | Btock 60 Do. 52 2nd Deb. Stk Prov. Certa. (all b. 97 100 97 100 5 0 0 БЫ 2 e 
84,440 10 Calcutta Tramways (Nos. 1 to 34 T > ex ens li 15 124 134% 246 Y 142 14} 

£350,000; 100 | 4j Do. 4% 1st Deb. Stock (Red) . 107 109 107 109 437 i 178} 10/3 

440,000 1 1/ Cape Electric Tramways Shares ........................| 2 2B ; 2 3:6 2 s 22, 2 
£1,8 0,914 | Stock 4 Central London Ordinary Stock . SOC rd 103 108 | 103 106 3 15 11 | June and December... 1053 1! 4g 

£494,083 | Stock 4 Do. 4X Preferred BOE eee cos 103 106 103 146 8 15 11 - Li gp 10) 

£191,993 | Stock 4% пе, Deferred Stock . 8 ио 1603 | 100 ИЗ 3 17 1. ies 102, lu $ 

o * ч Do. 49% Deb 116 118 L6 us 3 8 0 © 1 73 117 

^ Cit ai ы, 2-е Trams. Co. 5% биш. . Pret... 5 5} 410 11 z <A s 

€300,000 | 100 4 Do. 4% 1st Mort. Debs. 11 104 101 104 3 16 11 5 S: 

£ 30,000) Stock 2% ——— London Railway Ооп vé ds 73 15 71 74 ‚ 214 1 February and August 75 72 
37,500 10 1 (Nos. 22 to 66,905 Ае . ss " T ө “ 
10,000 10 0/1 Do. (60,001 to 70,000) .. 3 € E "d 1 

4150,000 Stock 6% Do, 6 por Cent. Perpetaal Proference (1801). 198 183 118 133 815 5 " D i "x 

£100,000 | Btock 6% % ͤ VTV 125 128 8/8 4 T 1273 s 

£150,000| Stock — Do. (1901) .. eR. oou oun p 20. "43 | 12) 121 2 E Lar: A’ 

£16463 | Stock Y per Cent. Perpetual Debentur e 117 113 117 810 2 May and November . 11% vee 
60,000 10 6 Dublin United "1 Tramways (1896) Ltd., Ordinary... 13 12 12 13 8 16 11 " 123 - 
52,987 10 6/0 Do, брег Cent. Preference. . . . .. . . . 14à 154 l4} 163 tirg 25 UA v 

4300,000 160 84% Do. 33 per Cent. Mort. Debs, (red.) 26 29 yö 99 810 8 S А ie 
32,000 5 6,0 | Electric Lgt. & Traction of Australia 6% Cum. Pret. 4 4h 4 44 6 13 4 sé |^. dd ne 

£76,000 | Stock 40/8 Do. брег Cent. Debenture Stock (red.) 171 104 10L 104 413 2 д 
18, 10 8,0 | Great Northern and City Railwy Pref, Ord, L (9%) - 8 9 8 9 3 6 s A 8} S 
30,000 10 8 PB Tramways Ordinary. . . . .. . . . 206 271 27 28 217 2 | March and September гор e 
10,000 10 6 6 per Cent. Preferenoo. . . 13 14 13} 14 4 5 8 » є. “р к 

£300,000 Stock 44 per Cent. Debenture . 110 112 110 112 4 0 6 | January and July ...... i» i 
"A T. m "hie d of Thanet Electric Trams and Light's g 5% Pref.. 4} 5 * 59 44 ЕА 

[4 Laverpooi Overhead Railway Crdinary GEN. 413 412 412 4]5 3 о д | February and August ‚г * 

10, coc 10 52 Do. k per Cont. Preference ..................... 103 11 103 11 4111 1 M a at 2 

£125,0 Stock 4% Do. рег Oent. Debentaure . 98 99 98 99 4 010 | January and July ...... ave б. 
51,201 10 „ London United d Trams 5% Cam. Pref, (£10 p: aid). 12% 11 103 11 si : e 
£0,999 10 oat Do. (£5 paid) T 54 6  ' 6 E 

, £655,941 Stock i Do, 4% 1st Mor trage Debe ‘nture Stock . 105 107 105 107 Sos 103% 105} 

£169,658 Stock 4: Do. Prov. Сегіз. (450 paid) ., 54 6 54 56 Ум - А das 

$6,500, 006 81,000 7 Milwaukee Elec. Rail. & Lt. Co. 6% 30yrCn. Mrt.Bonds| 111 115 111 115 4 61! РА ; one 
460,000 % | Montreal Str’t ,B'Iw y BUrl'g6 c Mort. Debe (1908) .. 104 106 104 106 414 9 in се 

4140,00 100 ux Do. Sterling 44% Debentures (1932) ......... 103 105 103 105 4 51) е an 
24,000 5 4/0 | New General Traction Ordinary . — — 2 3 2 8 6 13 4 vie ds — 
£0,000 5 6/0 6 per Oent. Oumulative Prefersnos ...... 3 4 | 3 4 145419. FA . eats 38 * 

£181,300 100 5% Do. брег Cent. Mort. Debs. (Reg.) 93 100 96 100 5 0 0 A à 

16150,000| Stock) | 12/4 perth (W. A) Elec. Trams, Ltd, Ist Mort, Deb. Stck.] 170 103 160 103 412 9 ie 102 
43,534 19 8/0 | Potteries Mlectrio Traction Ord 8 9) 103 9h 10% 3 16 2 — [^^ Ad * 
30,000 10 5,0 Do, ; per Oent. Oumulative Preferenos........| 10 11 10 11 41) 11 | February and August n 

4120.000 | Stock ТЗ Do, 4} per Cent. Debenture Stock .... 105 103 107 11 4 110 е: Fe С: 
350,000 1 ^ | South Lancashire Electric Traction & Power С Oru... — T xe 2 AC 
51,182 1 - Do, б Preference Gan pald) .............._... — — — April and October. 

50,000 1 — Do. Preference (fully paid) .. * Д e мй | ©) С . 

&500,000| Btock | .. 43% Debenture Stock (007 pald) . . оң А йй! «ашу. P MZ £ 

£560,000 Stock 8% Waterloo and City Ordinary ИТ 91 as y? 95 | 37 ‘3. B Juna and f)agem sa T ^ 
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LAST i; PREVIOUS Price RATE PER BUSINESS DONE 

оса Cy ^ x Рут: ХАМЕ; Wzxx's гама, Wednesday. Сент. DIVIDEND DUE. DURING WEEK 

'| SHARE. peep ee ˙ͤ ТЕНЕ ИК: 5. | May 2 May 23. YIELDED, ENDING MAY 28. 

432,800 100 | 4% еалт уы Deb. (red,) 09 108 so из | $17 8 | January and 7 
’ *African Direct Tel һ 4% Mort. ( — anuary an — - ote 
25, 10 * Amazon голни аё — 34 44 Б] | 44 oo June and 2 m DT m 
£119,700 100 sec Do, 5 per t. Debentures 000008 ові ооа O87 006 езе з» 70 80 70 80 ose aoe LLLI oo 
67: 8,840 Btock 12/6 lo. American вовне вао 006 0000000006664 £04 CUE ТОРОВЕ JALLEEI 44 47 14 47 5 19 5 Feb,, May, Aug., Nov. = LIII 
23,105,580 Stock 250 Bo. Preferred... 99490009005292090042200094092000Q904 0604 09^ э», + 83 90 88 10 6 9 2 » "n 894 88 
£3,105,E8) Stock 2/0 Deferred „„ seems SOOT FOO SOE 1 ЫСО 7 74 7 74 1 6 8 ПП LI] vee aoe 
$13,333,300 $100 41 . Cable Capital Stock. . .... 150 160 150 161 5 0 0 Jan., Apr., July, Oot. Ж өз 
1,841,209 4% |* ро 4 per Oent. Dobenture Stock . sse... | 93 96 93 16 43 4 " 93 94 
16,000 10 4/0 Cuba Submarine Ordinary ———— өе, з, 4 5 4 5 7 5 6 February and August 44 m 
8,000 10 10/0 Do. Praferenoe 10 per Cent. . . | 1% 17 12 13 782 , ) ^ oe 
13,000 5 2/0 Direct Spanish эгэ лаасы SCPE ERE ETO Cem эе [Ill s 33 2t 34 5 14 4 April and October. LIII . 04 
6000 5 Do, . 10 per Oent Preference ..... m 85 T 558 a Е one xe. 
£30,000 50 % Do. 4s Oent. Debentures %%% 000000 0606 98 ГА 102% 987, 1027 4 8 8 January and 5 Tur^cem Lid owe 

60,710 20 8 Direct Uni States Oable Hz. Db. (withi LLL Ls eses 9) 104 ot 104 6 3 10 Jan., Apr. July, Oct — ees 

£101,800 100 ^ | Direct West India Oable 44% Bg. D b. (within Nos. 1 9) 102 99 102 4 8 8 | June and mber — — 
£4,000, Btock 25 Eastern Ordinary . . . Ito 1, 200) (red.) ..| 117 127 17 127 5 10 3 Jan., Apr., July, Oct. 12 117 
£1,980,807 | Stock 17/6 Do. 9 per Oent. Prefere ace dere Kap 85 83 86 59 819 6 E8 87 
£1,432,268 | Stock 4% |+ Do. (per Cent. Mort. Deb. Stock mma 106 115 106 110 812 9 | May and November 1:9 107 
300, 10 6/6 Eastern Extension ILI ntare f UIDI (LETTERE 12} 133 124 183 Б 8 8 Jan., Apr. .; 49 Oct. 132 124 
£320,000 é Do. 4 per Cent. Deben ure бек, FE sol 2T E 107 112 3 1110 | February and August * X 
(£300,000| 100 4% |*Hastern and B. African 4% Mort. Deb. ks] 900 )108 99 102 817 4 | Feb and Anguss, > - 
200,000 35 45 Do, ( per Oant, Mauritius Bub. Debe (red.) „| 99% 1025 093 102% 818 Б | May and November — ae 
~ 150,000 10 20/0 | Great Northern of p ˖ DU 23 26 £3 5 7 2 | January and July EN UM 
:£75,006 100 44% | Halifax&Bermuds Cable 4j Deb.(wthnNos. 99 103 99 103 4 8 3 | June and Decem a к 
17,000 25 87/6 Indo-Ruropean. .. ..... . ...... II to 1, 200) (red. 87 41 87 41 6 111 | May and November .. ES$ * 
£100,000 100 6; | London Platino-Brazilian 6 per Oent. Debs., 1900 4. 100 104 100 104 615 4 | March and September por - 
£100,000 100 é% | Pacific & European Tel. 4% Guar, Debs, (red.). 93 102 99 102 818 7 | June and December... T ese 

15,609 10 „ West African Telegraph Shares . e e . 6 sose 2% 3} 3} 4 ; en ва ese 

£139,300 luv Ж Do. 50% Debentures (red.) .......• eee eee eee.“ #9 12 99 102 419 0 | March and September E e" 

80, N oe Weat Coast of America.. "9949529090975430002909004 0420099209904 ев оо B - 4 ü alb ... eee ees 

£150,000 100 4x * ga per Cent. Debentures . ... 99 102 99 102 818 Б | January and July . iud В 

88,391 10 — West India and Panama . i 1 + i — May and Novem ә š 
84,563 10 €/0 Do. 6 per Oent. Ist Pref. 6; Ü on ale c of a1r»ars 54 6 51 5 10 8 8 " " 51 51 

4.609 10 she Do. А per Cent. 2nd Preference ........... i. see. 33 44 3, så a " oe e 

£80,000 100 5% |* Do. рег Cent. Debentures „„,................ | LOL 104 101 104 416 8 | January and July iod — 
207,980 10 8/0 Wesen тада (late Вг ziüi'nBubmarine)..... | 113 12: 1 123 616 4 rw "EC Oct., Dec. 12} 14 
£15,000 100 6x = 28 Debs, (2nd Series, 1908) ......| 102 105 102 105 415 3 June and ember... » 
4400, % | Stock 4% De. í — Cont, Deb. Stock (red.) | 99 102 99 102 818 5 ec 10'à 102 
44,000 5/0 e e 34 4 4 6 5 0 | August 
U Ohili Tel hone’ y paid 9505060 509 $41 004 0690 00009090 50090909. 00 cee owe 2989 O eee C 
72,680 1 Monte Video Telephone Ordinary  ...4..-- seo- i + + 5 00 November - ess 
86.492 1 1 Do. 5 per Cent. Preference! DIDA 1 1 5 0 0 "n өөө eee 
£983,333 | Stock 6% | National Co. Preferred Stock ... 95 9) 95 99 61 3 ose * - 
200,000 5 0/14 ро. Preferred Shares (£3. 1° в. paid) .. sie 33 38 33 33 6 4 6 - aes * 
£1,966,667 Stock 4% Do. Deferred Stock. 55 59 53 57 7 17 11 wes 544 53] 

15,000 " /0 Do. 6 per Cent. Cumulative Ist Preference... 12 14 12 14 4 5 9 | February and August sve - 

45,000 10 6/0 Do, 6 per Oent. Cumulative 2nd 5 12 14 12 14 4 5 9 "n " м ove 
$50,000 5 2/6 Do. брег Cent. Non-Oumulative 3rd Pref. . 41 bè 5 5$ 416 2 " » 5 0 — 

2,000, 000 Stock 84% + Do.  Dobenture Stock 34 oe On Oant. ind.) aes ADA 97 91 97 3 12 5 Tune and December .. ML a 
£600,000 | Stock 4% Do. 4 per Cent. Debenture Stock (red.) 103 107 103 107 315 8 s.s e 
171,504 1 0/8 Oriental .. 995892:894900q49 *q99490000947900C CeeOORE CORES ESOT е. cron 1 P H lj, 5 12 11 x and October. ...... ... ere 
58,000 š 2/6 United Biver Plate eee F „„ d b dè 5 7 0 0 July .. 00 bee T"? Fee eee oe ... 
40,000 5 2 Do, 5% Оша — ae, Mi P 44 5 5 0 0 | June and December.. ae * 
£179,947 | Steck § » Do b per Cent. Debentures Stock (red.). .....| 03 106 103 106 414 8 | June and December .. eoe ove 
ELECTRIC MANUFACTURING 48. | | CS 
re : 6d. | Alliance Nleotri оц. Ба 5 Onua, Prof. . , cee see- = E C_I F 514 8 а ы — 
' eee Aron "p eter na tri iamass on? oo OVE Wd @%% є› ^ А ose эзе oce 60 
‚000 1 7 * Do, mulative Pre erence арро ое еве н.а... Ё * L 9 12 0 March and September ore eee 
70,000 5. 6 ted Wire Or —— "m 8 9 8 9 8 6 8 | July and February = 25 
70,000 5 8/0 Do. 6 r Cent. Proference „e „„ 51 51 53 5ў 5 4 0 January and July sep eee ° ... 
£250,000 | Stock 50/3 Do, 49% Ist Mert. Deb. Red. . 102 105 101 104 4 6 6 5 Z f 
150,000 b 8/0 | British Westinghouse 67; Preferenoe. . .. s$ rf 57 6 5 0 0 oe us 5} 
10Е,781 2 eae Brush El Engineerin озб ——— 00092008 /* ] 2 12 PTT) March . *"* ^ a) ene © one "T 
£125,000 | Stock Do. per Oent. Perpetual Ist Deb, Stoch... 101 104 101 104 4 6 7 | March and tember - ove 
£125,000 | Stock Do. б ual 2nd Doberture Stock ......... {5 100 £5 100 410 0 | January and July ...... 9) In 
80,000 b 5/0 Oallonder's O8ble Construction Ord. .. "006-2 авнаа овен 17 18 17 18 4 8 8 "n n 174 174 
40,000 5 2/6 Do. b per Gent. Cumulative Preference....... 5% 6 5i 6 13 4 " " 6 т. 
£90,000 | Steck 47 Do. per Cent. Ist Mortgage Deb. (rod. .... P MI - 116 111 115 818 4 | November and Мау... ove oss 
1450,000 1 0/93 | Oastner-Keliner Alkali Оо. «ау ра DAG) cannes, 2d 5 14 Я 14 5 6 8 - 1 ie 
£250,000 Btock 447 Do. i d First Mort. ое *992909 ** өзө, 90 95 90 96 4 16 0 oo se 9 

60,000 1 0/71 Ohad burn’s Shi Án n ed eed 000000000094 0^4 өөө i 1 1 1 8 0 0 March 994225 0909 29 08 *o* ІС ... - 

185,000 8 1/93 Orompton and (Nos 1 to 54,000) SORT OR FOR CORSET Cees 8 8) 8 84 6 8 6 January and July С ta 3} 
E100, 000 100 X |* Do. 5 per Cent. First Mortgage Deb. (red.). 103% 1087 103% 08% | 412 8 " " — — 
УТ" : Ра xm & Wer i wr („A“ Shares) (43 paid) .. , А, ot А d February and August = * 
ý m e ТТЛ LIII "n n "n эзе * 
023! Stock 4% К { por Gert. Mortgage Deb.Btock(red.) ..| 75 £0 15 80 5 1 8 | June and December... © g 
„35,500 5 2/6 · Bamundeon’s Е s Electricity Oorporation Ord, ..,..,..... 6} 64 61 (1 5 3 S | ВаМ-увагіу............... * a 
| 220,000 5 8/0 Cumulative Preference ................. 6 6g 5 6$ 416 0 At А "v 
#140,000| Stock Do; per Cent. Firat Mort. Deb. (red.). | 107 1? 107 110 NE 71 ses m ы 
112,100 4 Blectric Construction (0. ........ . eme 1% 1% 1 14 617 2 January and July 1j — 
81,390 2 2/9 Do. : per Gent. Oumulative ‘Preference IETT 24 3 24 3 4 13 4 002 508 020 200 006 ones В is one 
#182,500 | Stock 4% Do. 4 per Osnt. lst Mortgage Deb. (red.) ... 97 101 97 101 819 8 J anuary and шу... - oss 
122,585 1 aes Electrolytic Alkali Ordinary .. den ME i 1 i 1 is E — 

50,000 1 eee Do. 7 per Cent. Cumulative Preference RE 1} i 1} — e» = * 

25,000 10 6/0 General — (1900) Ltd, 595 Cum. Prei. s.. of 10g 92 10 417 ont 10g JJ 

£200,000| Stock 496 Do. Ist Mortgage Debentures .......44. | 93 101 93 101 819 8 s.. — ou 

85,000 5 10.0 Honley's E. овтарһ hWorks Ordinary «eene 17 18 17 18 4 8 4 | February and August TAS Bx 

85,000 5 2/3 ní.Preferenoe e «09» e- 54 6 53 6 815 0 " " чеч Ut 

£15,050| Stock t% Do: per Cent. Mortgage Deb. аа 11 115 11 115 818 8 ба н й 2$ 

50,000 10 15/0 India Rubber, Gutta Percha, Ko., Wor S88 6% 1803.0 21 22 21 22 4 10 11 21,7, eoo 

4300, 000 100 45, Do.  4per Cent. let Mortgage Deb. (red.) «| 99 102 99 102 818 5 March and September - ons 
7; 10 10% Parker (Thomas) Limited Ordinary  ..,4..4« os 153 16) 154 164 6 1 8 — -08 004 see зө» ope ри 1 

87,350 12 86/0 | Telegraph Construction and Maintnog, ...... 84 £7 84 37 6 9 8 Maren and July .. 85] — 

$150,000 100 4% Do. 4 per Cent, Debenture Bonds, 1809 ........| 103 106 103 106 815 5 | January and July ...... 2 - 

25,000 5 80 Do. Manufacturing Ordina 3 10 11 10 11 98 9. 1 = 11 a 

20.000 5 2/6 Do. 5 per Cent.Cumulative foreros donans 53 6 53 6 48 4 eee da en 

(6 €66 5 5/0 | Willans and Robinson Огай!пагу........................ - et м5 April and October . — * 

66 666 5 3/0 Do, брег Cent. Cumulative Pref... ... — vee — Т " ove - 
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Аттносен the postponement of Mr. Млвсонт'в discourse, 

arranged for Friday evening last at the Royal Institution, 
must have keenly disappointed all interested in wireless tele- 
graphy, the discourse provided as a substitute by Prof. Ff 
lifted from the minds of his hearers all regrets. Prof. FLxuInd, 
in a style surpassingly lucid, sketched to a large audience the 
electronic theory of electricity. He began by showing and 
discussing in turn the radiant matter in a Crookes tube, the 
discharging by ultra-violet light of bodies negatively elec- 
trified, and the emission of negatively-eleotrified particles 
from the hot filament of an incandescent lamp. In each of 
these cases the existence of extremely minute negatively- 
‘charged particles called ions has been established, and their 
mass and the magnitude of their charge has been estimated. 
The mass of the ions which constitute radiant matter, which 
are emitted from metals illuminated by ultra-violet light, and 
from heated bodies, is the same in all these cases, and is one- 
thousandth part of the mass of the hydrogen atom dealt with 
in electrolysis. But the charge carried by the ions, by what- 
ever means these are produced, is the same in magnitude as 
that carried by the hydrogen atom in electrolysis—namely, 
about 23 x 10-" coulombs. This small quantity is Nature's 
unit of electricity, and has been named the electron. 

Wuere do the electrons, or negative ions, come from? To 
answer this question the lecturer took J. J. Taomson’s hypo- 
thesis, which imagines an atom as consisting of a nucleus 
clothed by negative ions. Thus an atom less an electron is 
positivo, and may be called a Positive ion; and while nega- 
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tive ions, however produced, are all the same, positive ions 
differ according to the nature of the matter which they con: 
stitute when aggregated. Upon this hypothesis, Prof. Fremme 
showed that many electrical phenomena can be elucidated: 
For example, conductors and non-conduotors are respectively 
substances in which the electrons move freely or with diffi- 
culty. The electrons diffuse through matter by threading 
about between the atoms or molecules while these are vibrat- 
ing with that motion we call heat. Cool a metal, they pass 
about more freely than before, or, in other words, the elec. 
trical conductivity is now greater. And just as it is easiest 
to cross a busy street when the traffic is at а standstill, 
so in a metal at absolute zero the electrons pass along 
more easily than at higher temperatures. But as the 


atoms are always present, the resistance can never vanish. 


In different substances the prevailing rates of diffusion 
are different. Therefore, if two different substances be 
placed in contact, diffusion of electrons takes place across 
the junction with unequal rates in opposite directions, just 
as on occasion more travellers may cross to France than to 
England. And this process will continue till an electronic 
pressure is set up which tends to equalise the rates of diffusion. 
Thus Vorra's “ contact electricity " is explained. Further, if 

a piece of copper and a piece of zinc be touched together and 
then dipped in acidulated water, a flow of positive hydrogen 
ions starts towards the copper to unite with its surplus of 
electrons, and thus, if the plates be joined to make a voltaic 
cell, a continual diffusion of electrons takes place round the 
circuit, passing from the zinc to the copper through their 
junction. The old question as to the whereabouts of the seat of 
the E.M.F. is thus answered. ni ig equally i in all parts of the 
circuit. | 

— ч) 

Phor. Fremixe then described how the electronic theory 
had been &pplied to account for the observed connection 
between sün-spots and aurore. In solar eruptions, which are 
signalled by sun-spots, quantities of matter are projected from 
the ‘sun. Any particle is acted upon in opposite directions by 
the sun’s gravitation and by the Maxwellian light-pressure. 
The smaller the particles the greater becomes the ratio 
of the latter force to the former. Hence the smallest 
particles are pushed away into space. Thus great gusts of 
electrons may be imagined as streaming at these sun-spot 
periods from the sun, Those which enter the earth’s magnetic 
field will, as is observed in cathode ray experiments, wind 
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spirally round the lines of magnetic force, and so descend 
towards the poles. When, finally, they reach those layers of 
our atmosphere whose density is that of a low vacuum tube, 
they produce those luminous effects in circles round the poles 
familiar to us as aurore. 

Apropos of the suggestion that the resistance of a conductof 
jo electric flow is due to the clogging action of the moving 
atoms, it occurs to us that if this is the case there must 
be а time-lag between the change of resistance and the 
change of local temperature in any small volume-element 
of the conductor. Consider, first, the conductor to be at 
absolute zero of temperature, and that the conductor is 
a simple metal. We know that theoretically the resistance 
falls to zero at this temperature, but it is evident that 
if any given small volume-element of a conductor could 
be instantaneously cooled to zero its electrical resistance 
would not instantaneously fall to zero. There would be a 
brief interval of time during which the bombardment of the 
electrons streaming through the conductor would be knocking 
the atoms of metal into a position more favourable to a clear 
flow of electrons. Indeed, it would only be when the electrons 
had succeeded in clearing straight-through passages between 
the stationary atoms that the electrical resistance could be 
said to have fallen to absolute zero. And if this is the case 
where any volume element of conductor is instantaneously 
cooled to zero, it is also and proportionately the case when any 
instantaneous change of temperature occurs. The general 
inference, therefore, is that in any element of an electrical 
conductor there is a true time-lag of the local steady resis- 
tance behind the local steady tempera ture. Probably, however, 
the maximum period of the lag is an immeasurably small 


fraction of a second. 
— — 


Our esteemed contemporary the Journal of Gas Lighting, 
although admittedly the leading light in the gas world, is 
often more misled than leading when it enters the field of 
electrical enterprise. Usually, when discussing electrical 
affairs, it essays to correct the erroneous impressions its 
readers may have allowed themselves by reading the electrical 
press, as to lighting matters; but in its last issue it seeks to 
put us all right on the question of electric traction. What 
electric traction may have to do with gas lighting it is some- 
what puzzling to discover; but, be that as it may, our 
contemporary, after nearly a column of argument, appears to 
have persuaded itself, and tries to persuade its readers, that 
© electric power, which cannot beat steam on main lines of 
railways, cannot beat horses on town tramways, from the 
point of view of remuneration.” Tell that to tramway 
managers who have tried both horses and electricity ; see 
what answer they will give. The almost universal effect of 
the replacement of the horse car by the trolley car has been 
permanently to double the traffic and to reduce the expendi- 
ture to below 50 per cent. of the receipts. In America, 
Europe, the United Kingdom, everywhere it has been the 
same.  Dalance-sheet after balance-sheet proves it. Why, 
then, does our usually careful and cautious contemporary 
talk so foolishly ? 
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Herren Mouier and Frieppercer in a recent issue of the 
Zeitschrift fiir Elektrochemie describe laboratory experiments 
relating to the electrolytic production of persulphates. After 
pointing out that Exss, in his recently-published handbook 
on the laboratory preparation of ehemical compounds by eleo- 
trolysis, had only referred to the production of the persul- 
phates in acid solutions with the aid of a diaphragm, the 
authors pass on to a description of their own investigation. 
The Oettel form of apparatus was used, with platmum 
electrodes, and an outer vessel for keeping the electrolyte 
cool by a flow of water. Various additions were made 
to the solutions of potassium and ammonium sulphate used as 
electrolyte, all the experiments being carried out in the 
absence of a diaphragm. The results obtained in the series of 
10 experiments, sho wed that persulphates could be obtained 
withont difficulty under the conditions obtaining in the 
authors’ investigation. The absence of the diaphragm enabled 
the authors to work with an E.M.F. of 5-9, as against 8 volts 
required in Erss' work on this subject. A current efficiency 
of 35 per cent. was obtained in the formation of the potassium 
salt in an acid electrolyte, but the efficiency rose as high 
as 80 per cent. when working with the ammonium salt, in 
this case chromate having been added to the electrolyte to 
minimise the reduction losses at the cathode. — 


— — . tr TE 


Personal. — Sir John Denison-Pender, K. C. M. G., was elected 
a member of the Royal Institution at a meeting presided over 
by the Duke of Northumberland on 2nd inst. 


Erratum.— In our issue of the 9th ult., in the description 
of the Bordighera and Ventimiglia tramway on page 92, the 
deflection of the girders in reinforced cement should read 
0*09in. instead of 0*9in. 

Royal Institution.—O wing to the presence of Royalty at the 
meeting to be held at the above Institution on the 6th inst., 
when Sir Benjamin Baker will lecture on Тһе Nile Reservoir 
and Dams,” the whole of the available seats will be reserved 
for the special use of members. 


Dublin Section of the Institution of Electrical Engineers.— 
In our issue of April 25th we announced Mr. F. Gill as vice- 
chairman of the aection in error, he having withdrawn before 
the annual meeting. Mr. A. E. Porte will fill this position 
for the ensuing season, and Mr. Gill will continue as local 
secretary. 

Spanish Coronation Honour.—Don Federico Lavifia, Director- 
General of the Spanish State Telegraphs, was publicly thanked 
by the Duke of Connaught, and presented with the badge of 
the Order of Victoria in gold and enamel, for his courtesy and 
services to the Duke and his suite during the recent Coronation 
ceremonies in Madrid. 

The Institution of Electrical Engineers.— We are informed 
by the secretary that the deputation to the President of the 
Board of Trade, which had been fixed for Thursday, the 5th 
inst., has been again postponed. Mr. Balfour had expressed 
his regret at postponing the deputation а second time, but he 
had no means of foreseeing the urgent public business which 
has led to his decision. 


Power Distribution in Montreal.— The Lachine Hydraulic and 
Land Co. have come to an arrangement with the Shawinigan 
Water and Power Co. by which the latter will deliver its power 
for the city of Montreal and the surrounding municipalities to 
the Lachine Company for distribution. The machinery has 
already been installed at Shawinigan, and it is only necessary 
to build the lines to Montreal. 


Royal Society —The following were among the Papers 
down for reading yesterday :—Prof. Н. B. Dixon, F. R. S., 
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* On the Movements of the Flame in the Explosion of Gases“; 
T. C. Porter, on “Contributions to the Study of Flicker.” 
Paper II.; J. C. W. Humfrey, “Effects of Strain on the 
Crystalline Structure of Lead"; and H. Ramage on The 
Spectra of Potassium, Rubidium and Ossium, and their 
Mutual Relations.” 


Obituary.—There passed away on May 27th the founder of 
the famous Birmingham engineering firm of Tangye (Mr. 
Joseph Tangye) in his 76th year. It was Mr. Rangye’s 
success in floating the s.s. ‘‘ Great Eastern " in the Thames 
that. first brought his name into prominence m the engi- 
neering world, and from the date of this success the progress 
of the firm has been a remarkably rapid one. From the pos- 
session of very small works in the early fifties the firm has 


developed till at the present time between 2,000 and 8,000 
workpeople are employed. | 
Cable Interruptions. Date of In 

Latakia— Cy prus.........scccsscssssssecsssssccessoceseees June 21, 1 
WP M ER April 19, 1902 
St. Lucia —8St. Vincetn 66... May 9,1902 
St. Lucia— Grenadooaiaadzzꝛdaůãꝓᷓ . . May 9, 1902 
Dominica—Martinique ............................... May 9, 1902 
St. Lucia— Martinique ................................. May 9, 1902 
Guadeloupe Martinique ooo .. May 9, 1902 
Puerto Plata—Fort de France........................ May 31, 1902 
Hong Kopg— Manila ................................... June 3, 1902 


South African Cables. — Тһе Eastern Telegraph Co. announced 
on May 31st, a few hours before the publication of the news of 
peace, that, owing to a very severe storm in the neighbour- 
hood of Capetown all the Government land lines in that 
district were disorganised. From the same cause a ship had 
been driven ashore and bad interrupted one of the West Coast 
cables and damaged the other. In consequence, there was 
delay on telegrams to Cape Colony. The East Coast cable 
and the land lines from Durban to the Transvaal worked well, 
however, and there was, therefore, no delay to either Johan- 
nesburg or Pretoria. 


Verband Deutscher Electrotechniker.—The annual general 
meeting of the German Association of Electrical Engineers 
will take place at Diisseldorf next week as already announced ; 
the members will assembe on Thursday evening and the meeting 
continue until the end of the week. Diisseldorf, it will be 
remembered, has been chosen as the place of meeting this 
year on account of the eupplementary attraction afforded by 
the industrial exhibition there. Among the Papers down for 
reading are: Asynchronous Single-phase and Polyphase 
Generators, by A. Heyland; ‹ Тһе Deri System of Com- 
pensated Continuous-current Machines," by F. Eichberg; 
“Field Distortion and Armature Reaction in Continuous- 
current and Three-phase Dynamos and Converters," by 
Richard Bauch ; “ The Starting of Electric Hoisting Machi- 
nery,” by C. Kottgen ; and What has Electrical Engineer- 
ing to Expect from Agriculture? by Dr. Robert Haas. A 
large attendance is anticipated. 


Peace Illuminations.—4A considerable amount of rapid 
illumination work was placed in the hands of the Electric 
Lighting Boards Co, on Monday. This was a suitable occasion 
to show how rapidly electricity can be applied as compared 
with the installation of gas devices. Quite a number of 
the orders for illuminations did not reach the company 
until 4 p.m. but they were fully alight by eight o'clock. 
Amongst the installations was a large display at the P. and О. 
offices in Northumberland-avenue, at the United Service 
Club in Pall-mall, opposite the company’s own offices, where 
there was also a large display. A number of the Royal 
warrant-holders similarly had displays in Regent-street and 
Bond-street, and among the restaurants illuminated was, 
notably, the Café Royal. A record fixing in the evening was 
that of 280 8 c.p. lights in lhr. 20min. by two men and one 
boy, including six principal connections, which, taking into 
consideration the difficulty of working in view of a large and 
demonstrative crowd, comes very close to the company’s 
French and American time records for rapid illuminations on 
the E.L.B. system. 


Cable Communications Committee.—The Minutes of Evi- 
dence before the Inter-Departmental Committee on Cable 


Communications, with an appendix, has just been issued in 
b form, and is a document of considerable public in- 
terest and importance. Reading the evidence but cursorily, 
the conclusions to be arrived at are not far to seek, and we 
regard the volume as monumental evidence of the surpassing 
ignorance of several men who have posed before the public as 
experts on submarine cable matters. These include Sir E. A. 
Sassoon, M.P.,and Mr. Henniker Heaton, M.P., whose evidenee 
stands for their severe condemnation, after a lengthy period 
of unusually bitter agitation on the question of rates and eff- 
ciency of service. The evidenee generally established beyend 
question the sound commereial ability and judgment of those 
who have condueted in the past as well as of those who are 
now conduoting a gigantic enterprise with success and with 
great public spirit, and exposes in all its orudity the want of 
knowledge and narrowness of view of the majority of the 
critics of the cable companies and of those Government depart- 
ments who are responsible for the conduct of this branch of 
the public service. The volume forms a fitting sequel to the 
evidence before the Joint Committee of both Houses of Parlia- 
ment which sat in 1866, when many important points relating 
to the conduct of international telegraphic business were 
settled. The report of the Committee recently issued finds 
ita full justification in the minutes of evidence now published. 


Institution of Civil Engineers.— The annual conversazione 
ot the Institution of Civil Engineers was held on Wednesday 
night, when the President, Mr. Charles Hawksley, supported 
by several members of the Council of the Institution, received 
the members and a large number of distinguished guests. The 
electrical profession was well represented. There were, as 
usual, several interesting exhibits, the most popular being 
Mr. A. P. Trotter's demonstration of the harmless nature of 
500-volt shocks received under ordinary conditions. Mr. C. E. 
Stromeyer gave an experimental illustration with an arrange- 
ment of glass tubes, of a common fault in the disposition 
of steam mains which frequently leads to steam pipe explosions; 
and not far from him Mr. W. N. Shaw was showing, with 
another combination of glass tubes, some extremely delicate 
and ingenious experiments in cloud formation. One of his 
experiments [showed how, through the formation of cloud, a 
rise in temperature ultimately resulted in a decrease of the 
thermometer reading, and one of the ladies who was much 
interested in the experiment, suggested that a large scale prac- 
tical test might be made of the method immediately, to cool the 
rooms of the Institution. Mr. J. T. Morris showed an eddy our- 
rent brake for testing small motors, and also an application 
of cathode rays to determine the maximum value of an alter- 
nating electric current. The rays are deflected by an electro- 
magnet energised by the current to be measured. The period 
of the induction coil break is then adjusted until the point of 
impact of the rays upon a screen is no longer oscillatory, and 
the current through the primary is altered until this point 
touches the edge of the screen. A continuous current is then 
substituted for the alternating current through the deflecting 
electromagnet, and is adjusted until the cathode ray spot 
again reaches the edge of the screen, and an ammeter in the 
continuous-current circuit gives the maximum value required. 
Among other electrical exhibits were a 200-volt double-carbon 
arc lamp, shown by Mr. J. D. F. Andrews, in which two aros 
burning simultaneously in one globe were controlled by a 
single mechanism, and a model of Mr. J. О. Sykes’ electro- 
mechanical system of signalling on railways. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
THURSDAY, June 12th. 
Кота, ӨОСТЕТҮ 


4:30 p.m. Ordinary Meeting at Burlington House, 
PRIDAY, June 13th. 


PHYSICAL SOCIETY. 
3:30 p.m. Meeting at the National Physical Laboratory, Bushy House, 
Teddington. Station: Teddington, London and South-Western 
Railway. The laboratory will be open until 6 p.m. for inspection. 


ROYAL INSTITUTION. 


9 p.m. Extra Evening Discourse by Mr. G. Marconi, Subject s “ The 
Progress of Electric Space Telegraphy." 
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EXTENSION OF THE MANCHESTER CORPORATION ELECTRICITY WORKS. 


- There has taken place recently an important extension of 
the municipal electricity works at Manchester. The histo 

of statutory electricity supply in that city dates back to 1890, 
It has been an eventful history, marking a generally pro- 
gressive and prosperous yet not altogether unchequered career. 
Promise of success was early made, in spite of occasional 
breakdowns and mishaps, when under the able direction of 
that brilliant engineer, Dr. John Hopkinson. Nor could anyone 
better than his successor, Mr. C. H. Wordingham, have been 
selected to carry on and to expand into more magnificent pro- 
portions the work which Dr. Hopkinson began. On the engineer- 
ing and technical side everything promised success, but defects 
in the practice if not in the principles of municipal control of 
such undertakings unhappily led to an anti-climax, which 
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for a long time damaged the prospects of the scheme. If 
Manchester has in some respects shown how, by the aid 
of able chiefs in the technical departments, municipal 
trading can be crowned with prosperity and success, it 
is nevertheless true that it has demonstrated how the mis- 
direction of ambitious and, technically speaking, ignorant 
persons in authority may go far towards causing ship- 
wreck. We may pass lightly over this phase in the history: of 
the undertaking, merely adding that its effect on the respon- 
sible members of the City Council was to cause something like 
a panic. In their dire distress and overwhelming emergency 
they were called upon to face a situation the gravity of which 
they bad not had the forethought or courage to contemplate 
previously, and they paid heavily for their forgetfulness. 
Having burned their Phenix, they hurriedly summoned an 
expert magician to raise the defunct creature from its ashes. 


The result of the magic wand is the arising, substantial if, as 
yet, far from complete, of the magnificent power station at 
Stuart-street, Bradford—an industrial suburb of Manchester— 
the opening of which we announced last week. · 

The site of Stuart-street station, which has an area of 8 $ 
acres, was purchased by the Corporation in October, 1898 ; 
after the appointment of Dr. A. В. W. Kennedy, F. R. S., at 
the end of December, 1900, definite steps were taken for the 
installation of plant at Stuart-street, and for the equipment of 
the various sub-stations connected therewith. In March, 
1901, Dr. Kennedy submitted to the Electricity committee 
for approval the details of his scheme for the installation of 
15,000 R. ., and immediately afterwards tenders were invited 
for 24 water-tube boilers, six 9,500 н.р. steam alternator sets, 

and other plant which will be referred to 
- later to be installed, and for the motor 
generators, &c., required at the several 
^. gub-stations. E 

.. The. system adopted is as follows :— 
- . Three-phase. alternating currents of a 
"frequency of 50 cycles per second are 
generated at an extra high pressure 
of 6,500 volts, and are transmitted at 
this pressure to the sub-stations. The 
supply from the sub-stetions is at 500 to 
550 volts pressure for supply to the 
tramways, and at 410 and 205 volts 
pressure for lighting and power purposes. 
The generating station is situated on 
the north-easterly side of the city, and is 
bounded on one side by the Manchester 
and Ashton under-Lyne canal, from which 
condensing water can be drawn. A rail- 
way siding, 980yde, in length, will be con- 
structed from the Lancashire and York- 
shire Railway Co.'s line to the works, and 
it is intended to use electric locomotives 
to bring the coal trucks from the main 
line on to the site. The trucks will be 
emptied direct into the coal hoppers on 
the siding, and from thence the coal will 
be carried by electrically-driven conveyers 
to the bunkers over the boilers. The coal 
will be weighed before it is deposited in 
the main hoppers, it will be weighed on 
the way to the coal bunkers in the boiler 
house, and before entering the furnaces 
it will also be automatically weighed and 
recorded by means of measuring boxes 
attached to the shoots, The ashes will 
be removed by conveyors and can be 
loaded in the empty coal trucks or taken 
away by barges by the canal. Twenty 
truck loads of coal will be required per 
day to supply the 15,000 н.р. installation 
working at full load. A further 80 trucks 
per day will be required when the works 
reach their ultimate capacity of 70,000 m.r. Ample siding 

accommodation will be provided to deal with this traffic. 
Buildings.—The buildings consist of a steel framework, 
filled in with walls of brickwork, this design having been 
adopted in the first instance in view, amongst other advan- 
tages, of the importance of getting the buildings erected with 
all possible speed. The brick walls are faced with white- 
ended brick, and dressings of Ruabon bricks and Yorkshire 
stone. The boiler house is 94ft. wide and 200ft. in length, 
and is arranged in three bays. The boilers are placed in the 
two side bays, and a centre bay, which is about 28ft. wide, 
provides necessary firing space on the floor level; while over- 
head are placed steel bunkers of a capacity of about 1,100 tons. 
Space is provided above the bunkers, and also underneath the 
firing floor, for two electrically-driven conveyors, which carry 
the coal to the bunkers from the siding and also take the 


THE ELECTRICIAN, JUNE 6, 1902. 


258 


ashes away from the boilers. There аге two chimneys, 200ft. 
and 250ft. in height respectively, the smaller one being 
18ft. Gin. and the larger one 18ft. internal diameter. Both 
chimneys are lined with firebrick to a height of 100ft., and a 
cast-iron exhaust pipe, 3ft. diameter, is carried up the centre 
of the 200ft. chimney, and a similar pipe, 4ft. diameter, up 
the 250ft. chimney. The 250ft. chimney is intended to take 
the gases from the extension boilers, in addition to the boilers 
included in the 15,000 н.р. installation. The pump room and 
the space required for the feed heaters and the pipe work in 
connection with them, are arranged at the end of the boiler- 
house next to the engine-house, and between the two chimneys. 
Over the pump room is carried a feed tank to contain about 
25,000 gallons of water. 

The engine-house is 1144. bin. long and 181ft. wide, divided 
into two bays, 536. wide, containing the main generator sets, 
and the centre bay of 25ft., which contains the auxiliary and 
condenser plant, &c. The galleries for the switchboards 
extend right across the end of the engine-house, remote from 
the boiler house. The engine house has a clear height of 
50ft. to the springing of the rcof, which allows of a height 
of 40ft. to the rails carrying the overhead travelling cranes. 
The walls are faced on the inside throughout with glazed 
bricks, the upper portion being white, with a dado of golden 
brown. The roof of the engine house has principals 12ft. 6in. 
apart, with forged tie rcds; and the principals of the boiler 
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STUART STRERT ELECTRICITY WORKS, 


house roof are of the riveted type, spaced 18ft. 10in. apart. 
Both roofs are provided with large skylights and with lanterns, 
the sides of which are filled with louvres for ventilation. The 
engine house is, in addition, lighted by side windows in the 
side and end walls. Workshops will be provided in a separate 
building, on the top of which will be provided a large storage 
feed tank to contain 500,000 gallons of water. 


Boilers.— The steam raising plant consists of 24 double- 
drum Babcock and Wilcox water-tube boilers, each capable of 
evaporating 12,0001Ь. of water per hour at a pressure of 170lb. 
per square inch. The boilers are built in pairs, and are 
arranged in two rows, one in each of the side bays of the 
boiler house. Variable-feed electrically- driven mechanical 
stokers, fitted with chain grates, are provided throughout, 
bus the boilers can also be fired by hand if necessary. For 
dealing with the boiler feed, for which city water will be used, 
three Weir compound duplex steam pumps are provided, each 
capable of delivering 15,000 gallons per hour, against a boiler 
pressure of 1701). Each pumping set is so arranged that 
either the high-pressure or low-pressure side can be used 
without the other side. The pumps draw from a feed tank 
arranged in two halves, each of which has a capacity of about 
12,500 gallons. The feed pipes are in duplicate throughout, 
and the feed water can be pumped either direct into the boilers 


or through feed-water heaters. In either case the feed water 
can be measured by means of a water meter. The four feed- 
water heaters through which the exhaust steam from the 
engines is passed are designed to raise the temperature of 
50,000lb. of water per hour 150%. The system of steam 
pipes is such as to give a duplicate supply of steam from any 
or all boilers to any or all engines. In the boiler house aaah 
boiler is connected by a branch to each of two main steam 
pipes which run down the middle of the centre bay, and are 
connected in the engine house to a complete ring main with a 
branch to each engine. The main steam pipes are of lap- 
welded -steel, with wrought-iron flanges screwed on and 
expanded. 


Plant in Engine Room.—The engine room plant will include 
six main 1,500kw. three-phase alternator sets, three in each 
of the outside bays, and three 200kw. continuous-current 
auxiliary sets placed in the centre bay. Four 20-ton over- 
head electrically-driven travelling cranes, by Messrs. Higgin- 
bottom and Mannock, are to be provided in the engine 
room. Two of these, of 49ft. Gin. span, are placed in the 
north bay. A similar crane is placed in the south bay, and a 
23ft. span crane is provided in the centre bay over the auxi- 
liary engine block. The hoisting, travelling and traversing 
motions of these cranes will be operated by separate motors. 


Each of the main engine sets consists of a 2,500 1 E ver- 
tical cross-compound engine by Messrs. Yates and Thom, 
running at 94 revs. per min., and a 1,500kw. three-phase 
alternator, built by the Electrical Co., generating current 
at a pressure of 6,500 volts with a periodicity of 50 pycles 
рег sec. The high-pressure and low pressure cylinders bf the 
engine are 86in. diameter and 71in. diameter respectively by 
3ft. in. stroke. They are steam-jacketed, and are fitted with 
Dobson’s “* Corliss” valve gear. The main shaft, which is 
29ft. long, is 25in. diameter in the main bearings. The cast- 
iron flywheel, which is built up in four sections, weighs about 
70 tons. The generator is placed between the high-pressure 
and low-pressure cylinders, and is of the revolving field type, 
the pole pieces being mounted on the external periphery of 
the flywheel of the engine, and revolving inside the stationary 
armature, the windings of which are star connected. <A 
special feature in connection with the regulation of the speed 
of these engine sets is that the governor of the engine can be 
controlled from the switchboard gallery by means of an elec- 
tric motor. The barring gear for starting the engines is also 
electrically driven. | 


The current for exciting the field magnets of the three-phase 
generators is supplied either from special exciter sets, ane of 
which is provided for the three generators in each bay, or, аз 
an alternative, from the continuous-current auxiliary sets. 
Each exciter set consists of a three-phase induction motor 
(driven direct by the current supplied by the main generators 
at 6,500 volts) coupled to a low-tension shunt-wound gehera- 
tor which supplies continuous current at a pressure of 220 
volts. Each of the auxiliary sets consists of а 800 1. B. p. 
Willans compound high-speed 8-crank engine running at 850 
revs. per min., direct coupled to a 200kw. continuous-current 
shunt-wound generator by the Electrical Co., which gene- 
rates current at a pressure of about 220 volts. These 
engine sets supply the current for lighting, and for the various 
motors about the power house, as well as providing the alter- 
native source of exciting current for the main generators. 

The main engines can either be run condensing or non- 
condensing. When running non-condensing the exhaust 
steam is taken either direct or through the feed heaters to 
the atmosphere through exhaust pipes passing along the con- 
denser bay and up the chimneys. When running condensing, 
the exhaust steam is taken to the Willans barometric con- 
densing plant, which is placed in the centre bay of the engine 
house. Each unit (one of which is provided for each engine) 
of this condensing plant consists of a condensing chamber 
placed overhead in the centre bay of the engine house, the. 
condensing water, which is drawn from the canal, being 
pumped up into this condensing chamber by means of electri- 
cally-driven centrifugal pumps. The condensed steam and 
condensing water then pass together down from the con- - 
densing chamber into a discharge tank placed in the basement, 
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and the discharge water from this tank is then led back 
through pipes into the canal. The height from the level of 
the water in the discharge tank to the bottom of the chamber 
is rather more than 88ft., a special feature of this arrange- 
ment of condensing plant, which was supplied by Messrs. 
Willans and Robinson, being that it is not necessary to use 
air discharge pumps. As the canal can only furnish sufficient 
water for a small portion of the plant, it has been necessary 
to provide four Klein cooling towers, with electrically- 
driven fans and centrifiugal pumps. 


Switchboards.—There are two main high-tension switch- 
boards, one in each bay of the engine house, each of which is 
arranged to control three high-tension three-phase generators, 
one high-tension three-phase motor (for the exciter set), and 
seven high-tension feeders. There aretwo low-tension exciter 
switchboards, each of which controls the exciting current for 
three high-tension three-phase generators. There is also a 
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Two Id Doro FLYWHEELS оғ 3,750kw. ALTERNATORS IN COURSE OF MANUFACTURE AT THE ELECTRICAL Co.’s WORKS, TO 
WEIGHT OF EACH WHEEL 150 Tons, DIAMETER 27 FERT. 


Мв, METZzGER'S SPECIFICATION. 


low-tension switchboard for controlling the auxiliary genera- 
tors, and the lighting and power circuits which they supply. 
Each of the two main switchboards is arranged in four tiers. 
The space between the platform at the engine room floor level 
and the intermediate platform contains the sealing and dividing 
boxes, into which are brought the high-tension feeders from 
the cable house and subway, and the cables from the terminals 
of the main generators and the induction motor driving the 
exciter set. This space also contains the spark-gaps for the 
feeders and the field regulating resistances for the main 
generators. The space between the intermediate platform 
and the main platform contains ће “ Oberspree ” fuses for 
the high-tension feeders and the duplex fuses for the main 
generators and the induction motor. On the main platform 
are placed the switch panels, with the necessary instruments 
for controlling the three main generators, the induction motor 
and the high-tension feeders. Finally, there is an upper 


gallery carrying the selector switches, by means of which each 
machine or feeder can be connected to one or other of the 
two sets of bus bars. Normally, the generators and high- 
tension feeders which are connected to the switchboards in 
the north bay will be used in connection with the supply to 
the traction motor generators at the sub-stations, while the 
generators and high-tension feeders which are connected to 
the switchboards in the south bay will be used for supplying 
power to the lighting motor generators at the sub-stations. 
Means are provided, however, for inter-connecting the bus 
bars of the two main switchboards in such a way as to allow 
of all or any of the six generators being connected to any or 
all of the high-tension lighting or traction feeders. 
Sub-stations.—The 10 sub-stations in connection with the 
first installation of 15,000 нр. are situated as follows :—(1) 
Bennett-street, Hyde-road ; (2) Polygon, Ardwick ; (8) Elbow- 
street, Levenshulme; (4) Denton; (5) Heaton Moor-road, 
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Heaton Norris; (6) Wilmslow-road, Rusholme ; (7) Denmark- . 
road, Moss Side; (8) Ladybarn-road, Fallowfield ; (9) Marriott- 
street, Withington; (10) William-street, Didsbury. The 
accompanying map makes clearer this distribution. The size 
and arrangements of the various sub-stations differ slightly to 
suit the demands and the available sites in the different 
districts, but the general design is the same in each case. 
Taking, say, the Bennett-street sub-station as representing the 
standard design, the building is divided into two bays of 
35ft. біп. span and 23ft. біп. span respectively. The larger 
bay contains at one end the traction motor generators, and 
also the high-tension and low-tension traction switchboards. 
At the other end of this bay are placed the lighting motor- 
generators and balancing sets, and the corresponding high- 
tension and low-tension switchboards. In the smaller bay, 
two additional traction motor-generatora are placed, and space 
is provided for further extension traction sets and for extension 
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lighting sets. An overhead crane, worked by hand, is provided 
for each bay. 

Each of the traction motor-generators consists of a three- 
phase synehronous motor, driven by the high-tension current 
from Stuart-street at 6,50) volts pressure, direct coupled to a 
220kw. low-tension, continuous-current, compound-wound 
generator, supplying current at 500—550 volts for working the 
tramways. The exciting current for the field of the high- 
tension motor is obtained from an exciter carried on an exten- 
sion of the low-tension armature shaft, or, as an alternative, 
from the lighting 'bus bars. 

The lighting sets consist of a three-phase synchronous 
motor, driven by the high-tension current, direct coupled to a 
220kw. continuous-current shunt-wound generator, supplying 
current at a pressure of 205 volts between the middle and 
outer wires, and at 410 volts between the outer wires of the 
three-wire system. The exciting current for the field of the 
high-tension motor is taken from the terminals of the low- 
tension generator, which it drives, or, as an alternative, from 
the lighting 'bus bars. 
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MaIN THREE-PHASE GENEBATOR. 


The balancing sets (one of which is provided in each of the 
sub-stations) consist of a three-phase induction motor, driven 
by the high-tension current from Stuart-street at a pressure of 
6,500 volts, direct coupled to two 52kw. low-tension, con- 
tinuous-current shunt-wound generators, placed one at each 
end of the motor shaft, supplying current at about 205 volta 
pressure, аз balancers on the lighting system, or for starting 
or exciting the traction motor generators. The traction and 
lighting synchronous motor generators are started up from | 


the continuous-current side—i.e., by running the continuous- 
current generators as motors. The induction motors for the 
balancing sets are provided because such induction motors can 
be started up direct from the high-tension side, and low- 


—— 


front side of the main bay, one at each side of the main 
entrance. The high-tension board at the traction end controls 
the synchronous three-phase motor for the four traction sets 


and the high-tension traction feeder from Stuart-street. The - 


high-tension board at the lighting end controls the two syn- 
chronous three-phase motors for the lighting sets, the induc- 
tion three-phase motor for the balancing set, and the 
high-tension lighting feeder. The general design of these 
high-tension switchboards is similar to that of the main high- 
tension switchboards at Stuart-street, and similar means are 
provided for interconnecting the ’bus bars of the two boards. 
The low-tension traction switchboard controls the four low- 
tension generators of the traction sets, and four low-tension 
traction feeders which supply the trolley wire of the tram- 
ways. It also includes a panel for the return feeders which 
are connected to the tramrails at the same point at which 
the feeders are connected to the trolley wires. The low-tension 
lighting switchboard controls the two low tension generators 
of the lighting sets, the two low-tension generators of the 
balancing set, and seven low-tension lighting feeders which 
feed the outside wires of the 8-wire system, 
and also includes the necessary panels for 
the connections to the middle wire of the 
8-wire system, and for the starting circuit 
for the traction sets. 

Cable Subway.—An interesting feature 
in connection with this scheme is the 
subway which has been constructed for 
the accommodation of the 80 three-core 
cables, distributors, potential wires, &c. 
These cables will be carried on brackets 
which are fixed on each side of the sub- 
way. The subway is 106. in height, 5ft. 
in width, and 940yds. in length. It extends 
from Stuart street, along Cavendish- 
place, thence under the canal and ter- 
minates at Ashton New-road. It is 
thoroughly drained and ventilated. The 
construction of the subway has been 
carried out by Mr. Edmund Nuttall and 
Messrs. C. H. Normanton & Son. The 
provision of this subway will obviate the 
necessity of frequently opening the ground 
for laying additional cables from time to 
time as the works increase in size, and the 
cables are readily accessible for examina- 
tion, which is a great advantage in a works 
of this magnitude. Messrs. W. T. Glover 
& Co., of Trafford Park, were entrusted 
with the contract for the supply and laying 
of 170 miles of cables for connecting the 
sub-stations with the generating station 
with high-tension cables and the sub- 
stations with each other with low-tension 
cables, telephone cables, &0. This work 
has been carried out to Mr. Metzger’s specifi- 
cations and under his personal supervision. 
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STUART-STREET EXTENSIONS. 


A further instalment of plant having been decided on by the 
Electricity committee as absolutely necessary to meet the 
demands, Mr. G. F. Metzger, the chief engineer, appointed by 
the electricity department in March 1901, was instructed to 
proceed with the work, and he decided to put down plant of 
19,000 R. p., using two units of 6,000 н.р. each. These will 
be the largest of their kind and type so far used in England. 
The buildings required to house this additional plant are of 
sufficiently large dimensions to accommodate 24,000 B. p., as 
although only 12,000 н.р. is being installed at the present 
time, it is probable that a further extension will be required 


tension current can, therefore, always be provided by these at a not very distant date. The buildings will consist of a 


balancing sets for starting or exciting purposes, independently 
of the low-tension lighting bus bars. 

Sub-station Switchboards.— Two high-tension switchboards 
are placed on galleries, one at each end of the main bay, and 
two low-tension switchboards are placed on galleries along the 


steel framework filled in with walls of brickwork, and gener- 
ally similar to the existing station. For various reasons, it 
has been found advantageous to place the new engine and 
boiler houses at right angles, instead of parallel with the 
existing portion of the station. 
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Boiler House.— The boiler house is to be 189ft. wide and 
281ft. in length, and 88ft. in height. The boilers and econo- 
misers are placed down each side of the house, and & centre 
bay of about 20ft. wide provides the necessary firing floor; 
12 water-tube boilers are being erected in the first instance, 
but the building will eventually contain 24. Running over 
the whole length of the house is a coal bunker of about 
5,000 tons storage capacity. Two electrically-driven coal 
conveyors carry the coal from the hoppers underneath the rail- 
way sidings to the coal bunkers overhead, and also carry away 
the ashes from the ashpits into ash bunkers outside the boiler 
house wall, the two operations being performed at one time 
by each conveyor. A third chimney will be erected 250ft. 
high and 20ft. internal diameter, lined to a height of 100ft. 
with a firebrick lining. The flues are so arranged that part 
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of the gases from the extension boilers pass to the second 
chimney, which is already erected, leaving the third chimney 
to further deal with the boilers which will be added in future. 
Adjacent to the boiler house, on the side remote from the 
engine room, is the pump house, men’s mess room and 
joiner's shop. Between these and the railway sidings are the 
other workshops, the latter comprising machine and fitting 
shops, foundry and forge. The main machine shop is 120ft. 
long and 40ft. wide, and will contain modern tools of all 
description for overhauling any portion of the plant. Over 
the workshops are placed a series of feed-water tanks capable 
of holding half a million gallons of water. 

The engine house is 174ft. long and 115ft. wide, arranged 
in one bay, and contains the two main engines, generators 
and exciter sets, and the necessary machinery constituting the 


Stuart-street sub-station. The present building will also 
accommodate two further units of equal or larger power. The 
galleries for the switchboards extend right down on one side 
of the engine house, remote from the boiler house, in four 
tiers. The engine house has a clear height of 108ft. to the 
apex of the roof, and a height of 54ft. to the crane rails. The 
walls are to be faced throughout on the inside with glazed 
bricks. Both roofs are provided with large skylights and with 
lanterns, the sides of which are fitted with louvres. The 
whole will be of massive proportions. 

Boilers.—The boiler plant consists of 12 double-drum 
Babcock and Wilcox water-tube boilers, each capable of 
evaporating not less than 20,000lb. with 5,700 sq. ft. of 
heating surface. Messrs. Babcook's superheaters are fitted to 
each boiler, giving a superheat of 120°. at 200lb. per square 
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WILLANS-ELECTRICAL Co. AUXILIARY AND ExcITER SET, 


inch pressure. This size of boiler is the largest, so far, that 
Messrs. Babcock and Wilcox have built. Twelve economisers 
of Messrs. Green’s standard make are provided, each econo- 
miser containing 240 tubes. They are arranged in six 
batteries of two each. 

Feed Pumps, Heaters, Tanks, Piping. —Four compound duplex 
steam pumps, of Messrs. Blake and Knowles’ manufacture, will 
deal with the boiler feed water. Each pump is capable of 
pumping 12,000 gallons per hour, against a boiler pressure 
of 200lb. Each set is so arranged that one side of the pump 
can be used independently of the other. Under normal con- 
ditions they will draw from the hot well tank (which is in the 
pump room, and which receives the discharge water from the 
air pumps), but connections will be provided to allow of their 
drawing direct from the feed tanks. Feed piping is in dupli- 
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cate throughout, and the feed water, after leaving the pumps, 
pones first through two Holden and Brooke feed heaters, two 

atson foed-water filters, and thence through the economisers to 
the boiler. By-pass piping is so arranged that either or all of the 
above can be cut out and the feed pass direct into the cold feed ring. 


CABLE SUBWAY. 


Main Engines.—The engine plant includes two 9,750kw. 
three-phase alternator sets, and two 200kw. exciter-induction 
motor sets. Each of the main engine sets consists of a 
6,000 т.н.р. vertical triple-expansion engine, arranged on the 
four-cylinder, four-crank type, running at 75 revs. per min., 
with 1901р. pressure superheated steam at the stop valve. 


Visw or CABLE SUBWAY DURING CONSTRUCTION. 


These are being supplied by the Wallsend Slipway and 
Engineering Co., of Newcastle, and are altogether the 
largest of their kind contemplated for use in central stations 
in this country. Corliss valve gear is used, and special atten- 
tion has been given to the question of balancing the engines 
and securing as good a turning moment as possible, with a 
view to parallel ranning. In case of emergency the output 
of each engine will be 6,500 m.r, The actual height of the 


engine above floor level is 82ft. The leading dimensions are 


as follows :— 
Н.Р. cylinder diameter .. ..........scscsscscssessaceeoecsscncecnes 37in. 
М.Р. cylinder diameter ...... b9in. 
L. P. cylinders diameter. . eee 7021р. 
pol XE bft. 
Diameter of shafting at engine journals q 2lin. 
Diameter of generator shaft through boss .............. ...... 810. 
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CABLE LAYING AND JOINT Boxes IN Grey MARE LANE. 


Layina MAINS. 

Provision is made for jacketing the cylinders if required, 
and re-heaters are placed between the h.p. and m.p., and 
between the m.p. and l.p.’s. To facilitate paralleling opera- 
tions, the governor is controlled by a small motor operated 
from the switchboard. 
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Main Alternators.—The alternators are being manufactured 
by the Electrical Company, of London, generating current at 
6,500 volts between phases with a periodicity of 50 cycles 
per second. The generators are of the revolving field type, 
the pole pieces being mounted externally on the periphery 
of the magnet wheel which serves also as the flywheel of the 
engine. The weight of this wheel complete is 160 tons. The 
field poles are provided with Blanc's amortiseur coils, whilst 
the stationary armature has its winding star connected. 

Main Switchboards.—' The main switchboards, which are 
being manufactured by Ferranti Limited, are arranged on 
three galleries which extend down one side of the engine room. 
There is one main switchboard situated on the middle gallery, 
and at the same level as switchboards in the existing station, 


WER PUMPS. 


which controls the two main 8,750kw. units, 14-high-tension 
feeders, and the two 200kw. exciter sets. On the top plat- 
form are the main ’bus bars for lighting and traction, and 
change-over switches for enabling а machine to be run on 
either set of bars, whilst on the bottom platform the main 
fuses are placed in duplicate. Further along, on the middle 
or main platform, are the auxiliary lighting and power boards, 
each controlling 20 circuits and fed from the existing con- 
tinuous-current sets or from the sub-station at Stuart-street. 
Immediately beneath the auxiliary boards, and on the lower 
platform, are the switchboards for controlling the sub-station 
plant, which consists of four 150kw. synchronous motor gene- 
rators and one 100kw. induction motor balancer. These 
units are all situated down one side of the new engine room, 
and constitute the Stuart-street sub-station. An additional 


gallery is placed below the level of the engine room floor for 
the purpose of carrying all the necessary starting, regulating, 
and feeder-charging rheostats and resistances, which are 
worked by gearing and extended spindles carried up through 
the floor to suitable pillars and hand-wheels, thus enabling 
each to be worked from its own switchboard level. Normally, 
the traction and lighting ’bus bars will be kept separate, but 
arrangements are made for coupling them together if necessary, 
but they will also be connected respectively to the traction 
and lighting ’bus bars in the existing portion of the station. 
It will be noticed that the bus bars are not in duplicate, as it 
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MoToR-GENERATOR, 


is expected that it will be quite possible to work traction and 
lighting feeders off the same bus bars if required, so enabling 
the lighting and traction "bus bars to be coupled together. 
Fifty-five feet from the ground level are placed two 50-ton 
electric overhead travellers, made by Messrs. Higginbottom 
and Mannock, each having & span of 84ft., separate motors of 
the B.T.H. type being provided for hoisting, traversing and 
cross-traversing, each worked by a special B.T.H. controller. 


Sub.stations.— The 10 sub-stations in connection with 
Mr. Metzger’s extensions are situated in the following dis- 


A TypicaL SUB-STATION. 


tricts :—(1) Stuart-street; (2) Oldham-road; (8) Openshaw ; 
(4) Newton Heath; (5) Harpurhey; (6) Queen’s-road, Queen's 
Park ; (7) Cheetham Hill, Crumpsall; (8) Sherbourne-street, 
Cheetham; (9) Whalley Range; (10) Chorlton-cum-Hardy. 
The buildings are practically identical in design, and are 
approximately 80%. long by 45ft. wide. With the exception 
of the last two, all are arranged for both lighting and traction 
purposes. Each station is arranged in one bay, with the 
switchboards down each side and the various units placed 
down the centre. The main entrances are placed at the ends. 
The electrical equipment of a standard sub-station comprises 
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four 150kw. synchronous motor generators, one 100kw. induc- | the various works of the Manchester electricity department 


tion motor balancer. Provision is made for extending the 
plant within the same building, using units of 300kw. capacity. 
We give below a list of the contractors, &c., under each of 
the two schemes in progress in connection with the Stuart- 
street atation :— 
I.— DR. KENNEDY'S SCHEME. 
Stuart-street. 


Foundations ...... FV 4 


Foundations for engine beds 

Chimneys 

— 50 vo ia engine and boiler houses 

Steel work, &c., in coal bunkers, gapg- 
MAT ana grates and frames in ex» Bergue & Co. 
of boilers for boiler house 

Water-tube boilers 
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010200090 6 1000 0- 8999294859006 


Coal-measuring gear . : 
Motors and gene tor driving the stoker Babcock and Wilcox. 
shafting in boiler-house ............... 
generators, condensing 
plant and continuous-current plant, 
switchboards .............................. Electrical Co. 
„I Yates and Thom. 
ead travelling cranes ............... Higginbottom and Mannock, 
Cast-iron work in plates for top of 
flues, dampers and opening apparatus 
for boiler- house Newton, Chambers & Co. 
Continuous coal and ash conveyors and 
ash elevators ...,...................... .. New Conveyor Co. 
Cooling towers . Klein Engineering Co. : 
Pipe er аванда Sir Hiram Maxim Engineering Co. 
phase cables, &c........ ............ W. T. Glover & Co. 
Sub-stations. 
( Heaton Norris .......... 
Withington .................. 
Levensbulme ............... A. R. Bullivant & Sons. 
o C 
2 oss Sides 

Buildings Bennett-street ............... C.H.N ton & So 
Ро1укоп........................ 83 ч 
Paomia P E Executors of Clement Walworth. 

usholme ..................... i 
Didsbury ..................... | J. Н. Billings & Co. 
22 е...) Electrical Co. 
e дааин ннн Carrick and Ritchie. 
IL—Mr. Мкт2окв'в SCHEME. 

Excavations ................................ ` 

Builders’ work .... C H. Normanton & Son. 

5 C 

teel work in engine and boiler houses 

FF 88 

Engines ....................................... Walleend Slipway Engineering Co. 

Three-phase generators and motor 

genera tore 2 3 Electrical Co. 

r арыр да кй EE ) 

A FFC 

- measuring реаг............... q. А 
Stoker gear and Shafting "КҮКҮ ОС Babcock and Wilcox. 
Superheaters ................................. 

Coal conveyors ............................. 

Economiserr ss q E. Green & Son. 

Bwitch boards 2 Ferranti Limited. 

Overhead electrically-driven travelling 

f ы R Higginbottom and Mannock. 

Surface condensers, oil separators and 

NI!!! ела бажай Mather and Platt. 

Feed pumps ................................. E ri rey Knowles. 

А heeler Condensing Co. 
Cooling towers .............................. { Arthur Koppel. E 
Feed-water heaters ........................ Holden and Brook. 
Three-phase cables, & . W. T. Glover & Co. 

7 Sub- stations. 
75. 7А R. Bullivant & Sons 
Sherbourne- street A. Bridge. 
Cheetham- hill. 4 B. Warburton. 

Buildings 4 Openshaw..................... Storrs, Sons & Co. 
Newton Heath............... l — 
Queen's- roa dd — 
Whalley Range — 
Chorlton-cum-Hardy ...... — 

Switchboardlww e . Ferranti Limited. 

Motor generators ............ Electrical Co. 

— "oU J. Carrick & Sons. 


When the above plant for both schemes is completed at 
the Stuart-street works, the total horse power available at 


will be 58,000 1. H. ., and the length of cables required to 
transmit the current no less than 360 miles. There will be few 
installations in the world which can approach the magnitude 
of these Manchester works, the Tramways committee alone 
requiring current for 800 cars when the whole scheme is com- 
pleted, and the lamp connections amounting to half-a-million 
8 c.p. lamps; 10,502,299 units were sold during the last 
year, and this is expected to be nearly doubled during the 
ensuing 12 months. 


THE WOLYERHAMPTON EXHIBITION.—IY. 


Messrs, Alfred Herberts exhibit of machine tools occupies a 
prominent position in the machinery hall of the exhibition, and the 
tools they have on view and at work show a fine fiaish and excellent 
workmanship, One of the four examples of automatic screw machines 
is at work producing a small stud or button from brass bar, these 
buttons being intended to be given away a3 souvenira to represent, 
on a small ecale, the turrets to the firm’s hexagon turret lathes. A 
very complete and ingenious set of tools is in use on this machine, 
as the operations include not only the boring and the forming of the 
button, but aleo the milling of its hexagon faces and the boring of 
the holes in the centre of the faces. In addition to this, the name 
of the firm is rolled upon the button. The whole of these opera- 
tions take place without stopping the spindle of the machine, The 
machine shown in Fig. 11 is fitted with a standard set of cams and 
tools for producing any ordinary engineer's bolts, studs, pins, collars, 


Fia. 10.— THREX-THROW Pomp DRIVEN BY THREE-PHASE MOTOR. 


bushes, &c., from the bar. It admits a 23in. bar. It is intended that. 
this machine shall be changed over from one job to another from 
time to time, in order to illustrate the great variety of work which. 
can be done upon it without requiring special cams or tools. 

A number of capstan lathes are exhibited, and one, with a patent. 
chasing saddle, is at work producing special brass hexagon-headed 
screws from castings. The arrangement of the chasing saddle is 
such that one movement of a lever advances the tool to its cut and: 
en the leader for screw cutting, the reverse movement with- 
drawing the tool quickly and disengaging the leader. By the use of 
interchangeable leaders all possibility of cross-threading is avoided 
when cutting odd pitches. Another of these capstan lathes is. 

ining motor car hubs from malleable iron castings. The desi 
of the hub is somewhat complicated, and the makers state that the 
time required to produce the hub is under 40 minutes, whereas. 
they estimate that the work would take at least four hours on an 
ordinary lathe. 

A hexagon turret lathe, shown by the same firm, is in operation 
boring and turning commutator cores. The machine is provided 
with a massive hexagon turret carrying boring, turning and facing 
tools, and has also an independent square turret upon a separate 
saddle. Each of these turrets has independent feed motions and. 
independent automatic stops to each pulley, and six speeds can be 
instantly obtained at the headstock without shifting the belt upon 
the cone pulley. This machine is fitted with a chasing arrangement, 
which chases a large fine thread upon the end of the commutator 
core. Fig. 12 is another hexagon turret lathe admitting a2in. bar. It 
will turn a piece up to 29in. long, and is intended for all kinds of bar 
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work within these limite. The equipment of this machine includes 
& set of [standard tools suitable for doing any ordinary work of this 
nature without requiring any special tools. It is customary to take 
all reductions in diameter, no matter how great, at one cut, and the 
tools are so designed that the pressure of the cut tends to bind their 
various parts firmly together so as rather to increase than diminish 
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to the two machines just described, but some new features are intro- 
duced on account of the large size of the machine. 

The turret when running is raised up slightly from its seat, and is 
supported upon a ball step bearing, enabling it to be rotated with 
the greatest ease, although the turret and the tools are very heavy. 
The stop mechanism of this machine is also interesting. The stops 


<< m am 


Fig. 12.—Hexaaon Turret LATHE. 


the stability of the tools. "The tools are of a simple form, which can | are carried upon a hexagon bar at the front of the machine, and this 


be easily understood by the workmen, and the same tool holders are 
suitable for either right or left-hand turning. 

Another machine is of very large size, and is capable of dealing 
with bar work up to 3lin. diameter by 42in. long, or with even 
larger pieces when made from forginge. Its general type is similar 


bar is geared 80 as to rotate with the turret in order to bring the 
correct stop into operation for each tool Very complete ranges of 
feed motion are provided, and in addition a special chasing arrange- 
ment by means of a leader is fitted for screw cutting. 

Messrs. Herbert also show two milling machines. One of these is 
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vertical with a feed mechanism of very novel type contained inside| The dynamo of this set is of the Bruce Peebles lighting and trac- 

the body of the machine, All the operatin handles are within easy | tion pattern. It is rated at 500kw., at 500 volts. In addition to this 

reach of the operator without moving from his position at the front | machine, Messrs, Bruce Peebles & Co. have a fine exhibit of their 

own and Messrs, Ganz & Co.’s electrical plant. 

— = Among these is a well-designed electrically- 

| — driven three-throw Barclay pump, the motor 

being a three-phase machine, We illustrate 
this machine in Fig. 10. 

A detailed description of the Sisson engine 
appeared in our account of the Glasgow Exhi- 
bition (The Electrician, Vol. XLVIL, p. 983), 
and it will be remembered that, although a 
two-crank compound engine, the high-pressure 
cylinder is partially above the low-pressure 
cylinder, so that the distance between the 
crank centres is reduced to a small amount 
(there being only a common web between the 
two pins), and the rocking moment is dimi- 
nished. One of these compact little engines 
is exhibited at Wolverhampton, and is illus- 
trated in Fig. 14. This engine, which is rated 
at 125 HP., at 420 revs. per min., is directly 
coupled to a 90kw. (360 amperes at 250 volts) 
six-pole dynamo, made by the Lancashire 
Dynamo and Motor Co., which acts as one of 
the steam balancers for the exhibition light 
and power circuits. 

The field magnet yoke and poles of the 
dynamo are of cast steel with pole pieces of 
special construction to eliminate sparking, the 
makers claiming that there is a fixed brush 
position from no load to about 25 per cent. 
overload. The yoke is fitted with brackets 
lined with anti-friction metal to support the 
cast-iron ring carrying the brush gear. The 
magnet coils are former wound, held in posi- 
tion by brass plates at top and bottom. Each 
coil is provided with its own terminals, thus 
doing away with all loose ends, The arma- 
ture 1s slot-wound, and its core discs are keyed 
on to a cast-iron sleeve on one end of which 
the coupling is cast, and which extends to the 
bearing at the commutator end, and supports 
the commutator. The shaft is forced into 
the sleeve by hydraulic pressure, and, in 
addition, is firmly keyed to it. The com- 
mutator sleeve also is forced on to the arma- 
ture sleeve by hydraulic pressure in addition 
to being keyed. 


> Fic. 13.—WILLANS—PEEBLES 500K.w. SRT. 


of the machine—a great point in milling 
irregular forms in which it is necessary to 
‘have two motions in operation at the same 
time, 

A noticeable feature is that the gears of 
all these machines are completely enclosed, 
the covers in many cases forming an integral 
part of the design of the machine. 

The machinery on this stand is driven by 
means of a 20 H.P. motor supplied by the 
Lancashire Dynamo and Motor Co, and 
motors of smaller size by the same makers are 
employed to drive several other exhibits in 
the machinery hall. l 

No exhibition is complete without a fine 
specimen of a Willans engine, and at Wolver- 
hampton, as already stated, an engine of this 
type forms one of the units of the exhibition 
generating station supplying current for the 
bight and power purposes of the exhibtion. 
As seen in Fig. 13, the engine is of Messrs. 
Willans and Robinson’s standard triple er- . 
pension central valve pattern, having a com- 
plete set of cylinders arranged over each of 
the three cranks, which ensures extremely even 
turning at all loads. The H. P., I. P., and 
L. P. cylinders are 340mm. (13 :391п.), 520mm. 
(20°45in.), and 820mm. (32 35in.) diameter re- 

ively, the stroke being 340mm. (1339 in.) 

e engine runs at 270 revs. per min., and 
with 180lb. steam pressure at the stop valve 
gives 825 1.H.P, non-condensing ; it will give 
1,030 т.н.Р. for short periods not exceeding 
two hours. The engine agrees in every respect 
with the firm's standard practice, having А : ————— 
splash lubrication and constant thrust. Fig, 1d, — SissoN. LaNcasititg DvNaMo. ND Motor Co, 90kw. SET, 
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Another unit of the exhibition generating plant is a slow- 
continuous-current set exhibited jointly by Меваге, Mavor and Coulson 
and Messrs. Robey & Co. The engine is a horizontal croes-compound 
machine, and the dynamo, which is one of the largest yet built at 
Messrs. Mavor and Coulson’s works, is mounted upon the crankshaft 
between the main bearings, and is designed to give an output of 
630 amperes at 550 volts (350kw.) at a speed of 90 revs. p min. 
The dynamo is eight-polar with a slotted drum armature, both the 
armature and field coils being former wound. The cylinder 
diameters are 20in. and 35in. by 42in. stroke, and the engine 
is designed to give 550 1.H.P. at its standard speed of 90 revs. T 
min. with a steam pressure of 150lb. per square inch. The disc 
shaft, which also carries the armature between the main bearings, is 
of steel, and thearmature and flywheel are so proportioned as to 
give an angular velocity of 1 in 200, or à per cent. The engine is 
fitted with Richardson’s well-known automatic trip gear, which gives 
а Steam admission from 0 to 0775 of the stroke according to the load, 
and is further supplemented by an electric regulator which also 
controls the admission valve and regulates the E.M.F. of the circuit. 
In the event of a short circuit in the mains or total cessation of the 
current, the electric regulator will stop the engine, and when the 
engine is used for power in factories it can be stopped from any 
pn by turning a switch. The steam consumption per IH r. per 

our is stated to be 1710. at full load non-condensing, and the 
combined full load efficiency of the set 86 per cent. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'Arss.] 


Sensitiveness of the Coherer.—E. R. Wolcott has attempted 
to determine quantitatively the effect of electromagnetic radia- 
tion upon coherers composed of metals of various critical 
potentials, including aluminium, tin, iron, zinc, lead, nickel, 
copper and silver. He finds that the “ electrolytic” theory of 
Guthe and Trowbridge corresponds most closely with the facts, 
According to this theory the potential gradient across the 
coherer causes an attraction of the electrodes to within molecu- 
lar distances, thus making a continuous bridge. Of all the 
metals tried, aluminium is the most regular in response. It 
has been found, however, by Marconi and others, that nickel 
gives the best results at long distances. This is probably due 
to the fact that of all metals tried the surface coating of 
nickel shows the lowest critical potential—that is, it responds 
to the least energy; but when the intensity of the radiation 
ig sufficient to overcorhe the greater critical potential of alu- 
minium, the latter gives better results than nickel, for the 
regularity of response has been shown to depend upon the 
metal itself. Accordingly, it appears that. the best results 
would be obtained by using the metal which shows the 
greatest regularity of response, coated with a medium which 
gives the lowest critical potential. 


[E. R. Worcorr, Bull. Wisconsin University, No. 51, 1901.] 


A Selentum Telautograph.—A new instrument for the repro- 
duction of images at a distance has been devised and tested 
by A. Korn. It is based upon the sensitiveness of vacuum 
discharges at an exhaustion of 0:2 to 2mm. to slight changes 
in the resistance of the circuit, and the extraordinary pho:o- 
chemical activity of the rays proceeding from the discharge 
tube. The picture to be transmitted is divided up into small 
squares, each of which is projected in turn upon a selenium 
cell. At the receiver end, a sensitive plate is made to move 
past an aperture transmitting the X-rays at a rate correspond- 
ing to the motion of the original picture at the sending end. The 
variations in the current produce a variation in the size of a 
spark-gap, which in turn produces a corresponding variation in 
the actinic intensity of the vacuum tube. A period of 2 seconds 
suffices to give a good impression of each square. The 
manner in which the spark-gap is shortened is ingenious. 
An astatic galvanometer carries, in addition to the two 
needles, a small brass needle acting as one of the electrodes 
of a spark-gap. The greater the deflection of the galva- 
nometer, owing to the illumination and consequent lowering 
of the resistance of the selenium cell, the more does the brass 
needle approach a fixed needle representing the other eleo- 
trode. One of the electrodes of the vacuum tube is attached 


» 


to the fixed needle, while the other electrode is put to earth, 
and the movable needle is connected with one of the poles of 
the secondary coil of a Tesla apparatus. The second pole of 
the Tesla coil is connected with a large capacity. The author 
has worked successfully with pictures consisting of 400 squares. 
He proposes to reduce their size to 1mm., and the exposure 
to a tenth of а second. 
[A. Korn, Hlectrotechn. Zeitschr., May 22, 1902.] 


Coefficient of Mutual Induction.—Maxwell, in the chapter on 
circular currents in his Treatise,” has shown how to express, 
in the form of a series, the coefficient of mutual induction for 
two circular circuits, whose axes meet in a point at any angle 
0, the successive terms of the series containing the factors 


P,(cos@), ^ P,(c0s80),... 


where P, (cos 0) ia the Legendre coefficient or ** surface zonal 
harmonie" of the nth order. G. F. C. Searle has now, by 
using а process in principle identical with that of Maxwell, 
obtained the coefficient of mutual induction when one} of 
Maxwell’s circles is replaced by a circuit having two infinitely 
long parallel sides, the shortest distance between the sides 
being finite. A telephone circuit with its pair of parallel wires 
is & practical approximation to such а circuit. The series in 
which the result is expressed involves the two angular co-ordi- 
nates, which determine the direction of the axis of the circle 
relative to the two parallel sides, in the form of “surface 
sectorial harmonics,” these functions playing the same part 
in the present problem as the Legendre co-efficients play in 
Maxwell’s problem. If a diameter of the circle lies on a line 
cutting both long wires at right angles, the expression obtained 
for the mutual potential reduces to 


M = 8r совес O(a — Va- сї sin?0), 
where c is the radius of the circle. 
[G. F. C. SEARLE, Proc. Cambridge Philos. Soc., May 11, 1902.] 


Thermo-electric IIysteresis.— Bachmetieff has described what 


appeared to him to be a well-defined case of thermo-electric 


hysteresis. He observed that the thermo-electric force between 
two metals differs accordingly as to whether the temperature 
of the hot junction is attained by heating or by cooling 
from a higher temperature. The theoretical importance 
of such an hysteresis has led E. Pinczower to repeat the 
experiment with apparatus of greater accuracy and sensi- 
iveness than Bachmetieff’s. The result was negative. 
A great variety of metallic combinations were chosen, and a 
wide range of temperatures. The E.M.F. was measured 
by a null method. The standard hot temperature was that 
of boiling water, and this was reached either by exposure to 
steam or by cooling from the temperature of a Bunsen flame 
or an oil bath. The E.M.F. was always found to be that 
corresponding to the interval of temperature, no matter how 
the temperatures were reached. 
[E. PiNczowzn, Mitt. Phys. Gesell. Zürich, No. 1, 1901.] 


Iiepulsive Forces in the Universe. H. Deslaudres calls atten- 
lion to the astronomical importance of the Maxwell-Bartoli 
pressure of radiation in the evolution of celestial bodies. 
Arrhenius’ theory of the aurora and of comets may be 
reduced to the single hypothesis of the projection of cathode 
rays from the sun. All celestial bodies show a continuity of 
transition from one type to another. Most nebule show 
evidences of a spiral structure, with two spirals diametri- 
cally opposed. Any great protuberance of the sun is accom- 
panied by a similar protuberance at its antipodes. The 
only difference between the sun and the nebula is that in 
the latter the repulsive force is strong, while in the solar type 
the attractive force ia the strongest. There may be a periodic 
oscillation from one type to another. The author points 
out that a sudden increase in the light of a comet should 
take place whenever it is exposed to the rays from a large 
protuberance or facula. 

[H. DESLANDRES, Comptes Rendus, May 20, 1902.) 
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list of the London electr 


which have come before Parliament this session 


ELECTRIO RAILWAYS IN LONDON. 
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In the table on page 264 we 


way b 
and their fate up to the present. Most of the bills mentioned as | acquired to build them, have not yet been commenced. 
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- sanctioned or granted have been passed by Committees of the 
House of Lords, and the others have passed their Committee 
stage in the Commons, and although the bills have not, there- 
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In our leading article will be found a critical and descriptive 
summary of the scope of the new lines. 


List of London Electric Railway Bills dealt with in the Parliamentary 
Session of 1902. 
Charing Cross, Hammersith and District Railway ............ Rejected 
City and North-East Suburban Railway Withdrawn 
North-East London Railwau)ů ́ Ol Sanctioned. 
London United Electric Railway (Hammersmith to Piccadilly) Sanctioned. 
Ditto ditto (Marble Arch to Clapham Junc.) Sanctioned. 
Piccadilly-City Rail woaeaõuů P PUU H eene Sanctioned. 
King's Road Railway tt 2. æ . Rejected. 
Ditto ditto (Putney Extension . Rejected. 
West and South London Junction Railway ................. q . Withdrawn. 
Brompton-Piccadilly Circus Railway (Extension of Time)... Granted. 
Ditto ditto (Charing Cross Extension) Rejected. 
Ditto ditto (Holborn Extension) ...... Sanctioned. 
Ditto ditto (Parsons Green Extension) Rejected. 
Central Lond. Railway (Shepherds Bush-Hammersmith-City) Rejected. 
Charing Cross, Euston and Hampstead Railway (Golders Sanctioned 
Green Extension). ыззат. жазанды Cy PEE ен оов азаа КӨӨ É 
Edgware and Hampstead Railway ................................. Sanctioned 
City and South London Railway (Euston Extension) ......... Rejected 
City and Crystal Palace Railwaꝶ· y tt Rejected. 
Great Northern and City Railway (Lothbury Extension) ... Sanctioned. 
North-West London Railway (Extension of Time) ............ Granted. 
Great Northern and Strand Railway (Extension of Time)... Granted. 
Baker Street and Waterloo Railway (Extension of Time) ... Granted. 


District Deep-Level Railway (Earl’s Court to Mansion House) Granted 
(Extension of Time) : 

London, Tilbury and Southend Railway (Powers to Run 7} Granted. 
Eleótriciby) знала рала а нн ЫК Каа Е 
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BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


* Electrical Installations of Electric Light, Power, Traction, and 


Industrial Electrical Machinery.” By Rankin Kennedy. In four 
vols. Vol. I. (London: The Caxton Publishing Co.). 93. 


* Reports to the Evolution Committee of the Royal Society.” 
Report I. Experiments by W. Bateson, F. R. S., and Miss E. R. Saunders. 
(London: Harrison & Sons). 103 


* Problems in Electricity,” by R. Weber. Translated from the 
French by E. A. O’Keefe. (London: E. and F. Spon, Ltd.) 78. 6d. 

* Proceedings of the International Electrical ius ae Paris, 
August, 1900.” Edited by E. Hospitaliér. (Paris: Gauthier- Villars.) 

‘t Coal-Cutting by Machinery in the United Kingdom." S. F. 
Walker. (London: The “ Colliery Guardian“ Co.) 

“Science Abstracts.” May, 1902. (London: The Feilden Pub- 
lishing Co.) 2s. Е ie 

“ Proceedings of the 77 7 Society of Edinburgh.” Session 1901-2 
No. 2. Vol XXIV. (Edinburgh: The Society.) 

* Die Elektrolyse des Wasaers ihre Durchführung und Anwen- 
dung.” By Viktor Engelhardt. (Halle A/S : Wilhelm Knapp.) 5m. 


* Sichtbare und Unsichtbare Bewegungen." By H. A. Lorentz and 
G. Siebert. (Brunswick: F. Vieweg & Son.) 3m. 


* Formules et Tables pour le Calcul des Conducteurs Acriens.” Ву 
Е. Loppé. (Paris: E. Bernard & Co.) 


ELECTRICITY WORKS ACCOUNTS. 


Brompton and Kensington Electricity Supply Co. (Ltd.). 


This company’s accounts for 1901 record satisfactory results. 
It is true that, while there was a substantially larger output 
and an improved load-factor, the aggregate costs per unit 
were practically the same as those of 1900, yet there was a 
creditable reduction in the works expenses, which would have 
appeared in the total costs had it not been for the increased 
rates and taxes arising from the re-assessment. With the 
exception of wages at the station, the generating items present 
excellent figures, with the result that both the total generating 
and works costs are quite 0:5d. per unit under what they might 
reasonably have been expected to stand at. The management 
and property charges are somewhat high. The following 
table gives an idea of the growth of the concern. 
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No, of |Equiv.8c.p. Plant Max. 


Total 


Working 


Year lamp con- Output. capacity, demand, 

nections. Kilowatt; kilowatts revenue. profit. 
1889 4,520 8 газ ix — "Te 
1890: 15,665 — 500 e £5,010 £386 
1891 19,388 247,861; 300 250 8,428 250 
1892 25, 700 515,484] 450 506 10,689 2,887 
1895 28,429 506 550 | 354 | 12064; 4,231 
1894 55,858 400,911 550 410 | 13,696 | 6,264 
1895 44,162 476, 714 950 520 15,395 6,841 
1896: 55,265 645,695 1,525 658 . 17,442 , 9,032 
1897 66,564 811,255! 1,410 809 20,811 12,033 
1898 80,501 974.618 1,460 917 24,907 | 14,066 
1899 95,805 1, 241,569 1,810 1,105 30,417 | 18,181 
1900, 108,978 1,494,106 2,160 1,507 36,125 | 21,324 
1901, 121,212 |1,702,749 2,510 | 1,421 | 41,154 | 24,249 


We add also a table showing the scale of tariff by discounts 
on the standard price of 6d. per unit for lighting, which came 
into force at the beginning of this year. The scale is only 
applicable provided the maximum demand in kilowatts does 
not exceed 0:075 per cent. of the year's consumption in 
B. O. T. units (which is equivalent toa 15*2 per cent. load factor): 


For consumption per Dis- . For consumption per Dis- pem 
annum of xd Price. annum of count. Price. 
1,000 units and over | jd. | 5$. | 5,000 units and over jd. | 5$4. 
2, do. jd. | 54d. | 6,000 do. 14. | 5d. 
5,000 до. Bd. ` Sad. | 8,000 do. lid. | 444. 
4,000 do. yd. | 518. 10,000 do. ца. | 23а. 


Notting Hill Electric Lighting Co. (Ltd.). 

It is evident from the figures in our table that this under- 
taking is being benefitted by taking supply from the joint 
works at Wood Lane erected for the supply of electricity “ in 
bulk to this company and the Kensington and Knightsbridge 
undertaking. In 1900 the amount paid for current thus 
supplied to the Notting Hill company was £112, last year 
£2,380 was so paid. At this station as at Brompton, the 
management and property charges appear to form an unfair 
proportion of the aggregate costs—the generating and works 
costs presenting most creditable figures, while the total costs 
represent a fair average for company stations of like mag- 
nitude. 

Owing partly to a large capital expenditure on new plant 
for increasing the capacity of the station, and partly to the 
larger payments for interest and depreciation and into the 
reserve and sinking funds, the ordinary dividend shows a decline 
from 7 to 6 per cent. Included in the figure for interest 
shown in our table is a sum of £1,593, proportion of interest 
on the joint debenture stock of this and the Kensington com- 
panies, and, similarly, the sinking fund allocation contains 
£908, proportion of sinking fund in respect of the same stock. 

The following table indicates the growth of the undertaking 
віпсе 1891 :— 


No. of |Equiv.8 c.p., Output, Gross or Total А 
Year| con- lamp con- units e working | costs per о 

sumers. | nections. | sold. venue. profit. unit sold. P' 
1891 77 6,056 50,162 | £1,623 |- £555 17:544. Nil 
1892 124 9,458 75,667 | 5,515 |+ 112 10°78d, Nil 
1895 173 12,155 107,580 4,529 |+ 1,481 6:564. Nil 
1894| 234 15,669 130,266 | 5,123 |+ 2,102, 557d. 1 
1895 307 20,507 | 182,327 | 6,940 |+ 3, 228 489d. 2 
1896, 396 25,716 230,787 | 8,552 |+ 4,735| 397d. 4 
1897 571 53,000 | 951,969 11,626 |+ 6,854 322d. 6 
1898} 788 46,066 455,871 | 13,418 |+ 7,252; 5:254, 6 
1899 1,012 59,154 | 665,129 | 17,674 |+10,361' 2644. 7 
1900 1,190 68,505 782,215 | 19,963 |+ 9,856 5104. 7 
1901; 1,445 82,054 | 947,491 | 24,196 T 15,046 2824. 6 

|. REMARKS. - 


BROMPTON AND KENSINGTON.—a 27,000 for patent rights. b Includes pro- 
portion of salaries of manager and superintendents £1,119. c Proportion of salaries 
of manager апа engineers £:25. d Secretary and clerks £726, collectors 2166 and 
directors £1,200. e Auditing £87, law £65 and insurances £263, 7 Paid in reduction 
of renewals suspense account. g With discounts. A By agreement. + Includes pro- 
portion of salaries of manager and superintendents £1,215. / Proportion of salaries 
of manager and engineers £300. * Directors £1,500, secretary aud clerks 4325, 
collectors £179. 2 Inturances £228, auditing £102. 


NOTTING HILL.— a Inclusive of £112 paid for electricity supplied from Wood- 
lane works. b Inclusive of trustees' and directors’ fees. c £90 to auciting and £107 
to insurances. d At 200 volts or 8d. at 100 volts. e At 200 volts. f Exclusive of £908 
balance at credit of joint debenture stock sinking fund of Kensington and Ku!ghts- 
bridge and Notting Hill Co.'s. 9 Over-expended. h Includes £?,880 paid for elec- 
tricity received from Wood-lane works. i Costs of electricity generated at the 
Not ing Hil! station only. j Insurances £97, law £67, auditing £93. k Includes £908 
pr portion of sinking fund in respect of Kensington aud Notting Hill debenture stock. 
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[Co. (Ltd.). 


NOTTING HILL. 


| | Notting Hill Electric Lighting Co. (Ltd.“). 
May, 1891. 
Continuous-current, 5-wire, with batteries. 


H. W. Bowden. George Schultz. 
DEC, 31, 1900, DEC. 31, 1901. DEC. 31, 1900. DEC, 31,1901, 
ъи? — 827,296 = 
1,494,106 1,702,749 782,215 947,491 
= 54 782,215 947,491 
— — 21,020 са 
241 23˙3 391 
1,507 kilowatts 1,421 kilowatts 640 kilowatts 800 kilowatts 
150% 157% 14% 1557; 
7 arc, 14 (32 c.p.) glow | 7 arc, 14 (32 c.p.) glow nil nil 
2,595 2,650 1,180 1,445 
108,978 121,212 68,505 82,054 
2,160 2,510 640 1,440 
Per kilowatt Per kil 
Tot, pd. Total. | “Sane ону. Ш Total. Eg W 
£249,500 | £116 £500,000 | £199 2250.00 000 | £391 £250,000 | £174 _ 
199,500 92°3 300.000 120 | 200,000 515 200,000 159 
50,000 251 200,000 17977 50,000 782 50,000 347 
208,305 964 250,000 99°6 172,000 269 181,136 126 
158,305 15:5 200,000 79"7 122,000 191 131,136 91:0 
50,000 251 50,000 19:9 50,000 78˙2 50,000 54"7 
41,195 191 250,000 99:6 78,000 122 68,864 478 
41,195 191 100,000 49:8 18,000 122 56,000 58:9 
пі] — nil — nil — 12,864 8°93 
nil — 150,000 59˙8 nil — nil — 
S — 50,000 19:9 — — — — 
207,701 961 217, d 86:6 161,990 258 196,480 136 
21,754 101 22,1 8:84 30,074 47:0 8,556 26°6 
110,026 4 50:9 109, 545 43:5 41,632 651 49,069 à41 
111,926 55'5 75, 555 30°0 88,395 138 103,653 719 
3,995 1°85 10,525 4:19 4,890 7:64 5,422 3°76 
604 0:280! 63,469 25 3 7, 010 10:9 8 15 34471 -106 
Per unit of Per unit of Per unit of Per unit of 
Total. | total units total units Total total units] Total. total units 
| sold. | sold. sold. sold. 
£36,125 | 58044. | £41,154 5˙800d. £19,963 6˙128d. | £24,196 6:130d. 
34,458 5:539d. 59,292 5:539d, 18,797 5˙772d. 22,539 57124. 
1.659 0˙267d. 1,845 0:260d. 198 | 0:2454. 950 0°241d, 
= = -- nil — nil — 
ёа — — — nil | — nil — 
9 0:001а 17 0 002d 368 | 0'113d 707 0:1794. 
| 
£14,801 2:378d. | £16,905 23824. | £10,107 | 31024. | £11,149 28244. 
9,866 1'586d. 10,528 14844. 6,296 19324 6,870 17739d. 
9,304 1°4954. 9,900 1:395d. 5,780% | 17744. 6491^ | 16444. 
5,176 0 832d. 5,476 071724. 2,918 0:896d. 1,910: — 
450 0:0724. 529 0 075d, 385 0:118d. 2581 — 
3,058? 0:492d. 5,228! 0:455d. 693 0:213d. 886i — 
621 0:1004. 666 0:0944. 1,674 0:5144. 4,1111 
562 0:090d. 628 0:0894. 516 0:158d. 37% 0°096а, 
487 * 0 0784. 514) 0:072d. | | ; | 
75 00124. us 00164. ]] 516 | 01584 vasi ere 
— * — — | nil — nil — 
4935 | 07934. 6,376 0:898d. 3,811 11704 4,279 10844. 
630 | 00854. 530 0-07 5d, nil — nil — 
1,904 | 0'210d. 2,898 03354. 678 0 208d, 1,189 0:289d, 
3,102 0:498d. 3,448 0*486d. 3,133 0:9624d. 3,140 07964. 
2,0924 0:556. 2,507* 0°5544. | 2,614° 0:803d. 2,5155 0:652а. 
165 0:026d. 155 | 0022d. [| \ R 
328 | 0053d. zs oom] 5| Wee ud sius 
519¢ |  0:083d. 454 ! 0*0644. 203° 0:062d 2587 0:065d. 
| to 
төш. [юше rota d meen | тиш. Atomen] rotas „Дуа 
£21,324 17 87 55 0 15235 29,856 652 y^ 213,046 1227, 
6,000 0 pa à . y^ i \ k i o/ 
3 0007 1:527 Ж a J 792 0:524% 2,521 1:288 ^ 
1,967 0:998% 1,184 0:557% 1,619 1:07% 3,437 1:900% 
10,357 5247 16,065 1:567, 1,445 492% 7,281 4:03% 
229 0116% 488 0:23% nil zc nil a 
10,586 5:35% 16,553 11975 7,445 49275 7,281 403% 
67 = 87 — 1, — 6% = 
41% 411% 507% 461% 
£7. 9з. 24. a 4s, о — = 
£18. 4s. Od. 17. 12s. 2d. = == 
75. 1d. 7s. 2d. 6s. 3d. 6з. 5d. 
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SECONDARY BATTERIES.—By E. J. Wape. Fully Illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 

THE TELEPHONE.—By Darn SmoLam and F. O. RAPHAEL. In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. П. By Dr. J. A. FLEMING. In preparation. 

ELECTROMAGNETIC THEORY. Vol. ПІ. Ву Oxtven HAV. In 
or ion. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F: C. 
RAPRAEL. New Edition in preparation. 


ELECTRIC UNDERGROUND RAILWAYS IN LONDON. 
With the completion of the labours of Lord Wiwpson's 
Committee yesterday, all the electric railway Bills affecting 
London promoted this session, as well as those deferred from 
last year, have been disposed of by the Committees either of 
the House of Lords or the House of Commons. With the object 
of laying before our readers in a complete and concise manner 
the result of the work of the Committees presided over by 
Lord Wipsor and Lord RInBLESDALEH respectively, we publish 
on another page а map of the authorised electric railways in 
London to-day, as well as a tabulated statement showing at a 
glance the manner in which each Bill has been dealt with. 
A striking feature of the proceedings has been the importance 
placed by both Committees upon the financial standing of 
promoters, and the promptitude with which measures have 
been thrown out where the slightest instability in this respect 
has been apparent. A noteworthy instance of the feelings 
of Lord Winpsor’s Committee on this point was afforded in 
connection with the King’s Road Railway, when the questions 
of route, engineering, &., were not even touched upon. 
The Bill was rejected at the very outset, the Committee 
not being satisfied that the public could be relied upon to 
furnish the necessary two or three millions of capital. Simi- 
larly, in the case of the City and Crystal Palace Railway, 
even promises of financial support by the British Electric 
Traction Co. and such firms as Messrs. Salmon and Gluck- 
stein, the tobacconists, Messrs. Lyons & Co., the refreshment 
contractors, and Messr3. White, the mineral water manufac- 
turers, were not sufficient to convince Lord RIBBLESDALE'S 
Committee that the scheme was on a sufficiently sound basis 
from the money point of view. In a lesser degree the rejection 
of the Charing Cross, Hammersmith and District Railway is 
attributable to this same defect, although probably in this case 
the question of route also influenced the result. So far, 
indeed, did this attitude on the part of the Committees control 
the promoters that one counsel remarked upon this as an 
unusual course of procedure, and complained that promoters 
had never been called upon hitherto to “plank down 
Eovereigns" beforehand. Probably the reason for this frame 
of mind in Parliament is to be found in the numerous applica- 
tions for extensions of time for the construction of railways 
authorised some years ago. The North-West London and 
Great Northern and Strand Railways were sanctioned three 
years ago, and in both cases extensions of time have been 
obtained this session. The Brompton and Piccadilly Circus 
Railway was sanctioned as long ago as 1897, and more 
antiquated still is the Daker-street and Waterloo Railway 
scheme, which, although now partly constructed, was autho- 
rized in 1898, and has just been granted а second extension 
of time. In the last-named case special circumstances had 
arisen, as is well known, to retard its progress, but inability 
to induce the public to subscribe capital has been the sole 
cause of the delay hitherto in respect of the other schemes. 
Dealing with the ‘engineering of the new lines, inasmuch aa 
both last year’s Joint Committee and the Board of Trade have 
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expressed themselves strongly against intercommunication on 
tube railways by means of “ confluent or run-through junc- 
tions, the want of uniformity in the proposals of the different 
promoters does not assume such great importance as it other- 
wise would have done. Thus, on the tubes under the control 
of Mr. Yerres, two working conductors are to be employed 
viz., the negative inside the running rails and the positive 
outside, this being the method of working decided upon for 
the Inner Circle. Not, however, that the ordinary trains of 
the District Company will run in the tubes; for this will not 
be so, as by the evidence of Mr. Cuapman, the electrical engi- 
neer to the Underground Electric Railways Co. of London 
(Ltd.), the ordinary rolling stock of the District Company will 
be fitted with larger motors, in order to obtain a higher speed 
than on the tubes. And eince it is not intended to encroach 
upon the floor space of the coaches, as on the tubes, in order 
to accommodate these motors, the trains will be correspond- 
ingly higher, and the two systems will accordingly be quite 
distinct from one another. 

The system of working put forward by the Morgan com- 
bination, while also having the usual 500 volts continuous 
current for the working pressure and also a completely insu- 
lated return, will have the two conductors placed vertically 
above each other on the wall of the tunnel, protected by one 
of the two platforms with which it is proposed to equip the 
latter—one on either side of the train—for the use of pas- 
sengers in case of breakdown. The roadway between the rails 
is farther to bə laid out as a pathway for a similar purpose. 
The two platforms are the result of the recommendations 
of the Board of Trade in connection with the view that 
18ft. біп. should be the minimum size of the tunnels, and it 
is interesting to note Mr. Yerkes’ disagreement with this. 
Mr. Yerxes prefers 11ft. Gin., and considera that the negative 
conductor of his system being between the rails, no danger 
would occur, to passengers utilising the permanent way, 
through a breakdown or other accident. The larger tunnel 
also enables the whole of the motor equipment to be under- 
neath the proper floor level of the carriages—a distinction from 
Mr. Yerkes’ proposals. The multiple unit system has been 
univereally adopted, and in the matter of the generation and 
distribation of the current little difference will exist between 


the various undertakings. High-pressure alternating-current | 


generation, with distribution of low-pressure continuous cur- 
rent through converters at sub-stations will be, in fact, the 
standard practice. | 

The recommendations of the Vibration Committee published 
last year, and the suggestions made by the Board of Trade, 
have resulted in several important: modifications of tube rail- 
way working hitherto, such as a deeper running rail, the 
substitution of the multiple unit system in place of loco- 
motives, equipment of the tunnels with electric lighting 
circuits (the switches being at the stations for use when 
required), larger tunnels, and the adoption of the emergency 
platforms already mentioned. 

Proposals also have been made and passed for electric rail- 
ways on the surface—viz., some three miles at the northern end 
of the North-East London Railway, and the whole of the Hamp- 
stead-Edgware line, which, forming an end-on junction with 
the Charing Cross, Euston and Hampstead Railway at Golders 
Green, will run in the open to Edgware, some six miles farther 
on. This latter line, by the way, is not shown in our map. 
In neither instance, however, have any detailed particulars 
been vouchsaſed as to construction. As regards the latter 
line, the agreement with the Charing Cross, Euston and 
Hampstead Railway stipulates that that body shall have 
control of the railway from Charing Cross to Edgware, so pre- 


Bumably the method of working will be akin to that already 
announced by Mr. Yerkes. 

The exact positions of Mr. Үквккз and Mr. Morean in 
relation to matters of traction in London have been made more 
definite by the Committee’s proceedings than has heretofore 
been the case. From the Lots-road (Chelsea) generating 
station power will be supplied to the following railways, which 
have come under the jurisdiction of Mr. Yerxrs—viz., the 
District Railway, including the Whitechapel-Bow extension, 
Brompton and Piccadilly Railway, Charing Cross, Euston and 
Hampstead Railway, District Deep Level Line, and the Great 
Northern and Strand Railway, between all of which there will 
be intercommunication chiefly by means of exchange stations. 
Mr. Moraan, on the other hand, at present only has the North- 
East London and Piccadilly-City lines under his own control, 
besides a half share in the London United Eleotrio Railway 
running from Hyde Park Corner to Hammersmith—all of 
which three routes form the Palmer's Green to Hammersmith 
Railway. From the two power stations which are to be con- 
structed for the purposes of these lines current will also be 
supplied to the Marble Arch-Clapham Junction Railway, 
another of the London United Tramway Co.'s projects. An 
outcome of the ultimate electrification of the new branch of 
the District Company, extending to Bow, has been another 
application by the London, Tilbury and Southend Company 
for powers to electrify such portions, a5 any rate, of their 
system as are compatible with the Whiteohapel-Bow branch. 
The company’s Bill, however, enables it to adopt electric 
traction on all its lines, power being generated by the com- 
pany. The Metropolitan Railway Co. will work from its 
Neasden generating station both as regards its interest in the 
Inner Circle and for its outside lines. Practically, only three 
absolutely new railways have been sanctioned—viz. the through 
line from Palmer's Green to Hammersmith—consisting of 
the London United, Picoadilly-City and North-East London 
Ratiways, the Marble Arch to Clapham Junetion line and 
the Hampstead-Edg ware Railway. Of the remainder of the 
Bills, three extensions of existing routes and five extensions 
of time were granted, two schemes were withdrawn and eight 
rejected. The other measure was the London, Tilbury and 
Southend Railway Bill mentioned above. i 
In order to meet ihe growing opposition to tube railway 
Bills each year on the part of land and property owners in 
respect of anticipated vibration, a special compensation clause 
has been drawn up for insertion in all tube railway Bills, the 
precise text of which as it standa ab present will be found in 
our report of the Committee proceedings this week. It may 
be mentioned that questions of subsidence will be dealt with 
under the common law, and that vibration only is provided 
for in the above-mentioned clause, to which, however, 
opposition is anticipated when the Bills come before Parlia- 
ment, on the ground that the object aimed at by it would 
constitute an alteration in the general law of the country. 


— — 
ELECTROMAGNETIC THEORY.—CXXYIII.* 


| BY OLIVER HEAVISIDE. 
(Continued from page 659, Vol. XI. VIII.) 


§ 506. I have shown (v. 2, p. 498) that when the oir- 
cuital equations are appropriately extended, three sorts of 
waves arise—namely, (1) the Maxwellian, or electromagnetic 
wave, (2) the compressional electric wave, and (8) the com- 
pressional magnetic wave. But I gave reasons why the com- 
pressional waves should not be allowed to appear as possible 
extensions of Maxwell’s system. Now we have just had a 


*All rights are reserved. 
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wave of compression under consideration. But it must not 
be confounded with either of the rejected compressional waves. 
It is a pure electromagnetic wave. It is also compressed. It 
may, therefore, be fairly described as а compressed electro- 
magnetic wave. 

Subject to some reservation, the compressed electromag- 
netic wave might also be considered to be an electromagnetic 
wave accompanied by a wave of mechanical compression, such 
as Rankine’s classical solitary wave of compression in a fluid, 
which may, however, be solid. This works by means of a 


tension varying as the levity of the medium, the tension being: 


the negative of the excess of the greatest over the actual pres- 
gure. Our wave resembles the Rankinian wave in respect to 
the compression and its connection with the actual motion. 
But the pressure which in Rankine’s theory is imagined to 
have presumably a purely mechanical origin, must be 
abolished. The place of the excess pressure in Rankine's 
theory must be taken by the Maxwellian pressure of radiation. 

If the pressure of radiation bears the same relation to the 
density of the ether as the mechanical pressure in the Ranki- 
nian waves bears to the density, and if the variations of the 
pressure of radiation constitute moving force in the same way 
as the variations of pressure in the Rankinian wave, then it 
it is clear that the behaviour of the two mediums аз regards 
motion and compression will be identically similar. This is 
the mechanical part of it. That the electromagnetic circuital 
equations are algo obeyed, by making the ether be compressed 
in its permittivity and inductivity as well as in its materiality, 
is а separate matter. 

The compressed electromagnetic wave is essentially accom- 
panied by the wave of material compression. Neither can 
exist alone. For the Rankinian wave will not work without 
the pressure, and the electromagnetic wave will not work in 
the manner required without the proper compression of the 
Rankinian wave. The result is undistorted propagation at 
constant speed through space, even though the medium may 
be itself moving at any speed not exceeding that of radiation. 

The wave-speed u is the sum of the speed v of propagation 
through the ether, and of 9, the speed of motion of the ether, 
and this sum is constant. What happens is this. If the 


induction B increases, so do g and m, the density. Along with | 


increased density come increased p and c (the electromagnetic 
constants). This lowers the value of p. since ucv? = 1, and to 
the same extent as q was iacreased. The displacement D 
and induction B may have any values, but there is a greatest 
prossure and a greatest energy density. The energy density 
is 2(T+T,), and the energy flux is 2(T+T,)u, if T is the 
magnetic energy and T, the energy of motion. 

[This corrects equations (41), (42), (48) at end of last section, 
in. which T, should be 2T,, for reason given below. Therefore, 
delete from The equation of activity to the end.] 

In the propagation of an electromagnetic wave through a 
compressible medium it is necessary in general to consider 
the moving force to be F + X, where F is Maxwellian and X 
ig due to the strain of the medium as ordinarily considered. 
Now we found X=0. But then F performs exactly the same 
functions as the abolished X of the Rankinian wave. There 
is, therefore, an alternative way of viewing the matter. The 
Maxwellian pressure may be regarded as being the pressure in 
the medium. This may be somewhat a matter of convention. 
To understand fully would need an explanation of how the 
Maxwellian pressure arises. That is going too far at present. 
Yet it is necessary to allow for the work done by F in trans- 
lating and compressing the ether just as ifit were the abolished 
X. That is, not only are the electric and magnetic energies 
equal, but the cnergies of translational motion and of com- 
pression, as in Rankine's wave. 

$ 507. The best way to understand the connections is to 
take the Rankinian wave alone first. The electromagnetics 
can be tacked on afterwards. Let у be the speed of the fluid 
(along the = axis); then the equations of persistence of mass 
and momentum are 

(41) 


Gang) n, 497). 
If there is а solitary wave at constant speed u, then 
d/dt= – иа] ах, во the first of (41) becomes 


(mg) = wm', therefore т(и-) s const. mv, (42) 
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if u = v 9, во that v is the speed of propagation through the 
fluid. | 

Similarly, eliminating q from the second of (41), we get 
| p em, or F mv, р-ро = mug, (48) 
if р, is Ше least pressure, when g=0. So the working 
pressure varies as the speed. Also, since mv is constant, · 


mv —mv = mg, because u=v+g. (44) 
Put this value of 9 in the first of (43). Then 
' , _ dp 
pi=m'vt, or е (45) 
This makes 
2,2 


if p, is the greatest pressure, when m= &, or g= v, and v=0. 
The deficit from this pressure varies as v, and as 27 


If m, is the least density, when q—0, then ти = mv. Then 
also p= pn 80 
-Pp = 2 Mv 47 
71 um. 5e (47) 
271 1 
and p- р, = mir? ( — x) = mv? — тои. (48) 
The activity of the working stress is (р – po) ). The convec- 


tive flux of energy is q(U,-- To). Their sum is the flux of 
energy. Its convergence is the rate of increase of energy 
density. That is, - 

* i» D U, + T9 =U,+ T. (49) 
This applies in general, without specifying the law of pressure 
or that u is constant. But making d/dt= —ud/dx, (49) 


becomes 
(-p = e TJ), 
ifv=u—g. Therefore 
(p - pq = *(U, +T.) (50) 
if U,=0 when д = О. Putting in the value of p - po, it follows 
that U,=T,. This value of U, may also be directly calculated. 
Thus, if т! = У, we have 


= — 1 К ud = "р — Р, 5] 
U, Wy р) = m^ P Podm, (51) 
Pat in the value of p- p, in terms of m, and integrate. The 
result is ! 
U,=4m mhei( 1 — „0 17 (59) 
oom um. mi mi ? 1 5 50 
because q= (1 — 3! (58) 
m, m 
Another expression is 
U, = 4(p =p.) (54) 


as may be seen by (50). So 2T,u із the flux of energy, 
including the equal stored energies moving at speed 4, and 
the activity of the working pressure. 


§ 508. The wave may travel either way. So there may be 
two waves approaching one another, both travelling at speed « 
without distortion. On emergence from one another after 
crossing, they will also follow the above theory. But when 
coincident, there is mutual influence, and consequently change 
of type. A classical investigation of Riemann allows us to see 
what happens in crossing. Go back to equations (41), and 
put A=log m, and v?=dp/dm. Then they become 


N g+, = ATA. (55) 
Multiply the second equation by v and add it or subtract it 
from the first. Thus, 
дл 


— 4) d р _ 8 „ёл - QEON : 90. . 56 
MN +9) =a + to v(vA' — д) „ fae (56) 
These are the same ag 
d 
(s + (9+ 9350 6 4 vd = 0, (57) 
d d 
ЕВ - 2). - sim Ы 58 
6 U t) Ju fed) «0; (58) 
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which show that 
4(q + /d) travels positively at speed v+q; (59) 
4(q /) travels negatively at speed v — 0. (60) 


The sum and difference are о and /vdA, which may be the 
given data, since the latter is a function of m. | 
Now in Rankine’s fluid mv is constant, where v = (dp/dm)', 


f*»dÀ = mv 


dm 1 1 
TE а) не (61) 
So, by Riemann's results just got, i 
(q +% -— т) is the positive wave; speed v+q; (62) 
4(q — u + v) is the negative wave; speed v- 9. (68) 


Of course, it is not assumed here that u=v+g, but merely 
that mv--constant. The quantities 9 and v may be the 
initial data, т being a known function of m. Then (62), (68) 
show the division into the instantaneous positive and negative 
waves. Now 7=«-—v makes the negative wave disappear ; and 
then (62) shows that both g and v travel at speed u. This is 
Rankine’s wave again. 

§ 509. Having got back to the solitary wave, we can now 
introtroduce the electromagnetic part. We must first abolish 
p-p, and substitute the Maxwellian pressure of radiation, 
say p. Or else, suppose that - . is p. Or equivalently, 
put p, = O, and then let p itself stand for the Maxwellian pres- 


sure. Say К. 

p-2pH?-2T, (64) 
where H is magnetic force tranverse to the direction of motion 
of the wave. Let there be also E likewise transverse, and 
perpendicular to H. If the intensities are connected by 
Е = Н, we have a plane electromagnetic wave. It is the 
same as B=prD, if B=pH, D=cE. We also have U=T., 
Considering the state of thinga in a thin plane slab, the con- 
nections between the electric and magnetio quantities and the 
quantities q, m, v, u in the Rankinian wave are definite. But 
in order that the electromagnetic wave should keep up with 
е wave of compression, not only must v be the same in both, 
that is, 


рси? =1, az well as v= dp 
dm 


but we require ро and cv to be constant, as well as mv. That 
is, u, c and ж all vary together, or the compression of the 
" matter " of the ether (its inertia of the usual kind) involves 
simultaneous equal compression of the two properties asso- 
ciated with the magnetic induction and the electric displace. 
ment. The electromagnetic wave now travels with the Ran- 
kinian, at the constant speed и, without change of type. 

Remembering that p = „Н?, we can derive 
cE? uB? 102 

mv Bi+pmv* De + сто? 
showing that D and B may go from 0 to + œ, but д can only 
go from 0 to u. In the limit, 7 =0, or there is no propagation 
through the medium. The pressure is then the greatest 
possible, for 

p-pr-mw? makes pi =m,u? = тими. (67) 


This р, shows also the limiting value of the sum of the equal 
electric and magnetic energies. But the limiting values of E 
and H are zero. For 
Hela. quel. my 
p p’ с е' 
and the ratios m/p and т/с are constant, whilst g = и makes 
v=0. 
An important relation is 


(66) 


(68) 


T,» = Т. (69) 
The complete flux of energy is 
3 2 
Wz2(T-T)u-92T* = (70) 
v U 


This tends {о о as 4 tends to и, making v tend to 0. It is 
the energy of motion that causes this (as in the Rankinian 
wave), because m has no limiting value. Considering this, it 
is striking that the electric and magnetic energies should have 
no similar tendency, but tend to a finite limit. 


stant; ро = constant, there is a perfect satisfaction. 


 (65)| . 


The above union of the compressed electromagnetic wave 
and the compressed etherial wave might be suspected to be 
merely formal, due to superposition or coincidence. But it ig 
more than that. The dynamics of the electromagnetic wave 
necessitate the mechanical force — (2T)', and this is precisely 
what is required in the etherial wave of compression. 

The electromagnetic equation of activity has also to be 
harmonised with the above. It is (El. Pa, v. 2., p. 546, 
equation (121)), 


8 Ô 
conv{ VBH+(U+T+p)q;=U+T+Faq+ (Uc T,), (71) 


where p is the pressure operator, and F the corresponding 
force. The last terms are required because ôc/ôt and 8//öt do 
not vanish here. In a plane wave this becomes 


- aa U бе " T du 
-(BH+(U +T +p) -UcT-rqt tsp (02 
and now p is a pure pressure, and F = . 

Putting in the values EH — yr; U+T=p; ¢+v=4, con- 
But for 
the full interpretation of the equation, especially as regards 
the terms depending upon the variation of c and ди, I must say 
a few words about the stress or pressure operator, and its sig- 
nificance in electromagnetics. I have already written much 
about it. What is now wanted concerns the concrete applica- 
tion at present in question. | 

Concerning Riemann’s solutions (57), (58) above, it may be 
shown that if the operands д + /vdA are replaced by the electro- 
magnetic E + дН, the solutions thus obtained are the corre- 
sponding ones in electromagnetics, but only when u and c vary 
as the density of the ether, not in general. ö 


(To be continued.) 


ELECTRICAL TRACTION ON STEAM RAILWAYS IN 
ITALY.* 


BY PROF. C, A.CARUS-WILSON, М.А, 


г ITALIAN RAILWAYS. 

The Adriatica and the Mediterranean Railway Companies together 
work 80 per cent. of the railways in Italy, the former serving the 
whole of eastern Italy from Venice to Brindisi, and the latter the 
whole of western Italy from Turin to the extreme south. The two 
systems have their chief connecting points at Milan, Florenca, Rome. 


and Naples The number of miles of line worked by each company 


is about the same—nearly 3,690 miles by the Mediterranean and 
3,620 by the Adriatica. Fach of these companies, therefore, works 
about as many miles of line as the Great Western and the Great 
Northern Companies put together. The railways are now being 
worked under an arrangement with the Italian Government, by 
which the Government gives the companies an annual subsidy in 
return for a certain proportion of the receipts, For the year 1900 
the Adriatica Company received from the Government a subsidy of 
£2,166,000, while it paid to the Government a sum equal to 40 per 
cent. of the total receipts, amounting to £2,040,000, the balance to 
the credit of the company being £126,000. This arrangement comes 
to an end in 1905, when the Government has the option either of 
buying out the companies or of coming to a fresh arrangement with 
em. 

For a long time р the Italian railways have been suffering from 
the competition of tramways and economic lines, which have pro- 
vided a cheaper and more frequent service, seriously affecting the 
traffic on the main lines in spite of every effort made to minimise 
the injury thus caused. The map on page 270 shows the network of 
steam tramways and economic lines that has spread over northern 
Italy ; these not only radiate from most of the large towns, such as 
Milan, Turin, Verona, &c., but also serve as links to connect one 
town with another, as for instance the line connecting Milan with 
Pavia, which is 20 miles long, and that connecting Brescia and 
Mantua, which is 43 miles long. The railway companies have come 
to the conclusion that the remedy for this competition lies in pro- 
viding, by means of electricity, a service of short trains running 
frequently at high speeds. This Paper will contain an account, 
written from an economic rather than from a techuical standpoint, 
of what is being done towards carrying out this object, with some 
comparisons between the conditions of railway working in Italy and 
in England. 


* Paper read before the Institution of Electrical Engineers, May 15th. 
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Тнк ADRIATICA RAILWAY. | а large proportion between Lecco and Colico being in tunnel A 

The Adriatica Railway Co. has already equipped electrically that | profile of the line is given in Fig. 1. The hydraulic power-house 
ortion of its system running from Lecco to Colico, and thence to | with turbines of 6,000 н.р. is at Morbegno, water being taken from 
Bondrio and to Chiavenna (see map). The intention is to extend ! the river Adda. Three-phase current is generated at 22,000 volta 
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MAP A.—Map showing Network of Steam Tramways and Economic Lines in Northern Italy. 
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Mar B.—Map showing Railway Connections in the neighbourhood of Milan. 


the system ultimately to Milan. Meanwhile the electrically-driven | and carried by overhead conductors to nine transformer stations, 
trains are to work their own way as far south as Lecco, and to be | where it is transformed down to 3,000 volts and taken to the two 
hauled thence to Milan by steam locomotives. Trains are now | trolley wires, the rail forming the third conductor, and thence direct 
running experimentally, but not yet in actual service. The total | to R yphase motors on the cars. 

distance at present electrified amounts to 66 miles, all of single track, e motor cars, of which a view is ‘given in Fig. 2, are 57ft. long, 
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weigh 53 tons unloaded, and have seating accommodation for 56 | Bologna to Verona. In this system the stations are divided into 
passengers, Each саг is provided with. two high-speed motors of | control“ stations and “section ” stations. On the Lecco line there 
150 H.P., and two low-speed motors of 75 H. P., each, weighing 38 | are six of the former and 11 of the latter. The responsibility for the 
tons and driving direct withoat Gearing. Full speed is 37 miles an | control of the traffic rests with the personnel at the control 
hour. The four motors are used jn cascade connection at starting; | stations, the agents at the section stations having no direct respon- 
at balf-speed the two low-speed motors are switched out, and the car | sibility for the safe conduct of the traffic, which depends entirely on 
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Fic. 1,——PRoriLE or LEcco-Couico LINE. 


is driven by the two high-speed motors alone at full speed. On all | an automatic block system operated by an electrical apparatus which 
grades over 1 per cent. the motors are connected in cascade and the | the agent has to attend to and keep in working order. Each “ sec- 
speed thus halved. The trailers used are passenger carriages of the | tion” station is in telephonic communication with the nearest 
ordinary type. The goods traffic is to be hauled by electric loco- | “control” station, to which all questions relating to rates, regula- 
motives. The company is introducing a new “economic” system for | tions, &c., can be referred. By this means a considerable reduction 
working the line, by which they hope to reduce the traffic expenses, ' in the expense of the personnel at the stations is rendered poesible. 


Fia. 2.— Motor Car used on the Lecco-Colico Line. 


80 per cent, of which is accounted for by the wages and salaries The block system employed is the Webb and Thompson Staff 
of the personnel at the stations, This system has been in | system, supplemented by an electric interlocking apparatus invented 
operation on other parts of the company's lines and has been | by Signor Olper, the Controller of Telegraphs in the Adriatica 
found to work well, as, for instances on the section of line 27 miles | Railway Co., combined with an arrangement by which the trolley 
long, between Bologna and St. Felice, part of the projected line from ! line at every station is divided into sections, each controlled by a 
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switch, the opening and closing of which takes place simul- 
taneously with the movement of the corresponding signal, 
so that it is impossible for a train to run on to a section 
against signals, 


* THE MEDITERRANEAN RAILWAY, 
N The Mediterranean Railway Co. is equipping electrically 
isuschió- the whole of the line from Milan to Gallarate and thence 
\ to Varese, Porto Ceresio, Laveno and Arona. Some idea 
sao б 1051588 | 4” of the importance of the change now in progress may be 
“{Induno0lona » ә gained from the fact that the passenger receipts from 
J 5 of S 1 these sections of line amount to about 2 per cent. of 
, | VARESE Е. ARY the receipts for the whole Mediterranean system. The 
“tie Or, NN 3-4 total length of line is 81 miles, made up of sections. 
А}. zZ Е Of the whole distance all is of single track except the 
ww FBK п length from Milan to Gallarate, which is of double track. 
d JU YN b The maximum grades and minimum curves are given in 
WA % 4 the table. А profile of the line is given in Fig. 3, anda 


©, | plan in Fig. 4. 
х E- uox g | The power house is at Tornavento, about 7 miles from 


\ d Кеми K | Gallarate, Current is at present being supplied from a steam 
wen Castronno; 8 y - - = = — LL — — 
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Fic. 4.—PLAN AND PROFILE OF THE MILAN-VARESE LINE. 
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generating plant; but a water-driven plant is in course of con- 
struction close to the steam Es house, from which the whole 
line will ultimately be work Turbines of a total of 11,000 H. P. 
will be driven by water taken from the river Ticino. 

- The power is transmitted as three-phase current at 12,000 volta to 
te ven aub-stations along the line, where the pre:eure is reduced from 
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unloaded, and have accommodation for 63 passengers seated and 12 
standing. Each motor car is driven by four 150 НР. motors on the 
usual one-hour rating, and is geared with a 3 to 1 ratio to 4lin. 
driving wheels. Full speed on a level is 56 miles an hour. Each 
motor weighs 25 tons. "The trailers weigh 27 tons empty, and have 
accommodation for 63 passengers seated and 27 standing. The goods 
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Fiu. 6.— Motor Car Train used on the Milan-Vureee Line. 


11,000 to 420 volts, and the current is transformed in rotary con- 
verters to direct current at 650 volts. From the sub-stations the 
current is taken to an insulated third rail, as shown in Fig. 5. 

The motor cars on the Varese line, shown in Fig, 6, weigh 40 tons 


traffic, is to be hauled by electric locomotives. The electric trains 
are now running and in regular operation as far as Varese, though 
the service of trains as contemplated is not yet complete. 


(To be cot cluded.) 
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The following are the figures of the applications since the Light 
LIGHT ELECTRIC RAILWATS. Railways Act came into force :— 


1902. 1901. | 1900. | 1899. | 1898. | 1897. 1896 


We are able to give in our present issue a complete list of the 
applications for light electric railways lodged with the Light Railway 
mmissioners during the past month. There are 21 applications, 


compared with 44 in December and 26 in May, 1901. Of the present | Total ap-! | 
applications. three are for amendmenta or further powers, four for plications 21 44 26 27 24 5 40 54 35 30 28 | 28 
extensions of existing or authorised lines, while there are 12 new | Electric 


i 


schemes, and of the latter electric traction is specified in nine cases. | schemes. 16-0 | 4e deu б: | iiis | иш 
Title. County. Promoters, | 

esu detects m 

Barking (Extensions) Essex ............ Barking District Council ............ .. ... W. C. C. Hawtayne | 11 |4 8} Clerk to Barking 
and C. J. Dawson U.D.C. 
Burton and Ashby .................. Staffs., ke. Midland Railway Co С. H. Gadsby ...... 114 3 6 Sherwood & Co. 
Colne and Trawden (Amendment) s | Colne ара Trawden Light Railway Co. m MO Addyman & Evans 
Colne& Trawden (Further Powera) ess Colne and Trawden Light Railway Co. T "T . | Addyman & Evans 
County of Gloucester ........... ... | Gloucestershire... | Gloucester County Council .......... eee R. Phillips & G. P. | 33 6 | Lewin, Gregory and 
ö Milne Anderson 
County of Middlesex (No. 1) Middx. & London Middlesex County Council... . . Н. T. Wakelam . 16 84| Sherwood & Co. 
County of Middlesex (No. 2)...... Middlesez......... Middlesex County Council ............... Н. T. Wakelam ..., 1 84| Sherwood & Co. 
Crystal Palace ........................ London, Surrey | Crystal Palace Light Railways and V. B. D. Cooper ... | 21 84; Bennet & Chance 
and Kent Tramways Co. 

Gloucester & District (Extensions) | Gloucestershire... Corporation of Gloucester . ... R. Read 23 6 Sharpe & Co. 


Leicester, Anstey, Groby апа | Leicestershire ... 


Lieut-Col. R. E. B. Crompton, C. B., J. H. A. Roechling .. 6} 
Newtown Linford 


J. Kennedy 
Trotter and C. F. Tufnell 


чч fa A AW AAA сы 
со . 
tae 


London United Tramways (Light | Middlesex......... London United Tramways (1901) Ltd. J. Clifton Robinson 17} 84| H. C. Godfray 

Railway Extensions No. 3) | 
Maidstone Corporation ............ Rent .. | Corporation of Maids tone S. Sellon ............ 23 84| Sharpe & Co. 
Padstow, Redruth and Mawgan... | Cornwall ......... Т. Н. Spry, W. H. D. Mewton, and Н. Dalrymple-Hay 12 84| Burchells & Co. 

E. Andrews and C. Gadsby | 

Southend-on-Sea and District ... | Essex ............ Corporation of Southend .................. A. Fidler ........ ... 37 6 ; Sharpe & Co. 
Stroud and Gloucestershire ...... Gloucestershire... ' T. Nevinnsss . . . | G. P. Milne ......... 284 6 | Ball, Smith & Co. 
Trent Valley (Amendment) Ves | Trent Valley Light Railway Co. ......... | И pM: W. H. Smith & Sons 


mill, or collection of mills, which are scattered over a comparatively 
LIGHTING AND DRIVING TEXTILE MILLS BY wide ares, inte one central power plant. By this system great economy 


ower 
ELECTRICITY.* in working costs, maintenance and staff is obtained, as by the use of large 
steam engines and generators of an efficient type the generating costs 

BY MARSHALL OSBORNE. for power are reduced to a minimum ; also, one staff only is required, 


The application of electricity to the majority of the manufacturing instead of several independent staffs, as in the case of isolated steam 


. В É f А 1 1 1 1 dvan- 
industries has long passed the experimental stage,and is an established | Plants. But even in the case of a single mill, very material a 
commercial müssen "This REA equally well to the textile industry, ch се demonstrated in favour of the electric drive MÁS the 
although very little progress has been made in this direction in this | Mechan f N by means of belt or rope 5 ich br 
cbuntry. While this may appear to indicate lack of enterprise on 5 of shafting and belting can be entirely dispe 4 М ati y 
the part of our textile manufacturers, and to some extent this ia, | the use of the former operated from one centrally-situated generating 
undoubtedly, the case, it should be borne in mind that, in most Station by the application of motors at the points where power 18 
countries where the greatest progress has been made in this connec- deed The transmission can be во arranged val LO RIVO: Bevery. 
tion, the conditions obtaining are more favourable to such progress | 218 lar cieny, although the question of commercia uda Benen 
than with us. There are in this country a large number of new mills 3 rly in the first cost, limits the over all efficiency be hich 
being erected, which are arranged for a mechanical drive, although | 13e “decid, shaft and frames or looms to 70 or 75 per egal a th 
they are for the most part, if not always, lighted electrically. 8 cha e e advance on the average eden озеш h i E 
Lighting. —Until the advent of the enclosed arc lamp illumination 7 8 nical system. The usual practice is to divide ЧЕ Mung n 
by means of arc lamps was not satisfactory for many of the fine The various floors into small sections, each section of which ів dno 
operations demanded in weaving and spinning, and incandescent by a Separate motor. Thie renders the various sections an ha 
lamps placed in close proximity to the work were generally used. entirely independent of any other section or floor, which is not e 
The enclosed arc lamp, however, where it has been tried, has proved ivi with the mechanical system, where each floor is e Furth y 
both satisfactory and efficient. Its use has been most general 1n the t means of ropes or belts through one continuous f d in usd 
textile mills in the States, where many large plants have been | "1e mechanical aystem necessitates the introduction of a large num 


i i : ; : Р of what may be properly called power-wasting devices, such as extra 
оа F belts, cross belts, bevel wheels and gears of all descriptions, in order 


17 81 . that power may be applied exactly where required, in many cases in 

E i De ars. . een Lamp HONO TOE Ше positions which necessitate drives at right anglesto the main drive of 

(a) The fire ri-k is reduced to a minimum, if not entirely eliminated, by the mill. This difficult ae entirely obviated in the electric ву ines d 
the intrcduction of the inner globe. In many ; mechanically-driven mills the 5 transmi 25 

(b) Improved diffusion of light, reducing the highly-illuminated zones | through various countershafts to the final point of application, In 
and increasing the effective illumination over an extended area. some cases ав many as six line shafts are belted ther, so that all 

(c) The light of the enclosed lamp is more constant and less subject to | the power required on the sixth shaft is transmitted through the 
sudden fluctuations due to feeding, &c., than the open type. remaining five. This necessarily results in an excessive waste of power, 

(d) The enclosed lamp із practically free from shadows, a frequent source and increase of slip. The slip on the first belt is transmitted in an 
of trouble with lamps of the open type. | increasing ratio to all the others, until it finally reaches the sixth in 

(c) The light of the enclosed arc more nearly approaches daylight, thereby | a much more magnified degree than where it started at the first. 
permitting delicate colours to be matched and ensuring a uniform product Some of the principal advantages of electric driving, briefly 
during the entire year. stated. are: j j | 

. . А . ° . , , 

Power .—The application of electric power to the operation of textile (4^) Sub-division of the various points of application of the power, thus 
machinery has not, up to the present, made much е in this reducing the liability to breakdown and stoppage. 
country, and, although many striking advantages can be demonstrated (b) Sub-division of the various floors and sections, so that any floor, 
in favour of the electric drive, it has not received that consideration | section or group of machines can be operated, independent of any other 
on the part of our mill owners which, in their own interests, would floor, section or group, for overtime or night- work. 
seem advisable. The most important of these advantages is, (c) Short lengths of shafting, ensuring perfect alignment, and thus 
undoubtedly, the fact that, with the elèctric system, it is possible to | saving in friction losses. 
concentrate the whole of the power required for operating an extensive | (à? раш in the general lighting by the removal of a large per- 
—————————— ſſ ͥ⁰ Add y y hn ting. 

* Abstract of a Paper read before the Dublin Local Section of the (e) Saving in ret cost of the equipment of the mill, both in the cost of 
Inszitution of Electrical Engineers, May 29th. buildings and sbafting. 
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(f) Extreme flexibility of the system, enabling a mill to be erected in апу 
position relatively to the power operating it, thus ensuring that the mill is 
erected in the moat suitable position from the production standpoint only, 
the electrical system not introducing any limiting factors, ав would pro- 
bably be the case with the mechanically-operated mill. 

(g) Any extensions or alterations required can be made without inter- 
fering with production. 

(А) The depreciation and maintenance charges are very much less in the 
electrical system than in the mechanical. 


The Paper concluded with practical examples of mill driving by 
electricity in the United States, Canada, Belgium, Russia and 
France. In the mills described, three-phase currents were used 
entirely for power purposes, and in some instances direct current was 
employed for lighting, in conjunction with a storage battery. 


—— I (— € —— —— 


CORRESPONDENCE. 


— — 
THE SIMPLE ELECTRIC MICROMETER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the discussion on the above Paper, read by me at the 
Physical Society on May 9th last, of which an account was given 
in The Electrician, May 28rd, Mr. W. Watson stated that Mr. 
Russell, of Sydney, had published a method similar to mine. 

I knew nothing of this alleged prior publication (Proc. Roy. 
Soc., N. S. W.), and I said at the time it was remarkable that 
such a useful method had been allowed to lapse when once 
published. 

After delay, due to the remoteness of the Paper, I have been 
able to obtain details of it, and I find that Mr. Watson’s state- 
ment was misleading. The apparatus was quite different in 
form from mine. Mr. Russell had a screw, turned by clock- 
work at a very slow rate—say one turn in six hours; the 
screw-point in travelling forward came into contact with a 
body whose movement (say thermal expansion) was required. 
When the two surfaces touched, an electric circuit was com- 
pleted through an electric recording pen. 

The position of the pen record on a rotating drum indicated 
ihe amount of the movement. This instrument was used for 
meteorological work—e.g., recording temperature throughout 
the day. It differs from the simple electric micrometer in 
several respects :— ! ' 

(1) It is so slow as to be useless for the general laborato 
work of taking and repeating observations quickly. (2) In 
acouracy it is limited by the uncertainty of toothed gearin 
and of the exact position of a pen record. (3) It totally lacks 
the lever principle which is essential for some measurements. 
(4) Even if it were quick enough in action, it could not be 
adapted to many kinds of measurement. 

Mr. Watson's statement would have been more precise and 
fair if he had said that Mr. Russell used the method of 
measuring by electric touch, but that he had not developed 
it or made an apparatus, like the simple electric micrometer, 
adapted for use in practically every kind of small measure- 
ment. Paitr E. Suaw. 


University College, Nottingham, June 2. 
— TERED 


Alternating and Direct Current Motors in a Modern Ship- 
yard.— An illustrated description of the shipyard of the 
New York Shipbuilding Co. was recently given in Cassier's 
Magazine, all the machine tools being driven by electromotors. 
In designing the plant it was decided to employ direot-current 
enelosed arc lamps for the yards and shops, as well as direct- 
current motors for the operation of the cranes, while the 
machine tools were to be driven by alternating current 
induction motors. To meet these requirements, double-current 
generators were laid down, the plant comprising 500kw. sets, 
arrangements being made for proportioning the amount of 
current taken from each side of the machines. Some very 
heavy machinery is operated by the motors, there being, 
notably, an 88ft.-span gantry crane, with lifting magnets, 

ven by two 25 н.р. motors, a 16. boring mill operated 
by three induction motors of 3 H P., 5 H. p. and 10 K. . respec- 
tively, and a set of rolls which can handle a plate 27ft. wide. 
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PARLIAMENTARY INTELLIGENCE. 


— — 


LONDON UNDERGROUND RAILWAYS. 
Friday, May 30. 
THE SPECIAL COMPENSATION CLAUSE. 

Mr. BALFOUR BROWNE, K.C., opened a discussion upon the special 
compensation clause for vibration, &c., which the Committee are endeavour- 
ing to draft for insertion in all the bills. On behalf of the companies he 
represented—viz., the London United, Piccadilly-City and North-East 
London Railways—he said that very little alteration had been made to the 
clause which he submitted on the previous Monday (The Electrician, 
May 50, p. 256), the only other provision being to prevent owners from 
getting compensation twice over, as would be possible unless great care 
was exercised in the drafting of the clause. In view of the fact that such 
a clause involved an alteration in the general law, it was quite possible, as 
had already been hinted in the House of Lords (see The Electrician, 


May 25, p. 196), that that body might be unwilling to accept it, but, as far 


as he was concerned, he was perfectly willing to put the owners of pro- 
perty which was not taken in the same position as owners whose property 
was takeu. 

Mr. LITTLER, K.C., for the Brompton and Piccadilly Railway, sub- 
mitted a clause very much on the same lines as that mentioned above. In 
this case, however, it was proposed that the arbitrator should be appointed 
by the Board of Trade, and, further, that when damage was done to any 
property or building the railway company should, after notification, have 
powers to enter upon such property for the purpose of remedying the damage, 
and this should be taken into account should it not prove satisfactory to 
the owner, and arbitration proceedings be subsequently taken. "The object 
of this step was to prevent any exaggerated claim for compensation, which 
claims were not unknown. In addition to this, although not expressly 
stated in his draft, he was williug to make some compensation to an owner 
or occupier in the event of an inconvenience being occasioned by the exe- 
cution of the repaira—say, his having to leave the house for the time being 
and things of that kind. The main object was, of course, to repair any 
damage at once, and so prevent it accumulating, such as often happened 
when arbitration proceedings were pending, and in this respect his clause 
took in the whole period of construction and two yeara of working. 

Lord ROBERT CECIL, K.C., put ina clause which he said had the consent 
of practically all the landownera, &c., concerned in these railways. So far as 
the report of the Vibration Committee was concerned, this only dealt with 
the Central London Railway, and new circumstances would sooner or later 
arise by which it was possible fresh dangers would also arise. For instance, in 
connection with some of the bills before this Committee, a number of lines 
would cross each other, and the effect of this upon house and other pro- 
perty had never yet been experimented upon. The landowners were quite 
content that the period of liability of the railway company. should be 


limited in point of time, but they proposed three yeare, and they also . 


asked that the arbitrator should be-appointed by the Board of Trade and 
not by the President of the Institution of Surveyors for the time being. 
His clause only related to the working of the railways, his clients pre- 
ferring to remain under the Lands Clauses Act in respect of construction, 
But against the words ''injuriously affected for this present clause, he 
preferred damage and loss of every description" as more completely 
covering him. Neither did his clause include subsidence, in respect of which 
he wished to remain under the ordinary law. 

Mr. PEMBER, K.C., thought the go-by ought to be given to whatever had 
been said and done hitherto under the Lands Clauses Act, What was 


wanted was a new phraseology sufficiently broad and comprehensive to. 


meet the difficulties which tube railways had caused or might cause. He 
agreed with the words loss and damage of every description." 

Mr. RAM, K. C., for some landowners, desired to be so safeguarded that 
at the expiration of the three years proposed he would be entitled to com- 
pensation for the prospective damage which might be reasonably expected. 
He considered that Mr. Balfour Browne's clause took away the rights which 
he at present had under the Lands Clauses Act, as it only met structural 
damage. 

A СА deal of other opposition and consent to the various proposals 
followed. The City of Westminster wished the time to be extended as long 
as possible, and thought two yeara was absolutely inadequate. On behalf 
of the City of London, it was urged that in the event of a railway wishing 
to adopt a new method of working, as was not improbable in view of the 
rapid strides now being made by electric traction, similar protection should 
be afforded landowners for a period after the commencement of working 
with the new system, iu addition to the protection given when the line 
first commenced operations. 

Mr. LITTLER, replying to some extent upon the criticiams upon his 
proposal, said the insertion of objectionable clauses had killed similar rail- 
ways, and if all the suggestions made by the landowners were acceded to, 
they would absolutely stop all tube railway construction in the future. 

Mr. BALFOUR BROWNE, similarly replying, dwelt chiefly upon the 
suggested words “loss and damage of every description.” Under this 
working it would be possible for the Metropolitan Railway, which had 
landowner's rights, inasmuch as his line passed under theirs, to claim com- 
pensation for traffic diverted in the ordinary course of competition. 
Further, a man with a shop might claim compensation for loss of trade 
because the tube railway took him past the shop where he previously walked, 

The discugsion was at this point adjourned until Tuesday. 


SOUTH AND WEST LONDON JUNCTION RAILWAY. 


Mr. FREEMAN renewed his application for costs on the ground of being 
vexatiously put to expense. (The Electrician, May 30, p. 257.) Under the 
standing orders the Committee had power to make an order for costs 
against the deposit. 


OM 
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All the other opposition to the bill supported this claim, but 
The Committee were of the opinion that they had no powers to do 


anything in the matter. 
Tuesday, June . 


THE SPECIAL COMPENSATION CLAUER. 


Lord ROBERT CECIL, in connection with the landowners’ clause, 
which he had proposed on the previous day, suggested a alight alteration 
in the wording of it—viz., in respect of the words “all loss and damage.” 
Having in mind that some exception had been taken to these words, it was 
thought that it would more nearly meet the wishes of the Committee if 
compensation was made in respect of vibration as fully and to the same 
extent as if part of the property had been taken by the company.” This 
waa put in as an alternative to the previous wording, but he was really 
indifferent as to which was adopted. 

Mr. MOON, K.C., for the Great Northern and City Railway, which came 
before Lord Ribblesdale’s Committee, disagreed with this entirely, and 
thought it would constitute a greater alteration in the general law than 
the Committee was aware of. There was no limit to the nature of the 
damage which could be claimed for, and what the Committee were really 
being asked to do was to put a man, whose property was not taken, in a 
better position than he would be in respect of any undertaking affecting 
him which was not working under statutory powers, because in the latter 
case it was only nuisance for which a claim for compensation could be made. 
If the wording of the Lands Clauses Act, sec. 68, were used with the addi- 
tion of the words “and working” after during the execution of the 
works," he should have nothing more to say. With regard to the proposal 
that the arbitration should take place under the Lands Clauses Act, he 
pointed out that this gave the arbitrator no power as regards costs, the 
railway company being always bound to pay its own expenses whether 
succeesful or not. Of course, for the purposes of this act—viz., the acquisi- 
tion of land—this was perfectly fair ; but in connection with the arbitration 
proceedings in respect of vibration and damage from a tube railway, it was 
an entirely different matter, and for this reason he preferred the Arbitration 
Act of 1889, which gave power to the arbitrator to decide the allocation of 
the costa. 

Mr. BALFOUR BROWNE objected to the words of the new clause 
* owners, lessees, or occupiers.” Under existing law an occupier or lessee 
had no claim whatever, and this proposed to put these latter in the same 
position as the owner. 

Lord ROBERT CECIL having replied, the Committee adjourned ; and 
on re-entering the room 

The CHAIRMAN ваїа that it had been decided to proceed on the basis 
of the clauses put forward by Lord Robert Cecil. He wished to make it 
clear that this clause was to apply to railways only so far as they related 
to tube railways, but the exact wording to make this clear was left to be 
drafted. The disputed words ‘‘as fully and to the same extent as if a part 
of his property had been taken by the company ” would be left out, but in 
coming to this decision it was not to be taken that the Committee wished 
to prejudice the fullest disoussion in the other House. The clause, which 
aleo stipulates two years as the period, gave the Board of Trade power to 
appoint the arbitrator, and stated that the provisions of the Arbitration 
Act of 1889 shall apply. | 

The clause, as amended, reads as follows :— 

* In addition to the provisions of the acts incorporated herewith, with 
respect to compensation for lands taken or injuriously affected, the cóm- 
pany shall make compensation to the owner, lessee, and occupier of any 
land, house, or building which shall be injuriously affected by reason of the 
working of the railway (including tbe working of lifts and any other works 
in connection with the said railway) notwithstanding that no part of the 
property of such owner, lessee, or occupier is taken by the company. 

“Provided that all claims for compensation under this section shall 
be made within vwo years from the date of the opening of the railway 
for public traffic, the provisions of the Arbitration Act of 1889 with 
respect to the settlement by arbitration of questions of disputed compen- 
eation shall extend and apply to and in the case of any such claim, save 
that the amount of the compensation, if any, payable by the company shall, 
if not agreed upon, be settled by a single arbitrator, to be agreed upon by 
the parties, or, failing agreement, to be appointed by the Board of Trade. 

The arbitrator under this section may, with the consent of all parties 
concerned, hear together any class or group of claims under this section.” 

Lord RIBBLESDALE remarked that, having been allowed to sit upon 
this Committee on the last two occasions for the purpose of representing 
his own Committee in this matter, he entirely concurred with the clause 
eet forth above, and he wished it to be understood that all his bills had been 

d subject to the insertion of this clause. | 

Mr. LITTLER raised the point as to whether this clause would be 
applicable to authorised railways not yet working, such as the Brompton= 
Piccadilly and Baker Street and Waterloo Railwaya, both of which obtained 
an extension of time this session. 

Lord RIBBLESDALE replied that so far as he was concerned he had 
intended that tbis should be so. 

The Committee then proceeded to consider clauses. 


LON DON UNITED, PiccaDILLY—CiTyY AND NonRTH-EasT, LONDON RAILWAYS. 


Mr. RAM, for the branch of the Bank of England next to the Law 
Caurts in Fleet-street, asked for an extension of the special clause to a limit 
of five years, but the Committee refused to consider this a special building. 

Mr. PEMBER, for the London County Council, objected to the aite 
selected at the corner of the new London County Council widening in the 
Strand, and suggested an underground station as at the Bank. This it 
was impossible to arrange, however, and the parties promised to endeavour 
to come to terms. 

Wednesday, June 4. 

Mr. PEMBER said the matter of the Strand station had been arranged. 

He next asked for a large number of clauses giving power to the Council, 


but the majority of these were refused by the Committee. Among them 
were powers in respect of street widenings, which was vigorously opposed 
by the respective borough councile, an undertaking that certain inter- 
change stations with other companies should be constructed, and powers 
to deviate the railway in respect of some new sewers. 

Mr. Shiress Will, K.C., for two Strand theatres, obtained a clause 
under which the owners could appoint engineers to inspect the work, the 
expenses of such engineers to be borne by the owners. 

Mr. Littler, for the City of London Corporation, obtained a similar 
clause by which the expenses are to be defrayed by the railway company. 
He was not successful, however, in putting it upon the company to make 
а substantial start with the line within one or two years. 

On behalf of landowners in Piccadilly, where both the Piccadilly-City 
and Brompton-Piccadilly Railways would be constructed, it was arranged 
that in cases of disputed subsidence, both railway companies should come 
before an arbitrator, who would decide if either or both were liable. 

Mr. Shiress Will, for the Albert Hall, sought that the period during 
which compensation was to be made should be unlimited. In opposition 
to this, it was argued that the railway was over 100ft. away from the 
Hall, and eventually the Committee decided not to allow the clause. 


Thursday, June 5. 
BBoMPTON-PiCCADILLY Circus RAILWAY. 


The London County Council again put in a large number of clauses 
practically all of wbich were refused. 

An N on behalf of the London Hippodrome, under which pro- 
perty the Brompton and Piccadilly Circus and the Charing Cross, Euston 
and Hampstead Rail ways cross each other at right angles, for the appoint- 
ment of an engineer to inspect the work at the expense of the owners was 
agreed to, but a further request that the time for claims to be made in 
respect of vibration should be two years from the date of the opening cf 
the railway last completed was refused. 


The Committee then considered general clauaes which would be applica- 
ble to all the bills. The London County Council were the only body which 
brought forward any such clauses. The list, however, was a formidable 
one, albeit once more a large number were rejected. The more important 
ones included an application for jurisdiction in the City of London, which 
was strongly opposed, and was refused by the Committee. As regards 
sewers, the Council wished to prevent the companies from making any 
alterations to these whatever, for the purposes of building the tubes, but, as 
the companies concerned were favourable to the appointment of an arbitrator 
to determine the point, the Committee desired this to be done. A long 
discussion took place upon the relation of street widenings to land bought 
by the companies. The clause suggested by the Council provided that a 
portion of any land so bought by the railway companies should be given up 
without payment for the purposes of such street widenings if necessary, and 
this was granted, except so far as the Brompton and Piccadilly Bill of 1897 
is concerned ; the clause will only apply to the new lines of that company. 
Clauses for the protection of any future tramways, subways, tunnels and 
ather underground works which the Council might undertake were rejected, 
as also were clauses specifying the materials of which the generating 
stations should be constructed, and granting the Council control over the 
subways in connection with the stations. In the course of the discussion 
on the last-mentioned clause, one of the Committee remarked that the 
London County Council was endeavouring to constitute itself the sole con- 
trolling authority over these railways. However, a clause was inserted in 
the bills which allows of the payment by the company of the expenses 
iccurred in respect of any inspection which th» Council were permitted to 
do under the bills, and another giving certain powers as to station build- 
ings which have blocks of offices overhead. Finally, it was agreed that all 
objects of geological or antiquarian interest discovered in the course of 
construction should be handed over to the London County Council, and 
not to the respective borough councils, 

This concluded the work of the Committee. 


LONDON UNITED TRAMWAYS BILL. 


The Select Committee of the House of Commons, of which Mr. Compton 
Rickett is chairman, resumed on Friday consideration of the London 
United Tramways Bill the objects of which were stated in our last issue. 

Mr. E. J. HALSEY, chairman of the Surrey County Council, said his 
Council bad considered the tramway question as it related to Surrey, and 
the requisite majority to enable the Council to themselves undertake tram- 
way work not having been obtained, they came to the conclusion that if 
they were not to be the light railway or tramway authority in the county, 
the next best thing would be to ensure that some responsible body should 
construct the tram ways, and that there should be a well-designed scheme to 
meet the necessities of the district. The act which the London United Com- 
pany secured last year, enabling them to construct lines in Thames Ditton, 
Surbiton, Kingston and Malden, represented to a considerable extent the 
programme which the Surrey County Council originally contemplated, and 
was supported by that body. The extensions now proposed would link up 
the Wimbledon district with the tramways authorised last yer, and, as far 
as he knew, with the tramways of the London County Council. They 
would alao provide communication with Richmond, Mortlake, Barnes and 
Hammersmith. [See map in our last issue.) The promoters contemplated 
numerous road wideninga and improvements, one of which would be of 
great importance and would prove very costly—viz., the widening of Barnes- 
te 


rrace. 
Mr. J. CLIFTON ROBINSON, managing director and engineer to te 
London United Tramway Co., said that the tramways which the company 
bad hitherto constructed had met with phenomenal success. On the 
16 miles in operation they were carrying 40,000,000 passengers per annum, 
which was probably a greater number than that carried by any other 
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tramway company in the country. The reason for their success was, no 
doubt, the introduction of electric traction with cheap fares, rapid trans- 
port and frequent service. The total mileage of the company’s existing 
aud authorised lines covered about 62 route-miles, of which 22 miles were 
authorised last year. The total mileage of the proposed extensions was 
15 miles 1 furlong. The fares would be based on those already existing, 
which averaged less than 4d. per mile for ordinary passengers. For work. 
men the fares were made as easy as possible. Thus, from Southall to 
Shepherds Bush, a distance of 7 miles, workmen, or anyone riding on the 
care between four and seven o'clock in the morning, was charged only 1d. 
The maximum fares chargeable were 14. а mile, but by agreement with the 
local authorities the company could not charge more than 4d. per mile, 
When the lines were completed the company contemplated carryirg 
200,000,000 passengers per annum, and he expected the lines would be 
completed in the next two years. The company was now constructing 
about 14 miles of line per month and spending £10,000 a week on wages 
and materiale. The line to Isleworth, Twickenham, and well on to 
Hampton would be opened in the next month. The estimated population 
of the district through which the lines would run was 412,000. 

In cross-examination hy Mr. PAGE, K.C., representing the London and 
South-Western Railway Co., he said һе did not think the line from Ham- 
meremith to Richmond competed with the railway company. He was 
quite sure there would be traffic enough for both. The two lines were 
parallel only for & short distance. If the line by the side of Wimbledom 
Common was continued to Hammersmith he did not think there would 
be any direct competition with the railway. 

The CHAIRMAN, interpoeiog, said that the Committee had an open 
mind as to the tram to the top of Wimbledon hill, which would let people 
get on to the Common, but they were not prepared to accept the line 
between that point and the county boundary. 

The inquiry was resumed on Tuesday. 

Mr. ERNEST PAGE, for the London and South-Western Railway 
Co., said that, in accordance with the expressed desire of the Committee, 
the engineers of his company and the promoters of the bill had met ia 
consultation, and though they had not arrived at an absolutely final agree- 
ment, there was no doubt that the Committee were not likely to be 
troubled with any matter of engineering. The main oppcsition of the 
railway company to the bill was not based on engineering, but on the 
question of competition, and this opposition continued in undiminished 
force despite the agreement. 

Mr. CLIFTON ROBINSON put in a table of the low fares to which 
the compeny were prepared to bind themselves. 

Cross-examined by Мг. WEDDERBURN, K. C., for certain frontagers in 
Worple-road, Wimbledon, and up Wimbledon-hill, Witness ва‘ it was true 
that electric gale i did very much change the character of a district, 
but the change was for the better. The service of cara would be limited 
to requirements, and it was a mistake to suppose that bells would be con- 
tinually ringing. The Company proposed to cut off 30in. of the forecourts 
of some of the houses, and the consent of the Wimbledon Council depended 
on the company obtaining that power. In Worple-road the narrowest 
part would be 32ft. біп. wide and that would leave 9ft. біп. on either side 
of the tramway. There was no power in the bill to acquire the forecourts, 
and if the forecourts could not be acquired the trees on the opposite side 
of the road would have to be taken. It was also proposed to take some 
of the front gardens, but these were deep and the tramway would 
improve the road. The company were prepared to accept a clause that if 
they took any portion of a property they should take the whole. 

Crots- examined by Mr. TALBOT, for the London County Council: The 
weight of the cars when fully loaded would be about 12 or 15 tons, and 
che company bad taken the opinion of Sir B. Baker as to the sufficiency of 
Hammersmith Bridge to take these cara. 

And you arranged a clause with the London County Council, submitting 
any difference between you and the County Council to the very gentleman 
whom you had consulted befcrehand !— Yea. 

Did you say that you bad ascertained this gentleman's opinion before- 
hand ?—I do not remember, but I do not think it specifically mentions 
Sir Benjamin Baker. 

Mr. TALBOT said the clause stated Sir Benjamin Baker or other 
consulting engineer.” 

Croes-examined by Mr. EDWARDES JONES, for the Wimbledon Ele- 
mentary Schools committee, Witness said he could see noelement of danger 
to the school children in the tramways passing the Wimbledon schools. 

Re-examined : He wished to protest emphatically against any suggestion 
that the company, in the clauee agreed with the London County Council, 
put in the name of Sir B. Baker as being favourable to the company. Не 
believed the clause, asa matter of fact, was inserted at the instance of the 
London County Council. . 

Sir DOUGLAS FOX, the next witness, gave evidence in favour of the 
extensione propored, explaining that they were very necessary additions to 
the existing system of the London United Co. There would, he said, be 
no difficulty in carrying out the embankment work proposed at Barnes, 
and this would be an immense improvement, because by its means the 
road would be very much widened, without interfering with the existing 
frontagers, and a large amount of flooding which frequently now took place 
would be prevented. With regard to the danger to Hammersmith Bridge, 
which it was suggested the passage of the trams over it would cause, he 
said there was no doubt the main structure was amply strong enough for 
this purpose, but a certain amount of bracing might be required. No 
doubt a protective clause should be inserted for the benefit of the County 
Council. An arrangement could easily be made by which not more tban 
two cars should be on the main suspension span of the bridge at the 
same time. 

The CHAIRMAN : I suppose the coat of strengthening the bridge, sup- 
ing it is necessary to strengthen it, would fall on the tramway company. 


posing 
Mr. LEWIS COWARD (for promoters): Yes. 


Witness, continuing, said both the existing line from Hammersmith 
to Kew Bridge and the new lines through Barnes and Mortlake to Rich- 
mond would be in connection with the tube railway with through booking. 
The tramway up Wimbledon Hill would have a maximum gradient of 1 in 
15, which was well within the limit of working by an electric car. 

Cross-examined by Mr. PEMBER, for the London and South Western 
Railway Co.: The journey by the company's line from Hampton Court to 
Hammersmith would take about 70 minutes, and thence by the tube to 
the City about half an hour. How long it would take t» get to the City 
by the London and South Western Railway depended on whether the trains 
were punctual or not. If therailway did the journey in le:s time than the 
tramway the railway would carry more passengers. 

Lord ROBERT CECIL, K.C., representing frontagera on the Barnes 
section of the Hammersmith and Richmond line, cross-examined the witness 
with reference to the proposal to construct an embankment at Barnes, 
strongly asserting that an act was necessary, and that the consent of the 
Thames Conservancy was not sufficient for the purpose. Witness held 
that similar work had been carried out on the consent of the Conservancy 
in the past. 

On Wednesday, Mr. FITZGERALD, K.C., read the licence which the 
Thames Conservatora had issued to the promoters authorising them to 
construct the embankment along the river front at Barnes. 

Lord R. CECIL urged that the Conservators had no power to give 
authority to make an embankment without an Act of Parliament. 

After some discussion, 

The CHAIRMAN said that unless it could be shown that the Conser- 
vators were exceeding their powers, he thought the prometers had not to 
do more than show they had obtained the licence from the Conservators 
in the way that licences were usually issued. It rested with Lord Robert 
Cecil to show that that did not fall within the Parliamentary rights of 
the Conservancy. 

Further discussion took place, and in the result the matter was postponed. 

Mr. THOMPSON, а member of the Tramways committee of the Town 
Council of Richmond, and representing the largest working class ward in 
the borough, gave evidenze in favour of the line from Hammersmith 
to Richmond. The workman’s fare from Richmond to Hammeramith by 
the proposed tramway would be 2d. return, and by the railway 5d. return, 
so that by the tramway the workman would save ls. 6d. a week. There 
were now only two workmen’s trains daily from Richmond to Hammer- 
smith, one by the South-Western and one by the District Railway. The 
trams would run every few minutes. The ordinary railway fare between 
Richmond and Hammersmith was 9d. ; by the tramways it would be 4d. 
B:tween Richmond and Barnes, and between Mortlake, Barnes and Ham- 
meramith, there were no workmen’s trains at all. There was a large area 
of land between Hammersmith and Richmond which was just the place 
where working-class dwellings would be built, but which was unbuilt on 
owing to lack of communication, and, close by, at Shepherds Bush, there was 
an overcrowded slum. The tramway would relieve this condition of affairs. 

Mr. H. J. BARTON, chairman of the Highways committee of the Urban 
District Council of Barnes, and Mr. G. W. F. BATES, a member of the 
Barnes Urban District Council and of the Barnes School Board, and the 
owner of considerable property in the locality, said that local opinion was 
strongly in favour of the proposals of the bill. "m 

The CHAIRMAN said that he had received а communication from the 
Local Government Board suggesting that the Committee should advise 
itself as to the application of the money which was proposed to be paid by 
the tramway company to the local authorities. Au ee 

Mr. FITZGERALD said that was a mat! er for the local authorities, no? 
for the promoters. 

Yesterday (Thursday) the discussion with regard to the Barnes Embank- 
ment was renewed In the end, on Mr. Moore, the engineer to the Thames 
Conservancy, being called and swearing that the land on which the 
embankment would be constructed was the property of the Thames Con- 
servancy, Lord R. Cecil expressed himself satisfied, and the matter 
accordingly dropped. | | | 

Mr. SKEWES СОХ, М.Р. for the Kingston Division of Surrey, anda 
member of the Surrey County Council and of the Richmond Town Council, 
said the local authorities of the district and his conatituents were 
undoubtedly in favour of the tramways, 

Mr. PAGE: Do you think it fair that Parliament having given power 
to the railway company, for public purposes, to invest money in the 
construction of a railway, a tramway should be allowed to compete with a 
line which can be constructed for one-tenth the cost of the railway ?—I do. 

Several witnesses were then called from Barnes, who testified to the 
benefit the line would be to that district. The train service of the South- 
Western Railway, it was said, was most inconvenient, and the railway 
station was a mile distant from Barnes-terrace, the result being that there 
was at preeent no convenient communication with surrounding localities. 
Evidence was then given by a number of witnesees from Richmond as to 
the desirability of the line from the Richmond standpoint, it being pointed 
out that if a line acroes Kew Bridge were constructed, thus yiving a 
through electrical line from Richmond to Hammersmith by way of Chis- 
wick, the inhabitants of Richmond would not have the same advantages as 
under the present scheme, because in the former case, in order to get to 
Barnes it would be necessary to go through Hammersmith. 

Mr. HOWELL, surveyor to the Surrey County Council, and Mr. BUTTER- 
WORTH, clerk to the Wimbledon Urban District Council, also gave evidence 
in favour of the bill, which their councils had decided to support. 

Question by the Chairman as to why the local authority had consented 
to extend the period at the end of which they could purchase the tramways 
in Wimbledon, the latter witness said it was in consequence of the agree- 
ment with the Tramway Company. He could not at present say how the 
Council were going to spend the £100 per mile of tramway in Wimbledon 
which the company had agreed to pay them. 

The Committee adjourned. 
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SWANSEA CORPORATION BILL. 


This bill came before a Select Committee of the House of Lords on 
Wednesday last, consisting of Lord Hawkesbury (chairman) Viscount Hill, 
Lord Saltoun, Lord Digby and Lord Hamilton of Dalzell. 

Mr. FREEMAN, K.C., (for the promoters) said the bill was an omnibus 
bill, one of its objects being the construction of a new tramway, the adoption 
of new motive power, the widening of streets in many cases in connect‘on 
with the tramway, and the extension of the electricity station of the 
Corporation. There were practically only two oppositions, one of which 
(that of Messrs. Parry and Rock) had reference to the acquisition of 
property required to be taken for the extension of the ‘electrical station, 
the other being a petition of burgesses as to certain cld rights which were 
said to be interfered with by the bill. There were originally a good many 
other petitions against the bill but they had all been satisfied. During 
10 years the population of Swansea had increased from 90,000 to 100,000, 
and the rateable value was now £420,000 on poor rate, and £37,000 on 
general district rate. It had become necessary that the Corporation 
electric generating station should be increased in order to meet the 
growing requirements of the town, and the only way they could do that 
was by acquiring certain adjoining property which belonged to the peti- 
tioners. But by touching any bit of the petitioners’ property the peti- 
tioners would have power under the Lands Clauses Acts to require the 
promoters to take the whole of it. Then, the petitioners complained that 
the promotera proposed to take seven years to carry out the works. The 
works of a large generating station were of an intricate and delicate char- 
acter, and it was neceseary to have plenty of time in which to carry them 
out, but the promotera found that they could do all they wanted in less 
than seven years, so the period had now been altered to five years. 

Mr. SHAW (for the petitioners) said that under the circumstances, if it 
were made clear that there would be no attempt to injure his clients’ works 
by stopping up their ancient lights and taking away the roadway which 
was essential for the carrying on of their business, they would withdraw 
their opposition. 

Mr. FREEMAN said that that would be the understanding on which the 
bill proceeded. 

The opposition in question was accordingly withdrawn. 


OTHER BLECTRICAL BILLS. 


In the House Commons on Friday last, the North Metropolitan Electric 
Power Bill was read a third time. 

The Wrexbam District Tramways, Edgware and Hampstead Railway, and 
the Manchester Corporation Tramways Bills were read a third time in the 
House of Lords on Tuesday. 

On Wednesday in the House of Commons the London, Tilbury and 
Southend Railway Bill was read a third time, and the Northumberland 
Electric Tramways Bill a second time. 

Yesterday (Thursday) the London County Council (Subways and Tram- 
ways) Bill and the London County Council (Tramways and Improvements) 
Bill were ordered for third reading. 


LEGAL INTELLIGENCE. - 
Pletcher v. London United Tramway (Ltd.). 


In the Court of Appeal, on Tuesday, the Master of the Rolls and Lords 
Justices Mathew and Cozens Hardy heard the appeal of Charles Fletcher 
from the refusal of the late Judge Bagshawe to award bim compensation 
under the Workmen’s Compensation Act for personal injuries sustained 
while in the employ of defendants. 'The action raised the question whether 
a tramway was & railway within the meaning of section 7 of the act. 

Mr. J; A. COMPTON, for the appellant, said it was admitted that the 
applicant, who was severely injured, would be entitled to the compensa- 
tion claimed if his employer was found to be within the act. The 
respondents had obtained a light railway order to construct an electric 
tramway from Uxbridge to Hauwell, and afterwards they obtained Par- 
liamentary powers for an extension of the electric tramway from Hanwell 
to Acton. Applicant was injured whilst laying that portion which is now 
called a tramway. If he had been injured a little further south he would 
have had compensation, as he would then have been on that portion of the 
line designated a light railway. He urged that the portion of the line 
designated a tramway by the act was in fact a railroad. Why Parliament, 
in its wisdom, should have called half the line by one name and half by 
another he was unable to understand. The need for an engineer in laying 
the tramway rails was quite as necessary as in the case of all railways. 

Mr. RUEGG, K.C., for respondents, submitted that if appellant’s con- 
tention were supported they would let in an industry which the act was 
not intended to protect. The line was a tramway, not a railway ; it was 
go defined by the Legislature. 

The MASTER OF THE ROLLS said theappeal must be allowed. The 
particular part of the system on which the workman was engaged was 
known as an electric tramway, and the learned county court judge held 
that, having regard to the definition in the act, the workman's case did 
not come within the act, and was outside the definition of the word 
railway. His Lordship saw no reason to differ with the learned judge on 
that part of the case. The contention, however, was that if it was 
not a railway it was an engineering work, and that the definition of engi- 
neering work meant any work of construction, alteration or repair of a 
railroad, harbour, dock, canal or sewer. There was no presumption 
that the Legislature in using the. words “railway” and “railroad ” 
meant the same thing in both cases, The word railroad was certainly 


capable of embracing a tramway. In recent times railroad was a 
word commonly used to describe a tramway worked by horse power. 
There was nothing which would lead him to infer that the word 
railroad as a larger term was not used deliberately. The Legislature 
clearly intended to embrace something outside a railway, because the word 
railroad was used, and it was placed in the same category as harbours, 
docks, canale, &c. As the applicant was engaged on engineering works on 
a railroad he was entitled to compensation for injury. 

Lords Justices Mathew and Cozen Hardy concurred, and the appeal was 
accordingly allowed with costs, the matter being referred back to the 
county court to fix compensation. 

Mr. RUEGG asked for a stay pending appeal to the House of Lords, 
but their lordships refused the application. 


Alleged Excessive Speed of Tramcars. 


Mr. Thomas Simp:on, of Pollokshields, has been many times more or less 
successful in hia actions against the Glasgow Corporation for driving their 
electric traincars at excessive speeds. He, however, was not so fortunate 
in an action tried before Sheriff Fyfe in Glasgow last week. Mr. Simpson 
charged the Glasgow tramway department with driving certain of their 
cars at a speed in excess of that allowed by the Board of Trade regulations 
in February last. The chsrge was that six cars going in two different 
directions were run without being fitted with speed regulators, in the terms 
of the regulations, at speeds varying from 10 to 20 miles an hour. One of 
the witnesses was Mr. A. Simpson, father of the complainer, chairman of 
the Glasgow Subway Co., and a director of the North British and Ca'e- 
donian Railways, each of which, he agreed, competed with the tram ways. 
Mr. Simpson, while allowing that this competition tight have had some- 
thing to do with his interest in the present action, said his supreme 
interest was the possibility of the endangerment of his son's children by 
the excessive speed of the tramways." 

On the ground that no evidence had been brought to show that the 
tramway cars in question were the property of the Corporation, or that at 
the time of the alleged excess speeds they were run by servants of the 
Corporation, or, further, that they were not fitted with speed indicators, 
the Sheriff said he had no alternative but to find the chargee not proven. 
He pointed out that the items upon which his judgment was given were, 
doubtless, technicalities ; but he was dealing with a criminal complaint, 
and, uuless the charges were fully proven, the case must be dismissed. 
The Corporation authorities were allowed £3 expenses. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

A lecturer on electrical engineering is required for Bradford Muni- 
cipal Technical College. Particulars from the secretary, Mr. John 
Nutter. Applications by 16th inst. See advertisement. 

A demonstrator in electrical engineering is required for University 
College, Nottingham. Applications to secretary (Mr. Philip H. 
Stevenson) by June 30. See advertisement. 

An instrument maker is required for the Royal Technical Institute 
Salford. Forms of application from the secretary up to June 23. 
See advertisement. 

A man is required for the East to look after motors and dynamos 
and to do both inside and outside wiring work under a chief engi- 
neer, See advertisement. 

Southwark (London) Borough Council require a charge engineer. 
Applications to resident engineer (Mr. J. R. Blaikie), Penrose-street, 
Walworth, S. E., by June 14. See advertisement. 

The position of principal of the Wandsworth Technical Institute 
is vacant. Applications to honorary secretary, 4, Galveston- road, 
Putney, London, S. W., by June 30. 


Mr. Jas. H. Clothier, electrical engineer at Stafford, has been 
appointed electrical engineer at St. Anne’s-on-the-Sea, in succession 
to Mr. P. J. S. Tiddeman, at a salary of £170 per annum. There 
were 66 applicants, but this number was reduced to six—viz , Messrs. 
Jas. H. Clothier, W. H. Hall (Bootle), W. Jackson (Manchester), 
B. S. Hornby (Bolton), G. Heath (York), and S. Jones (Doncaster). 

Mr. J. Williams, of Manchester, has been appointed shift engineer 
at the tramway power station, Sheffield. 

Portsmouth Tramways committee received over 80 applications for 
the post of electrical engineer at the tramway power station, and 
these have been reduced to four (Messrs. N. E. G. Little, E. Taylor, 
J. M. Smyth and J. G. Lironi). 


Aberdeen.—The receipts of the tramways for the year to May 31 
amounted to about £37,000, an increase of £2,225 over the previous 
year. The whole of the routes have now been converted to electric 
traction, the last of the horse cars having been withdrawn at the 
beginning of the current week. 

Accident.— Mr. John A. Fraser, electrical engineer to the Oldham, 
Ashton and Hyde Electric Tramway (Ltd.), who, as reported in our 
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last issue, recently met with a serious accident, is, we understand, 
suffering from concussion of the brain. We are glad to learn that 
the crisis is past, but Mr. Fraser is not yet in a condition to be 
removed from the infirmary. 


Anglo-French Telephone Arrangements.— Ап understanding 
has been arrived at between the British and French postal telegraph 
authorities for connecting up the trunk telephone system of the two 
countries in a manner that will enable a large number of the chief 
cities of France to become in telephonic communication with London 
and other parts of Great Britain. 


Arc Lamp Litigation —We understand that the litigation which 
has been conducted between the Jandus Company and the Davy 
Electrical Construction Co (Ltd ) for some years past, with reference 
to the alleged infriogement of the Jandus Company's master patente, 
has been brought to a close. The Davy Construction Co. have, we 
are informed, recognised the Jandus patents, and have taken a licence 
on the ordinary terms, 


Aston. — Au inquiry will be held to-day (Friday) into the appli- 
cation of the Council to borrow moneys for electricity works. 


Asylum Lighting —The District Board of Lunacy for Roxburgh, 
Berwick and Selkirk are about to light their asylum a* Melrose with 
electricity. Specification and plans have been prepared by the con- 
sulting engineer (Dr. J. T. Bottomley, F. RS, of Glasgow). 


Ayr.—The official inspection of the permanent way of the tram- 
way route between St Leonard’s Church and Barns’ monument took 
place on Thursday last, and the line is now open for traffic. 


Bolton.—The cl airman of the Ele:tricity committee (Dr. Panton) 
made a statement on Wednesday regarding the progrees of the electric 
motor load. In the first year the electricity department coupled up 
148 нр. and in the second year 200 н.р. Since the charge for 
current was reduced, in two months they had put on 90 n.r. They 
were receiving many applications for power. 


Broughty Ferry.— Sept. 27 has been provisionally fixed for the 
commencement of electricity supply. Current for private lighting 
will be supplied at 6d. per unit. i 


Buluwayo.—The Council are considering a scheme for the con- 
struction of electric tramways in the district, and a committee has 
been formed to draft the basis of negotiations and terms of agree- 
ment for the construction and working of the lines, and as soon as 
these preliminaries have been dispored of the Council will ask for 
tenders for the establishment of a tram service in the town. 


Burton-on-Trent.—The accounts of the electricity department 
for the year to March 31, show total receipts from sale of current, 
meter rental, &c., of £5,197. 17s. 7d. Generation expenses were 
£1,725. 128. 5d., and, with the cost of distribution, rent, rates and 
taxes, salaries and establishment charges, the total expenses were 
£4,652. 103, 11d., leaving a surplus of £545. 6s. 8d. During the 
year 241,534 units of current were sold. 


China.—The Times correspondent at Peking notifies that a 60 
years’ concession for an electric tramway and for the electric lightin 
of Tien-Tsin city bas been granted by the provisional government o 
the city to one of its own members. 


City and Guilds of London Institute.—The report of the 
Council for the year 1901, presented at the annual general meetin 
in May, has now been published. It is the twenty-second annua 
report since the incorporation of the Institute. An «ffer of £1,425 
per annum has been received from the University of London for the 
use of the Department of Engineering at the Central Technical 
College, tubject to certain conditions. This offer has been accepted 
subject to certain limitations imposed by the constitution of the 
Institute. Large contributions to the general funds of the Insti- 
tute continue to be made by the principal City companies. Reference 
is given to the important alterations and improvements made by the 
electrical department at the Centra] Technical College under the 
direction of Prof. W. E. Ayrton, and the Council express their regret 
that the large amount of extra work falling upon Prof. Ayrton and 
his staff caused a breakdown in Prof. Ayrton's health, when the work 
of supervision and direction devolved upon Mr. T. Mather. The 
cost of these extensions aud alterations has been £10,000, and they 
involve an annual upkeep charge of about £1,000, the latter sum 
being already nearly realised by increased receipts from students’ fees. 
In reference to the Technical College at Finsbury the satisfactory 
announcement is inade that land is now available for a consider- 
able extension of the college premises in Leonard-street. The 
whole fature of this college is under the consideration of the Council. 
In a report by Prof. S. P. Thompson, forming Appendix B of the 
main report, it is pointed out that the electrical department at 
Finsbury remains the largest of the three into which the college is 
divided. There was a decrease in 1901 in the total amount of fees 
received from students in this branch. Prof. Thompson points with 
justifiable pride to the success attained by many past students at 

insbury. These include Mr. L. J. Steele, who has received the appoint- 
ment of electrical engineer to the dockyard staíf of the Admiralty, 
& position worth from £600 to £850 per annum with quarters, 


Several past students at Finsbuty have been successful in connection 
with the premiums awarded by the Institution of Electrical Engineers, 
notably Mr. A, C. Eborall, Mr. M. B. Field, Mr. F. J. Hiss and 
Mr. T. H. Vigor. During the past 10 years 19 premiums have been 
awarded by the Institution to Finsbury studente. 


Coronation Festivities.— Mr. James Paxman, head of the well- 
known firm of Davey, Paxman & Co., will present the aged villagers 
of Stisted (Essex) with a newly-minted 28. piece on Coronation Day, 
and will entertain the villagers to a meat tea later. The children 
of the village are also to have & tea, and Mrs. Paxman will present 
each child with a commemoration mug. "The band of the Standard 
Iron Works will provide music on the occasion. 

The Incandescent Electric Lamp Co. are placing at the disposai 
of the Hammersmith King’s Dinner committee the use of their work- 
people's large dining hall for the holding of the Coronation dinner, 
this being the largest dining hall in the Hammersmith district. 


Coventry.—An inquiry is to be held into the application of the 
Council to borrow £20,485 for electric lighting extensions and £2,000 
for the purchase of motors for hiring. 


Crewe.—The receipts of the electricity department for the past 
year were £4,690, and the expenses £3,741—a surplus of £948. The 
chairman of the Electric Light committee stated, at Wednesday's 
meeting of the Council, that negotiations were proceeding with a 
company for the construction of electric tramways. The committee 
were desirous of promoting a light railway scheme of their own, but 
the ratepayers had declined to allow them to proceed with it as a 
municipal concern. It had been arranged, however, for the company 
to take current from the Council. A suggestion had been made that 
the recent fire at the Corn Exchange was que to fusion of the electric 
light wires, but careful investigation had proved that the statement 
was incorrect. 


Dartmouth.—The Urban Electric Supply Co. has undertaken to 
supply current by Aug. 15. 


Dundee. — The accounts of the electricity department for the past 
year show expenditure of £18,398, or £1,132 less than estimate. 
The income was £18,616, against an estimate of £20,382. For the 
current year the expenditure is estimated at £25,667. 103, and 
the income (including a balance forward of £217. lle. 91) a 
£25,914. 15s. 91., leaving an estimated surplus of £247. 5s. 9d. 

The Tramways committee have decided to eftect their own insurance 
against accidents, &:., and have set aside £500 for the pu 

The charge for public arc lamps has been altered from £16 10a. to 
£15 per annum, and for current for motive power and heating from 
2d. to 14d. per unit. 


Eastbourne.—In submitting a report from the Electric Lightin 
committee on Tuesday, the.chairman (Councillor Maude) remind 
the Council that it was now 24 years since they acquired the elec- 
tricity works, The net profit was £3,262, which, added to that made 
last year to March 31, totalled to £5,078. The result had exceeded 
anticipations. The charge for electric current would probably be 
reduced from September next, and the committee would shortly 
make definite recommendations dealing with the surplus. 

The Corporation have invited the municipal authorities of Surrey, 
Kent and Sussex to attend a conference at Eastbourne to discuss the 
question of municipal insurance, 


Frinton-on-Sea.—The Council are considering a tender from the 
Frinton-on-Sea and District Electric Light and Power Co. for public 
lighting. 

Glasgow.—The tramway receipts for the financial year ended 
May 31 amounted to £612,704, compared with £484,882 in the pre- 
vious year, an increase of £127,922. The number of passengers 
carried was 163,600,000, an increase of about 31 millions on the 
previous year. 


Halifax.—The Council are introducing a system of parcel traffic 
on the electric trams, For each two stages ld. per 71b. will be 
charged, 21. up to 28lb, and 31. up to 5616. 


Holiday Resorts — This is the time when workers are making 
arrangements for visiting the seaside in search of ozone, &c. The 
Deal (Kent) authorities have just prepared an interesting illustrated 
handbook relating to this ancient and picturesque health resort, and 
copies can be obtained post free from the town clerk. 


Ibero-American Benevolent Society.—The twelfth anniversary 
dinner of this society was held on Saturday at the Whitehall Rooms, 
London, under the presidency of Mr. E, R. P. Moon, М.Р. Tne 
gathering numbered over 200, and it is gratifying to announce that 
the society, in which telegraph men have always taken a great 
interest, is continuing its good work. A subscription of over £100 
was announced at the dinner. 


Kiew (Russia).—The City Electric Railroad Co. of Kiew are 
experimenting with two Pullman cars, builtin Berlin, of the double- | 
truck type, equipped with four 25 н P. motors to each car. These 
cars, if successful, are to be substituted for the present cars, which 
are equipped with two 25 H.P. motors. The new cars are electrically 
lighted, and are fitted with electric brakes. 
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Light Railways.—Application is being made by Messrs. F. B. 
Beauchamp and others for an order to construct the North Somerset 
Light Railway in Clutton, High Littleton, Timsbury, Camerton, 
Dunkerton, Wellow, Combe Hay, South Stoke, Hinton Charterhouse, 
Monkton Combe and Limpley Stoke. | 

Barking Council are applying for authority to construct light rail- 
ways from the terminus of the Barking and Beckton Light Railways 
to junctions with the East Ham and Ilford Council's tramways, and 
various loop lines. 

Messrs. T. Н. Spry, W. Н. Mewton and E. Andrews seek authority 
to construct the Padstow, Bedruthian and Mawgan light railway, 
12 miles in length. 

London United Tramways (Ltd.) are applying for an order autho- 
rising extensions of their light railways in Cranford, Bedfont, Har- 
lington, Harmondsworth, Stanwell, Horton, Iver, Langley Marish, 
Stoke Poges, Slough, Farnham Royal, Burnham, Hitcham, Taplow 
and Maidenhead, &c. 

Maidstone Corporation are applying for authority to construct two 
light railways in Maidstone and Barming. 

The Crystal Palace Light Railways sid Tramways Co. seek ea 
to construct a light electric railway in Camberwell, Lambeth, Lewis- 
ham, Penge and Croydon to standard gauge. 

Messrs. J. Cumberland, J. Waugh and Н. Т. Green are seeking an 
order to construct a light railway in Leighton Buzzard, Eggington, 
Battlesden, Hockliffe, Chalgrave, Toddington, Harlingdon, Streatley, 
Barton-in-the-Clay, Higham Gobion, Shillingdon and Holwell, 
Pirton and Icklesford. 

An inquiry has been held at Manchester into the application of 
the West Manchester Light Railway Co. to extend the time for the 
compulsory puree of lands, &c., and for power to construct a 
short branch line connecting the present system with the Cheshire 
Lines Committee’s main line. The commissioners decided to submit 
an order for the approval of the Board of Trade. 


Lincoln.—The receipts of the electricity department for the past 
year amounted to £4,315. 13s. 7d., an increase of £80. Os. 8d., and 
the working expenses were £2,440. lls. 114, a decrease of 
£81. 7s. 11d., which left a gross profit of £1,875. 18. 5d. to meet 
interest and sinking fund. The local tramwa:s company are to be 
required to sell their undertaking to the Corporation. 

Liverpool.—The Council on Wednesday decided to confer the 
freedom of the City upon Sir William Forward, member of the Cor- 
poration and chairman of the Liverpool Overhead Railway Co., in 
recognition of eminent services rendered to the city. 


Maritzburg Tramways.—4A report on these lines was recently 
submitted to the City Council, and proposals put forward for the 
laying down of 63 miles of single track. Cars of the single-deck 
pattern are recommended. The aliding-bow contact for the overhead 
wires is advised as having.advantages over the trolley, and the 
engineers of the scheme have decided to adopt it. The- Natal Adrer- 
kiser severely criticises this plan, as the patents of the sliding bow are 
held in Germany, and its use will necessitate the placing of the con- 
сар ition German firms. The trolley pole and st 
in Durban. 


Marylebone (London).— At last week's meeting of the Borough 
Council a sum of £6,000 was voted for counsel's fees, &c., in con- 
nection with the arbitration proceedings now pending between the 
Council and the Metropolitan Electric Supply Co. This amount 
comes out of capital account. 

Subsequently Ald. Sir E. Gatsworruy referred to the proceedings, and 
asked whither was the Council drifting." He asked the chairman of the 
Lighting committee (Councillor Debenham) whether the definite claim 
of the company had been sent in, how long was the arbitration likely 
to last, what were the probable costs of the arbitration, and was the 
Council to be supplied with ару information regarding the proceedings 
before their close ? 

Councillor E. DEBENHAM said the amount of the compauy's claim had 
been fairly accurately given in the Prees (see The Electrician, May 16, 
р. 154) The sum represented between £2,500,000 and £3,000,000. It 
was difficult to say how long the arbitration proceedings would last. They 
had been adjourned for several weeks to enable the Council to prepare 
their answer to the company's case. Nor could he give the amount of the 
expenses likely to be incurred. 

Sic E. GALSWORTHY asked if the committee, assuming the award to be 
given at anything like the amount of the company's claim, considered that 
the Council could carry the ssheme through ? 

Councillor DEBENHAM said he would prefer not to further discuss the 
matter, and the subject dropped. 

Motherwell.—The accounts of the first year’s working of the elec- 
tricity department show that the income was £3,036. 180,000 units 
have been supplied for public and private lighting at a cost of 1°44d. 
per unit, "Тһе charge for current for private lighting has been 
reduced from 5d. to 4d. per unit, and for power 1&d. for over 500 
units, under that quantity 2d. per unit. 


Municipal Telephony.—The negotiations between the Hull Tele- 
phone committee and the National Telephone Co. in rd to the 
acquisition of the Hull undertaking of the company have fallen 
through. At Saturday's meeting of the committee it was reported 
that the question of purchase was first discussed by the parties, and 


eel are employed | 


when it was found that no agreement as to price was possible, the 
discussed the alternative proposal of a reduction of the ris for 
unlimited service, subject to the extension of the company’s licence. 
The Corporation’s representatives urged a reduction to £7 for business 
premises and £6 for private houses, and the company offered £7 and 
£8 respectively. Subsequently thecompany decided that the reduction 
asked for by the Corporation could not be conceded. The committee 
have, in turn, unanimously resolved to decline the offer of the com- 
pany. The company's bill in Parliament is to be opposed by Hull. 

The Local Government Board have sanctioned a further loan of 
£15,000 for developing the Tunbridge Wells municipal telephone 
service. 


Nottingham.—On Monday the Council agreed to apply for sanc- 
tion to borrow £35,000 for extensions of the electricity undertaking 
referred to in our last issue. 


Pontypridd.—The Rhondda and Pontypridd Councils have 
decided to acquire the British Electric Traction Co.’s lines between 
Pontypridd and Porth, and the company has been invited to submit 
terms. 


Provisional Order Revocation.— The Board of Trade have 
revoked the Newhaven electric lighting order, 1900. 


Redditch.— A proposal to supply a local manufacturing firm with 
energy for power at 14d. per unit was somewhat heatedly discussed 
at the last meeting of the Council, on the ground that generation 
expenses exceed 21. per unit, but as current would be supplied iu 
the daytime snd so would improve the day-load at the station, the 
councillors ultimately approved the proposal by seven votes to aix. 


Rochdale.— The Bury and Rochdale Corporations, the Hey wood 
Town and the Толы, Royton, Littleborough and Unsworth 
District Councils have decided to take joint action for the acquisi- 
tion of the Barv, Heywood, Rochdale and Oldham steam tramway 
undertaking. Mr. James Moore, jun., has been appointed valuer. 
It is proposed to convert the entire system to electric traction. 


Rotherham .— The salary of the borough electrical engineer (Me. 
E. Cross) has been increased. from £200 to £250 perannum. 


St. Helens.—The net profit on the ele:tricity works was £230, a 
reduction on last year, due to increase in capital charges, owing to 
the inetallation of additional plant, which had only been working 
three months of the year. On the recommendation of the Joint 
Tramways and Parliamentary committee, the Council have decided 
to enter into an agreement with the tramway company, conferriog 
on them the right to use the tramways for carriage of goods on terms. 


Salford.—The inquiry was opened by Judge Parry on Tuesday 
into various matters connected with the electricity supply under- 
taking of the Corporation, including (а) the building, &a, of the 
Walness-road works; (b) whether the works could have been enlarged 
во as to use the machinery at present contained therein suffiziently 
to supply electric current for the necessary lighting and to run the 
tramways at. gast and for the next five years; (c) the total 

wer provided in the Walness works and the new works, and, if 
ound to be in excess of the requirements, to go thoroughly into 
the matter and report to the Council as to who is responsible ; (d) 
as to specifications, tenders or contracts in connection with the erec- 
tion of Strawberry-road station ; and (e) any other matters that 
should be inquired into. The inquiry was a public one, and J пе 
Parry stated that if апу man bond fide made a statement that he 
believed to be true he could plead privilege if proceedings at law 
were brought against him, but if a statement was malicious there 
would be no privilege. He could not compel the attendance of 
witnesses. 

The town clerk (Mr. L. C. Evans) appeared for the Corporation. Megara. 
W. Hunt, F. W. Wheatcroft and С. L. Turner appeared on their own 
behalf. Various councillora and contractors were also represented, and 
Mr. W. Cobbett appeared for Messre. Lacey, Clirehugh and Sillar. 

The Town CLERK divided the subject of inquiry into the separate com- 
plaints of Mr. W. Hunt, Mr. F. W. Wheatcroft and Mr. C. L. Turner, and 
sketched the history of the electricity works at Walneas-road and Straw- 
berry-road. 

Mr. Hunt stated that he did not make any charge of illegality or bad 
faith against Ald. Shaw or Ald. Holland. 

Mr. WHARTON said Ald. Shaw's firm had sold a pump to a firm of con- 
tractors with whom his firm had dealt for many yeara, and these contractors 
afterwards supplied the Corporation with a cable. Their contract was 
considerably the lowest. 

Judge Parry said he did not think he need keep Mr. Shaw's counsel 
any longer. There was nothing in this matter to inquire into. 

Mr. HocKIN made a s'atement with regard to Mr. Holland, who had 
supplied bricks to a contractor with the Corporation. In consequence of 
what he read of a case in another corporation, Ald. Holland asked the 
opinion of the town clerk, who advised that while he (the alderman) had 
done nothiog illegal, it would be well not to continue the practice. 
Ald. Holland had not done so since. 

Mr. Hunt accepted the statement, and Judge Parry then relieved 
Ald. Hollaud and his legal representative from attendance. 

Mr. WHEATCROFT then made a detailed statement in comparison of the 
electric power installed by the borough for lighting and tramway purposes 
with that of Hamburg. He selected Hamburg for comparison because the 
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Corporation had sent two deputations there to gain information. While 
the requirements of Salford were not likely for many years to be more 
than one-third or one-fourth those of Hamburg, the Salford installation 
amounted to 10,750 fl. r., and that of Hamburg to 8, 400 н.р. Messrs. Lacey, 
Clirehugh and Sillar were recommended to consider and revise specifications 
for work for 50 guineas. This was the recommendation of a sub-committee, 
but ulti the resolution of the general committee was that they 
should be employed at £1,500. The consulting engineers were afterwards 
placed on a commission basis, and in March, 1899, they made a recom- 
mendation as to the generating plant that would be required. The com- 
mittee received their report with consternation, because they had been 
informed that the scheme of Messrs. Lacey, Clirehugh and Sillar would be 
more moderate in cost than the scheme previously drawn up by Mr. Turner, 
the electrical engineer to the Corporati.n at that time. They had a scheme 

ically the same size, but under their scheme the whole construction 
was to be rushed up and paid for within four years, whereas Mr. Turner's 
scheme was to erect the buildings as required. At Mr. Wheatcroft's 
request, the minutes were read relating to the provision of 16 Lancashire 
boilers. The longest period allowed for the delivery of those boilers 
was, he said, at first 14 months. On his initiative this was made 
18 months, and tbe words were added “if required.” At a later 
date, when he was not present, the committee rescinded the latter 
resolution and reverted to the original 14 months. Through the 
interference of certain parties in the latter part of 1898 the recom- 
mendations of the consulting engineers became demoralised, and the 
official life of Mr. Turner was from this period not an enviable one. 
Mr. Turner informed him and the deputy-chairman and others that the 
representative of a certain firm had been to h'm and preesure had been 
put upon him to include certain specifications for boilers in his scheme. 
Mr. Turner did not comply, and from that moment trouble for Mr. Turner 
began. At a later date Mr. Turner was dismissed. Mr. Wheatcroft con- 
tended that on Dec. 7, 1898, a resolution was put on the agenda paper of 
the Council which had not been passed by the committee, to the effect that 
the Electric Light committee be authorised to arrange for the appoint- 
ment of a consulting electrical engineer with reference to machinery and 
plant. The chairman had stated that he had been worried into putting 
this on the paper. 

Mr. HAwoRTH, who was then chairman of the committee, and was now 
present, declared the evidence to be fabricated. 

The TowN CLERK contended that the matter actually did appear on the 
minutes. 

Judge Parry said it was on the minutes in one form and not in another. 
He asked Mr. Wheatcroft whether he protested at the time about this 
matter, and he replied that he did so. 

Asked what he suggested, Mr. Wheatcroft replied that his suggestion 
was that it was intended to appoint an engineer to upset the scheme of 
Mr. Turner. He thought the chairman in this matter had broken faith 
with the committee. He considered the consulting engineers were weak 
advisers. In a report to committee he thought undue preference was shown 
to a firm of boiler makers. The scheme of Mr. Turner was a progressive 
one, the premises and plant to be erected as occasion required. 

Mr. р ESNES handed in a letter from Mr. W. Mather, in which he 
said that however satisfactory an electrical engineef the Corporation might 
have, having regard to the extreme importance of the matter, Salford was 
really departing from the practice of other municipal corporations in not 
seeking advice from well-known authorities, and his firm would not 
tender on a particular specification. 

Mr. WHEATCROFT said that, so far as Sir Richard Mottram was concerned, 
his understanding of that gentleman’s action was now modified. At the 
same time he thought Sir Richard ought not to have attended a meeting 
of the committee when they considered certain boilers. He did not think 
that Mr. Haworth should have asked Messrs: Galloway to tender. 

Judge Parry said he should have considered such a course irregular, but 
they would have Mr. Haworth's evidence. 

Mr. WHEATCROFT said he had nothing to say against Messra. Galloway as 
a firm, а s'atement in which Mr. Turner, who was questioned by Judge 
Parry, also concurred. 

Judge Parry said that such charges as were made ap 
Sir Richard Mottram personally, and he would give evidence. 

Mr. C. L. TURNER then said he entered the service of the Corporation in 
Oct., 1894, and on completion of the Walnees-road sta ion became manager. 
In March, 1897, the Council elected an Electric Lighting committee, and 
he was appointed borough electrical engineer, continuing in that position 
till May, 1900. As to whether the Walnees works could have been enlarged, 
he complained that he had not been supplied with certain information 
which he had asked for from the town clerk. 

The Town CLERK read a letter from Messrs, Lacey, Clirehugh and Sillar, 
who had replied to his inquiries, and complained of vague and damaging 
charges, expressing their readiness to afford to Judge Parry ary informa- 
tion on specific points which he might require. 

Mr. TURNER said what he required was Corporation property. 

Judge Parry said he would consider the matter later. 

Mr. TURNER went on to state that the Walness-road works could not 
be enlarged, and if they had been the cost in cables would have been 
£15,000 more. As to the power provided, and whether it was in excess, 
he considered the ration had now from three to four times more 
plant than was required. The estimated cost at Strawberry-road alone, 
including cables, was approximately £400,000. He did not say the amount 
of work put in for the tramways was so much in excess of the requirements 
as that for lighting, but the two ought to be separated. He considered 
се at least half the capital cost might have been left over for а future 

te. . 

Mr. CoBBBTT, answering Judge Parry, said the plant Mr. Turner desired 
installed would have been 114 times too large. 

The inquiry was adjourned till Thursday. 


to be against 


The Corporation have adopted au alternative system of charging 
for electric current —viz, a rental of 18. per 8 c. p. lamp per quarter 
and a charge of 144. per unit. for current consumed. 


Sheffield. — Mr. Robert Hammond has submitted his report to the 
Electric Light committee on the scheme and pan prepared bythe elec- 
trical engineer and manager (Mr. S. E. Fedden) for the proposed new 
power station at Neepsend. The report states that the site selected 
admirably tulfils the conditions laid down by Mr. Fedden in his report 
—viz : (1) That no nuisance to шошо property will result ; (2) 
that there is a plentiful supply of water for condensing purposes ; 
and (3) that if the Great Central Railway are willing to do во, а 
siding can be provided off their main line, over which it will ba 
ка le to conveniently deliver the coal. Тһе site is 2 miles from 

е present generating works, and, being on the confines of the city, 
is 5 miles from the most distant part of the area of supply, and 
Mr. Hammond concurs with the conclusions of Mr. Fedden that such 
a site within the confines of the city, and with ample water and coal 
facilities, is preferable to one outside. The advantages offered by a 
site near to a colliery are outweighed by those arising from close 
proximity to the area of supply. 

Shipley.—The Bradford-road route is to be lighted by arc lamps 
to be erected on the tramway pillars. 


Sir John Cass Technical Institute.—We have received a bro- 
chure giving the history of the foundation of this institute, together 
with an account of its aims, organisation and equipment. The prin- 
cipal of the institute,which was formally opened yesterday (Thursday) 
by Lord Avebury, is Mr. Charles A. Kohn, M.Sc, Ph. D., F. I. C., 
who is also head of the department of chemistry and metallurgy. 
Mr. Richard 8. Willows, D.S., B.A., is head of the department of 
physics and mathematics, and Mr. R. L. B. Rathbone is head of the 
arts and crafts department. 

Stockton.—The Council have decided to revise their charges for 
electric energy for power, and in future the rates will be: Under 
250 hours’ maximum demand per quarter, 24d. per unit; 500 hours, 
2d. per unit ; larger consumers, special terms. The charge for current 
for places of worahip has been reduced to a flat rate of 4d. per unit. 

Stretford.—Application is to be made for sanction to borrow 
moneys for electricity works. Efforts will be made to proceed at 
once with the necessary alterations to the tramway track to suit it 
for electric truction. 


Sunderland.—The agreement relating to the appointment of the 
borough electrical engineer (Mr. J. F. C. Snell) was discussed by the 
Tramways committee last week. A joint recommendation from the 
Tramways ‘and Electricity and Lighting committees that the terms 
of Mr. Snell’s agreement, which will expire a little more than two 
years hence, should ba varied, and that а new agreement be made 
with him providing for five years’ service at £1,000 per annum, was 
confirmed, end. the Council was advised to endorse the revised 
agreement. er i 

Swansea.—The Corporation have offered to supply electric current 
for power to the Hafod Isha works at 14d. per unit for a minimum 
of 100 000 units, and 14d. for 260,000 units per annum. 


The с.з. ''Grappler."—It is reported that Mr. C. B. Craikshank 
whose term of service with the West India and Panama Telegraph 
Co. as electrician on board the ill-fated cable steamer “ Grappler ” had 
expired, has, at the request of the company, consented to return to the 
West Indies for a few months to carry out the repaira of the cables 
broken during the recent catastrophies at Martinique. 


Theatre Lighting Rules.—Consulting engineers, installation con- 
tractors, and others are reminded that the new set of rules for the 
protection of theatres, &c., from fire, which have been for some time 
under consideration of a committee of the London County Council, 
have now been issued. "These regulations affect the electric lighting 
and heating arrangements of theatres, houses, rooms and other places 
of public resort within the administrative county of London. The 
rules are in amplification of and substitution for those issued by the 
Council on July 30, 1901, and are the new rules referred to in The 
Electrician” Electrical Trades’ Directory and Handbook for 1903, 
page 233. They are much more voluminous than the Council's rules 
previously in force, which were practically the same as those 
originally issued in 1892. 

Warsaw.—The Czenstochowa-Herby line of electric railway 
which is being constructed here, will shortly be completed, and traffic 
will commence in the early autumn of 1902. 

Westminster. — Тһе Watch committee recommend the Council to 
make official representation to the Board of Trade of the desirability 
of framing regulations to idee electricity supply uadertakings to 
take such precautions as will prevent exploeions in street boxes, 
electric lighting conduits, &c. | 

York —The City Council have decided to obtain a report on the 
condition of the electricity supply undertaking from Mr. C. H. 
Wordingham at a fee of 100 guineas, | 


Marriage.—On April 27, at Johannesburg, Mr. John Roberts, 
borough electrical engineer, Durban, was married to Miss Kate 
Dagmar Blundell, daughter of Mr. H. C. Blundell, of Barnes, London. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 

Rotherham Corporation invite tenders for tramway and lighting 
feeders, mains and other cables, with road work, boilers and 320kw. 
steam dynamo. An advertisement contains further particulars. 
Specifications from the town clerk (Mr. H. Hampton Copnall), Town 
Hall, Rotherham, and specifications and drawings can be seen at, but 
not obtained from, the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, Westminster. Tenders to 
Mr. Copnall by noon June 17. 

Stockton-on-Tees Corporation invite tenders for the suppl y, delivery 
and erccticn of a 350kw. steam generator, two Lancashire boilers, 
one switchboard panel and instruments, surface condenser and coolin 
plant, pipework and valves, extension feeders, economisers and f 
pump. Specifications from the borough electrical engineer (Mr. 
J. J. Smith) and tenders to the town clerk (Mr. Arthur B Crosby) 
by noon, June 17. Further particulars are given iu an advertisement. 


Bristol Electrical committee invite tenders for feed and general 
pumps, water softener, tank, coke filters and pipework. An adver- 
tisement contains further particulars. Specifications from the city 
electrical engineer (Mr. H. Faraday Proctor), Temple Back, Bristol, 
to whom tenders by noon June 20. 

Ipswich Corporation invite tenders for engines and dynamos, 
storage battery, overhead hand travelliog crane, feeders, mains and 
road work, permanent.way construction of tramways, and arc lamps. 
An advertisement contains further particulars. Specifications, &c., 
from the town clerk (Mr. Will Bantoft), and can be seen at (but not 
obtained from) the offices of Meesrs. Kennedy and Jenkin, 17, Vic- 
toria-street, Westminster. Tenders to town clerk by noon July 5. 


est Ham Borough Council require 50 double-deck electric tram- 
cars, complete with electrical equipment. Specifications, &e, from 
the borough electrical engineer (Mr. James K. Bock). Tenders to 
the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, E , 
by 4 p.m., July 8. Further particulars are given in an advertisement. 

West Ham Corporation also invite tenders by June 10 for construc- 
tion of about 8 miles of tramway permanent way, bonding, &c. 

Walsall Corporation invite tenders for the supply and erection of 
a reversible booster and switches to work in series with a battery on 
а tramway circuit. Specifications from the borough electrical engi- 
neer (Mr. Alex. F. Wyllie). Tenders to the town clerk (Mr. John 
R. Cooper) by June 27. See advertisement. 

Wellington (Salop) Dlskriet- Council ауе prepared to receive offers 
for a lease of their electricity supply powers. Further particulars. 
from the surveyor (Mr. M. Morley), 45, Walker-street, Wellington, 
or from the consulting engineer (Mr. Thos. L. Miller), 7, Tower- 
buildings, ЇЧ. Water-street, Liverpool, to whom tenders by June 25. 
See advertisement, — 


Messrs. Preece and Cardew аге authorised-by the Shanghai Muni- 
cipal Commissioners to receive tentlers for the supply f. o. b. of a 
100kw. high-speed .engiré and alternator and exciter. Further par- 
ticulars ars given in an advertisement. Specifications, &c., from 
Messrs. Preece and Cardew, 8, Queen Annes gate, Westminster, to 
whom tenders by noon June 17. 


_ Worksop District Council invite tenders for low-tension cables and 
joint boxes. Specificatione, &c , from the consulting engineer (Mr. 
A. B. Mountain), St. Andrew's road, Huddersfield. ‘lenders to 
clerk (Mr. Geo. H. Featherston), Town Hall, Worksop, by June 17. 
See advertisement. 

Worksop District Council are also prepared to consider schemes 
for “free” or assisted wiring. Particulars, with form of proposed 
agreement, to clerk (Mr. Geo. IT. Featherston) by June 10. 


Manchester Tramways committee invite tenders for tha supply of 
line materials for overhead equipment aud trolley wire. Specifica- 
tions from the general manager (Mr. J. M. McElroy), 55, Piccadilly, 
Manchester. Tenders (addressed to chairman) by 1 p m., June 14. 

Manchester Tramways committee also invite tenders for chilled 
cast-iron wheels and axles and lamp glasses for cars. Tenders by 
1 p.m. June 14. 

Manchester Electricity committee also invite tenders for cast-iron 
roughing, bends and capping. Tenders by noon June 9. 


Little Woolton District Council invite tenders for supply, laying 
and jointing of cables, supply and fixing of junction boxes and 
lamp connections, and the supply of lamp fittings. Tenders to 
5, Castle-street, Liverpool, by noon June 20. 

Bermondsey (London) Council require main switches, cutouts, dis- 
tributing boards, electrical fittings and shades, casing, conduits, &c. 
Tenders by 4 p.m. June 16. 

Warrington Corporation invite tenders for tramcara, with motors 


and electrical equipment complete. Tenders to town clerk by noon 
June 18. 


The War Office invite tenders for a self-propelled lorry. Specifica- 
tions from Director of Army Contracts, War Office, London, S. W., 
to whom tenders by noon July 31. 

The Craigola Merthyr Co., Sra Hse Swansea, invite tendera 
for six months’ stores, including electric lamps, &c. Forms of tender 
up to 10th inst. К. 

Stretford District Council invite tenders for steam-raising plant, 
generatorsand mains. Tenders by June 18. 

Nuneaton Electricity committee invite tenders for a water-tube 
boiler and pipework. Tenders by June 18. 


Bury (Lancs.) Tramways committee invite tenders by June 24 for 
tramway track material. | 

St. Anne’s-on-Sea District Council invite tenders for fire alarms. 
Tendera by June 17. | 

Kirkcaldy Corporation invite tenders for wiring the central statioa. 
Tenders by 16 a.m. June 21. 

East Indian Railway Co. (Nichola:-lane, Loudon, E C.), require 
tenders for electric puinping installation for Howrah-Lillooah water 
supply. Tenders by 1 p.m. 110 inet. 

Tenders are invited until 17th inst. by the Austrian State Railway 
authorities, Cracow, for electric lighting plant at the railway works 
at Neu-Sandez. 

Tenders for the establishment of electric tramways in Vulparazs) 
(Chili) will be opened on Sept. 1. Particulars from the Chilian 
consulate, 10, Lime street, London, E C 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by the Litze Munici- 
pality for works in connection with their electric tramways :— 
For doubling the track from Pont d’Avray to Place St. Lambert. 


Dineur and Hertin (accepted) e .. £1,241 
Fantek HU VaL esas vai жинау ЖЗ 1,764 
Liu Bibi... nE a a e 1,361 
Nyesen and Dumonceaeoaaoennnk w 334 1,557 
Félix e 1,506 


For overhead line work from Pont d'Avray to Place St. Lambert and 
Rue des Guillemine. 


Union Electricitäts Gesellschaft (accepted) ..................... £353 
Cie Internationale d' Electricitnc .3ã 481 
Féliz eee Ыраа жаканы 396 


Fulham (London) Borough Council have accepted the tender of 
Messrs. Dick, Kerr & Co. for the supply and erection of a 600kw. 
steam alternator, with Belliss engine, for £5,290. 4s., contract to be 
completed within six months Should this condition be declined, 
the tender of the General Electric Сә. (with Willans engine), at 
£4,125, will be accepted. | 

Newport (I. of W.) Council has accepted the tender of the Isle of 


Wight Electric Light and Power Co. for the supply of electric 


current to 30 public arc lamp: at £14 each per annum for five years. 
The args are to be switched off at 11:30 p.m., when 50 c.p. incan- 
descénts will be employed until 1 a.m. 


The Metropolitan and District Electric Traction Co. have placed 
the order for the storage battery for their electric traction scheme 
with the Electrical Power Storage Co. (Ltd.), 4, Great Winchester- 
street, London, E.C. 


Hull Corporation received two tenders for the supply of 20,000 
cast-iron holding-down plates for the tramways—from Wilson, Pease 
& Co. at £4 11s. 6d. per ton, and from J. Cowdy & Co. at £194. 
The chairman of the Tramways committee and the city erginer 
have been authorised to accept the most advantageous tender. 


Devonport Corporation received 12 tenders for the construction of 
permanent way, road-bed, paving and bonding of electric tram ways, 
and that of Griffiths & Co. has been accepted at £38,157. 7s. 1d. 
The amounts ranged from £35,127. 15s. 1d. to £46,146. 113. 


Messrs. Dunlop & Co. (Birmingham) have accepted the tender of 
Messrs. Willans and Robinson for two 250 H. P. engines for direct- 
coupling to dynamos for electric power. 


Broughty Ferry Town Council have accepted the tender of Cal- 
lenders Company for the supply and laying of cables, &., and that 
of Messrs. Thomson, Son & Co. for steam piping. 


Messrs, Fownes Bros (Worcester) have placed an order with 
em Willans and Robinson for a standard compound engine for mill 

riving. 

Bristol Electricity committee has accepted the tender of Messrs. 
Siemens Bros. & Co. for the supply of a turbo-alternator for the 
Temple Back electricity works. 


The Cbamber Colliery Co. (Hollinwood) have accepted the tender 
of Messrs, Willans and Robinson for a standurd compound engine for 
оор to a dynamo for supplying power for electric coal 
cutters and other motors about the colliery. | , 


The tender of Messrs. A. R. Bullivant & Sons has been accepted 


by the Manchester Corporation for the erection of the Hythe-road 
tramcar shed at £41,110. . 
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The tender of the National Electric Wiring Co. has been accepted 
for wiring and fitting the Swansea free librery at £571. 

Topa (London) Guardians have accepted the tender of Messrs. 
A. H. Marshall & Co. for wiring and fitting the Union offices for 
the electric light at £289. 10s. 

Aberdeen Corporation received 16 tenders for the supply and 
erection of a 20-ton electrical crane, and that of Messrs. James 
Carrick & Sons has been accepted. 

Shipley District Council have placed an order with the British 
Westinghouse Co, for the supply of 30 Bremer arc lamps. 


BUSINESS NOTICES. 


The City Electrical Co., electrical engineers and contractors, have 


opened offices at 5, Tottenham- street, London, W. 

Mr. James Gray, 19, Waterloo-street, Glasgow, has been appointed 
agent for the sale of the Union Electric Co. open and enclosed, 
direct and alternating current, flame and triplex arc lampa. The 
latest types of these lamps will be on view. 


LIQUIDATIONS, &c. 


Claims against the Gateshead Electric ani Me: hani: al Supply Co. 
(Ltd.) must be sent by June 24 to Mr. W. T. Price, 21, Collingwood- 
street, Newcastle-on-T yne. 

Claims against Moon, Loughlin & Co. (Ltd.), electrical engineers, 
Luna Works, Harpurhey, Manchester, must be sent to Mr. E. Hall, 
5, John Dalton-street, Manchester, by July 12. | 

A meeting of the Commercial Telegraph Construction Syndicate 
(Ltd.) will held at 7, Angel-court, London, E.C., on July 165, to 
receive an account of the winding-up. 

Claims against G. J. Lloyd (trading as G. J. Lloyd & Co.). elec- 
trical and mechanical engineer, formerly of Bristol (present address 
unknown), must be in by 16th inst. to 
chambers, St. Stephen’s-avenue, Bristol. 


At the Central Criminal Court, London, on Tuesday, an application 
to for the postponement to the first day of next sessions 
of the trial of Charles Bright and his co-defendanta, charged with 


was agreed 


conspiracy to defraud creditors. 

Winding-up Petition. —A petition for the winding-up of a com- 
paay called the London and Provincial Electric Construction Co. (Ltd.) 
is to be heard in the High Court on 17th inst. by Mr. Justice Buckley. 


Plant, &c., for Sale.—Particulars of some electric lighting plan t, 


which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 H P. engines, one 
E.C.C. and two Morley compound-wound dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Messrs, Jones 
Bros., Oak wood-court, Addison-road, London, W. ИЕН 

Leyton Electric Lighting committee, having adopted steam plant, 
wish to dispose of their gas-driven plant, including dynamos, gas 
engine, Dowson gas generators and accessories, 
engineer and manager (Mr. F. Harman Lewis) by June 25. See 
advertisement. 

A number of electric motors, a 100-ampere dynamo (110 volts), a 
58-cell battery and two Crossley gas engines of 9 BH P. and 12 B H. p. 
аге for sale. Offers to the Era Presa, Leyton. See advertisement. 

The Newcastle-upon-Tyne Electric Supply Co. having recently 
changed their system from alternating to continuous current, have 
for disposal a number of transformers by various makers from 1 H.P. 
to 6 H.P. capacity. Further particulars from the general manager, 
90, New Bridge-street, Newcastle-upon-Tyne. See advertisement. 


Ferranti Medium-speed Engines.—A list of Ferranti medium- 
Ter engines is now ready, and can be obtained on application. 

ese engines are made in standard sizes from 500 I. R. P. to 6,000 I. HP., 
and early delivery of standard sizes can be made. 
of these machines are illustrated, and a list of some electricity 
stations where Ferranti engines are installed is given. 


Cooling Towers and Condensing Plant.—The Birmingham 


electricity supply station is being fitted by the Wheeler Condenser 
and Engineering Co. with cooling tower and condensing plant. The 
tower will deal with 90 gallons of water per hour. The same com- 
pany have in hand for the East Ham electricity station a cooling 
tower for dealing with 45 gallons per hour, and, in addition, a con- 
densing plant. Condensing plants are also on order for Sheffield, 
Stockport and Erith electricity works. 

Starting and Regulating Switches.—A new line of starting and 
regulating switches is introdnced by the International Electrical 
Engineering Co., Clun House, Surrey-street, London, W.C. These 
switches are made with а “ no- voltage release, both for light and 
heavy currents. In the latter case the contacts are of large area, 
and are renewable. Regulating switches are made with protec- 
tive covers to prevent accidental shock, and when desired these 
switches can be enclosed in cast-iron cases for use in collieries 
or exposed positions, For switching off automatically in case 


т. W. F. Herbert, Brighton- 


for currents over 50 amperes and (В) а minimum 


Offers to the 


Several examples 


of overload the switches are fitted with a relay to demagnetise 
the retaining coil. The switches are provided with a simple 
means for retaining the switch arm magnetically in the “full-on” 
position (for a starting switch), or on any desired contact in a 
regulating switch. This consists in winding the retaining coil 
upon an iron bobbin forming the bearing of the switch spindle, 
thus obtaining a closed magnetic current through the spindle 
and a part of the awitch arm to the back flange of the bearing 
bobbin, the parts being made of soft iron. There is an ample num- 


Fic, A.—Switch for Currents over 50 amperes. 


ber of contacts and the switch is not rated for greater horse-power 
at the higher voltages, because the current density at the contacts is 
reduced. Great care has been taken with the insulation of the appa- 
ratus. The connecting wires between the switch contacts and the 
resistances are held in definite positions by a clamp to ensure against 
accidental short circuits. This arrangement and the method by which 
the wires are connected, enables the switch to be readily separated 
from the resistance if desired. Every part of the apparatus can be 
readily taken to pieces for repair, renewal, inspection, or adjustment, 
and is easily replaced. -The illustration shows (A) type of switch 

СА РИ switch. 


Fic. B.—Minimum Release Switch, 


The former are provided with laminated copper contact brushes and 
an advance carbon brusb, the latter to diminish sparking at the 
switch contacts. In (B) the switch arm does not touch the back 
flange of the bobbin except at the “full-on” position, a pole piece 
being supplied to the back flange at that point. The department of 
the company’s works in which these switches are manufactured is 
in charge of Mr. Walter F. Jones, late of the Electrical Transmis- 
sion Co., Hammersmith, London. 


‘Luminous Electric Radiators, Hot Olosets, &c.—We illustrate 
ong of the numerous forms of luminous electric radiators, the design 


<£ 
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and construction of which have been patented by Messrs. Alex. 
Boyd & Son, warming and lighting engineers, 105, New Bond-street, 
London, W. This “Temple” 
form of radiator can be supplied 
in a variety of artistic designe, is 
very portable, and, in addition to 
giving a maximum of heat radia- 
tion, 18 well suited for lighting, 
and in this way шау бе made to 
serve for heatiog, lighting and 
decorative purposes. The de- 
mand for apparatus of this class 
is a rapidly growing one, and 
with the advent of bulk supply 
and the more economical genera- 
tion of electric current, room will 
| pe found in mansions and the 

1: larger-sized houses for a quantity 
fille ot this class of fixtures in many 
D ' designs A use to which Messrs, 
Boyd & Son find their patented 
apparatus at present applied is 
on board ship, where its extreme 
portability and general suitability 
lor warming, lighting and decor- 
ation are found to be . 
able. The apparatus can be either 
lightly or solidly constructed, 
and the amount of ornamenta- 
tion which can be applied to the 
framework is, of course, practi- 
cally unlimited. We have only 
particularised one orm of electric 
heating apparatus. At their 
showrooms, the firm have a 
variety of designs on show, and 
there is every evidence of a 
large trade being done in these 
goods. A new list has just been issued showing the various ways 
in which luminous electricity can be employed for warming food, 
boiling water, & e., in addition to the warming of rooms. 


OCatalogues.— Installation firms are busy at this season in equipping 
offices, warehouses, &c., with electric fans. We have to notify that the 
Edison and Swan Company have just issued a good list of Ediswan 
“Paragon” fan motors for continuous-current and a separate sheet 


^ list of alternating-current fans. Copies of both can b» obtained on 


application to the company’s head offices, Queen-street, London, E. C., 
or to any of their numerous branches. i 

Sig. С. Olivetti, Ivrea (Italy), has now ready catalogues A, B,C 
and S, dealing in a comprehensive manner with a large number of 
electrical measuring instruments. 

Messrs. Sanders, Rehders & Co., 108, Fenchurch-street, London, 
E.C., supply a patent automatic recorder for preventing waste of fuel 
in boiler furnaces, and an illustrated description of the apparatus i: 
now published. А E 

Messrs. John Fowler & Co. (Leeds), Ltd., have issued a prominent 
hanging-card description and illustration of Wilkinson's patent com- 
bined street transformer pillar and lamp standard, forming what is 
really a sub-station above ground level. 'The transformer chamber 
is constructed sufficiently lirge to take a 50kw. Fowler transformer, 
and is surrounded by a strong wrought-iron case. This case can be 
removed without interfering with the top cover and lamp standard. 
Ventilation is amply provided for. The base contains high and low- 
pressure switchboards, fitted with readily-accessible switch fuses and 
with a switch to control the lamp on the standard, which can be 
actuated by a key without unlocking the doors in the base. While 
the pillar is supplied in one size only, the transformers can ba of 
various sizes, according to requirements. 


Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinerr, which is 
not separately specified) from May 28 to Jure 4, with the ports of 
destination :— 

Africa—Cape Town, £55; Durban, £801; East London, £441; Port 
Elizabeth, £429 ; Port Said, £27. Argentina - Buenos Ayres, £158 (tele. 
graph material)  Australasia— Adelaide, £495 ; Fremantle, £171 ; Lyttle- 
ton, £51; Melbourne, £110 ; Perth, £1,276 ; Sydney, £407 ; Wellington, 
£258.  Austria—Trieste, £127. Burma—Rangoon, £245 (telegraph 
cable). Ceylon —Colombo, £23. Channel Islands, £255. Colombia 
Santos, £138 (including £96 telegraph material). Denmark — Сог enhagen, 
£635 (telegraph wire). · Greece —Corfu, £47 (telegraph material) Holland 
— Amsterdam, £67 ; Rotterdam, £100. India — Bombay, £655 (including 
£550 telegraph instruments) ; Calcutta, £1,407 (including £800 telegraph 
cable); Madras, £50. Japan—Nagasaki, £656 ; Yokohama, £27. Mexico 
— Coatzacoalcos, £15; Salina Cruz, £41.  Russia—Libau, £112; St. 
Petersburg, £1,019 (including £69 telegraph cable). Siam —Bangkok, £57. 
Spain—Barcelona, £91. Total, £9,843, against £141,166 for six days last 
year (May 40 to June 4) 
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PATENT RECORD. 


. —. 
The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication accompanies application, an asterisk is a xed. 

Where not otherwise stated, the application is made in London. 

March 12, 1902. 

6,093. J. E. Preston and S. S. ALcock. Apparatus for testing electrical 
circuits. 

6,121. J. J. RATHBONE. Arc lamps. 

6,122. Oris Evevator Co. Electric switches for circuit closers and 
breakers. (Otis Elevator Co., U.S.) 

6,145. British THoMsoN-HousTON Co. and H. S. Метев. Automatic 
regulation of voltage in alternating electric current systems. 


March 13, 1902. 
6,148. A. ECKSTEIN and С. H. AncHER. Manchester. 
out for electric heating circuits. 
6,149. F. L. Witper. Cheltenham. Transmitting motion and power by 
magnetic means. 

. E. M. HOLLINGSWORTH. 
. J. T. CHERRY and E. H. CLIVE. 
wire-finding combination. 

. H. Hirst and W. Woop. Section insulatora for trolley conductors.* 

O. Cox. Measurement of high resistances. 

. S. Н. JoHNsoN. Arc lamps.“ 

K. Н. KocHENDORFER. Electric typewriters.* 

6,233. S. Z. pz FERRANTI, C. C. GaBBARD and Н. W. CLOTHIER. Automatic 
electric circuit-breakers. 


March 14, 1902. 
J. WHITEHEAD, E. WHITEHEAD and H. J. WHITEHEAD. Birmingham. 
Electric advertising devices. 
G. A. TRUBE and W. Снармлм. Brakes. 
ACCUMULATOR INDUSTRIES and J. J. Н. Hunts. Accumulator plates. 
W. P. Tompson. Electric alarm s‘gaals for railways. (P. Penzs' 
Italy.) 
W. M. Morpgy and G. C. Fricker. Electricity mete:s. 
M. Bayno. Electrical cooking apparatus.“ 
W. TABOULEWITSCH. Electric light signals.* 
E. L. JoszPH and G. GarDNgr. Electromagnetic circuit-breakers.* 


March 15, 1902. 
J. SWwINBUBNE. Electric railways. 
W. PATERSON. Arc lamps. 
J. A. Rianon and E. EISENMANN. 
with inclined carbons. * 
6,333. J „ and J. Lawrence. Automatic battery regulating 
switch. 
6,366. B. J. B. Mitts. Magnetic contact box for electric tram ways. 
( (А. Diatto, Italy.) | 
6,406. 
6,430. 


Thermostatic cut 


St. Helens. Cleaning overhe id conductors. 
Plymouth, Trolley head with 


6,264. 


6,295. 
6,304. 
6,306. 


6,528. 
6,531. 
6,545. 
6,546. 


6,347. 
6,376. 


6,579. Continuous burning are lamp 


F. B. OHANLON. Automatic regulatora for constant-current dynamos. 
E. Н. TYLER. Overhead construction for electric rail ways. 


March 17, 1902. 
G. L. Hogan. Wireless telegraphy. 
H. C. Porter. Storage batteries.* 
H. SHOEMAKER. Wireless telegraph systems.“ 
Н. T. CEDERGREN. Signalling devices for telephone systems. (Date 
applied for Oct. 21, 1901, date of application in Sweden).* 
Н. T. Cepgraren. Telephone systems, (Date apple l for Oci. 26, 
1901, date of application in Swedea.)* 
March 18, 1902. 
A. BouRGEAT. Paris. Telegraph poles. 
H. Conran! and E. S. CoxnADI. Life-guard for vehicles. 
R. DRÜGEMÜLLER. Liverpool. Trolleys or current collectors, 
6,648. E. Lavens and E. J. Lavens. Signal telegrapbs.* 
6,652 and 6,655. E. N. Bray. Controlling electric circuits. 
6,654. E. N. Bray. Switches. | 
6,666. J. H. Sr. Н. Mawpstey. Dynamo-electric machinery. 


March 19, 1902. 
6,684. G. HooKHAM. Incandescent lamps. 
6,686. R. J. APPLETON and J. Оштон. Bradford. Switches for electric 
motors. 

6,695. C. A. PALMER and E. Ввіск. Bristol. Frictionless trolley wheels. 
6,699. M. Mercier. Manchester. Electrical signalling. 
6,726 T. WonrMuTH. Decorative electric lamps. 
6,753. W. D. KLgor. Regulation of circuits in heating devices. 
6,734. Hon. C. A. Parsons. Alternators. 
6,760. W. Mc.LELLAN. Fluid-tight joints. 

March 20, 1902. 
Telephone sets. 


6,475. 
6,478. 
6,481. 
6,484. 


6,485. 


6,817. J. E. Кімазвовт. 
Belgium. 

6,818. J. E. KiwasBuRy. Flexible cords for telephone switchboards. 
(Western Electric Co., U.S.) 

6,850. E. Schulz. Ceiling roses for electric lighting. 

6,854. P. A. Ngwron. Electrical distribution. 
Lighting Co., U.S.)* 

6,855. P. = Ua Brush mechanism. (Bliss Electric [Car Lighting 

*3 e 


(Ball Telephoae Mfg. Со, 


(Bliss Electric Car 
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6,880. G. C. Marks. Electrical heating devices. 
6,84. A. СвАнАМ. Telephonic apparatus. 


March 21, 1902. 
15,4754. P. M. Justice. Synchronising dynamo-electric machines. (Row. 
land Telegraphic Co., U.S.). (Date claimed July W, 1901.) 
March 51, 1902. 
6,897. W. PICKERING, S. A. PICKERING, and J. BROMLEY. 
Automatic life-guard and brake. 
6,808. W. PICKERING, S. A. PICKERING, and J. BnoMLEY. Manchester. 
Automatic safety device for trolley arms. 
6,946. CALLENDER'8 CABLE AND CONSTRUCTION Co. and H. HasTINGS. Covers 
for junction boxes. 
6,947. CALLENDEB'S CABLE AND CONSTRUCTION Co. and Н. HasrINGS. 
Connections for electric cables, 
6,948. CALLENDER'8 CABLE AND CONSTRUCTION Co. and Т. PETEBSEN. Feeder 
pillare for supplying mains. 
March 22, 1902. 
7,003. N. CLEuINsON, J. W. BUTTERWORTH and A. Morrisox. Manchester. 
Incandescent lampe. 
. S. Z. DE FERRANTI. Electric fuses. 
. Е. HALLER and R. Noiset. Trolleys for electric vehicles.“ 
. G. 1. Hocan. Muliplex telephony, telegraphy and the transmission 
of electrical impulses and vibratione. 
. E. ScHMIDMER and G. E. ScHMIDMER. Microphones. 
. W. M. THoRNTON. Electromagnetic instrument. 


| March 24, 1902. 

. J. G. Roy. Glasgow. Double-pole electrical joint box. 

. J. САВЕ. Hull. Life-guard for electric or other cars. 

. P. K. STERN. New York. Electrical ozonising and circuit-breaking 
apperatus. 

. BRirIsH THomson-Houston Co. and Е. Hol DIN. Watt-hour meters. 

BRirrsh THOMSON-Hovuston Co. Forming coils for electrical appa- 

rat us. (J. W. Lundskog, U.S.)“ 

7,151. Ввгтівн THomson-Houston Co. Arc lamps. (W. C. Fisb, U. S.)“ 


SPECIFICATIONS PUBLISHED. 
Norx.— All Specifications can be obtained at the uniform price of 8d. each. 
. 1901. 
1122. Janngy. Automatic telephone 
е Toll apparatus for telep 
1 


(G. L. Dengler, U.S.) 


Manchester. 


tems. 

nes. (Date applied for July 2, 

4,017. VoaELsANG. Electrolytic bleaching of textile materials. 

4,819. WzrwTz. Device for connecting trolley with trolley wire. 

5,038. Mance and NERNST ELECTRIC Ілонт. Incandescent electric lamps. 

5,040. GARRARD and Nernst ELECTRIC Licht. Nernst lampe. 

5,265. WEBB, LILLEY and CHAPMAN. Recovery of precious metals by 

electrolysie. 

5,421. Nopox. Converting alternating electric into direct current. (Date 

applied for August 17, 1900.) 

5,460. FiNLAYSON and Scorr. Repayment electricity. metern... 

5,589. MuIRHEAD. Electric telegraphy. 

. Lomax, Lomax and TOMLINSON. Switches. 

. Мовнет and Ecaar. Electric switch operating apparatus for 
advertising or other electric lighting purposes. | 

. SIEMENS Bros, & Co. (Siemens and Duke). Working and control- 
ling of electrically-driven cars. 

. BEAUMONT and STILL. Driving dynamo; on vehicles from the axles 
thereof, and connecting such dynamos апа batteries to lighting 
heating or other circuits on such vehicles. 

‚ W. J. Brown. Apparatus for taking up and paying out electrical 

conductors on lifts, arc lamps and other movable bcdies. 

6,161. SiguExsS Bros, & Co. and LYDALL. Controlling single-phase alter- 

nate current motors. . 

6,552. DRAKE and Сокнлм. Accumulators. 

6,353. DRAKE aud СовнАМ. Electric rotary pumps. 

6,358. ALDRIDGE and LimLzy. Electric ignition. 

. BARTRLMUS, Electric signalling for railways. 

. PESCATORE and TUDOR ACCUMULATOR Co. 
material to plates of secondary batteries. 

6,862. Ногрен. Electric distribution system. 

6,947. pg KANDóÓ. Suspension of conducting wires. 

7,054. STORER. Electrical distribution. (Date applied for Sept. 6, 1900.) 

7,676. Haxcock and Watters. Guide for placing trolley wires. 

„868. CHARLESWORTH. Safety devices for electric cars. 

81104. Harrison. Electric couplings and switching apparatus. 
cleimed April 19, 1901.) 
8,457. CLAREMONT. Manufacture of vulcanised electric cables. 
8,890. Немкврікокв. Printing electric telegraphs. 
8,906. MaicHE. Transmission of electric currents. 
8,970. WoopwARD. Paste for use with lead plates of secondary batteries. 
8,997. Gatriz. Governing electric currents. 
9,011. Sanpgrs. Electrode position of metals for manufacture of com- 
pound wire bars. 
9,023. BnisrOL. Testing secondary batteries. 
9,187. Er1zsoN and De Ковіхвкт. Accumulators. 
9,188. Forges. Induction coils. 
9,195. Sin W. G. ARMSTRONG, WrTHwoRTH & Co. and Honner. 
for electric switches of cranes, capstans and the like. 
9,595. AusTEN. Securing telegraph, telephone or other wires. 
9,611. Mrrcalrk. Trolley heads. 
9,675. Jaxpus Arc LAMP AND ELECTRIC Со. and Jongs. Arc lamps. 
9,745. Mor and Bastig. Circuit breakers, 
‚ 9,801. Brown. Electric telegraphy. 


Applying the active 


(Date 


Gear 


9,829. 


9,916. 
10,062. 
10,120. 
10,654. 
10,755. 


10,756. 
10,758. 


10,879. 
10,971. 


11,120. 
11,155. 
12,186. 


15,017. 
15,804. 


16,955. 


Ввгтізн THOMSON-Hovston Co. and WEDMORE. Automatic circuit 
breakers. 

Froon and Honey. Collecting brushes and holders. 

EcksrEIN and Pautsr. Moving - coil electrical measuring instruments. 

MUIRHEAD. Electric telegraphy. 

Weaver. Resistances for control of electric currents. 

British TaHoxsoN-HousrTON Co. (Stewart). Electric circuit 


breakers. 

DRAKE, GARRARD, RAM and NzmNsT ELzcTRIO LIGHT. Magnet 
coils or solenoids. | 

КАМ AND NERNsT ELECTRIC LiGHT. Incandescent lamps in which 
the light-giving body is a conductor of the second class. 

Dickson, Voltaic cells, 

Lake (Tice). Controllers for electric railways. 


. Benson and Price. Combined electrical and mechanical motor. 


WYLER. Shade-holderz. 

JOHNSON, Electric arc lamps. 

JOHNSON (Chemische Fabrik Grieshermer Elektron). 
production of lead dioxide. 

HILL. Recording apparatus for electrical measuring instruments. 

WATKINS, BOLSTER, NAYLOR, DAVIES, CORYELLE and BERRY. Tele- 
phone selecting devices. 

VAN WAGENEN. Electrical intercommunication. 

REINMANN. Incandescent electric lamps. 
Quin. Insulators for electrically separating sections of overhead 


Electrolytic 


. trolley line. 


. SHIRLEY and SKIRROW. 


. Voor. 
. CEREBOTANI and MORADELLI. 
. THOMPSON (Scott, Janney and Le Bar). 
. EVERETT. Dynamo electric generators and motors. 
. BURGESS. 


Transmitting telegraph keys, (Date 
applied for Aug. 6, 1901.) 

Cover for electric cells. i 

Polarised electromagnetic devices. 


Electric propulsion. 


Automatically and intermittently closing an electrical 
circuit on railwaye. 


. STRUBLE. Electric signalling. 
. Номт. Spiral sheave or trolley. 
. FRENAY. 


Contact makera for electrically fired in'ernal combustion 
engines. 

STOVER and SwRen. Controlling devices for connecting storage 
batteries with a charging circuit. 


TS 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 


BRITISH CORPORATION CD.) — Reg. May 31, capital £175,720 in 
175,000 ordinary shares of £1 each and 28, 800 deferred shares of 1s. each, 
to construct, equip, develop and maintain railways, tramways, electric and 


other public works, electric and general engineers, producers and suppliers 
of electricity, &c; ` 


—— — —— 2 2 


CHRISTIAN AND PHIPPS Grp.) — Reg. May 28, capital £5,000 in 
£1 shares (3,500 preference, 1,000 founder and 500 ordinary), to acquire 
the business of Christian and Phipps, electricians, mechanical engineers, 
manufacturers of electrical apparatus and appliances, car and cari iage 
makers, producers and suppliers of electricity, wire and cable makers, &c 
The subscribers are :—E. C. Gibbons, M. A., A. I. E. E., G. W. Green, C. E. 
Н. Myram, electrical engineer, W. R. Estall, R. Poole, A. M. I. E. E., А. Patey» 


and E. 


D. Poole. The first directors are J. S. Gibbons, J. P, A. C. 


Gibbons, R. Poole, G. W. Green and A. C. Poole. 


THOMAS BOLTON & SONS (LTD.) — Reg. May 28, capital £300,000 in 
£1 shares, to acquire the business carried on by Thomas Bolton & Sons at 
Birmingham and elsewhere, and to carry on the business of copper smelters, 
manufacturers of metals, wire, tubes and sheets, alloys, metal rollers, 
engineers, workers in all metals, electricians, suppliers of electricity, &c. 
The first directors are F. S. Bolton, C. B. Toller, С. Rathbone, С. S. Robert- 


son, T. O. Callender, I. M. Henderby and F. A. Bolton. 
is ‘“ debenture director.” 


Sir G. S. Robertson 
Reg. office, Broad-street Metal Works, Broad- 


street, Birmingham. 


GENERAL ELECTRIC TRAMWAYS CO. (LTD.)—The return to April 2 
gives the capital as £50,000 in £1 shares, 18,500 of which have been taken 
up. £18,500 has been received. Mortgages and charges £15,000. 


HARTLEPOOL ELECTRIC TRAMWAYS CO. (LTD)—In the return to 


April 2 


ordinary). 


the capital is £100,000 in £10 shares (5,000 preference and 5.000 
5,000 ordinary shares have been taken up, fully paid. Mort- 


gages and charges nil. 


ed 


MERTHYR ELECTRIC TRACTION AND LIGHTING CO. (LTD.)—The to‘al 
capital to date is £86,850. The gross tramway receipts from April 6 (date 
of opening) to Dec. 31 were £9,587, and gross receipts from supply of 
electric current from July 22 amounted to £2,104, making, with sundry 


receipts, 


£11,772. After deducting expenses (£7,129) and £1,434 for 


interest there is a net profit of £3,208. The cumulative preference divi- 
dend to Dec. 31 absorbs £862, £1,000 is placed to reserve and deprecia- 


tion, and dividend of 4s. 


per share on ordinary shares (equal to 54 per 


cent. per annum), absorbs £1,200 ; £145 is carried forward. The number 
of private consumers connected to the mains represent the equivalent of 


4,313 8 


c.p. lamps, and this branch of the business makes, satisfactory 


progress. 
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CITY NOTES. 


— P o 


MEMORANDA.—Bank rate 3 per cent. (since Feb, 6, 1902). Price of 
silver 24,',d. oz (June 5) Consoles (23 per cent.) 968—964 for 
money, 967, —5613 for account; 24 per cent. 962—971 (June 5). Consols 
Pay Day July 2; Stocks and Shares Continuation Days, June 10 and 23; 
Ticket Days, June 11 and 24; Pay Days, June 12 and 25 ; Mining Share 
Carry-over Days, June 9 and 20. 


WILLANS AND ROBINSON (LTD.)—With the rise in the price of Consols, 
and, in fact, of all gilt-edged securities, there is difficulty in finding invest- 
menta returning anything like a safe 4 per cent. Investors in industrial 
securities will, therefore, turn with interest to the prospectus set out on 
another page of an issue of £250,000 4 per cent. first mortgage debenture 
stock in the well-known firm of Willansand Robinson (Ltd.), engine builders 
and boiler makers, Rugby, Warwickshire, and Queen's Ferry, Flintahire. 
Of this amount £105,000 has been allocated to the holders of the 
former first mortgage debenture stock, in redemption thereof, and 
£10,000 is reserved for future issue, leaving but £135,000, which is 
now offered for subscription at par. The authorised capital of the 
company is £750,000 in equal proportions of preference and ordinary 
shares of £5 each. Of this amount there has been issued £666,660. 
The debenture stock now issued is secured by a cbarge upon the 


undertaking and upon the property and assets of the company. The ' payable June 24, of 3e. per share (at the rate of 6 per cent. per annum), 


audited accounts to Dec. 51, which are sent out with the prospectus, 
show that the property and assets of the company on that date were 
£972,587, not including the amount paid for goodwill which has all 
been written off. The company's indebtedness on the same date, in- 
cluding a debenture debt of £100,000, amounted to £132,508. The 
amount to be raised by the debenture stock now offered is required for 
completing the important works at Queen's Ferry and Rugby, for providing 


additional plant and machinery, and for further working capital. A report 


by Messra. Cooper Brothers & Co., certifying the past profits of the 


undertaking from the year 1894, when the present company was formed, | 


shows a steady increase from £15,130 in 1894 to £64,275 in 1901, not 
including the sum of £155,492 received as premiums on shares issued. 
The last issue of £5 ordinary shares in this company was made at £5 
premium. The list of applications for thie debenture issue will open on 
Monday, June 9, and will be closed on or before 4 p.m. on Wednesday, 
June 11. 


Р ALLEN EVERITT & SONS (LTD.)—At the meeting on Saturday the 
chairman (Mr. C. C. Turnbull) said the condition of the copper trade had 
become a matter of notoriety owing to the exceedingly prominent part taken 
in it by Americans, and the extraordinary fluctuations in the price, 
which culminated last year in a drop of. £20 to £25 а ton. 
contend with very serious competition. 
but if it had not been for excellent management it might have developed 
int» an exceedingly large loss, During the past six years they had made a 
profit of £128,000, and had improved their financial position during that 
period by £76,000. There might be in time considerable competition 
arising from aluminium, and he thought the shareholders should bear in 
mind that transmission of electrical energy was not entirely confined to 
coprer. 

BELLISS AND MORCOM (LTD.)—The report for the year ended March 31 
states that the profit, after making ample provision for depreciation, &c., 
and after payment of preference dividend, amounted to £352,855. An 
interim ordinary dividend at the rate of 5 per cent. has been paid, and 
a further dividend, making 124 per cent. for the year, is now proposed. 
£10,000 is placed to reserve, and the balance carried forward. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.) —Applica- 
tions have been this week invited to an issue of 4,000 ordinary £5 shares of 
this company at 5s. premium and 50,000 44 per cent. first mortgage 
debenture stock at 102. The list closed at 4 p.m. to-day (Friday). 


‚ BULUWAYO WATERWORKS CO. (LTD.)—At the meeting on Monday the 
chairman (Sir J. C. Willoughby) said that expenditure had been incurred 
during the year in extending the electric lighting mains and making addi- 
tions to the plant and machinery, &c. His statement at the last meeting, 
that all extra electric light plant had arrived in Buluwayo, was not correct, 
as part of it was still at the coast, and was not allowed up country by the 
military authorities until near the end of last year. Consumers were being 
connected to the company's electric supply mains as fast as possible, With 
their electric light plant more than doubled, they could now generate con- 
siderably more than twice the number of unita obtainable from the old 
plant. The 189,000 units generated in 1901 did not represent the full 
capacity of the old plant, and they could now produce somewhere about 
500,000 units with the combined machinery. The profit and loss account 
showed a credit balance of £3,489. 17s. 6d. Including interest on loans, 
tlie profits for the year amounted to £4,862, compared with £4,560 in 1900, 
and £4,164 in 1899. In their electrical department fuel, which consisted 
entirely of wood, cost £2,704, or 5:464, per unit of current generated. 

COMMERCIAL CABLE CO.—A quarterly dividend of 1} per oent. on the 
capital stock has been declared, payable July 1, out of the net earnings of 
the company. The transfer books will be closed from 20th iast. to July 1 
inclusive. 

DIRECT SPANISH TELEGRAPH CO.—Mr. Е. T. Preddle, who has been in 
the service of the Direct Spanish Telegraph Co. for the past 20 years, has 
been appointed by the directors secretary of the company. 

EL JOAN CENTRAL DE ELECTRICIDAD DE LA CASTELLANA. — This is 
the style of a company formed in Madrid with a capital of £240,000 to 


utilise the water power of the river Jarana, 12 miles from Madrid, in the 
generation of electric energy. 


ordered the further issue of 10,000 £5 fully-paid 6 
preference shares of Edmundson's Electritity Corporation ( Ltd.)to be quoted. 


They had to | 
The report disclosed а small profit, |. 


MEXICO ELEOTRIO TRAMWAYS (LTD.)—Out of a total credit to profit 
and lose of £16,662. 14s. 5d, the. 6 per cent. preference dividend absorbs 


£12,557. 58. 8d., the balance, together with that from last year (making 


£6,633. 2s. 11d.) is carried forward. During the past year 200,000 £1 
6 per cent. cumulative preference shares were issued to enable construction 
work on the tramways to proceed. There are now remaining 112,987 
shares unissued. The company at present works 107km. out of a total 
of 25lkm. of track by electricity. Nery choo 5 were 
carried during the year, the total receipts being £209,136. 12a. bd. The 
process of the construction of the lines, is nearing completion, and all the 
more important sections are being worked by electricity. 

MUNICIPAL ISSUE.—Burton-on-Trent Corporation invite applications 
for £247,579 3 per cent. stock, to provide funds for extensions of the elec- 
tricity works, the construction of electric tramways, &c. 

REUTER’S TELEGRAM CO. (LTD.)—The balance available for distribution 
for the year to Dec. 51 last is £5,047. 3e. 1d., including £178. 11s. from last 
account. An interim dividend of 24 per cent. was paid in October, and 


, the directors now divide 49. per share (24 per cent.), making 5 per cent., 
tax free, for the year. This will absorb £4,735. 12s., leaving £311. 11s. 1d. 


to be carried forward. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
per cent. cumulative 


WESTERN TELEGRAPH CO. (LTD.)—An interim dividend is declared, 


tax free, for the quarter ended March 51. The transfer books will be closed 
from 17th to 23rd inst. inclusive. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| Ж AGGREGATE. 
week 8 | Inc 
Lins. | ended | E or 
| (а) 
| 
‚ £ £ 
Aberdeen Corporation... May 2 lis y 36 82 хр + 2,2% 
Ayr Corporation ...... "m M | - $e: 
*Birmingham Tramways. „ 351 65.017 — 6300 21 , 98,571 728, 151 
„Blackburn Corporation.  , 30 6541 — 5 22 14,644 + 1,747 
. Blackpool Corporation.. „ 29 1, 585 — 477 9 5,650 + 517 
Blackpool and Fleetwood, , 51 | 611|-1,192) 22 6, 898 — 95 
Bolton Corporation June 1 | 1819|— 52 9 | 14,080 |+ 425 
Bradford Corporation... „ : 1 062 . 21206 | + 14,566 
Brighton Corporation. „ - 16, aes 
Brisbane Түшүн T Apl. 16 2,251 1+ 518] 16 | 37,149 + 5,995 
*Bristol Trams & Carriage May 50 | 4,676 1,921 21 | 88,746 + 3,282 
аа оч ар ана 
епов n 2, ’ Ri 
Calcutta тышмаун Со. „ 81 Ноо + B625) 22 |B483,048 |+ Е43,758 
"Carlile Trommaye Go| „ 21 172 4 f Bü - 
arlisle ways CO. „ — 3. — 
Central London Railway „ 31 | 6,815|+ 447 22 147,485 +11018 
City & South London Ry. June 1 2, 952 1,150 22 | 65,422 | + 21,988 
Cork Elec. Tramways Co. May 29 631|-- 46821 | 9,057 i+ 257 
Devonport & Dist. Trams „ 25 469 203 8,005 wes 
Dover Corporation ...... „ 41; 246 — 43 9 1,801 — 150 
Dublin & Lucan Railway June 1 88|- 85 22 2,0900 - 61 
pee Ges Dt e e ша ПШ, ама 
Dudley—Stourbridge ... „ 25 1, 177 T 517) 203 15,955 + 2,614 
ри ора e x p^ ae bn d Bor | sas 
t Ham Council ...... m г 49 18, eee 
Gateshead & Dist. Trams „ 23 829 ＋ 412) 204, 15,395 |+ 755 
Glasgow Corpora tion.. „ 31 11,762 7 380 52 612,794 |+ 127,922 
Greenock & Port Glasgow; ,, 25 | Б12|+ 205) 203] 8,527 |+ 4,830 
Hartlepool Tramways .. „ 25 366|+ 136 4255 |+ 417 
а aponta NT a 51 in + 439 9 | 17,947 |+ 49 
sle of Thanet Co. ..... „ lj- T M: — 
Kidderminster & Dist... „ 25 | 214|+ 95 204 2,147 |+ 223 
*Liverpool Corporation... „„ 24 [10,052 |+ 654 21 [189,556 |+ 15,571 
Liverpool Overhead Rly.) June 1 | 1,481 |— 598 122 | 31,368 |— 5,087 
Manchester Corporation May 31 | 2,761] ... 551 108,020 er 
Merthyr....... КИРНЕ, ee, 23 276|+ 38 5,980 499 
Middleton ................. » 25 374 бз 
Newcastle-on-Tyne Corp „ 31 2,520 
Oldham, Ashton & Hyde.“ „ 25 607 | + 
Perth (W. A.) Elec. Trams! „ 30 993/+ 
Poole & Dist................ „ 25 | 849 ＋ 
Portsmouth Corporation ,, 51 | 1,646 
Potteries ............- es p @ | 1,718 |+ 
Salford Corporation ...|  ... 25 
Sheffield Corporation .. June 1 | 5,865 – 
Southampton Corporat'n May 29 902/+ 
Southport Tramways ... „ 25 483|-- 319 
*§. Staffordshire Trama... „ 25 | 1086/+ 328 
Sunderland Corporation. June 1 | 1,040 T 
Swansea æ] Мау 28 | 564|+ 139 
Taunton Trams. . „% 23 88 
Tynemouth & Dist, ......| , 23 592 | + 
Wigan Corporation ...... » 29 245 | + 
Wolverhampton District} „ 23 501|+ 247 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. {Minus 8 days. { Minus 2 days. Plus ? days. «Plus 8 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 
„ | Bl’ckh’th& Gr'nw'ch D'st'ct Bloc.Lt.Ord. (fuliy pd.) 
4195 Do. 4$ 1st Deb. Кою idet vire lo er ta get 


14/0 ae Poole Elec. Suppl — ө» 
4/6 per Cent. Cumulative aed — 
18 De Oent. Debenture Stock (red.) dpud 
Elec. Bupply Ord e. 
8/6 Eben Zr Oent. Preference © 
3/6 iy Ordinary (Nos. 1-20,000) si 
8/43 | Do ,001-30,000 
4% Central ксы Supply Со, 95 Guar. Deb. Stockxd 
6/0 | Charing Cross & Strand Elec, basinal ни to 50 ND 
T Do. (50,001 to 4 000). ——— 
4% Do. Deb. Stock Red.. 
1/6 Chelsea Elec. upplyOrd. (Nos.1- 14, ,0004:20,501- 50 0860 


AX Do. Cent. Debenture Stock (red.) 
10/0 egos Ligh ting Ord. poh Дай» "ө. 
6/0 6 per Cent. Oumulative Pref. 


5X * 5 per Cent. Debenture Stock (red.) 
4j Do, 449% 2nd Deb. Stock Certe. (all pd.) 
4/0 | Oounty of London and Brus 6 
6/0 Do. брег Cent. Cumulative Preference........ 
44% Do. Deb. Stock (all pd. ) (red. MIROR 
4,6 | Folkestone Electricity Supply Co. Ordinary ........ 
. 
ove g [IIIA He BET эзе зә 
5/0 Kensington and nightebri ...# eee 
бф | о, 6 por Cent: Iet Des it » 
í% 4% Deb, Stock (red.)... [Deb. Stk. (red.) 
4 London Masri Sup & Notting Hill Oo. (I t. St n.) 4% 
3/0 PY Lm Ordinary ДЕЕЦ 
4% Do, 4 — Gent. lst Mo Debentures ...... 


„ (1 to 85,000) ....... 


Do. per Cent. Deb. Stock First Mo ie 

Notting a eg reet Deb. Stock (red.) 

o nary P**Peqdtest8q0 0529499497952. 
5/0 — "99994*s429909€0529904 *92990499^* CHET 4. +» 
4% 4% Debenture Stock . 8 
ove =... Electric seete eee LII MAII Fee ee eee eee 
- River Plate Elect. it. & Traction 5 ‘Ist Mor.Deb. - 

44% Royal Electric Оо. of Montreal 44% 1st Mrt. Рів... 

9.6 |Bt.Jamos'sand Pall Mall Electric Ordinary ...... 
3/6 Do. 7 per Cent, Preference. — —— 
84% Do. 33 рег Cent. Debenture Stock (red. ) ~ 
ose Smithfield kets Electric Supply — 
aX Do, 4% Debentures 8 С serene "9*9999949999 9499799. **: 
LLLI Bouth London Electric u Ordinary LIII AAAIILLEISIII 
56 | Westminster Klectric — Ordinare wet eas 
- Do. 5 per Cent. Cumulative Preference .... 


ELECTRIC RAILWAYS, TRAMWAYS, ас 
o-Argentine Shares (1 to 260 a s — бово 


6% Preference ......... 
Do. 44% Ist Mort. Bobs. sooo = БЫ 
British Electric Traction Ordinary. Sees e 8086006 ast ees 


eee 
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15,000 10 6/0 ро. 6 per Oent. Oumulative lst Preference. 12 14 12 14 4 6 9 | February and August Dé — 
45,000 10 6/0 Do, 6 per Cent. Cumulative OMNE: 12 14 12 14 45 9 * е é ves 
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гата : ове Bdison & Byron AMT (** A" Shares) (88 paid). ot 30 E А ns February and Au cust on cb 
, ... po 5 . "n n LLLI LEE 
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35, 5 100 | Henley's Telegraph Works Ordinary .................... 17 18 1 17% 4 5 9 | Februarv and August 171 Im^ 
85,000 5 3/8 Do. yer ent. Preference ..... 54 6 54 6 815 0 is " cg i 
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FINANCIAL, INVESTMENT, &o. 
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180,042 10 3/0 Lo. 6 per Oent. Preference... ... 124 134 124 m 4 811 " " li 135, 

11,939 8 4 0 Re uter’ .es seeed see Т ГТ УТТЕ" 7 8 7 5 0 U өн ^ October... . TI ... 

8,803 |6100 Cert. 6% Submarine Cables Tr ust ЕРРЕТИ 110 120 110 120 5 0 0 " T] 


t The London Stock Exchange Committee have refused to quote these, 


* In calculating the yleld on this security, allowanoe has been made for accrued interest, but not for redemption. 
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We have received from a Member of the Institution of 
Electrical Engineers a copy of a circular which has been 
issued recently by the Secretary. After careful consideration, 
the Council have come to the conclusion that, in the interests 
of the Building Fund, as well as for other reasons, it is 
necessary that there should be an all-round increase in the 
subscriptions, except, we notice, for the student class. This 
opinion, we feel sure, will meet with the unqualified support 
of every member, associate-member and associate who has the 
welfare of the Institution at heart. Confronted by the state- 
ment as to existing income and expenditure," with which 
Mr. MoMnLAx supplements his letter, no member could arrive 
at an opposite conclusion. The matter should be carried 
forward immediately with the hearty co-operation of every 
class of member. 

On the present arrangement, the lowest estimate of the cost 
of conducting the affairs of the Institution shows an average 
expenditure of nearly 80s. per member per annum, including 
students. Yet quite apart from the student class, there are 
no less than 940 members whose annual subscription does 
not exceed one guinea. The deficit from these has to be 
borne by the higher classes, or by members who have joined 
since the fees were raised. It will scarcely be credited, for 
example, that no less than 120 fall members date their con- 
nection with the Institution so far back that, while the newer 
life pays £8.8s., these of the old stock only pay their com- 
fortable £1 per annum. These things ought not so to be. 


Tue report of the directors of the British Electric Traction 
Co. indicates that important changes in the financial equi- 
librium of this leading traction concern have taken place 
recently. Perhaps the most notable among these changes 
has been the absorption of the Electrical Power Distribution 
Co., for the purpose of which absorption the nominal capital 
of the purchasing company has been increased by the creation 
of 100,000 ordinary shares of £10, and an equal number of 
preference shares also of £10 each. A curious feature of the 
share creation is that the directors have refrained from issuing 
any of the ordinary shares for public subscription on the 
ground that the present market value of this desoription of 
share—viz., £14—-is below their real value. With reference 
to the above-noticed absorption of a friendly company, our 
readers will probably be able to jadge therefrom, in conjunc- 
tion with the combine with the Brush Company some time ago 
the trend of the general policy of the ever-active and alert 
British Electric Traction Co. In such hands the prospects 
of electric traction in the United Kingdom ought to be well 
assured. 

— 

IT is satisfactory to note the substantial drop in our export 
of British coal, and we shall be glad to find that the restric- 
tions placed upon such exports are gradually telling. The 
drop in general exports may be a bad sign, especially where 
it occurs in machinery and other finished goods; but on no 
system of sound political economy can the exporting to rival 
industrial nations of coal—the national capital of the future— 
be justified. Prof. Perry may be alarmed about the rate we 
are using up coal, and Lord Kervin may be concerned lest 
there remain not enough oxygen to burn it with; but the 
practical way of conserving our national coal resources is not 
to allow, at any price, this fuel to go abroad for foreign 
commerce. 

Охе of the rare cases in which the Board of Trade has 
granted an Electric Lighting Provisional Order to a company, 
notwithstanding the opposition of the local authority, has 
occurred at Pokesdown, a suburb of Bournemouth. Until 
recently this small district had its own Urban District. 
Council, and refused its consent to all applications of the 
Bournemouth and Poole Electricity Supply Co. for a Pro- 
visional Order. The Company were anxious’ to obtain this 
Provisional Order, not so much for the value of the electric 
lighting which might be developed in Pokesdown itself, but 


D 


290 


. chiefly owing to the fact of Pokesdown lying in the direct route 
for mains between the Company’s station outside the western 
boundary of Bournemouth and the eastern part of their area 
(including the Borough and Rural District of Christchurch). 
This is the third application which the Company has made to 
the Board of Trade for the Pokesdown Provisional Order. In 
1899 the application was refused because Pokesdown, while 
refusing its consent on account of the term of purchase, repre- 
Sented that it was considering the question of applying for a 
Provisional Order itself. In 1901 the Board of Trade again 
refused the Company's application because the question of 
including Pokesdown in the Borough of Bournemouth was 
under consideration, and now that Pokesdown has become 
absorbed into Bournemouth the Company is again asking for 
this Provisional Order. The Bournemouth Corporation is the 
objector this time, and wants Pokesdown for itself, possibly 
because it already has powers to supply public lighting and 
traction in Bournemouth, and would like to add to its load. 
As Pokesdown is surrounded on all sides by the Company's 
area, the Board of Trade has wisely decided to override the 
refusal of the Bournemouth Corporation and grant the Order. 
scr 

Ir may be mentioned that, according to the Electric Lighting 
Act of 1888, the procedure is now as follows :—The Board of 
Trade has published a report on the matter giving its reasons, 
and this will be placed before Parliament; and, on the Pro- 
visional Order coming up for confirmation by Parliament, 
the local authority will have a locus standi to oppose. This 
privilege has been made use of on previous occasions, although 
the circumstances then have been different. Thus, in the cage 
of the Freshwater and Totland (Isle of Wight) Provisional 
Orders, the local authority opposed the granting of the Order 
to the company unless the purchase period were reduced to 
21 years; the Board of Trade granted an ordinary Provisional 
Ordef, with the 42-years’ purchase clause notwithstanding, but 
the Committee of the House of Commons, before which the 
Bill came, altered the purchase period back to 21 years. A 
similar thing occurred in connection with the Gateshead 
Provisional Order of 1899. There are two notable cases 
in which the Board of Trade has granted and Parlia- 
ment has confirmed company Provisional Orders in spite of 
the opposition of the local authority. One was the Guild- 
ford Order of 1894, when the local authority insisted on a 
96-years' purchase clause, and the undertakers offered to 
accept it, if necessary, as a means of procuring the Corpora- 
tion’s consent, but the Board of Trade granted the full 
42 years, notwithstanding the Corporation’s objection. The 
second and more recent case was that of the Charing Cross 
and Strand Company’s City Provisional Order, in connection 
with which the Corporation of London explained that, although 
it desired that the Charing Cross Co. should obtain its Order, 
it was reluctantly compelled to withhold its consent owing to 
an agreement—which might or might not be legally binding— 
with the predecessors of the City of London Electric Lighting Co. 

——— ` 

Our amiable contemporary, the Journal of Gas Lighting, 
professes surprise at our having contradicted, last week, its 
sweeping statement that electric power “ cannot beat horses 
on town tramways, from the point of view of remunerative 
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working.” It cites the municipal tramways of Liverpool and 
Birmiogham in support of this assertion, and it is good 
enough to quote figures from The Electrician analyses 
of costs for these two tramway systems. Well and good; 
but we do not see what this has to do with the general 
question of electric power not being able to beat horses. 
Thank goodness electric traction does not depend on what 
they do down at Liverpool or Birmingham. If our 
contemporary is unable to find an electric tramway system 
that does not bear out our contention, let it interview the 
managing director or the chief engineer of the tramways at, 
say, Bristol. If this suffices not, we can supply it with along 
list of towns where the replacement of horses by electric power 
has been an unqualified financial success. Let places like 
Liverpool and Birmingham take care of their own data. 
—" 

WE tender our sincere condolence to the directors of the 
General Electric Co. (1900) upon the calamity which befel 
them last Monday, through the destruction by fire of a portion 
of their premises in Queen Victoria-street, utilised as stores 
and offices, Lamentable as is the destruction of property 
by fire, the catastrophe is rendered infinitely more deplorable 
when there is loss of life; and our sympathy goes out to 
the staff and workpeople upon the tragic death of no less 
than ten of their young comrades. 


Tux fire department of the London County Council cannot 
evade censure, on account of the utter inadequacy of their 
provision for escape from the upper windows of a building 
on fire. It is scarcely creditable that no available fire 
escape could reach within 6ft. of the unfortunate victims 
pent up on the top floors. Much loftier buildings are 
commonly reached by movable fire escapes in America, 
these being built on a more servicable plan than is cus- 
tomary in England, besides having a higher range of action. 
On the other hand, it is much to be regretted that so lofty 
and crowded a building—wherein at times highly inflammable 
materials were stored—was not equipped with fixed and 
permanent fire escapes. 


me . —— — 


American Pacific Cable.— The House of Representatives 
rejected on Wednesday, by 108 votes to 71, the bill for the 
laying of a Pacific cable by the Government. 

Society of Arts.—The annual conversazione will be held on 
the 24th inst. in the Royal Botanic Society's Gardens Inner 
Circle, Regent’s Park, from 8:80 to 12 p.m. 


Royal Society.—The following Paper was down for reading 
yesterday :—Prof. E. Wilson, on The Dissipation of Energ 
by Electric Currents Induced in an Iron Cylinder when Rotated 
in a Magnetic Field." 

Obituary.— We regret to record the death, at Park House, 
Dumfries, on 9th inst., of Miss Agnes Anderson, sister of the 
late Sir James Anderson. The funeral takes place to-day, at 
St. Mary’s Church, Dumfries. | 

Erratum.— In 5 18 of Mr. Searle's article оп “ The Ballistic 
Measurement of Hysteresis ” (The Electrician, р. 219, May 80, 
1902) for ** where n ranges from 1 to infinity read where n 
ranges from 0 to infinity." 

Dutch-German Cable Enterprise.— The Second Chamber of 
the Dutch States-General have, it is announced, adopted the 
Convention between Holland and Germany for the establish- 
ment of a submarine cable service to the Dutch Indies. 
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The German Eleotro-Chemical Society.— The title of the 
German Electro-Chemical Society has been changed to the 
German Bunsen Society of Applied Physical Chemistry 
(Deutsche Bunsen Gesellschaft fiir Angewandte Physikalische 
Chemie). 

Deputation to the Board of Trade.—The seoretary of the 
Institution of Electrical Engineers informs us that the 
deputation to the Board of Trade on the question of electrical 
legislation, which has already been twice postponed, will be 
received by Mr. Balfour on Wednesday next, the 18th inst., 
at 12 noon. 


Manchester Section of the Institution of Electrical Engineers. 
—From the report of the committee of this section we learn 
that 12 ordinary meetings have been held during the session 
and that there was an average attendance of over 100 members 
and friends. The meetings of this section are now held in 
the new physical laboratory at Owens College. 


Personal—Mr. Arnold G. Hansard, who for many years 
has held various responsible posts with the Brush Electrical 
Engineering Co., including the direction of all their electrical 
designing (in succession to Mr. W. M. Mordey), and after- 
wards the direction of their traction contracts, has now left 
their service, and will in future engage in consulting work at 
92, Victoria-street, Westminster. 


South African Telegraphs.—The Eastern Telegraph Co. 
notified on 6th inst. that the shore end of the interrupted 
cable at Cape Town was temporarily restored on May 31st, 
since which date there had been no delay to Cape Town. The 
company were informed on June 5th that the land lines in 
Cape Colony had been restored to thorough working order, 
and as the cable-repairing steamer had then arrived at Cape 
Town the temporary repairs of the shore end of the cables were 
being made permanent. 

Benevolent Fund of the Institution of Electrical Engineers.— 
Notice is given that an extraordinary general meeting of the 
contributors to the benevolent fund will be held at the offices 
of the Institution, 28, Victoria-street, Westminster, on Mon- 
day next, June 16th, at 5 p.m., for the purpose of confirming 
the resolution passed at the extraordinary general meeting 
of the contributors held on May 9th to alter, amend, and revoke 
the rules of the benevolent fund in the manner set forth in 
the notice convening the last-mentioned meeting. 


Cable Interruptions and Repairs :— 
Date of 1 Date of Repair, 

Latakia— Cyprus June 21, 1899 

Ио iso ere ын Peor Шала April 19, 1902 — 
St. Lucia — St. Vincent May 9, 1902 — 
St. Lucia—Grenada .. ......... May 9,1902 . — 
Dominica—Martinique ......... May 9, 1903 — 
St. Lucia Martinique у 9,1902 . — 
Guadeloupe-—Martinique ...... ay 9,1902 . — 


Ma - 
Puerto Plata—Fort de France May 31, 1902 ... — 
Hong Kong — Manila ............ June 3, 1902 ... June 10, 1902 
Artificial Nitrogen Compounds. The production of these 
compounds will shortly be carried out by electro-chemical 
means at Niagara Falls, where the Atmospheric Product Co. 
will erect a factory. An experimental plant has been in 
operation there for some time, and Lord Kelvin on his recent 
visit expressed great interest in it. Nitric oxide is formed by 
the process from the nitrogen and oxygen of the atmosphere, 
high potential electric sparks being employed for the purpose. 
Nitric acid or nitrates are obtained from this gas, by direct 
reaction on water or other substances. 


The Edison Storage Battery.—According to information 
given to the New York correspondents of our daily 
contemporaries, Mr. Edison has considerably improved his 
storage battery. It is stated that, on a recent trial, an auto- 
mobile, fitted with Edison cells and carrying two persons, ran 
60 miles over rough roads with gradients of from 2 to 12 per 
cent. The same car, run until the cells were exhausted, 
covered 85 miles. At the completion of some long-distance 
trials it is announced that the manufacture of cells for auto- 
mobile purposes will be commenced. 

Wireless Telegraph Patents.—The German newspapers 
state that the application of the Allgemeine Elektricitats 
Gesellschaft that the Braun wireless telegraph patent should 
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Patent Office. This decision may be appealed against. It 
will be remembered that Messrs, Siemens and Halske are the 
owners of Prof. Braun’s patent, and it has been contended that 
both the Slaby-Arco system of the Allgemeine Elektricit äts 
Gesellschaft, and the Marconi system as now employed, utilise 
methods disclosed in the Braun specification. 

Electric Railway Accident.—The Metropolitan Elevated 
Railway of Chicago crosses the Chicago river by a bascule 
bridge, and on May 15th a train started to run on the bridge 
when it was being raised to allow a steamer to pass. The 
motorman evidently overran the signals, and could not stop 
his train until the first car had run partly on the rising leaf 
of the bridge. The car was derailed, and its rear truck 
jammed in the opening at the heel of the bridge, but no one 
was injured. The railway employs an automatic stop at some 
of its junctions for applying brakes to a train overrunning the 
* stop” signal, but at this particular bridge the appliance is 
not used. 


American Association for the Advancement of Science.—The 
fifty-first annual meeting of thia association will be held at 
Pittsburg, Pa., from June 28th to July 3rd, when the head- 
quarters will be the Hotel Schenley, Pittsburg. In addition to 
the meetings of the society, there will be numerous excursions 
to tho outlying country and also to works of interest in the 
neighbourhood, notably the Carnegie Steel Works, Westing- 
house Electric, Machine and Air Brake Co.’s Works, Union 
Switch and Signal Co.’s Works, and the factory of the Nernst 
Lamp Co. These are of special interest to engineers, but the 
other sections of the association will find themselves equally 
wel] catered for. 

Association of Technical Institutions.— The following reso- 
lutions in regard to the new regulations recently issued by the 
Board of Education have been unanimously adopted :— 

(a) That this association welcomes the simplification in the regulations 
as to grants for day and evening schools which the Board of Education has 
made in the rules it has issued for the seasion 1902-5 ; and that it desires 
to tender its cordial thanks to the Board for these concessions. 

(b) That this association notes with regret that the Board has not, as 
yet, promulgated any scheme of block grants applicable to the adult day 
classes in technical institutions ; it respectfully urges the Board to give 
this matter its early and favourable consideration, and it desires to point 
out that the only grants at present available for aiding this—the most 
important—form of technical education, are the comparatively meagre ones 
mentioned in sec. X of the Board's regulations for secondary schools. 

Carriages and the Telephone.—W e quote the following from 
The Times of Friday last, in order to show how, by the use of 
the telephone, order can be made to replace chaos wherever a 
large number of private carriages have to be handled promptly: 

Those guests attending their Majesties' Court who enter and leave the 
Palace by the grand hall are particularly requested to provide tbeir servants 
with a card on which their names are distiactly written, so that the advan- 
tages of the telephonic arrangements for calling carriages on departure from 
the Palace may be fully obtained. The Lord Steward desires to impress 
upon all thoee attending the Court the absolute necessity of a footman 
being with every carriage. The footman, as soon as possible after the 
carriage has set down, should return to the Palace and wait at the place 
assigned, and pay particular attention to the telephone calls, so that on the 
name being given he may be able at once to proceed to find and bring up 
his carriage. 

Multiplexing the Telegraphone.—Herr P. O. Pedersen, of 
Copenhagen, has recently been granted a patent for using the 
Poulsen telegraphone in such a way that a number of messages 
can be recorded on a single steel strip, and reproduced without 
interfering with one another. Two ог more recording magnets 
are employed, and their connections are varied for each mes- 
sage with а corresponding variation in the combined action of 
the magnets on the recording strip. The combinations are 
affected by means of plugs, and it is possible to reverse the 
polarity of certain magnets in respect to their neighbours so that 
the original message will not be reproduced, as the magnetic 
condition of that portion of the strip will oppose that of ths 
magnets themselves, and no current will be generated and con- 
sequently silence will result. It is unnecessary to use separate 
strips for each magnet, as a single strip will answer the pur- 
pose, it being only needed to arrange the magnets so that they 
act on different parts of the strip. 


A New Form of Secondary Cell Electrode.—The C'entralb'att 


für ccumulatoren-und Elementenkunde of June lst gives some 


details of a new electrode, the invention of K. v. Stechow, of 


be declared void has been refused with costs by the German Berlin. It consists of a frame, within which strips of lead 
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wound in spiral form are fixed, one end of these strips being 
free in order to allow for contraction and expansion. The 
spirals, after fixing, are subjected to pressure in order to 
close partially the space between the spiral windings, and 
to bring their ends within the borders of the frame. A 
granular mass soluble in water may be utilised with advan- 
tage in this operation, in order to prevent the spaces between 
successive windings of the spiral from being entirely closed up. 
The electrode, after dissolving out this inert material in 
water, is ready for the electrolytic bath. When properly con- 
structed this form of electrode possesses great superficial area, 
with small transverse measurements—an advantage of con- 
siderable importance in the accumulator and other industries. 


Wire Subways.—The growth of cities in America and the 
continual expansion of electric lighting and power schemes 
have necessitated the placing of conducting cables under- 
ground, though there are many places in which overhead wires 
are still permitted. In large cities, however, the simple con- 
duit or armoured cable has been found quite inadequate to 
meet the continued demands, and steps are being considered 
for the construction of permanent underground subways. 
According to the Electrical Review of New York, there have 
been many plans brought forward for the introduction of 


these tunnels in that city, but they have not developed in 


any way. Even when the present rapid.transit subway was 
planned no very adequate provision was made for under- 
ground wires and pipes. In Chicago, however, a large subway 
is being built, with ramifications through the business districts, 
for the purpose of carrying cables for light and power. 

British and American Coal Getting.—4Àn interesting com- 
parison was recently drawn between the methods of obtaining 
coal in these countries in an issue of the Engineering Magazine. 
The American conditions are favourable to the use of elec- 
tricity, as the mines are at no great depth, and there is little 
or no fiery gas, consequently the use of machinery is much 
more extended. Again, the land above the mines is generally 
owned by the colliery proprietors, so that if subsidences occur 
they do not disturb anything on the surface. The number of 
coal-cutting machines employed is 8,907 for the year 1900. 
In Great Britain, however, the conditions seem to be reversed, 
there being deep mines and shafts containing fiery gas, and 
machinery is very little used, only 811 coal-cutting appliances 
being employed in the year 1900. The difficulties of haulage 
are largely increased in deep level mines, and there is much 
greater fear of employing electrical machinery by reason of 
the fiery gases. The article concluded with the assumption 
that the prevailing high prices of freight and railways in this 
country ultimately will seriously affect the coal trade to the 
advantage of American export. 

Fatal Fire at the General Electric Co.’s Stores.—A fire of 
comparatively short duration, but attended with disastrous 
results, occurred in a building partly occupied by the General 
Electric Co., at 67, Queen Victoria-street, on Monday last, at 
about five o’clock in the evening. The particular part of the 
building in which the fire broke out was utilised as offices and 
stores on the sixth floor, where a large number of girls were 
employed and to which, unfortunately, the first escape which 
arrived did not reach. This being so, a number of the 
female employés jumped into the roadway, where a tarpaulin 
was held to break the fall, but all of them were more or less 
injured. So rapidly, however, did the fire spread that by the 
time a longer escape arrived it was impossible to enter the 
building, although one fireman bravely rescued two of the girls 
by being lowered from the roof by means of an electric wire, 
and being drawn up again by the same means. Eventually, 
when the fire had been aufficiently overcome to make a search, 
the bodies of eight girls and two other employés were dis- 
covered burnt to death, and in addition to these seven others 
are in hospital suffering chiefly from injuries received in their 
leap from the windows. The origin of the fire has not yet 
been ascertained, and in view of the unfortunate loss of life, 
said to be mainly due to the inadequacy of the life-saving appa- 
ratus at the disposal of the fire brigade, the London County 
Co incil is to discuss the matter fully at its next meeting. The 
inquest was opened yesterday, and, after identification of the 
bodies, adjourned to the 19th inst. at the Guildhall. 


Report of the Board of Trade and Light Railway Commis- 
sioners.—This report, which was published last week, shows 
that during the year ended December 81, 1901, 45 orders 
were submitted to the Board of Trade by the Light Railway 
Commissioners for confirmation. The number actually con- 
firmed before the end of the year was 27, as well as an 
additional 22 remaining over from 1900. Three of the out- 
standing 18 were rejected, and of the 15 then left, nine have 
been confirmed this year, the others being still under con- 
sideration. The proportion of electrical schemes confirmed 
is well up to the average. In the matter of loans we again 
note that financial support has not been given by the 
Treasury to any electrical scheme. In one case a free 
grant of £24,850 was made, and in another a similarly free 
grant of £22,000 is reported, with a loan of £6,000, free of 
interest in the latter case. Two further free grants of £2,500 
and £7,000 had been conditionally agreed upon by the 
Treasury, the latter in respect of an order not yet confirmed, 
in addition to a loan of £8,500, without interest, and two 
others of £7,500 and £11,000 at 3 and 81 per cent. respec- 
tively, but none of these schemes were electrical. The fifth 
annual report of the Light Railway Commissioners, which 
is attached, states that, since the passing of the Light Railway 
Act in 1896, 879 applications for light railway orders have 
been received, of which 157 (including amending orders) have 
been passed and confirmed by the Board of Trade. 


Mr. Swinburne on the Electrolysis of Gas Mains.—On Wed- 
nesday last Mr. Swinburne delivered a lecture before the Incor- 
porated Gas Institute on the‘electro'ysis of gas and water mains 
by the stray currents from electrical tramways. He traced the 
history of the legislation as to tramways and the telephone 
and gas and water industries. The present position is that 
tramways may use earthed returns, and are not liable for 
damages to gas and water companies if their pipes are corroded, 
provided proper precautions are taken by the tramway under- 
takers to prevent excessive leakage. The lecturer went on 
to explain how the stray currents arise, and how they enter 
and leave the pipes. Electrolytic corrosion only occurs 
where the electricity leaves the metal and goes into the 
damp earth, The methods of minimising leakage are: 
using rails of larg» cross section, efficient bonding, or 
electric welding, or cast-iron jointing ; return feeders, return 
feeders with negative boosters” or ‘‘ suckers,” and helpers.” 
The method of. minimising the effects of stray currents 
is to connect the pipes by wires to the power-house, or to 
parts of the rails that are negative to them. One of the 
chief safeguards is that the tramways must themselves be the 
chief sufferers by electrolysis, a3 they have not only their own 
rails to consider, but they also use lead-covered cables which 
are very easily attacked, and destruction of these cables would 
be a very serious matter. The natural earth currents must 
have effects comparable with those of tramway leakage. Lead 
and iron service pipes in metallic contact with cast-iron mains 
are apt to be corroded without any extraneous currents, 
Finally, the lecturer held that the tramways do damage pipes, 
but he did not know how far the damage is really serious. 
Time will alone show whether the pipes will be seriously 
attacked when tramways are worked with the care usual in 
this country. If they are really injured, the companies should 
approach Parliament again later on. Electrolysis is a matter 
of degree and a matter of time. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 13th. 
PHyYsIcaL SOCIBTY. 

3:80 p.m. Meeting at the National Physical Laboratory, Bushy House, 
Teddington. Station: Teddington, London and South-Western 
Railway. The laboratory will be open until 6 p.m. for inspection. 

ROYAL INSTITUTION. 

9 p.m. Extra Evening Discourse by Mr. G. Marconi. 

Progress of Electric Space Telegraphy.” 
TUESDAY, June 17th. 
INSTITUTION OF JUNIOR ENGINEERS. 

Visit to the Globe Rope Works, East Ferry-road, Millwall, E. Train 
leaves Fenchurch Street at 5:50 p.m. 


Subject : “ The 
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CARDIFF CORPORATION ELECTRIC TRAMWAYS. 


Cardiff, the metropolis of the Principality of Wales, had a 
population at the last census of 164,815. The area of the 
municipal borough is 8,408 acres, or 19:18 sq. miles. During 
1899 the chairman and deputy-chairman of the Tramways 
committee and the borough engineer, acting on instructions 
from the Council, visited all the important tramways systems 
in the kingdom, and presented a lengthy and detailed report 
thereon, with the result that the Oounoil finally decided to 
adopt the overhead system of electrical traction. In June, 
1900, Mr. Arthur Ellis was appointed electrical engineer to 
the. tramways department, and took up his duties in Septem- 
ber of the same year. In the month of December following 
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he waszappointed borough electrical engineer and manager of 
* the electric lighting and tramways undertakings of the 
Corporation. 

The power-station building is chiefly of red brick with stone 
copings. On entering the building a spacious hall and inquiry 
office is provided, on the right and left of which are the 
battery-room and stores-room, mess-room, repair shops and 
smiths’ shop, .workmen’s lavatories, &c. Immediately over 
these rooms are the offices of the station staff, comprising in 
all five large rooms, complete with lavatories, &c. A bath- 
room is also provided for members of the staff. The staff 
offices are reached by means of a staircase leading from the 
main entrance hall as well as from the switchboard gallery in 
ihe engine-room. The engine-room and boiler-house are 
situated immediately behind the offices. The engine-room is 
a fine room, provided with excellent ventilation. It is 104ft. 
long, 60ft. wide and 56ft. high, and is lined throughout with 
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cream-coloured glazed brick. At intervals along the side walls 
substantial piers, with semi-circular arches, are provided, upon 
which the rails for the crane are fixed. On one side of the 
engine-room is the boiler-house, of the same length as the 
engine.room, and 56ft. wide and 48ft. high. The walls of 
the boiler-house fronting the boilers are lined with cream- 
coloured glazed bricks. Immediately to the side of and adjoin- 
ing the boiler-house is provided a building running the full 
length of the boiler-house, into which coal trucks are brought 
direct from the railway siding coupled up to the Taff Vale 
Railway. From this building the coal can be tipped either 
into the ‘bunkers above the boilers or into the coal storage 
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below the level of the siding. At one end of the boiler-house, 
and approached from the same and immediately beneath the 
repair shop and smithy, a large pump-room is provided, there 
being room for 12 feed-pumps of the Weir type. The roofs 
throughout are supported by mild steel principals and framing 
of neat design, composed of angles and flat tie-bars. | 

The buildings have been erected by Messrs. Symons & Co., 
of Cardiff, at a contract price of £16,100, the steel work being 
provided by Messrs. A. D. Dawney & Sons, of Cardiff. 
The chimney stack is situated at the front end of the building, 
and is 160ft. high. It is built of red brick and is octagonal 
in shape. The stack was erected by Messrs. Clark & Oo., of 
Cardiff, at a cost of £1,568. ; 

Mr. Ellis, in getting out the arrangement of these buildings, 
fixed their position in such а way as to leave room on the other 
side of the os room for an exact duplicate of the boiler- 
house and coal bunkers, so that when completed the engine- 
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room will be between two boiler-houses, These extensions 
he anticipates will be required at an early date. The present 
buildings are all finished off with temporary brick ends. 
There is sufficient room on the present site to extend the 
0 Т a further 800ft. with two chimney stacks at each 
end. At the end of the buildings and in front of the offices 
a large cooling pond is being provided for condensing pur- 
s. The water in the pond is drawn from a fresh water 
rook running along one side of the main building and dividing 
ihe power-station site from that of the main car depót. Mr. 
Ellis intends, when necessary, to erect cooling towers over the 
pond, which has been built with this end in view. The con- 
struction of the pond is very substantial, and has been con- 


E—IP e 


o 
| "EU 
H H 
= 
м 
pen 
—" 


Musgrave & Sons. They are all of the inverted vertical 
cross-compound condensing type, of heavy design, and work 
under a steam pressure of 14010. per square inch, at: a 

speed of 100 revs. per min. Each engine is fitted with its 
own condenser driven by side levers from the crossheads. The 
air pumps of the smaller sets are 25in. diameter, 12in. stroke 
steel air pump, bricket rod and deep brickets, having a series. 
of small valves and also delivery grid with valves. The con- 
densers are of the injector type with suitable water regulators. 
The engines are entirely enclosed, and forced lubrication is 
used for all parts, the oil pumps being worked by eccentrics. 
The governors are of the quick-speed type driven by ropes 
from the crankshaft. Means are also provided so that, the 
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PLAN or CARDIFF CORPORATION POWER STATION. 


structed by the public works department under the direction 
and supervision of the borough engineer, who prepared the 
detailed drawings of the same to meet the requirements 
supplied to him by Mr. Ellis. 

The tramways department are very fortunate in having the 
power-station on a site provided with a supply of water and a 
railway siding, and it is hoped that by this means the costs of 
generation of current will work out at a very low figure. 

Plant.—The present power-station buildings will be fully 
occupied with plant during the present year. At the present 
time there are in the engine-room four engines, each of 
500 K. p., and two more on order of 1,600 н.р. each. The 
engines have been and are being gupplied by Messrs. John 


speed can be altered up or down by hand whilst the engines 
are running, the governing variation from no load to full 
load being 2j per cent. The flywheels are 16ft. diameter, 
made in halves, having & weight of 14 tons in the rims alone, 
the total weight of each wheel being 85 tons. The larger 
engines have cylinders of 88in. and 58in. diameter respectively, 
with a stroke of 8ft. біп. The four 500 н.р. engines cost 
£14,508, including spare parts and foundation plates, and the 
two 1 600 н.р, engines on order will cost £14,742. 178. 

The four generators at present installed were supplied by 
the British Westinghouse Electric and Manufacturing Co. 
They have each an output of 300kw., and are capable 
of withstanding overloads of 25 per cent. for two hours and 
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50 per cent.'for short periods without sparking and without 
moving the brushes. jThey are of the multipolar type and 
are mounted directly on to the shafts of the engines, between 
ihe;high and low-pressure engines. The generators work as 
compound machines on tramway loads at a pressure of 500-550 
volts, and as shunt machines on lighting loads at a pressure of 
460-500 volts. The four generators cost £7,890. The two 
large generators on order are being supplied by Messrs. 
Dick, Kerr & Co., and have each a capacity of 900kw. 
They are being made to meet the same conditions as those 
already installed, and will be mounted on to the shafts of the 
engines in a similar manner. These two generators are being 
supplied at a cost of £5,560. There is also in the engine- 
room an 80kw. motor-generator, which works in conjunction 
with a battery of accumulators and serves several purposes, 
amongst which are the following :— 


1. It receives current from the main battery bus bars at 


500 volts, and gives out current at a pressure of 100—140 
volts for charging the battery or supplying the works lighting 


double-wound armature, with a commutator at each end. The 
reason for the double-wound armature on this side of the 
machine is to get the maximum output out of the machine, 
and to run the set at constant ; 

A battery of accumulators has been supplied by the Tudor 
Accumulator Co., and consists of 56 cells with 81 plates in 
each. The cells themselves consist of lead-lined wooden boxes, 
supported on oil insulators. The capacity of the battery is: 
2,100 ampere-hours when discharged at 210 amperes, 1,800 at 
860, 1,620 at 540. The normal rate of charge із 800 amperes, 
and the maximum rate of charge 875 amperes. The duties 
of the battery, as previously mentioned, are the direct lighting 
of the power-station and car depót and the supply of current 
to the motor generator. 

. In the engine-room there is a hand-driven 20-ton travelling 
crane, which can operate the whole length of the buildings. 
It is intended to eventually equip the crane electrically, and 
thus save time and labour. This crane was supplied by Messrs. 
Joseph Booth Bros. 


VIEW OF ENGINES FROM CYLINDER LEVEL. 


independently (which can also be supplied direct from the 
battery when the motor generator is not working). 

2. It can work in the reverse order and receive current 
direct from the battery at 100 volts, and give off current at a 
pressure of 500—550 volts. By this means it is possible to 
shunt cars, &c., in the depóts when the main plant is shut 
down, and to work the various motors in the power 
station in connection with the mechanical stokers, &c., when 
ore steam in the boilers previous to starting up the 
plant. 

8. It is also used for running any specially early cars, or 
repair trolleys for night work on the overhead equipment. 

The motor-generator was supplied by Messrs. D. Bruce 
Peebles & Co. It consists of two generators coupled together, 
with a flywheel between the machines, and mounted direct on 
to a common bed-plate. The low-tension machine has a 


The main switchboard is built direct into the wall at one 
end of the engine-room, and stands back in a recess, taking 
up 42ft. of the total width of the room. Immediately in front 
of the board there is a clear space 10ft. in width. The gallery 
is carried through into the boiler-house and to the coal bunkers 
beyond, so that the engineer-in-charge can control the whole 
station with the smallest amount of trouble. The switch- 
board is of the standard Ferranti pattern, and consists of 
10 feeder panels, each of 600 amperes capacity; 2 return 
feeder panels, each of 1,500 amperes capacity; 1 positive 
booster panel; 1 negative booster; 8 panels for motor 
generator and battery; 1 Board of Trade panel; 4 300kw. 
generator panels; 2 900kw. generator panels; 4 panels for 
controlling supply of current for private and public lighting 
and power purposes, each of these panels having a capacity of 
1,000 amperes. 
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On the front of the board there is a table standing out 
from the board 2ft. Gin., upon which the field regulating and 
motor-starting switches are placed, the resistances being below 
the board. There are also four panels on the front of the 
table for controlling the works motors, battery and regulating 
cells, &c. There are two independent sets of main ’bus bars 
for controlling the traction and lighting loads. Each of the 
‘bus bars has a section of 6 sq. in. All the switches are 
designed for a current density of 60 amperes per square inch 
of contact area. Each panel ia fitted with an automatic cir- 
cuit breaker of the Ferranti pattern, and the various instru- 
ments are of the edgewise. pattern. The recording instruments 

ere supplied by Messrs. Elliott Bros. There are three 

eston type illuminated dial voltmeters at each end of the 
board for lighting and traction purposes. There is also an 
independent switchboard for controlling the works lighting. 


front of the boilers, and independent of the blow-off trench. 
There are at present two feed pumps fixed in the pump-room, 
and a third one on order. These were supplied by Messrs: 
G. and J. Weir, of Glasgow, and are of their vertical direct- 
acting type, capable of delivering each 6,000 gallons of water 
per hour against a pressure of 160lb. per square inch. The 
steam, exhaust, injection, and overflow pipes, and also the 
auxiliary and feed pipes, were supplied by the Sir Hiram 
Maxim Electrical and Engineering Co., who have also on 
order the pipe extensions for the two large engines and three 
boilers. This firm also supplied the central gangway and 
switchboard gallery in the engine-house. The steam pipes are 
made of the best wrought steel and other pipes of cast iron. 
The main steam pipes in the boiler-house are 18in. and 14in. 
diameter, and are coupled to each boiler by means of a 7in. 
branch, from which there is also а Tin. bye-pass to the super- 


View or Main GENERATORS FROM FLOOR LEVEL. 


In the boiler-house there are at present fixed four Lancashire 
boilers, 80ft. by 8ft., with provision for three more of similar 
size, which are now being delivered. These were supplied 
by Messrs. John Musgrave & Sons, and are made for a 
daily working pressure of 150lb. per square inch. Each 
boiler has two flues, with five cross tubes in each. The boiler 
fittings were supplied by Messrs. Hopkinsons, and are of their 
latest type. At the rear end of each boiler there is a super- 
heater of the Musgrave type, so arranged that they can be 
easily moved for inspection, the steam in the meantime going 
direct to the main steam range. At one end of the boiler-house 
there is a Green's economiser, consisting of 288 pipes, built 
into a bye-pass from the main flue. The scrapers are 
driven electrically. The mechanical stokers, metal coal 
bunkers, ash conveyer and elevator are supplied by Messrs. 
T. and T. Vicars. The stokers are of the coking type, and 
hoppers are taken to each from the coal bunkers above. 
The ash conveyer is of the worm type, working in a trench in 


The main pipes are coupled up to suitable water 
separators at each end of the boiler-house. There is a large 
expansion bend in the centre of the range. The main range 
in the engine-room consists of two 14in. pipes supported by. 
the central gangway. This range is coupled up through 
separators at either end: to the boiler-house range by 14in. 
pipes. The separators are drained through Geipel steam traps, 
and delivered into the main drain pipe which runs back to the 
cooling pond. A duplicate system of 4in. auxiliary steam 
pipes is provided for the pumps, with separators and drains. 
Adjoining the power-station and on a site of 2 acres, 
which is divided from the power-station by the Roath Brook, 
the main car depot is at present being erected. This, when 
completed, will accommodate 100 cars. The main portion of 
the depót consists of four bays, each 320ft. long, with three 
tracks in each, the total width being 136ft. At the side of 
the shed there are offices. At one end of the shed there will. 
be an electrically-driven traverser operating the full width of 


heaters. 
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the shed for transferring cars either from one track to another 
or into the repair shops beyond. The traverser pit is 25ft. 
wide. The repair shops consist of a machine shop 120ft. by 
68ft., painting shop 90ft. by 88ft., smithy 29. by 25ft. and 
carpenier's shop 29ft. by 25ft., together with mess-room for 
the men, oil stores, sand stores, &c. The foreman in charge 
of this part of the shed has an office between the paint shop 


EXTERIOR OF WORKS VIEWED FROM COAL SIDING. 


and the machine shop with glass windows on all four sides, so 
that he has & complete view of the whole building from his 
office. The contractors for this building are Messrs. D. W. 
Davies, whose tender for the work was £21,988. This firn 
also built the car depót at present in use at the opposite end 
of the town, the second shed accommodating 82 cars. 


BoiLER Tors AND STEAM RANGES. 


Permanent Way.—Cardiff is an ideal town for tramways, 
being practically flat; there are only four gradients on the 
whole system, the worst of which is only 1 in 20. On the 
other hand, the tramways are handicapped to some extent 
by very low railway bridges, necessitating the reduction of 
headroom inside the cars, and on two routes the use of single- 


deck cars. Fortunately, on the main route to the docks, 
where most of the cars run to, it has been possible to lower 
the roadway 15in., giving sufficient headroom under the bridge 
on this route for the use of double-deck cars. The sharpest 
curve on the system is 40. radius. 


CENTRE-POLE CONSTRUCTION. 


Girder rails have been used, having a weight of 100lb. per 
yard. The rails are 6}in. in depth and а "in. flange, the 
groove of the rails being 1łin, wide by 11in. deep. The rails 
are laid on a concrete bed 11ір. deep, are 18in. wide, the 
depth of the concrete under the other portions of the track 
being 8ш. The rail joints are made by fishplates weighing 


Main SWITCHBOABDS. 


64lb. per pair, with six lin. bolts and patent lock nuts. The 
joints are further secured by sole plates 2ft. by 11in. and gin. 
thick, secured by four single and two double clips by [s 
bolts and nute. The tie-bars used were specially designed by 
Mr. Harpur, the borough engineer. The rails being 6]in. 
deep, and the paving blocks only 4in., enables the rails to be- 
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buried in concrete to a depth of 21in. The length of the rails 


is 45ft. The first lot of rails were supplied by Messrs. Dick, 


Kerr & Co., and the second by Messrs. Bolckow, Vaughan & 


Co. The points and crossings, drain rails and joint plates, 
have been supplied by Messrs. Askham Bros. and Wilson 
and by Messrs. Hadfield. The track is almost entirely 
paved with wood blocks, with composition blocks between the 
tracks, where centre poles are used. To reduce the wear and 
tear on the wood blocks at the sides of the rails, cast-iron 
paving blocks are laid alternately with the wood blocks. 

The track construction was commenced on one of the new 
routes in December, 1900, and a portion opened for horse 
tramway traffic in June of the same year, when the Royal 


TROLLEY WAT£R-CART AND STREET SWEEPER. 


Agricultural Show was held in Cardiff. Several other new 
routes were completed during the same year, the work being 
done for the tramways department by the publio works 
department of the Corporation. 

On December 12, 1901, after long and wearying nego- 
tiations with the Cardiff Tramways Co., terms were arranged 
whereby the company agreed to hand over their lines to the 
Corporation on December 81, 1901, the sum paid for the lines 
being £50,000. The Corporation also took over 52 vars and 
342 horses, for which they paid £15,642. There still remains 
to be paid to the company the sum to be agreed upon for the 
purpose of three depots. 

Cables.— The cables are single conductor plain lead-covered, 
drawn into Doulton’s earthenware conduits. There are seven 
main feeding points on the system, the feeders varying in 
section from 0:6 вд. in. to 0:4 sq. in., there being five 0'6 sq. in., 
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butors running along the several routes vary in size from 
0:4 sq. in. down to 0°15 sq.in. Test cables, consisting of 
three-core cables, are taken to the various points of the system, 
one conductor being used for testing purposes and the other 
iwo for telephones. Special telephone pillars are fixed every 
half mile along each route and at different points in the centre 
of the town, and are in communication with the power-station, 
central offices, depóts, &. The whole of the cables were 
supplied by the British Insulated Wire Co. whose contract was 
over £28,000. 

The conduits are laid solid in concrete, and from the power- 
station to the centre of the town there are 80 ducts. At this 
point the conduits radiate in all directions along the several 
routes. At the power-station end the main line of conduits is 
coupled up to the power-station by means of a subway 300ft. 
in length and 10ft. high by 4ft. in width, in direct communica- 
tion with the main switchboard. 
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Overhead Equipment.—The whole of the overhead equip- 
ment has been carried out by the men of the tramways 
department under Mr. Ellis, the poles, brackets and bases, 
&., being also designed by him. The equipment is solid 
and substantial, flexible suspension being used throughout. 
Centre poles are used chiefly, although side poles and brackets, 
arms and span-wire construction are used on some of the 
routes where the streets are narrow and not sufficiently wide 
for centre poles, although double track is laid. Specially 
heavy materials have been used, including 3/0 trolley wire 
supplied by Messrs. Back and Manson, the agents for Roebling 
& Sons. The hangers are made of best gunmetal, with fin. 
insulated bolts. None of the ears are less than 18in. long, 
and were specially designed to give strength. The ears vary 
in length up to 36in. The insulation is of Actna type, the 
line materials being supplied by Messrs. R. W. Blackwell & Oo. 
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SECTION OF TRACK, 


one 0*5 sq. in. and one 0:4 sq. in. feeders. These feeders run 
direct from the power-station to feeder pillars, and are not 
tapped between these points. The feeder pillars are of special 
design by Mr. Ellis, and contain one main feeder switch of 
600 amperes capacity and four switches of 800 amperes each, 
a lightning arrester being provided in each pillar. From these 
pillars cables are taken to the section pillars from which each 
route is fed. The section pillars contain two main switches, 
for cutting the distributors into sections, and four line switches. 
There are two return points on the system from which insu- 
lated cables are taken back to the power-station, and from one 
of these three 0-8 sq. in. cables are taken and from the other 
two 0:6 sq. in. cables. These cables are coupled to the rails 
by means of special clamps and copper bonds. The distri- 


Cars.—Three types of cars are used—viz., double-deck four- 
wheel cars with a fixed wheelbase of 6ft.; double-deck bogie 
cars, with maximum traction trucks and single-deck bogie 
cars with maximum traction trucks, the wheelbases being 4ft. 
The cars are fitted with a controller at each end, having four 
series notches and three parallel, also four notches for the 
electric brake. The electric braking is effected by connecting 
the motors, as series generators in parallel and in series with 
the same resistance as used ordinarily. Each car is fitted 
with an automatic circuit breaker, main motor switch and 
main fuse with magnetic blow out, lightning arrester and 
kicking coil. The trolley standards are of the enclosed spring 
type, a single spring under compression being used. The 
trolley standard is in one piece, made of malleable iron. A 
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guper-elevation stop is provided to limit the vertical motion of | station, together with the cables, overhead equipment and cars 
the trolley pole. Mr. Wood's trolley heads, made by the have all been carried out in accordance with the plans and 
General Electric Co. are used. specifications prepared by the borough electrical engineer and 
The four-wheel trucks are the Brill No. 21 E type with | manager, Mr. Arthur Ellis, M. I. M. E., M. LE. E., who, from 
80in. wheels, The spring base measures 14ft. біп. and the | the commencement has been very ably assisted by his chief 
extreme length of top plate 15ft. 7in. The maximum traction | assistant, Mr. C. E. Davies. It is expected that the system 
trucks were supplied by Messrs. J. G. Brill & Co., and the | when complete will cost over half a million of money. The 
wheel base is 4ft. and the driving wheels, 80in. with 20in. pony | tramways were officially opened on May 1st, and since that time 
wheels, and with steel tyres and wrought-iron centres. have been running smoothly and no accidents of any conse- 
Each car is fitted with two series wound motors, each capable | quence have taken place. Since the opening the traffic on the 
of a draw bay pull of 1, 400lb., and, at this load, of propelling | electric cars has been enormous, and they have already become 
the car at a speed of 8 miles an hour at a pressure of 500 volts. very popular in the district, the public realising the greater 
The cars have been supplied complete with equipments, &c., | facilities offered to them for getting about. 
by Messrs. Dick, Kerr & Co. It is expected before the system In conclusion, we desire to express our thanks to Mr. Ellis 
is complete that there will be at least 150 cars required. for great assistance rendered by him in the preparation of this 
The general arrangement and plant, &o., at the power- ! article. 


CAMPS BAY, CAPE TOWN AND SEA POINT TRAMWAYS. 


The Camps Bay and Cape Town tramways, as they exist | vent easy shipping facilities, but serious trouble arose from the 
to-day, are a natural extension of the previously existing Cape | difficulty of obtaining adequate labour; yet, in spite of these 
Town line, although the Camps Bay section is owned by a | drawbacks, the tramway system, comprising 9 miles of diffi- 
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Fic. 1.—МАР or THE ENTIRE Tramway ROUTE. 


separate financial organisation. The construction of this | cult track work, has been completed without serious delay. 
tramway would have presented numerous difficulties under | The construction of the line has been carried out under special. 
ordinary circumstances, but these were considerably enhanced | Act of Parliament, and a clear idea of the system will be 
during the progress of the Boer war. Not only did this pre- ' obtained from the map in Fig. 1. Commencing at the Round. 


THE ELECTRICIAN, JUNE 13. 1902. 


800 


Fic. 2.—Vigw oF Camps Bay LINE, 
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Fia. 3.—VIEW OF GENERATING SETS. 
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Church, Sea Point, on the south-west of Cape Town, where 
connection is made with the Cape tramway, the line com- 
mences on an easy ascent, and has reached at the end of the 
first mile an altitude of nearly 300ft., grades of 1 in 12, or 
8:38 per cent., having been encountered. Continuing south- 
ward, Upper Clifton is reached, and at this point a magnifi- 
cent view is obtained of Camps Bay and the range of moun- 
tains—the Twelve Apostles. The line passes the. old toll house, 
and at Camps Bay the track leaves the roadway and continues 
over land purchased by the company. A section showing the 
gradients is to be found in Fig. 5. 


dry stone work laid in courses. In places these were of excep- 
tional strength, measuring from 6ft. t» 10ft. thick at the base, 
and from 20ft. to 25ft. in height, crossing the deep sluits of 
water courses on the estate. A view of a portion of the line 
is given in Fig. 2. 

Permanent Way.—The gauge of the tramway is 4ft. 83in., 
and is thus uniform with the Cape Town tramways, over 
which system running powers have been obtained. 

Overhead Eguipment.—The side-wire system has been 
adopted, the trolley wire, №. “0” B. W. G., being carried at 
a height of 18ft. 6in. above the rail level. Owing to the 
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Fic. 4.—PLAN AND SECTIONAL ELEVATION OF Power HOUSE. 


After passing the power house the tramway is laid over the 
private estate of a local land company, and, following a new 
roadway which bas recently been made for the purpose, the 
most southerly point of the tramway is reached at Oudekraal. 
Here the line diverges in a north-easterly direction, and, after 
encountering the heaviest grades of the system, the highest 
altitude is reached at Kloof Nek, at which point, some 800%. 
above sea-level, there is obtained one of the finest views in 
the colony. The distance from the Round Church at Sea 
Point is, roughly, 7 miles, 

The laying of the permanent way called for not only a con- 
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tortuous character of the route, it has been found necessary to 
run the trolley wire partly on one side of the road and partly 
on the other to allow of the poles being fixed in the most suit- 
able positions. 

Generating Station.—The generating station and car shed 
(Fig. 6) are situated at Camps Bay, almost at the southern 
extremity of the system. This site was the most suitable 
owing to the proximity of sea water for condensing purposes. 
A continuous supply of fresh water for boiler-feed purposes is 
also obtainable from a spring, a small stream flowing there- 
from down Table mountain. 


Fic. 5.—Sgction SHOWING GRADIENTS OF THE ROUTE. 


siderable length of new roadway, but more than 75 per cent. 
of the existing roads һай to be widened and graded. Though 
blasting operations on a large scale were necesgary, they pro- 
vided much excellent stone for concrete and road metalling, 
and the decomposed granite proved a suitable material for 
surfacing the roadways. Besides making provision for carrying 
off the heavy rains by means of capacious drains and culverts, 
massive retaining walls had to be constructed, consisting of 


1 

The engine room ів 946. by 42ft., and consists of two floors 
and a condenser pit. An overhead travelling crane, arranged 
for hand power and capable of lifting 10 tons, rans the whole 
length of the engine room and has a lift of 16ft. The boiler. 
‘house is 94ft. long by 43ft. 5in. wide. The car shed, which is 
also part of the same buildings, is 186ft. long by 94ft. wide, 
‘with eight lines of track, four of which have pits running their 
entire length. A plan of the entire building is shown in Fig. 4, 
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The generating plant (Fig. 8) consists of two direct-coupled 
400kw. sets. The engines, constructed by Yates and Thom, 
are of the cross-compound type, fitted with Corliss automatic 
valve gear, developing 720 в.н.р. with a steam pressure of 
150lb. at the cylinders when running at 90 revs. per min. The 
flywheels are 18ft. diameter, and weigh about 24 tons. 

In the condenser pit are two surface condensers with com- 
bined air and circulating pumps. These are of the Admiralty 
type, and are specially devised for using tea water. 

The generators were built at the works of the English 
Electric Manufacturing Co. (Ltd.), Preston, and are similar to 
those described in The Electrician of May 9, p. 98. 


Fic. 6.—Car SHED AND Power HoUsE. 


The output of each of the machines is 400kw. at 550 volts ; 
they are compound wound, and are in accordance with the 
standard practice adopted at Preston. 

The switchboard consists of nine panels, of which three are 
generator panels, three feeder panels, one station panel, one 
lighting panel and one leakage panel. Two of the generator 
panels only are in use, the other being a spare. Each is fitted 
with & positive and negative quick breaking switch, capable of 
carrying 1,000 amperes, a magnetic circuit breaker and an 
ammeter reading from zero to 1,200 amperes. Two of the 
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Fic. 7.—GRrIDIRON OPEN САВ. 


feeder panels are in use, the other being & spare. Each is 
fitted with an automatic circuit breaker similar to those 
used on the generator panels, an ammeter reading up to 
500 amperes and a quick break switch for connecting feeder 
to 'bus bar. The station panel is provided with a main 
ammeter reading up to 3,000 amperes, on which the total 
output of the station is constantly shown, and a recording 
wattmeter. It is also fitted with a recording voltmeter, with 


а working pressure of 550 volta. The lighting panel is 
arranged for six 50-ampere double pole circuit switches, with 
fuses and throw-over switches. 

In the boiler-house are two water-tube boilers, each with a 
heating surface of 8,654 sq. ft., and capable of evaporating 
12,000lb. of water per hour under normal conditions. Each 
boiler is fitted with a dead weight safety valve and a spring 
valve set to blow off at 1601]. pressure. Feed water is supplied 
by means of two compound non-condensing duplex pumps, 
working at a pressure of 160lb, and capable of delivering 
94,0001, of water per hour against a boiler pressure of 160lb. 
Before being pumped into the boilers the feed water is passed 
through a fuel economiser containing 288 pipes fixed in the 
main flue. The chimney stack is 125ft. in height, and 5ft. 
inside diameter at the top. 

The feeders are lead-covered and insulated with paper and 
vulcanised rubber. They are laid in cast-iron troughs 18in. 
below the surface and surrounded with bitumen. The main 
cables are laid in 4-miie sections, and at the junction of each 
section a feeder pillar is placed in which the cables are con- 
nected to a 'bus bar, and from thence to the trolley wires in 
the usual manner. 

The cars are of the single-deck bogie type, some of which 
are what are known as gridiron open cars, and some are of 
the combined type. The former (illustrated in Fig. 7) have a 
seating capacity of 65 passengers and the latter of 54. The 
length of car is 40ft., width 7ft. ŝin., and inside height 8ft. 
They were shipped to Cape Town completely finished, the 
only work to be done before they could commence to run 
being to mount them on the trucks, connect the wiring and 
fix the trolley poles. The car bodies are mounted on trucks of 
the bogie type, each truck carrying two motors, one on each 
axle. 

Departing somewhat from the usual lines, the equipment of 
the cars comprises four motors, each of 25 B. R. P., во that each 
car is capable of developing 100 в.н.р. There is no doubt that 
four motor equipments with long cars are imperative where 
grades are heavy, and in the case of Camps Bay the gradients 
are unusually severe. Three brakes have been fitted on these 
cars—viz., а hand brake with a brake block on each of the 
eight bogie wheels, an air brake acting in conjunction with 
the hand brake, and an auxiliary slipper brake. In addition 
to these it is also possible, by throwing over the reversing 
switch, to convert the motors into generators, thus enabling 
them to act as a powerful emergency brake. The cars are 
operated from either end by means of a special controller 
designed for four motor equipments. It may be observed that 
£0 popular has Camps Bay already become, that the company 
anticipate that the present equipment of cars will shortly be 
found too few to cope with the traffic. 

Messrs. Dick, Kerr & Co. (Ltd.) have carried out this work 
to the specification of Messrs. Alfred Dickinson & Co., of 
Birmingham, and we are indebted to them for the above 
photos and particulars. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier Р'Атве.] 


A New Type of Coherer.—E. Branly uses a coherer consisting 
of a steel tripod with slightly oxidised feet, standing on a plate 
of polished steel. The oxidation is carried out at a fixed 
temperature, and remains in the same state for months. The 
receiving circuit contains this tripod coherer, and operates a 
Claude relay, which brings an accumulator circuit into action. 
The Morse connections are so arranged that, after the signal 
has been recorded, the recorder, in returning to its normal 
position, communicates a slight shock to the tripod, which 
decoheres it and makes it ready to receive the next signal. 
The tapping device used by Marconi is thus rendered super- 
fluous. The feebleness of the shock required renders it possible 
to increase the speed of transmission. The coherer is shielded 
from the influence of the sparks of its own transmitter by the 
attraction of an auxiliary electromagnet, which serves to lift 
the tripod very slightly off the steel plate-while signals are 
being sent out. The author claims that the new coherer is 
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more regular in function than any filings coherer, and that it 
has the same sensitiveness as any other coherer used for 


Morse signalling. 


(Е. BRANLY, Comptes Rendus, May 26, 1902.) 


Discharge between Flames.—J. Semenov makes a discharge 
pass ^*iween a gas jet and a metallic point, or between two 
gas jets. With two Bunsen flames 10cm. high, and an induc- 
tion coil, discharges may be obtained which show a peculiar 
and characteristic behaviour. The spark proceeds from the 
orifice of the jet connected with the positive pole, follows the 
dark external layer of the fiame, then leaves it, a little above 
the summit of the interior cone, and makes for the negative 
flame. It does not reach the latter, however, but stops about 
lom. in front of it. This difference is always well marked, 
whatever may be the sense of the primary current. The 
ordinary aspect of the spark is considerably altered within the 
flame. It is indicated by a brilliant point at the positive 
orifice, where the positive ions are projected, and a greater 
luminosity of the outer mantle of the flame. When the ne 
tive flame is very emall, and the negative point is placed abov 
it, the illumination of the mantle by the discharge is very well 
displayed. The flame appears much enlarged. When a 
platinum point is placed some distance off, the mantle is 
brightened when the platinum is made the anode, bui not 
when it is the cathode. There is a transportation of matter 
from the positive to the negative pole. 


IJ. Szuzxov, Comptes Rendus, May 26, 1902.) 


Temperature of the Aic.—C. Fery has made further experi- 
ments in radiation thermometry (see The Electrician, May 
16th, p. 148). He determined the temperature of the arc by 
a new method, employing Wien’s law giving the radiation in 
terms of any chosen wave-length, instead of the total radia- 
tion as in Stefan’s law. Wien’s formula is an exponential 
one of considerable complexity, but the author has compen- 
sated this complexity by a somewhat ingenious device. He 
reduces the standard radiation to equality with the radiation 
to be measured by interposing a very acute-angled prism of 
absorbing glass, and displacing it so as to interpose various 
thicknesses. It so happens that the absorption of the prism 
is also governed by an exponential formula of the Wien type, 
and the displacement is inversely proportional to the absolute 
temperature to be measured. The displacement actually 
required was 91mm. in red light and 49mm. in green light, 
giving 3,867deg. for the temperature of the arc in the first 
case and 8,897 in the second. This shows a considerable dis- 
agreement from the value obtained from Stefan’s law, which 
was 3,490deg. The author has, therefore, sought for the 
cause of the discrepancy, and has found it in the fact that 
carbon does not behave as an absolutely black body at the 
temperature of the arc, which is 8,490deg. 

[C. Frry, Comptes Rendus, May 26, 1902.] 


Aluminium liectifiers.—According to Graetz, an aluminium- 
alum-lead cell does not transmit a current at a voltage below 
22 if the aluminium is the anode, evidently owing to the diffi- 
culty experienced by the light aluminium positive ions in 
forcing their way through the thin sheet of alumina. E. König 
has made a detailed study of the behaviour of some such 
rectifiers, and finds’ that Graetz’s contention is not strictly 
correct. He puts it that an aluminium cell behaves like a 
condenser mounted in parallel with a high resistance and in 
series with a low resistance. Using four cells, arranged as 
indicated by Graetz, for the conversion of an alternate current 
into a pulsating continuous current, he found that the 
maximum efficiency increases up to a certain point (say an 
external resistance of 4 ohm) with increasing voltage. In the 
alternate-current circuit there is a phase difference between 
current and voltage which is greatest at zero load on the con- 
tinuous-current circuit, and decreases when the load on the 
latter is increased. The author also observed that all cells 
after a while show a growth of cylindrical rods of alumina 
about 7mm. long and 1mm. thick after prolonged use, which 
limits their life. 

[E. Konic, Electrotechn. Zeitschr.. May 29, 1902.) 


Absorption of Radiation by Metals. —E. Hagen and Н. Rubens 
have begun a series of measurements of the absorptions shown 
by various metals with regard to ultra-violet, visible and infra- 
red rays, primarily with a view towards accumulating material 
for testing the electromagnetic theory of light. In this first 
set of observations, made at the Reichsanstalt, they examined 
layers of platinum, gold and silver deposited on glass by 
various methods. The deposition of silver and its chemical 
and optical estimation enabled them to test whether sheets 
deposited chemically and by the disintegration of a cathode 
had the same physical constitution. They found that 
they had, and that even transparent films of silver have 
the normal deneity. The curves of absorption given for the 
three metals extend over wave-lengths 200% to 1, 400. 
In the ultra-violet, silver shows a strong absorption band, and 
gold a less marked one in the blue. The curve for platinum 
is nearly straight, the absorption decreasing slowly towards 
the red. In the infra-red, silver shows the highest absorption, 
gold the next, and platinum the least. This confirms Max- 
well’s postulate that for infinite wave-lengths the absorptions 
are proportional to the conductivities (free ions), but the 
material is as yet too limited for general conclusions. 


[НАсЕх and RUBENS, Ann, der Physik., No. 6, 1902.) 


The Ratio e/m.—The ratio of the charge of an electron 
in absolute electromagnetic units to its apparent mass in 
grammes has been put at about 1:8 x 107 by Wiechert. 2 x 107 
by Wien and 1:77 х 10°: by Kaufmann. This would mean 
that a single electron has an electrostatic charge of about five 
absolute electrostatic units, and would, at a distance of 1om., 
repel another electron with a force of 25 dynes. The great 
importance of an accurate determination of tho ratio ¢/m 
in cathode rays has led W. Seitz to make a comparison 
of the various methods hitherto used. He made three 
measurements of the quantity mv?/2e in the same tube 
by three different methods, these methods being that of 
Kaufmann and Simon of finding the potential, Wien and 
Lenard’s electrostatic deflection method, and Thomson's 
method of simultaneously determining the energy and the 
charge of the particles. In addition, he determined the mag- 
netic deflection. Of all the methods investigated, that of 
Kaufmann appeared to give the best and most consistent 
results. The magnetic deflection gave a value for e/m x 10-7 
of 1:87, which agrees very well with Simon’s value of 1:865. 
The bolometric method of determining energies is only suitable 
for high vacua and voltages of more than 8,500. 


[W. Seitz, Ann. der Physik., No. 6, 1902.] 


THE DISTRIBUTION OF MAGNETIC FLUX IN LARGE 
ELECTROMAGNETS.* 


BY W. M. THORNTON, M. SC. 
(Conciuded from page 231.) 


Table III. gives the results of Table I. in terms of flux, the 
armature flux being taken as 14 x 10~° lines. | 

The original Paper includes a large number of records, for which 
curves and figures are given. In the above we have reproduced two 
of the observed curves only, and have included in Tables I. and III. 
only the figures which relate to these. 


Table III.—Flux Corresponding to the Curves of Table I. in Millions 


of Lines. 
Curve. Fig. 2. Fig. 3. Curve. | Fig. 2. | Fig. 5. 
IJ. 14 1525 VIL 1642 
II. 19˙6 119:6 ІХ. 16:25 
III. 157 [14:65 XI. 6:94 
IV. ios L19:8 XII. 8:69 
VI. 1527 2: ч 4 


„Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 
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At the close of a set of experiments the exploring coil was left con- 
nected to the recorder when the machine was at work lighting the 
building. It was noticed that the spot of light was in a constant 
state of oscillation, and that this was not mechanical vibration was 
shown by the effect ceasing when the galvanometer was disconnected. 
One concludes, therefore, that the magnetism of the machine is in a 
constant state of change within small limits (see а Fig. 5). Оп 
photographing the motion it was found that, in addition to the 
simple oscillation, there was a slower swing shown by drawing a 
mean line through the ripples at b and c, the time scale of the latter 
curve being one-sixth of a. The ripples are caused by the variation 
of Te of the Robey engine flywheel and armature during one 
stroke, the former working with a single cylinder at present, the 
speed being 74 revs. per min. The considerable fluctuations of 
curve а were caused by one of the valve trips being lifted so that 
the engine missed a portion of the stroke. The slow swing shows 
the hunting of the governor, and in curve c the combined period of 
the engine and of the flywheel and armature can be observed. 

The Paper then gives an analysis of the curves, and a comparison 
with theory. The initial rate of change of permeability at make 
and “short circuit " is found, and its effect on the shape of the curves 
discussed. The initial throw is shown to be independent of the 
material of the core. In an appendix to this the reliability of the 
galvanometer as a recorder is examined, and curves obtained from 
which correcting factors may be calculated for a too heavily damped 
паа The amount of magnetic shunting to make the motion 

ead-beat is aleo discussed, and a new method of suspending moving 
coils to obtain the eame effect. The appropriate size of copper 
former is given for a particular set of suspensions, 


The Recording Ammeter or Magnetic Flux Indicator." —Although 
in its final form the galvanometer proved very reliable and conve- 
nient, yet its bulk and delicacy rendered it awkward to carry about. 
It was felt that gy eng о the nature of an engine indicator was 
wanted—powerful, free from friction, having small inertia of the 
moving грань and yet sufficiently damped to make its readings dead- 
beat. With these objects in view, various modifications of ordinary 
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switchboard instruments were tried, but discarded because of the 
difficulty in obtaining records by means of a pen or pencil attached 
to the pointers, the leverage of the pencil friction being inevitably 
great compared with the radius of the pivoted coils, and the inertia 
of the coils greater than was desired when large currents were passed 
directly through them, instead of being shunted. In order that the 
instrument may be powerful, it is neceesary to have a strong field, a 
large current-carrying capacity, and the length of coil in the field 
must be considerable. e resistance in the present instrument is 
0:003 ohm, and the safe current 50 amperes. The coil moves in a 
circular cylindrical gap, 0'4cm. wide and 9cm. long, and to maintain 
a uniform strength of flux in the gap the magnetic circuit is made 
double, the radial field having every where the same direction in the 
gap, but the flux approaching from top and bottom the contracted 
section in the iron. The magnetism may be either permanent or 
separately excited. The coil is made of a strip ot copper 0°75cm. 
wide at the narrowest part, 1‘Scm. elsewhere, and 05mm. thick, 
formed into two turns insulated by silk tape and varnish. The cur- 
rent is led in at the top through the suepension of arc lamp flexible 
and out at the bottom in the same mr The elastic control is pro- 
vided by two watch springs coiled inside light brass drums, and the 
spindles to which the springs are attached being fixed, the drum is 
free (as in an indicator) to rotate through an arc which depends upon 
the stroke of the coil and the radius of the drum. At rest the two 
springs are arranged to o pes one another, so that the suspensions 
are always in tension. e coil is made mechanically strong to 
resist deformation by a lapping of stout silk thread, and is tested to 
101]. pull. The position of the coil can be adjusted by means of 
rachet wheels and purls, so that the whole stroke may be taken in 
either direction, or, when at the centre, to respond to currents of 
changing tigo The strength of the pull F varies with the strength 
of field, B,, of the current, i ашрегев, and with the length of winding 
on the coil | according to the relation 
Bil 


_ Bil 
F= 10 dynes, or 725 x 10 pounds, 


The m pull was 21b. when a current of 40 amperes was 

ed through the coil. The length of strip in the coil was 35 4em. 

us the field in the gap with the instrument fully excited is 3, 100 
lines per equare centimetre. This might with advantage be made 
very much stronger, but having been originally made with an 1 tin. 
core, which was afterwards increased to 2in., there was not sufficient 
iron left in the shell to carry when saturated a greater flux. 

The dimensions of the instrument depend entirely on the flux 
densities in the gap and iron. Thus, let d be the diameter of the 
inner iron cylinder, 5 the width of the Вар, and J its half-length. 
Then through each half of the circuit the total flux must be 
w(d--b)B,. Either end of the core adjoining the covers must 
this also, and if B is the flux required to saturate the iron there, the 
total possible is r/4d?B, if the core is solid, or less due to the area of 
the centre hole in the present form. Let this area be a. Then 
(v / adꝭ — )B v (d -- b) LB. 

x/4d3B – 7ldB - (7b/B,+aB)=0, 


whence d can be found for any values of B and В,. 
Neglecting the area a and the breadth of gap б, 


7/4 . d BAB. 
Thus, del. a 


a first approximation to d. 
If we want B, 27,000, B=16,000. Then d- 171. 


In the present instrument а 217, but the shell is of insufficient 


area to carry the flux, and the winding space is too small. From the 
shape of the magnetic circuit the reluctance may be readily calcu- 
lated, and the winding space, instead of being 8 eq. cms. should 
have been 12 ; this is in consequence of the air-gap, originally made 
0`Зеш. wide, being bored out for greater clearance. The dead-weight 
of the moving parts, not including the wire on the drums, is 1°750z, 
and in considering the motion the inetia of the drums must not be 
neglected. 

In order to counteract the demagnetising effect of the coil current 
at one end of the circuit, and its distortion of the field from the 
other, the instrument was compound wound. Thin strips of copper 
were placed on top of the fine windings at both ends of the instru- 
ment and connected in series with the coil, only wound so that any 
change of flux was prevented, the same number of ampere-turns 
being given to each end as to the coil. Thus, with the exception of 
the stray local fields round each strip, the moving coil is free from 
self-induction, and the instrument can be used with alternating cur- 
renta of moderate frequency provided the elastic control is stiffened 
and some method of optically multiplying the motion added, such as 
the following: A hig y-polished stiff steel strip is bent twice at 
right angles and soldered to two steel pins at a and b ; a is held by 
two end screws, and b is attached to the moving coil. A motion of 
a hundredth of an inch is sufficient to give an amplitude within the 
range of the breadth of the strip; thus an exceedingly stiff spring 
may be used, and the free period of the system mado very higb, 
110 a second, with movin Ios weighing 50 grammes. 

An important feature of e design is the straight-line motion. In 
records this is frequently useful, and it facilitates the working out 
of the areas in the magnetieing curves greatly. The only other 
straight-line motion instrument of any accuracy is the Hartmann 
apd Braun modified Kohlrausch ammeter. In this, however, the 
spring is weak, relative to the weight of the moving parte. The 

amping in the first instrument is found to be enough without 
special po by the back E.M.F. generated during the initial 
rush. If it were not, a copper ring former would be more than 
sufficient, except for very violent fluctuations in the coil current. 

The permanent magnet form calls for no special remark, beyond 
noting that it also can be compound wound, and is much simpler 
than the separately excited to construct, probably the best method 
being to Ep dicis the sides to have consequent poles. With regard 
to putting the separately-excited form together, since, in order to get 
the supporting fins of the coil in, the centre core must be split, the 
diameter of the inside of the coil must be such that the two halves 
will slide into place. Again, since the return current passes under 
the entering in the slot, there is no tendency for the coil to rotate on 
its axis aud so scrape against the sides of the slot. Rubber strips 
are placed at the ends of the slot to preserve the insulation or the 
fins from contact with the frame, though there is never any chance 
of a short circuit. If the instrument were wound to record high 
voltages, special insulation would have to be devised for the centre 
hole and slots. 

The recording apparatus is an ordinary drum clock-driven, 
mounted clote to the top of the instrument, the records being made 
with a pen attached to a locsely-jointed rod pivoted on the suspen- 
sion, or to a cord, which draws the pen against an antagonistic spring. 
The drum of a phonograph has been found very useful for records of 
rapid changes, aa in the changing over in a double-carbon arc lamp, 
or the induced voltage curves in testing transformers by the make” 
“short-circuit” method. The experiment may, however, be con- 
ducted without any special self, recording apparatus if a dead-beat 


THE 


ELECTRICIAN, JUNE 13, 1902. 


805 


— 1 


galvanometer of any kind is available, such as the Kohlrausch 
moving-needle type, йаша by currents induced by the motion of 
the needle in a copper block surrounding it. The curves given 
below (Fig. 6) were obtained with auch an instrament by marking 
on а Wheatstone tape the times of transit of the spot of light across 
the tens of a millimetre scale, The readings were exact enough to 
show that the instrument was not dead. beat enough, but on the return 
swing the record dipped below the true curve. The apparatus is 
easily erected, an ordinary electric bell being readily converted into 
& сар by means of a pen attachment, and a drum driven by 
clockwork or falling weight providing the time dieplacement. 

The most accurate of all recording ammeters is the Duddell oscil- 
lograph, and records taken by it have been regarded as final. Its 
difficulty in use, apart from its delicacy, is that the resistance of the 
E and fuses is high compared with the very low voltage dealt 
with. Ten or more turns around a large core give a throw of 5cm. 
or 6cm. only. In observing the slow rise of current in a large 
winding with the instrument shunted in the current, the record is 
perfect. The oscillograph used was of the low-frequency double- 
suspension type. 


Curve of inüucea voitage 
observed using Kohlrausch 
Deadc-Beat Galvanometer 
and Electric Chronograph 


Castle Dynamo 104 voits 
Az 1-4 
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Further Tests on Large Machines.—The magnet cores of the 50kw. 
Castle dynamo were the largest of circular section available for test. 
It was, however, desired to examine machines of large size chiefly for 
the slipping of the molecules effect. By permission of the Newcastle 
Electric Supply Co., through their consulting engineer, Mr. C. H. 
Merz, tests were made on one of the 500k w. synchronous motor- 

enerator sets in the Manors sub-station, the continuous side only 

ng used. This consists of a six-pole machine by Brown-Boveri. 

It is designed to give 480 volts at 1,000 amperes, with a speed of 
300 reve. per min. It was excited from the ’bus-bars at 480 volts, 
and the current was broken through a non-inductive resistance. The 
galvanometer being shunted across 001 ohm, with 600 ohms in 
series, the curve of rise and fall was obtained. This was repeated 
with 300 oms in, and II. recorded. A single turn of wire was then 
wound around the magnet at the centre of the winding, and with 
500 ohms in series gave a third curve when the exciting current was 
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switched on. А and Y, referring to armature and yoke, had 
300 ohms in series, The areas as recorded and as reduced to the 


Windings ......... H- abs 21 sq. in 5425 sq. in 
Yoke e X ae 15 os 15 
Armature "e us 144. . xus 144 
N 
Thus l= sd cH 
1719 ; ( ON, 


As would be expected, the yokeflux is slightly greater than the arme- 
ture, their ratio being 1:035. The average time- constant found from 
the curve of rise is 10 seconds; from B, 9-5 seconds; y, 10 seconds; 
A, 9 seconds; the method in the later cases being to find the time 


for the induced voltage to fall to “th of its maximum, since the flux 


follows the coil current closely after the first rush. 

Mr. J. F. C. Snell kindly gave me leave and help to test two 
machines with large rectangular cores in the Sunderland Corpora: 
tion Dunning-street station. The first taken—a Silvertown bipolar 


continuous-current generator for 250 volts 544 amperes at 400 revs, . 


per min.—was excited from the ’bus bars, then at 226 volts, and the 
set of curves in Fig. 7 taken. Table IV. gives the values found 
from these. 


Table IV. 


Make | Resistance in | Equiva- | | B 
Curve. | area in galvanometer lent N. N. Кы зы 
вд. in. circuit. area. 6995 
А 5:32 50 ohms | 532 1 32:5 x109 | 83,250 
Y 2:95 „5 6d 1:145 37  , ,250 
B 3:86 200 „ 685 129 416 „, 98,000 
pr | 492 | 50 „ | 492 0925: 298 „ 57250 


| 


ae ae ыс ашшы ызы ы сыр гыш 
The armature carries 232 conductors, of which 116 are at present 
in one winding, the two being in parallel. The magnets and yoke 
are of Sir Alfred Hickman’s special magnetic steel forging. Each 
bobbin carries 5,512 turns, of resistance 79 ohms cold, the maximum 
ше voltage for each being 250 volts. An Uae of the 
above data to find the permeability of the steel under working con- 
ditions is prem in the original Paper, together with the results from 
the second machine tested. A Parker bipolar generator of similar 
pattern to the Silvertown was also tested. Thesame exciting voltage 
was used, and the curves of Fig. 8 recordel, from which Table V. is 


compiled. 
Table V. 


Area. . Equivalent d B per 

Curve. Sq. in. | Resistance. : X. N. | aq. in. 
A | 52 !200ohms| 52 |1 307x109 | 66,750 
Y 6'52- 200 „ 6˙52 1:255 | 386x109 | 95,000 
B 4:55 400 „ 6:86 132 | 405x10" 100,000 
P.F 475 200 „ 4˙75 091 | 280x105 , 59,700 


This machine gives 250 volts 500 amperes at, 360 revs. per min. 
There are 136 conductors on the armatu се, which, as the former 
machine, is double wound, to be converted to 500 volts when desired. 
The turns on each bobbin are 4,666, each coil having 43:5 ohms 


resistance cold. 
L э тшн. 


, 
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— a ы LEE t — 
й — — m UR 
, 
SC | 
Fic. 8. 


machines differ from 
Since a flattening of 
this shows that 
her than 
the air- 


The curves of rise of current at make in both 
the circular core case in being much flatter. Si 
the curve corresponds to an increase of permeability, this s 
the average permeability of the machine as a whole is hi 
in the Castle d о, probably because the reluctances о 
gaps are so much less by reason of the large pole faces. 

he remainder of the Paper contains a suggestion of a new method 
for determining the permeability of large iron cores, and is illustrated 
by experiments on three machines. ests on transformers by the 
same method are also described. An investigation of the change of 
permeability with time shows slipping of the molecules at saturation, 
as indicated by Ewing’s theory of magnetism, but not hitherto 
observed. Following this is an application of Heaviside’s formuliv 
for the decay of induction in cores to the Holmes machine. The 
modification introduced by elliptical and rectangular cores 1s indi- 
cated. In the concluding portion of the Paper surface leakage 
formule generally used are experimentally examined for the case 
of the Holmes machine. 


Sd 
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read before engineering societies. 
tion mainly to engineering and electro-technical considerations, 
this Paper, from first to last, afforded a careful account of the 
financial aspects of the replacement of steam by electricity 


for comparison and inference. 
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SERIES. 


Fully fllustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators Nearly ready. 
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ITALIAN OBJECT LESSONS IN ELECTRIC 
TRACTION. 
The Paper on Electrical Traction on Steam Railways in 


Italy," which Prof. Cagus-WinsoN read before the Institution 
of Electrical Engineers on May 15th, differed in many impor- 


tant respects from the generality of Papers on electrio traction 
Instead of directing atten- 


on railways, and a studious comparison between Italian and 
English conditions. There can be no doubt of the relative 


difficulty of the two tasks: for an expert engineer to 


draw up an account of the engineering features is an easy 
task, when compared with the numerous and intricate 
difficulties besetting the task of drawing financial deductions 


from Italian practice to British prospects. Prof. Carus- 


Wizson has not shirked any of the difficulties that confronted 
him. If he has been unable to present a clear and convincing 


case to British railway men, it is simply owing to the inherent 


impossibility of arriving at an absolutely satisfactory basis 
Things are so different, in so 
many ways, ав between the light railway systems of Lombardy 
and Piedmont, and the solidly-built standard railways of 


Great Britain. If nothing else causes irreconcilable disparity, 


the immense disproportion in the capital costs for any given 


length of line must be a warning against hasty generalisations. 


Prof. Canus- Wi. sox's story is so clearly told in his Paper 
that it needs no lengthy repetition here. Briefly summarised, it 
amounts to this: Two Italian railway companies working 
some 80 per cent. of the railways in Italy have for some time 


studied the influence of electric traction on traffic returns and 
profits, with the result that they have perceived in it à means 


of combating the competition of a vigorous system of steam 
tramways. Electricity permits of the railways being run 
more on a tramway basis—i.c., a service of short trains 
running frequently at high speeds.” From the balance-sheets 
of the steam and electric working, Prof. Cazus-Wizson infers 
that, in order that the electric service may be a paying one, 
there must be a considerable growth in the volume of traffic. 
Indeed, reasoning from these data, he concludes that the main- 
stay ensuring successful electric traction on British railways 
would be an increase in the volume of traffic, and not an 
actual decrease in the expenses :— 

It seems clear that, whether in England or in Italy, the full advantages 
of electrical traction cannot be obtained without an increase in the total 
running expenses, and this increase can only be met by a corresponding 
increase in the passenger traffic, so that the change from steam to elec- 
tricity should not be made unless the increase in traffic may be reasonably 
expected at least to cover the increased cost of running and the interest 
on the capital expenditure. 

The discussion on this valuable Paper turned largely on the 
financial inducements to British railway companies to convert 
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their lines. Mr. Sr&gzr, formerly general manager of the 
Great Northern Railway, denied in unqualified terms that 
there was any substantial inducement. Mr. Sayers retorted 
that if such was to be the policy of railway companies, they 
would soon be left to their goods and mineral traffic. ‘The 
President, Мг. W. Lanapon, an electrical engineer and railway 
expert whose opinion carries weight, could not accept the 
author’s conclusions, on the ground of disparity between 
British and Italian conditions, and he doubted whether it 
would pay British railway companies to convert their lines. For 
ourselves, we think, as we have often stated in these columns, 
that the conversion of British steam railways will take place, 
not through any studious contemplation or forethought of 
railway authorities, but through the irresistible compulsion 
arising from the competition of rival electric lines. The case 
of the Inner Circle railway companies, driven by dire neces- 
sity through the competition of the Twopenny Tube, is an 
exact illustration of what we mean. Let Prof. Canus-WiLsoN 
or any other traction expert approach any of our big railway 
companies with the most convincing data and the most umas- 
gailable arguments, and we doubt if a single steam locomotive 
would be thrown out of service in consequence. But let a 
parallel electric railway, built on the most modern principles 
for high-speed frequent service, threaten to draw off the bulk 
of the passenger traffic, and instantly the conversion of the 
steam lines to electricity will become the most pressing question 
d'actualité. Nor do we here conceive of a hypothetical case. 
It has occurred before —frequently in America, more than once 
in the United Kingdom. It will often be repeated in the 
near future. No object lesson from the distant plains of 
Lombardy can be half so convincing as the cannonading of 
electric traction at the very citadel of British steam practice. 


SOME NOTES ON INDUCTION MOTORS. 


BY H. S. MEYER. 


The growing demand for alternating-current motors for all 
kinds of service induces the writer to call attention to a few 
points which are of the utmost importance when dealing with 
this question. The experience of a number of years has 
demonstrated that not only in large power distributing plants, 
such as, for instance, the Walker Wallsend, but also for isolated 
plants in factories, mills and collieries, the alternating-current 
motor has proved highly satisfactory. It is proposed in the 
following notes to deal more particularly with the asynchro- 
nous or induction motor, the synchronous motor being limited 
in its commercial usefulness to larger sizes and to special 
service conditions. 

There are two essentially different forms of induction 
motors; first, the motor with a short-circuited: rotor, or 
"squirrel cage” type, which is ideal in its simplicity but 
which requires а large current in starting at higher loads; 
second, the rheostatic’’ motor, which consumes approximately 
the same amount of current when starting under ful load as 
when running normally with the same load, but which requires 
a polar wound rotor with a variable resistance, either 
embodied in the rotor spider and revolving therewith, or con- 
nected by means of slip rings and brushes to the rotor wind- 
ings. As to the choice of the two kinds of motors, I contend 
“there is no excuse for installing a motor of the rheostatic 
type where a simple squirrel-cage type can be used.” On 
several occasions recently, an attempt has been made to limit 
the size in which the latter should be used ; for instance, Mr. 
A.C. Eborall, in his Paper before the Institution of Electrical 
Engineers, states that such motors which have to start 
against load should not be used in sizes above 5 B.. P., and if 
not required to start against load up to 8 B. H.P.“ In an earlier 
Paper the same gentleman fixed the outside limit even at 
$ врн. Though such statements read very well in commercial 


bulletins of manufacturing concerns, giving their standard 
sizes and forms, one is rather surprised to find them un- 
challenged, when made before so representative à body as the 
Institution of Electrical Engineers. Any such attempt is as 
unwarranted as a law setting forth where to use motor 
generators instead of rotary converters. The service conditions 
alone decide which type should be chosen, and the incorrect- 
ness of the above statement is best shown by the many 
hundreds of successful installations using motors of the squirrel 
cage type in sizes up to several hundred н.р. 

It is true such a motor does start with a large current, the 
exact amount depending upon the torque required, and upon 
the design of the motor; but against this we have to put the 
following advantages :—_  . 

1. The simplicity in its construction, the rotor winding con- 
sisting of straight copper bars passing through the iron core 
and jointed together at the ends by short circuiting rings. 

2. Avoidance of all sliding contacts and complications 
caused by the introduction of resistance at starting. 

8. Greater simplicity in operation. The starting consists 
in a simple movement of a switch, while with the rheostatic 
motor skill in starting is required, if the full benefit from 
this type is to be obtained. 

4, Adaptability to any number of poles, and thereby, the 
possibility of using an efficient method of varying the speed 
by changing the number of poles in the stator only. 

5. Considerably better constants. The power-factor is 
higher since the self-induction of the end connections is 
greatly reduced, and since the passage of the currents in the 
rotor bars is more favourable ; also, the magnetising current 
is generally less due to the lower densities in the rotor iron. 

The efficiency is better since the copper is more efficiently 
used, аз no dead copper in the shape of end connections is 
present, and since the wind resistance is smaller and all losses 
caused by brash friction and contact resistance are avoided. 
Wherever the slip-rings are short-circuited and the brushes 
lifted off the ringa after the motor is up to speed, a smaller 
difference in efficiency will exist, but the complications intro- 
duced by such devices will hardly recommend their use except 
in larger sizes. 

To illustrate these points more fully, I give some data of a 
7:6 H. p. three-phase motor at 220 volts, which was first tested 
with a squirrel-cage rotor, and secondly with a wound rotor, 
slip rings and outside resistance, using the same stator and 
the same bearings. Both rotors were of the standard type of 
a well-known make. No devices of the above-mentioned kind 
were used. The air-gap, according to most careful measure- 
ments was exactly the same in both cases. 


Squirrel- Polar 
— cage wound Remarks. 
rotor. rotor. 


250 wat ts 250 watts Remained approx. same, differing 


Core 1088............ 
| only by the errors in readings. 
Stator IR. 320 watts] 320 watts € 
Friction & windage| 125 watts lh watts Tatai 
watts Tested. 
Rotor PR ........ 510 watts 215 watts Calculated from resistance of 


windings, the difference being 
due to contact resistance. 


Efficiency, full ...| 849 85:2 
Do.  balf.. 841 80:6 - 
Power-factor, full. 89 88 Found by dividing watts by volt 
amperes. 
Do. Һа | 77 15:6 
Maximum output.] 15:5 H.P 14 Н.Р. TS 
Starting torque. 5"7mkg 4‘Smkg. Torque corresponding to full 
load =: 5'Omkg. 
Starting current. 114 amp. | 26 amp. | Full current — 19:9 amperes, 
Rotor copper ...... 6k : 1 


From the above figures, which have been substantiated by 
a number of similar tests, I feel justified in saying that for 
motors which have to operate most of the time below their rated 
load — and such is the case with at least 50 out of a 100— 
an appreciable annual saving in cost of current can be effected 
by choosing the squirrel-cage type. Further, its greater 
mechanical relia bility and the absence of sparking, which 
reduce the chances for accidents and breakdowns, and the less 
skilled attendance required , strongly recommend its use in all 
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mines and mills where a delay in power, resulüng from a 
failure of a motor, may have the most serious consequences. 
The only drawback against these advantages is the large 
starting current. We observe from the above table that 
the motor in question took a current equal to 5-7 times its 
normal full load value, exerting at the same time a 
torque = 1:46 times the full load running torque. For our 
further arguments, the motors should be divided according to 
their service conditions in: (1) Motors which have to start 
light or with a small load, say up to 80 per cent. of full load ; 
(2) motors which have to start under fall load; (8) motors 
which have to start under overloads. Certainly a fair per- 
centage of all induction motors belong to the first group ; 
for instance, all motor generators, motors driving fans or 
counter shafting and also a number of motors direct connected 
to presses, rollers and tools. To deal with such motors first, 
it will be seen that in the above example the starting torque 
of the squirrel cage motor could be greatly reduced without 
impairing in any way the duties such motor had to perform. 
To obtain this in such a manner that the starting current 
taken from the line is reduced in the same proportion, а com- 
pensator may be introduced, which acts as a transformer, 
reducing the potential at the terminals of the motor, and, 
consequently, diminishing the current taken by it. Fig. 1 
shows the connections between a compensator and a three- 
phase motor. Tha three-phase compensator consists of three 
coils wound upon laminated iron cores. When the switch is 
in the starting position, the current from the line passes 
through the compensator, the windings of which are provided 
with a number of taps, so that various potentials may be 


Generator 


© 


Compensator Winding 


Fra. 1. 


obtained. Only onecoil being used for primary and secondary, 
the two currents will flow in opposition, and consequently the 
winding need to be designed only for the difference in currents. 
As, further, the iron and copper densities may be chosen con- 
siderably higher than in ordinary transformers, in view of the 
short time of use, the size and cost of such a compensator is 
greatly reduced. Fig. 2 represents diagrammatically the con- 
ditions when using a compensator for the above 7:5 B. p. 
squirrel-cage type motor, supposing it had to start with 
80 per cent. of its full load torque. The torque being pro- 
portional to the square of the impressed voltage, we may 
reduce this to 
1:46 
0°30 
The starting current at 220 volts being 114 amperes we obtain 
= =1:95 ohms. From this we find the 
motor starting current at 100 volts approximately = 50 amperes. 
In reality, it will probably be somewhat less, since the impe- 
dance at fall voltage due to saturation in the iron is mostly 
somewhat smaller than at reduced voltages, and thereby 
causes an increased current to flow under such conditions. 
While on the secondary side we have 100 volts and 50 


=%22 times, or to = 100 volts. 


a motor impedance = 


eo 


amperes, we have on the primary side 220 volts and 
28 amperes. Thus, only a current 15 per cent. larger than 
full load current is taken from the line. The winding of one 
part of the compensator has to carry 28 amperes, and the 
other 27 amperes, the currents flowing as indicated by the 
arrows in Fig. 2. 

To express the general principles according to which such 
compensators are chosen, we may say that by reducing the 
voltage to a certain fraction 1/X, we reduce the current оп 
the primary side and the starting torque as the square of this 
fraction or to 1/X?. When the motor has attained its speed, 
the starting switch is thrown into the running position, and 
the compensator windings are thereby entirely disconnected, 


Transformer 
Primary 


Supply 


Transformer 
Secondary 


220-Мо!їв---------- - 


23 Атрв. 


Double Pole 
Switch 


Terminals of 
Induction Motor 


Fic. 5. 


the motor taking current directly from the line at full poten- 
tial. As to the cost of this apparatus, it may be said that a 
squirrel-cage type motor with a compensator may ba obtained 
for approximately the same price аз a rheostatic motor, 
including the resistance, in smaller sizes the latter arrange- 
mont being somewhat cheaper, in larger sizes the former. 
Wherever induction motors are supplied by means of step- 
down transformers, a1, for instance, in high-voltage transmis- 
sions, where it is not advisable to wind motors, say, under 
50 K. P., directly for voltages as high as 5,000 or 6,000, the 
starting taps may be conveniently provided right into the 
transformer secondary. Hereby, the*cost of the squirrel. cage 
type will be reduced во as to become about 10 per cent. cheaper 
than a corresponding rheostatic motor. This method of 
starting has also been applied with success to rotary converters 
and synchronous motors which in the moment of starting are 
comparable with squirrel-cage induction motors. A double- 
throw switch as shown in Fig. 8 will start the induction motor 
or converter on reduced voltage so as to prevent the flowing of 
excessive currents in the line. The figure shows the advan- 
tage of the A connection in such arrangements, which allows 
the starting by means of a V tapping at, say, half the voltage, 
thus requiring only a double-pole instead of a triple-pole 
switch. | 
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The only point left for discussion is the influence which the 
starting current of such motors has on the system. The cos ¢ 
of u rheostatic motor at starting will lie in average between 
0:8 and 0:85,* while a corresponding motor of the squirrel cage 
type will mostly give figures as low as 0°15 to 0:20, or, in the 
first case, from 50 to 60 per cent., lagging current will be intro- 
duced against 94 to 97 per cent. in the latter, assuming that 
both types start with approximately the same total current, 
the torque, of course, being different. 

The final decision whether a squirrel-cage motor can be used 
in any particular case will now depend upon the following con- 
ditions: (a) Size and quality of the generating plant, (Б) character 
of the service, (c) character of the rest of the load. The gene- 
rating plant should be large compared with the individual 
motors—at least from 10 to 12 times the kilowatt capacity 
which the largest motor has in m.r. The larger this ratio the 
less effect will be produced at starting. Further, the regula- 
tion of the generator should be good, say, between 5 and 7 per 
cent. at full non-inductive load where a lighting load is to be 
supplied from the same 'bus bars, and from 7 to 8 per cent. 
at full non-inductive load where power only is to be considered. 
In the first case, the lighting load itself will tend to improve 
the resulting power factor and thereby decrease the drop in 
volts produced at the moment of starting, which point mostly 
is overlooked. In the second case, a drop in voltage, even of 
15 to 20 per cent., should have no serious consequences, as 
all modern induction motors are designed with a liberal 
margin in overload capacity, which will allow them to con- 
tinue their operation even at sueh a reduced voltage. It 
should, however, be understood that the above only refers to 
motors which have to start as given under 1, and which are 
using а compensator or transformer at starting. 

As to the character of the service, & good deal depends 
whether the motor has to be started frequently or whether 
the process of starting occurs only once or twice in a day, or 
can be so arranged that the main station is notified before- 
hand. In such a case even “comparatively " large sizes of 
squirrel-cage motors can be successfully operated, particularly 
if the starting happens at periods where there is very little 
lighting to be done; for instance, a big motor driving a factory 
which has to be started early in the morning and perhaps at 
noon. Wealso meet in mining work the case that one very large 
motor, of perhaps several hundred k. p., for operating the main 
exhaust fan is driven by its own generator. Here it will also 
be recommendable to choose a squirrel-cage type and start it 
together with its generator. As to point (c), it may be repeated 
that where the conditions are not too severe, even in a light- 
ing eystem, the larger rquirrel-cage motors may be used to 
advantage if installed with the necessary judgment. It would 
be impossible to give here any more definite rules, but in view 
of the great advantages which this type offers, it will pay well 
to carefully investigate each case. 

Though the writer has defended at some length the squirrel- 
cage type, he is well aware of the advantages to be obtained 
from the rheostatic type, if motors, which are large in com- 
parison with the output of the generating plant, are required 
to start under full load and even overloads. While the first 
condition offers no difficulties and can be obtained with all 
rheostatic motors, the second refers in particular to motors 
for intermittent service, as used in crane, hoist and elevator 
work. Here the maximum starting torque is mostly the 
deciding feature, and, since the working periods are mostly 
followed by periods of rest, we may rate such motors more 
liberally. For instance, by а somewhat modified design, 
giving a higher magnetising force, the above 7:5 н.р. motor 
with a polar-wound rotor will give a maximum starting torque 
of about 18mkg., or about 8:5 times its normal running value. 
The rating could be increased for intermittent service to 
12 н.р. without exceeding the allowable temperatures. If 
speed control is required, a controller and a resistance of a 
larger current carrying capacity have to be used. 

In connection with this kind of service, we may say a few 
words about slow-speed against moderate-speed motors which, 


* Motors which have to start under heavy loads, as will be discussed 
further below, show figures for cos ф at starting as high as 0:9—0"95, their 
running value, however, being considerably lower. 


however, do not apply to the ordinary conditions, where the 
higher-speed motor is always preferable as being cheaper, 
smaller and more efficient. All these advantages are lost by 
the large gearing required for crane, hoist and elevator work, 
and where it is, besides, very difficult to obtain a noiseless 
operation with high-speed gearing. The slow-speed motor 
also offers a smaller moment of inertia, which means a reduo- 
tion in the time and power required for starting and stopping 
the motor. 

Taking, again, for an example the above 7:5 m.r. motor, with 
four poles, at 1,500 revs. per min. against a 12-polar 7°5 fl. p. 
at 500 revs. per min. we get :— 


For the two motors. Moderate speed. Slow speed. 
Weight of rotor . 70kg 130kg 
Diameter of rotoo r 24cm. 41cm. 
Energy required for starting......... 2:28 10 


The foregoing notes, I hope, will contribute to a general 
understanding of the problems connected with the installations 
of this type of motor, which has won such high favours in 
America and on the Continent, due to its simplicity and its 
reliability. 


ELECTRICITY WORKS ACCOUNTS. 


Oxford Electric Oo. (Ltd). 

This company’s accounts for 1901 are most disappointing 
in the matter of costs. We had hoped that the improvement 
effected during 1900 in the repairs item was a step only in the 
reduction of the expenditure under this head to a reasonable 
amount. Unfortunately, not only have these expenses risen, 
but there is an increase also in the fuel item. Itis necessary 
to state that nearly £500 was spent out of revenue in fitting 
two boilers with new fire boxes. The baneful influence of the 
two items above referred to is perceptible even in the total 
costs, notwithstanding that some reduction has taken place in 
the management charges., These latter also remain too high. 

As the result of an inorease in the average revenue received 
per unit, the working profit in proportion to the capital 
expenditure shows a rise from 4:82 to 5:15 per cent. £500 
was placed aside to the renewal and reserve fund, and £2,051 
paid in interest, leaving a net balanca of £2,809. 

It is more gratifying to find that with an increase of 
21-8 per cent. in the lamp connections much better progress 
in the extension of business was made than in 1900, when 
the corresponding advance was only 12:9 per cent. Probably 
the diminution in the load factor was due to this greater 
increase. 

The following table shows the progress in former years :— 


Y Number of |Equiv. 8 c.p. lampl Output. Plant capacity. 
ба: consumers. connections. Units sold. Kilowatte. 

1893 a 7,670 103,895 

1894 ` Ды; 11,206 157,257 

1895 225 15,003 207,633 

18906 | 270 19,058 291,640 

1897 | 340 21.364 343,567 

1898 | 420 25,928 374,033 

1899 500 29,538 426,720 

1900 | 600 55,558 483,699 

1901 | 575 40,458 569,561 


Cambridge Electric Supply Oo. (Ltd.). 

A highly creditable reduction of the total costs is the chief 
and gratifying feature of the Cambridge accounts for 1901. 
The fuel costs were so diminished that the works costs are 
lower by 0:284. per unit than they were in 1900. 

The distribution of expenditure at this place is unexpected. 
At 2:58d. per unit the total costs are about O-2d. under the 
average of stations of like size and load factor, and this posi- 
tion seems almost entirely due to the comparatively low fuel 
costs, for the other expenses are generally up to or above the 
average. 

Owing to a diminution in sundry receipts rather than in 
the revenue from supply the total receipts, per unit show a 
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Undertaking Worked by 


OXFORD. 


pei eni om omi a n Er o mum e| Oxford. Несі Oo. (Ltd.). 
Date of Commencement of Suppli) June, 1892. 


CAMBRIDGE. 


| Cambridge Electric Supply Co. (Ltd.), 


November, 1892. 
Alt.-current trans.sub-stations and house trans. 


vm of Supply ens sated seinen ease wt pen pes set | High-pressure continuous-current transform'rs | 


YEAR ENDED 


QUANTITIES— 
Units generated ret d.t (so o o na pen — eao — — — — — 
„ 8014 to consumers ....... ————— 
» sold for public lighting, &...... 
„ sold for traction. . . . . 
used on works. 000000 cn ves cence cep carcass 
UNITS SOLD PER MEAN 8-0.Р. LAMP CAPACITY .... 
Actual maximum supply demanded .....-.-.-.—.—-.-. 
Load factor . . 0 eee eee eee наново» * 
Number of public lamp. 
Number of consumers 2 mne 
Connections to mains in 8-c.p. lamps at end of year ... 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 


CAPITAL— 
AUTHORISED (TOTAL)... 225 
b dide ent 8 


Loan (including Debenture charges) 2 
RECEIVED (TOTAL) ) ce ces cee ce oas sen nee sen nan sen was ье» э 
are . . 9 iri kiss овес cous — n 
Loan (including Debenture charges) --.. s> 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... 
Share (unissued) ce car cer ces oss ces oas oas oan sas oan oas on өө 


Share (uncalled) ............ — оса оао оаа ола оер оди 
Loan (including Debentures) sesse sas na sær sms os oœ sos 
REPAID (TOTAL) „r 
RESERVE OR SINKING FUN o 22222 
DEPRECIATION FUND o sas oan ses oun oas oan oan oas oen san oas ooe 
Plant „„ „ Кү КЖЕ КЖЕ A Ao emm eam — ean —— Pee {Ше — IUNII 
Mains „„ at ea ъ= ње вше — эше ee ъ= Pat EMI 
Miscellaneous ——— 


BALANCE OF CAPITAL ACCOUNT „as sa 2222 


;," BV EN 8 
Revenus from BUPPLY ue ne „=. cms sar sar oan sas omn was as san - 
» meters, &.. San oes ous oon san ооч 

" public lighting — — cee 00s 
supply for traction 2222 
miscellaneous sources. . . 
EXPENDITURE OUT OF REVENUE— 
TOTAL GOSTE... oorr roto an oot tano — oen ce cas ъ= 
TOTAL WORKS COSTS .......... see p os eee oue oan m — om 
Generation of electricity es. esses sm su „ 
Fuel (including cartage, xc.) 

Oil, waste, water, stores ves 
Wages ab station . sos 
Repairs and maintenance at station. 
Distribution of electricity. s... os sos sus oas ous oas san san omm o em bos 
Wages, &. . о ———— ce nee 
Repairs, renewals of mains, c. na ses se > os 
Public lighting. sas ——— 
Attendance. ... mA —— 
Renewals. . e. ere erret iret rrr ono — eee 
MANAGEMENT AND PROPERTY CHARGES .............. 
Net rents . omo ———— 
Rates and taxes „ea „ „%. sus sus o m s o $ 
Management se =» os s m ss oas om oas ven ses oas oas san эти nen tes s e ses 
Salaries „ es „ IT II BI BI B һам њан ьи ња юте Бе bet з е» 
Stationery, &c. esse s= oas oa oan oan oas san sas nas ben amn өөө o 
Establishment charges „=.= ccs sm se sas „ 

Law charges &.“ 


* ' * * 
- М . + 


FINANCIAL RESULTS— 


WORKING PROFIT FOR YEAR ......... ————— 
Sum carried to Depreciation Fund.... sos 
Sum carried to Reserve Fund. —.—. = 
Net interest on loans (incl. Debenture charges) .. 
Net profit for the year.... ooe oas sas soso - 

BALANCE FROM LAST ACCOUNT. 

BALANCE AVAILABLE FOR DISTRIBUTION, &.. 

poU D THE Ó 


ORDINARY DIVIDEND PAID „e.er smr nos em ome sas s ras a s s 


PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 
Expenditure per mean kilowatt capacity. sa. a 
REVENUE PER MEAN KILOWATT CAPACITY ............ 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN....... 
Price charged for lighting, per unit EE 
Price charged for power, per unit ccs sase cen san sas oas acs 
Price charged for public lighting 
Receipts per unit for private supply .-.-.—.-.-.-.—... 

1 " public Uhingen 


" 'uuaction „„ „% „% „„ 


„ 594594 9499939999999 КЖЕ ЕКЕ КЕЖЕ Ж ЕЖЕ F.H 


H. Francis (pro. tem.). 


DEC. 31, 1900. 


657,051 803,020 
483,699 569,561 
437,408 523,138 
46,291 46,423 
nil nil 
175,552“ — 
21:3 217 
468 kilowatts? 667 kilowatts 
11:87 974% 
52 аге, 40 glow 32 arc, 48 (16 c.p.) glow 
600 573 
55,338 40,458 
855 825 
Рег Кот Р 0 
„e 


£4,741 4:827. 
290 


0:254% 
79 0:081% 


DEC. 31, 1901. 


os 
—————  __———— 


100.000 121 


— —- 50,000 60 6 
100,500 118 110,370 134 
50,000 58:5 60,370 73˙2 
50,500 591 50,000 60:6 
— — 39,630 480 
50,000 58:5 39,630 48°0 
2,0 "s 9,500 08 
101,210 118 111,064 135 
7,585 8 87 7,854 9:49 
49,179* 57:5 55,666 650 
59,586 46°3 44,070 554 
4,861 5:69 5,495 6:66 
-7102 —0:83 - 694 ^ —0 84 
Per unit of | Per unit of 
Total total dm Total. total — 8 | 
sold. sold. | 
£19, 788 5350d | 212.860 54204. 
0,008 | 49854. 11,938 5:0344, 
290 | 01094. 257 0°1084. 
455 | 0'2254. 450 0:190d. 
si |! - nil S 
67 0°033d. 214 0 090d. 
£6,047 30024. | £7,404 3 1204. 
4286 21264. 5,427 2:287d. 
3,730 I'851d. 4,870 2:053d. 
1,531 0 7604. 2,150 0 8984. 
126 0:0653d. 161 0 068d, 
946 0 469d. 1,015: 0:441d. 
13127 | 05594. 1,534 0:644. 
556 | 276d. 557 0:235d. 
155 | 00764. 171 0:0724. 
403 0 200d, 586 0'168d. | 
1,761 0:874d. 1,978 0:834d. 
151 | 007d. 179. | 00754. 
249 | 01244. 328 0: 138d. 
1,361 O67 5d. 1,471 | 06204. 
835/ 0:414d. 8547 | (Q352d. 
89 | 0044d. 82 | 00554. 
181 0 0904. 206 | 00874. 
2569 | 0.1274. 349* | 01474. 
mean to mean 
Total. 3 Total. 


1,966 2007 2,051 1:957 
2,146 2:49% 2,809 2'65% 
74 0:075% 156 | 0147% 
2,656^ 270% 2,965 2:807; 
5% NET 52 — 
56:0% 7:6% 
£8. 63, 5d. £8. 16s. 5d 
£14. 17s. 0d. £15. 6s. 00 
6s. 11d. 78. Od 
6d. 6d. 
4d. 4d. 
By contract. By contract. 
5:51d. 48d. 
2:55d. 2554. 


— e 


cap. exp'nded e 
£5,457 | 5 ‘15% 
500 


DEC. 31, 1900. 


6s. 7d. 
7d. to 3zd. 


#25 per arc per ann, 


оба by 00 e 


DEC. 31, 1901. 


508,121 563,135 
357,435 
344,790 380,689 
1,535 1,535 
1 nil 
11,1104 7,815 
156 1 
436 kilowatts 508 kilowatts 
936% 86% 
arc " 
430 526 
31,320 34,723 
939 1,460 
£106 £100,000 | 2685 
66:0 71,792 491 
66:0 71,792 491 
404 28,208 193 
6:14 5,710 395 
34-5 29.438 154 
2:66 3,219 
73:0 73,842 506 
126 12,967 8:98 
35:8 34,826 258 
257 24,394 167 
1:35 1,664 1-14 
-697 ! - 9. 050^ —1°40 
Per unit of Per unit of 
tota’ units Total. total units 
8013. sold 
6:590d. | £9,855 6:192d. 
5:9063. 9.372 |  5890d. 
0:2634d. 373 0:234d. 
0-0154. 23 0:014. 
— nil — 
0:4044. 87 0:0554. 
2745d.| £4114 258442, 
1:994d. ; 1761d. 
19394, 2684 16864. 
10144. 1226 | 07704. 
0°1614. 196 01258. 
0*5364. 864i | 075454, 
0:2284. 598 | 02504. 
0-056d. 20 | 00754. 
0:056а. 1207 0°075d, 
0749d.| 1310 | 08934, 
| | 0:2754, 45 | 0%, 
0:475d. 895 | 05624, 
| 0:297d. 612* | 0°5844, 
| 0:1024d. 1£0 0•113d. 
0:075d. 1053! 0008d. 
c-p'expnded| Total. рер 
8:977. £5,741 | 8:067; 
1:57% 50 1°05% 
0304% 340 | 0478% 
6'39% 4679 | 657% 
0:3307, 39 0 А 
67737, 4.718 663% 
— 77 | ә 
. 417% 
£5. 118. 10d £3. 8s. 7d. 
£13. 8s. 0d £8. 4s. 5d. 


6s. Od. 
7d. with discounts 


534. 
5:604. peraunit 


— 
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drop of 0-4d, per unit. The return on the capital has thus 
suffered, but as there were no calls made on profits asin 1900 
for preliminary expenses and the suspense account, it was 
found possible to divide 7 per cent. on the ordinary shares and 
carry forward about £119 to next year. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal) - . Sept. 27, 1901, Islington (Municipal)... Nov. 23, 1900 


Ayr (Municipal). Oct. 11, 1901| Kensl'gton & Kntgntabr'(Co.) Apr. 11, 1902 
Barnsley (Municipal) ...... Jan. 17, 1902| KIngston-upon-Hull (Mun.) July 13, 1900 
Bath (Municipal) .......... April 20, 1900 | Kingston-on-Thames (Mun.) July 20, 1900 


Bediord (Municipal) ....Aug. 3, 1900 Lancaster (Municipal). .. Feb. 15, 1901 
Belfast (Municipal) Oct. 18, 1901| Leeds (Municipal). . — ..Oct. 11, 1901 


Birmingham (Company). Sept. 15, 1899 Leicester (Municipal) .. Jan. 26, 1900 
Blackburn (Municipal) . Feb. 7, 1902 Leith (Municipal) ......... May 17, 1901 
Blackpool (Municipal  ....Oct. 4, 1901 Leyton (Municipal) Nov. 1, 1901 
Bournemouth (Company) April 18, 1902| Liverpool (Municipal). . April 4, 1902 
Bolton (Municipal) .. Nov. 29, 19.1| London (Company)) April 25, 1902 


Bradford (Municipal) July 12, 1901 Londonderry (Municipal) .. Feb. 16, 1900 
Brighton (Municipal) .. May 10, 1901| Manchester (Municipal)....Sept. 13, 1901 


1 (Municipal) .. —..,.. Aug, 30, 1901 Morley (Municipal) ........ June 14, 1901 
Bromley (Kent) (CO.) . . . May 16, 1902 Newcastle and District(Co.) Oct. 6, 1899 
Brompton& Kensington (Co.)Juns 6, 1902| Newcastle-upon-Tyne(Co.) Dec. 20, 1901 
Burnley (Municipal) „Feb. 7, 1902 Newport (Mon,)(Municipal) Jan, 11, 1901 
Burton-upon-Trent (Mun.) Apri! 21, 1899| Northampton (Company) ..Oct. 90, 1899 
Bury (Municipal) .......... Aug. 9, 1901 | Norwich ( Сотрапу)........ Рес. 13, 1901 
Cambridge (Company) April 12, 1901 Notting Hill (Company) June 6, 1902 
Canterbury (Municipal)....Oct. 26, 1900 | Nottingham (Municipal) . Dec. 27, 1901 
Cardiff (Municipal) ........ Oct. 25, 1901 Oldham (Municipal). . Nov. 29, 1901 
Charing Cross (Company) ..Mar. 28, 1902| Oxford (Company) ..— April 12, 1901 
Chelsea (London) (Co.)...... April 11, 1902 Pontypool (Company) .. - May 3, 1901 


Cheltenham (Municipal)....Mar. 14, 1902 Portsmouth (Municipal) . Oct. 25, 1901 
Chester ne 16, 1901 | Prescot (Company) ........Dec. 8, 1899 
City of London (Company). April 25, 1902| Preston (Company) - Dec. 14, 1900 
Clerkenwell (Company) ....Мау 9,1902 Reading (Company)  -. Dec. 21, 1900 
Coventry (Municipal) . . Feb. 23, 1900| Richmond (Company) . June 29, 1900 
Croydon (Municipal). . . Nov. 22, 1901| Salford (Municipal) ....— Jan. 24, 1902 
Crystal Palace District (Co.) Sept. 13, 1901| Scarborough (Company) —..Dec. 20, 1901 
Derby (Municipal) .... Jan, 26, 1900 St. Helens (Municipal) ..Jan. 10, 1902 
Dewsbury (Municipal)... ..Feb. 15, 1901|St.Jan:es' & Pall Mall (Co.) Mar. 21, 19(2 
Dover (Company)) =.. May 2,1902|S8t.Pancras(Municlpal) . July 5, 1901 
Dundee (Municipal)... Dec. 6,1901|S8hefüeld (Municipal) .—..Feb. 1, 1901 
Eastbourne (Municipal) ...Mar. 14, 1902|Shoreditch (Municipal) ....Jan. 31, 1902 
Edinburgh (Municipal) —..Dec. 6, 1901 Smithfield Markets, Lond.(Co.) Mar. 8, 1901 
Exeter (Municipal) .......Aug. 5, 1898 South London (Company) . May 16, 1902 
Folkestone (Company) ....May  2,1902|South Shields (Municipal)..Sept. 20, 1901 
Glasgow (Municipal) Sept. 27, 1901| Southampton (Municipal) ..Feb. 8, 1901 
Gloucester (Municipal) . . Aug. 30, 1901 Southport (Municipal). Jan. 17, 1902 
Great Yarmouth (Mun. .. - Рес. 13, 1901 Stafford (Municipal). . . Aug. 16, 1901 
Greenock (Municipal) ...... Aug. 30, 1901 Sunderland (Municipal) .. Oct. 18, 1901 
Guildford (Company) . Oct. 19, 1900 Taunton (Municipal) . June 16, 1899 
Halifax (Municipal)... - ..Dec. 27, 1901 Tunbridge Wells (Mun.) . . Nov. 1, 1901 
Hammersmith (Municipal) .. Nov. 15, 1901 Wakefield (Municipal) ....Dec, 1, 1899 
Hampstead (Municipal) -- Nov. 22, 1901 | Walsall (Municipal). . . . Мау 23, 1902 
Hanley (Municipal) . . Aug. 9, 1901 Wandsworth (Company) - May 9, 1902 
Harrogate (Municipal) ....Jan. 25, 1901 Westminster (Company). April 4, 1902 
Harrow (Company) ........Dec. 21, 1900 | Whitehaven (Municipal) ..Feb. 8, 1901 
Hast g & St. Leonards (Mun.)July12, 1901 Winchester (Company) ....Мау 17, 1901 
Hereford (Munieipal) ....... Jan. 17, 1902 Windsor aid Eton (Co.) ....July 19, 1901 
Hove (Company) ........ May 10, 1901 Woking (Company). . . .. рес. 22, 1899 
Huddersfield (Municipal) . Мау 23, 1902 Wolverhampton(Municipal) Jan. 24, 1902 
Hull (Municipal) ......... Sept. 20, 1901 | Woolwich (Company) — May 31, 1901 
Isle of Wight Company) . рес. 20, 1901 Worcester (Municipal) — April 18, 1902 


© 


REMARKS. 


OXFORD. – а And in distribution. b Being 4,680 amperes at 100 volts. c 2,333 
on public lamps, £2,965 on accumulators and £4,787 on meters. d Over-expended. 
е Proportion of engineers’ salary £170. / Directora £415. g Insurance £150, carriage 
and cartage £45, auditing £32 and law £27. h £136 premiums on debenture stock. 
і Proportion cf engineers’ salaries £169. j Directors 2115. k Insurance £171, 


law £90, auditing £52, carriage and ca'tage £57. 

CAMBRIDGE. —a Sold то the company at 31d. per unit (being units used on works 
offices and workmen's houses). b Overexpended. c Includes proportion of engi- 
neers and officers’ salaries £104. d Includes proportion of officers’ salaries £13. 
е Salaries of managing engineers; secretary, accountants’ clerks, &c., £233 and 
directors £210. f Auditing £33, law £41 and insuranca £38. g After deducting £250 
to extinction of preliminary expenses and £449 to extinction of suspense account. 
h Maximum demand system (I-hour scale). i Proportion of eng.neers’ and ofticers’ 
salaries £181. j Proportion of officers’ salarles #15. k Salaries of manager, engi- 
neer, secretary and, accountants £292, directors £210. / Law £7, insurance £64, 
auditing £38. 


ELECTRICAL TRACTION ON STEAM RAILWAYS IN 
ITALY.* 


BY PROF. C, A, CARUS-WILSON, M.A. 
(Concluded from page 27.3.) 


WORKING EXPENSES AND RECEIPTS. 

The working expenses of the Italian railways are given in Table II. 
These figures actually refer to the Adriatica Railway, but as the corre- 
sponding figures for the Mediterranean Railway are almost the same, 
they may be takén as representing the cost of running on either of 
the great systems, To afford a comparison, the figures for the cost of 
running an English railway are placed in the same table. A dis- 
tinction has been made between those expenses which do and those 
which do not vary with the number of trains run. Thus, to the 
locomotive expenses comprising wages of driver, water, oil and 
repairs have been added the cost of conductors’ wages and carriage 
repairs. All these expenses vary with the number of trains run, and 


* Paper read before the Institution of Electrical Engineers, May 15th. 


Table II.— Running Expenses per Passenger Train- mile. 


— = English. | Italian. 
Di COE. ciie ыы еы быы м 1°724. 5:504. 
2 | Wages of driver and stoker .....................| 52814. ó'18d. 
3 | Wages of conductor .............. ...........| 52d. 2:08d. 
4 | Water, oil, & Кыры ый FFF 060d. 
5 | Repairs, locomotives .............................. 2°39d. 5`524. 
6 | Repairs, carriages ....... e . 2854, 6 01d. 


| Total. 13044. 20:694. 


Note.—Eoglish items 2, 4, 5 and 6 from official returns for- the Great 


Northern Railway for 1900. 
Italian items 2, 3, 4, 5 and 6 from official returns of the Adriatica Com- 


peny for 1899. 
Item 3 under English costs, obtained by taking the wages of driver, fire- 


man and conductor in the proportion of 42s., 22s. and 25s. 
Table III.— Giving the Receipts and Expenses per Mile. 


m English. Italian. 
Fixed Expenses. 
Maintenance of the line . ; £535 £132 
Traffic expense . . 1,550 256 
General expenses О ТҮҮ - 557 55 
Тоа1........................ | £2,422 £421 
Running expense . . | £1,750 4699 
Reccipts. 
Passenger traffick . qͥ —ͤ—2 22,640 £640 
Goods and miscellaneous ....................... 5,820 965 
Total T £6,460 £1,605 
Expenses in per cent. of receipts ............... 65 70 


Note.—The figures in this table are obtained from the same sources as 
those in Table II. Per mile” means per mile of line regardless of the 
number of parallel tracks. 


are, 5 with apart from those, such as the maintenance 
of the line, which do not so vary. | 

The coal consumption on an English railway is taken at 40lb. per 
train-mile, and the cost at 8s. per ton. The actual consumption of 
coal on the locomotive on the Italian railways is given in the official 
reports as 41lb. per train-mile. The statistics draw no distinction 
between the weight of an average goods train and that of an average 
passenger train, but the passenger train mileage is stated to be 68 per 
cent. of the whole train mileage. Taking the weight of coal per 
passenger train-mile to be 70 per cent. of that goods train, the 
coal consumption per passenger train-mile would be 36lb., which 
brings the cost, at 278. per ton—the price paid in 1899—to 5:3d. per 
train-mile. 

In order to compare the running expenses with the fixed expenses, 
they have both been reduced to pounds per mile per annum, and 
placed in Table IIL, together with the receipts estimated in the same 
way. The running expenses of an Italian railway constitute a far 
larger proportion of the total expenses than is the case on an English 

ilway, the percentages being 62 in the former case and 42 in the 
latter. 'The proportioa of passenger to 8 receipts is nearly the 
same, while the sum of all the ex is 70 per cent. of the receipts 
in Italy and 65 per cent. in England. The receipts given for the 
Italian railways refer to the Adriatica system as a whole, and are 
greater than the receipts of the lines that are now being electrified. 
Thus the passenger receipts for the section Lecco-Colico are only 
£380 per mile per annum ; for the section Sondrio-Chiavenna, £220; 
whereas for the section Milan-Varese-Arona-Laveno the passenger 
receipts are £600 per mile per annum. The most profitable section in 
the Mediterranean Company's system is the line from Milan to Genoa, 
which is six timea as profitable as the average for the whole system ; 
the moet profitable on the Adriatica system is the line from Milan to 
Como—the continuation of the St, Gothard Railway—a line common 
to the two systems, and yielding to each railway three-and-a-half 
times the average receipts per mile on the Mediterranean. 

The expenses of maintenance, traffic and central administration on 
an Italian railway amount to £421 per mile per annum—about one- 
sixth of what it is in England. Of the item for traffic expenses in 
Italy, £213 per mile is for station expenses, out of which, again, £170 
per mile is for the personnel at the stations, The Adriatica Company 
is seeking to reduce this item by the adoption of the economic“ 
system of working the line referred to above. 


FARES. 


The fares charged on the various railway lines in Italy are given 
in Table IV. Column A gives the through express fares on the main 
lines, and column B the fares for the so-called omnibus trains which 
stop at all stations, Column C gives the reduced rates charged for 
omnibus trains on certain sections of the main lines—those, namely, 
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where the competition with the tramways and economic lines is most 
keenly felt. Thus, on the lines Milan-Gallarate- Varese, where there 
is direct competition, reduced rates are charged. The rates in the 
economic lines are given in column E, while the tramway rates will 
be found in column F. The rates in column E cover both omnibus 
and express trains, whereas the * reduced" rates are exclusively for 
omnibus trains, so that the main lines do not offer such a good service 
for-the same money as the economic lines, even at the reduced rates. 


Table IV.— Showing the Passenger Fares, in Pence per Mile, Charged 


on the Different Italian Lines. 
Lines meus Main. Economic. Tram. 
| UM 
| : 
Power gia Electric. Steam. Steam. 
1 E | | 
Service Expe. Omnbs. Expe. Omnbs. Exps. Omnbs. е 


Schedule speed 25 16 45 25 25 16 
(miles an hour) | | | | | 


M | | 
Fares charged Expe Ord. Redcd. Orduy. 

A. B. C. D. 
21 19 15 0˙9 


First class 1:5 
Second class... 14 13 10 — 10 07 
Third class. 10 O8 O5 0:5 0:6 — 


THE TRAIN SERVICE. 


The service of steam trains that formerly ran on the Milan- Varese 
line is given in Table V., with the time ire in covering the 
different sections. This may be compared with the new service of 
electric trains, particulars of which are also given іп the table. Thus, 
on the line from Milan to Gallarate the schedule speed has been 
nearly doubled and the frequency increased 3:5-fold. On the line 
from Gallarate to Varese the speed has been increased 75 per cent. 
and the frequency about fourfold. The old trains, hauled by steam 
locomotives, have been replaced by trains of about half their weight, 
consisting of motor cars and trailers, the normal train consisting of 
one motor car and one trailer, weighing together 67 tons unloaded, 
and capable of carrying 165 passengers, or about one-half the accom- 
modation of the steam-driven trains. The carrying capacity of this 
portion of the line, in passenger miles, has thus been increased 75 per 
cent. Between Gallarate and Arona and between Varese and Porto 
Ceresio the speeds have not been increased on account of the grades, 
which are as much as 2 per cent., and the trains will run with the 
motors in permanent series connection. 


Table V.—Giving the Steam and Electric Train Service on the Milan- 
| Varese Radway. 

Min. Я | "P 
Е Max. Trains each Time in. 
a Ме | Grade. Ported way per day. minutes. 


p^ Steam.| Elec. Steam. Elec. 
Milan to Gallarate ..... 250 | 06 40 10 35 60 34 
Gallarate to Varese 117 10 25 7 27 28 18 
Gallarate to Laveno ...| 19°4 | 08 30 6 8 81 50 
Gallarate to Arona 160 11 175 5 8 45 45 
Varese to Porto Ceresio 88 2:0 15 5 6 


28 | 28 


THE Cost OF WORKING THE ELECTRIC SEBVICE. 

The cost of running the new electric service on the Milan—Varese 
line may be estimated approximately from the cost of working the 
old service, and is given in Table VI. 

Coal.— The coal consumed per ton-mile in the steam generating 
plant, pending the completion of the hydraulic power-house, wi 
probably be not much less than that used on a steam locomotive if 
the speed and rolling-stock is the same in both cases. Thus, as the 
weight of the electric trains is about half that of the old steam train, 
the coal used per train-mile will be halved. Possibly this assump- 
tion does not do justice to the economy of the electric system, but 
there is not sufficient data available to warrant a more favourable 
estimate being made. The speed is, however, nearly doubled, so 
that if the same rolling-stock were used the tractive resistance, and 
hence the coal consumption, would be increased. But the type of 
rolling-stock is being improved, and short two-axle carriages are 
being replaced by long coaches running on bogies, so that the tractive 
resistance at the higher speed should not exceed that at the lower 
speed by more than 25 per cent, bringing the coal consumption to 
23lb. and the cost to 3:4d. рег train-mile. 

(Note.— The author learns from Signor Tremontani, the engineer 
of the Mediterranean Railway, that the coal consumption for a ser- 
vice of trains consisting of one motor-car and two trailers is 285ʃb. 
рег train-mile. The weight of these trains is one-third greater than 
that estimated in the Paper, as it was found necessary to add a 
second trailer on account of the increase in the traffic. This increase 
in the weight of the train would have brought the author's figure for 

coal consumption up to 311b. per train-mile; his estimate, therefore, 


trains per day are running each way between 
and 17 between Gallarate and Varese.) 

Wages.—The driver and fireman are replaced by one motorman 
at about half their combined wages, and, as the electric train is 
always ready to start up, a further saving of about 20 per cent. 
should be effected in comparison with a train hauled by a steam 
locomotive which has to spend a considerable time in the shed. 
These savings should reduce the item for locomotive wages to 40 per 
cent. of its former value—that is, to 127d. per train-mile. The 
item for conductors’ wages will be reduced 20 per cent. owing to the 
saving of time mentioned above, and will be 167d. per train-mile. 
The wages at the generation station will amount to about de per 
annum : for a line 80 miles long, and with 28 trains per day each 
way, the cost would come to 0:58d. per train-mile. e wages at 
seven rotary sub-stations should not, together, exceed the wages at 
ш generating station, making the cost for this item 0°58d. per train- 

е, 


appears to be about 10 per cent. too high. At the present time only 
20 i Milan and Gallarate, 


Water, Ой, £c.—'The cost of water, which is 25 per cent. of that 
for videi and oil combined, will be saved, reducing this item to 
0:45d. 


Repairs.—The cost of repairs will be reduced. On the City and 
South London Railway, caring 1901, the cost of locomotive and 
generating repairs per train-mile, including wages and materials, 
was 38 per cent. of the locomotive repairs on the Great Northern 
Railway. Taking 50 per cent. of the cost of steam locomotive 
repairs, the cost of repairs for electric motors and generating stations 
would amount to 1°76d. рег train-mile. Аз the electric trains are 
one-half the length of the steam trains, the carriage repairs per train- 
mile will be halved ; this item will thus be reduced to 3d. per train- 
mile. The total cost of running would thus be reduced from 21d. 
to 12d. per train-mile. 


Table VI.—Showing the Comparative Cost of Running an Electric and 
a Steam Line in Italy and in England in Pence per Train-mile. 


— Italian. | English. 


— — ——— —M— — —— 


Steam. Elec. Steam. Elec. 
8 28 


Trains each way рег day ........................ 8 28 
Coal e ————ÁÁ—— ЫСЫ | 680 | 5:40 | 172 | 107 
Wages of driver and stoker ..................... 518 | 1:27 | 381 | 1:52 
Wages of conductor ............................. 2°08 | 1°67 | 1:52 | 122 
Wages at generating station.. . . — | 058! — 058 
Wages at rotary sub-stations .................. — | 0:58 | — | 0:58 
Waver, oll, e 8 0:60 | 0:45 | 0777 | 0:58 
Repairs, motors and generating station.. | 3°52 | 1°76 | 239 | 1:20 
Repairs, carriages ................................. 601 | 309 285 | 141 
Total. cci tete 20:69 | 12°71 | 15:04 | 816 
Figure used in the Paper 21:00 |15:00 | 13:00 | 8:00 


ESTIMATE OF TRAFFIC. 


The passenger traffic required to pay the expenses of the new elec- 
tric service can now be estimated. On the Milan-Gallarate-V arese 
line the service is being increased from eight to 28 trains per day, 
while the cost of running is reduced from 21d. to 12d. per train- mile. 
The cost per mile of line is thus increased from £510 to £1,110 per 
annum. To this must be added the interest on the capital expended 
in the electric installation. The total estimated cost is 10 million 
francs, or £5,000 per mile. At 34 per cent. this would add £175 
per mile to the increased cost of running, making the total increase 
£775 per mile per annum. See Table VII. The pass anger receipts 
for this line, including the extensions to Arona and £a Lavend, are 
£600 per mile per annum. Hence the passenger traffic must be 


Table VII.—Showing the Expenses in Pounds per Mile per Annum of 
Running a Steam Service of Eight Trains and an Electric Service of 
28 Trains each way per day in Italy and in England. 


— Italy. | England. 

| Steam. Electricity. Steam. Elec. 
Power used! Ыйы — — 

Coal. Coal. Water.] Coal. Coal. 

Number of trains each way per day... 8 28 28 8 28 

Cost in pence per train-mile* ......... 21 15 | 95 13 8 
Running expenses 2510 |£1,110| £810 | £320 | £680 
ТЕТОВО ааа ATi — 175 175 | — 280 
Total о 510 | 1,285] 985 | 320 960 
Increase ............ — 775 475 — 670 

Per cent. increase in traffic required „ов 2 
to pay expenses . — 129 80 — 61 


* With rotary sub: stations. 
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‘increased by 129 pe cent. to pay the interest and the increased cost 
of running. With transformer sub-stations the running expenses are 
decreased 5 per cent., and the increase of traffic must then be 114 per 
cent, On the completion of the hydraulic power station coal will no 
longer be used, and this item in the cost of running will be saved. 
The cost per train-mile will then be reduced to 9:31d., or, вау, to 954. 
making the total increase in expenses £475 per mile per annum, an 
the increase in the passenger traffic required to meet this increase 
80 рет cent, as compared with 129 per cent. for a steam plant. 
With transformer sub-stations the increase need only be 72 per cent. 
The value of water-power may, therefore, be represented by a reduc- 
tion. of 20 per cent. in the passenger traffic required to pay expenses. 
- On the Lecco line the service of steam trains was formerly about 
half as frequent as on the Varese line. The proportional increase 
in the number of electric train-miles will be about the same, so 
that the increase in the cost of running per mile of line, with trans- 
former sub-stations, will be £150 per annum with water power. The 
capital expenditure has been about eight million franca, or £5,000 
per mile, involving an interest charge of £175 per annum, which, 
together with the increase in the running expenses, brings the total 
increase to £325 per annum. The passenger receipts are here much 
less than on the Varese line, being £380 per mile per annum for the 
section Lecco-Colico, £220 for the section Colico-Sondrio—Chiavenna, 
and £330 per mile for the whole line. Thus an increase of £325 
per annum will require an increase in the passenger traffic receipts 
of 128 per cent. The conditions of working an electric service on this 
line are, therefore, not quite so favourable as on the Varese line. 


REDUCTION OF FARES. 


The extent to which a combination of reduced fares and increased 
travelling facilities augment traffic has long been made a subject of 
careful consideration by the Italian railway companies, For some 
time past the Adriatica Company has been investigating this ques- 
tion experimentally on the line connecting Bologna with St. Felice, 
referred to above. The experiment was made with cars driven by 
electric accumulators. The speed and the frequency of the trains 
were both doubled, and the fares reduced to 40 per cent. of their 
original amount. The result has been that the passenger trafic has 
increased five-fold, and the receipts have been doubled. The fares 
on the new electric trains are given in Table IV., and are good for 
all trains, whether express or omnibus. On the Milan-Varese line 
the reduced rates, as given in column C, have been available on 
omnibus trains only, express fares being charged on all exprees trains, 
&bout 20 per cent. of the total passenger recelpta on this line being at 
the express rate, and 90 per cent. of the receipts from third-class 
ршде If this proportion is maintained under the new con- 
ditions, the falling off in the receipts due to the reduction in the 
fares would be about 20 per cent.,if there were no increase in the traffic. 
It has already been shown that to pay the expenses of the new service 
at the old rates the traffic must Te increased 80 per cent. if water 
power js used, so that with the new rates the traffic must be rather 
more than doubled. With the new electric service on the Milan-. 
Varese line the minimum fare is still about the same as before— 
namely, a halfpenny per mile but whereas formerly this rate only 
entitled a passenger to travel on an omnibus train, it now entitles 
him to travel by any of the express trains, the speed of these trains 
being twice what it was before, aud the service three or four times 
as frequent, so that for those who formerly patronised the express 
trains the fares have been halved and the speed doubled. The speed 
of the omnibus trains is also doubled, but owing to the number of 
stops the saving in time is not more than 30 per cent. The new 
service has been inaugurated by the railway company in confident 
expectation that the improved service will increase the amount of 
traffic to such an extent that the receipte, even at the lower rates, 
will more than pay the expenses. 


COMPARISON OF THE CONDITIONS OF RUNNING AN ELECTRIC 
l SERVICE IN ENGLAND AND IN ITALY. 


_ It may be useful to compare the figures obtained above for the 
conversion of a steam to an electrically-driven railway in Italy with 
those that would be obtained under similar conditions in England. 
If the reduction in the weight of the train and the increase in the 
service are in the same proportion in the two cases, the proportionate 
reduction in the running тре will also be the каше. With 
this assumption the cost will be reduced from 13d. to 8d. per train- 
mile; the different items are given in Table VI. With a similar 
Increase in the train service —namely, from eight to 28 trains each 
way per day— the working expenses would be £680 per mile per 
annum, as compared with £320 with the former steam service, or an 
increase of £360 per mile. The electric installation would probably 
be more costly than that for the Italian lines, and might come to 
£8,000 per mile, on which the interest at 34 per cent. would amount 
to £280 per mile per annum. The total increase in the expenses 
would thus be £640 per mile per annum. 

The passenger receipts for 1900 for the Great Northern Railway, 
to take a definite case, averaged 43d. per train-mile, at which 
figure the receipts on a line running eight trains each way per day 
would amount to £1,050 per mile per annum ; the average for the 


whole of the Great Northern Railway being £2,460. Hence, to 

make up for the increased cost of the electric service the nger 

traffic on such a line would have to increase 61 per cent. if the fares 

bab а With halfpenny fares the traffic would have to be 
ed. 

It seems clear that, whether in England or in Italy, the full 
advantages of electrical traction cannot be obtained without an 
increase in the total running expenses, and this increase can only be 
met by a corresponding increase in the nger traffic, so that 
the change from steam to electricity should not be made unless the 
increase in traffic may be reasonably expected at least to cover the 
increased cost of running and the interest on the capital expenditure. 

Most railway managers would probably admit that the use of elec- 
tricity on existing railways is worthy of consideration, and some will 
even go 80 far as to say, “ If you can show that we should reduce our 
expenses by adopting electricity we would do so.“ It is not, however, 
by reducing expenses that electricity is going to help the railways, but 
in enabling them to offer greatly increased travelling facilities to the 
public ata figure imposeible with steam traction, and thus. to meet 
the growing competition of the tramways. | 

In answer to the question as to why the Italian railway companies 
are adopting electrical traction, it is often urged that they are doing 
80 because of the saving effected by the use of water power in place 
of coal. This ia, however, very far from being the case, since even 
with water power the expenses cannot be met unless the traffic 
increases. The use of water power simply reduces the increase 
required to pay, the reduction in the case of the Italian lines being 
20 per cent. The prospects of success in England with cheap coal are 
more favourable than they are in Italy with water power, as is shown 
by the fact that the increase in the traffic required to pay expenses is 
less in England than in Italy. | 

The figures given above do not take any account of the relative 
possibilities of travel development in the two countries Milan has 
a population of 471,000, about equal to that of Birmingham, but the 
towns along the line now being electrified are all quite small, 
Gallarate having & popa aun of 8,000, Varese of 6,000, and Arona of 
4,000, the largest being Busto Arsizio with 13,000. Taking the 
different lines radiating from Birmingham, by way of comparison, we 
find that the united ао of the two largest towns on each 
line within a radius of 45 miles amount to 39, 41, 63, 86, 101, 109, 
121, and 185 thousand. With these figures before one, it is difficult 
to avoid the conclusion that the possible increase in travel is far 
greater in England than in Italy, and that if there is a field of use- 
fulness for electrical traction on Italian steam railways, there is a 
atill greater field of usefulness on the railways of our own country. 

I wish to express my thanks to the officials of the Strade Ferrate 
del Mediterraneo, and of the Strade Ferrate Meridionali, and in par- 
ticular to Signor Ing. Victor Tremontani, Signor Ing. Pietro Lanino, 
and Signor Ing. Leone Olper for their kind assistance in furnishing 
me with data and information. I am also indebted to Signor Tre- 
montani for the views and plans in Figs. 3, 5 and 6, and to Messrs. 
Ganz & Co. for the view in Fig. 2. In preparing the maps aud 
profiles the following have been consulted:—The map of Italian 
railways published by the Instituto Geograpico Militare, and the 
official train sheets of the Adriatica Railway Co. 


DISCUSSION. 


The PRESIDENT said this Paper had come at a most opportune 
moment, having regard to the proposed visit of the members to Italy next 
year. He had read it with great interest, and considered that the author 
had done the railway companies of this country a great service in dealing 
with the question, as he had, from the commercial point of view. It was 
simply the commercial aspect that would affect the railways of England. 
Railways were commercial institutions, their object being, of course, to 
earn fair dividends for their shareholders ; and if it could be shown that 
by the introduction of electricity an advantage was to be gained in the 
economieing of expensés or by an increase in receipts, then railway com- 
panies would be equally anxious, with electrical engineera, to adopt electric 
traction ; but he was afraid that many, in reading this Paper, might feel 
inclined to doubt whether such would be the case. Prof. Carus-Wilson 
came to the conclusion that railway companies had to look not вэ much to 
economies as to increase of passengers, and this he very much questioned 
with respect to British railways. He was not in harmony with the author 
in his deductions, because it appeared to him that there was not a fair 
comparison between the railways described iu Italy and those in Great 
Britain. British railways were much more costly, and, further, the present 
traffic necessitated a much larger number of trains even with steam 
working. However, he was glad that the Italian Administration were 
dealing with the question, not in the same senss» аз it had often been 
suggested it should be dealt with by the British authorities—viz., by au 
enormous increase in speed. They were taking fair speeds and not 
extravagant ones, which meant the employment of much higher power. 
He felt quite sure that if increased facilities meant increased traffic on 
such lines as had been mentioned in the Paper, similarly increased facilities 
on British railways would be attended with far better results. 

Mr. CHARLES STEEL, late general manager to the Great Northern 
Railway, eaid he felt bound to endorss the remarks of the president. The 
conditions of railway working in Italy and the character of the traffic, 
were widely different from what they were in this country. If the intro- 
duction of electric traction upon existing railways was to depend upon a 
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large increase of traffic, this could only be accomplished where there was 
a huge population to work upon. But taking two points on the Italian 
lines, say Milan and one of the country places, there was a large oscillating 
traffic, and it did not follow that because there was a frequent service 
between these two places that there would necessarily be an increase in 
the traffic. When people travelled they usually had an object in view, 
and people would not travel between Milan and the country places simply 
because there was a frequent service if they did not wish to go for any 
other purpose. "Taking the case of London, he said this waa altogether 
different, but even in respect of London traffic he must point out a fallacy 
which existed in the author's Table VIL, and he would be very glad if 
Prof. Wilson would remove the impression wbich this table had created 
upon his mind. The expenses of running eight trains were shown as com- 
pared with running 28 trains—33 times as many. The figure for the 
eight trains was £320 in the case of steam and £ with electricity for 
28 traine. But whilst with the shorter trains there were the same num- 
ber of vehicles as with the longer and lees frequent trains, the expenses 
were three times as large. Therefore, the expenses were being increased 

enormously and the traffic was not. This brought him back to the point 
as to the kind of traffic which must be considered in dealing with this 
queation. In the case of suburbar traffic this was heaviest in the 
morning and evening, but during the daytime there were compa- 

ratively few people travelling, and therefore these trains would be 

running at a loss without an increase of traffic, and further than this, 

trains of two vehicles were not adapted for dealing with London suburban 

traffic. Then there was another difficulty to which the author had called 
attention in respect of the introduction of electric traction into this 

country. It was impossible to run trains at short intervals over already 

crowded lines. Taking the case of the Great Northern Railway, he could 

not run a five-minute service over the main lines, What would become of 

the ordinary traffic of the day? This was one of the great difficulties with 

which the existing railway companies of this country had to contend, and 

with which they would continue to have to contend. We could not reduce 
the fixed expenses as was possible in Italy. They had had a specimen of 
a so-called railway station out there, but the Board of Trade which existed 

here, and would continue to exist, would not allow such a station to be 
used. The block system of signalling would have to be continued, and 

whenever they came to deal with electric traction upon existing lines there 
would also have to be considered in connection with it what effect it would 
have upon the block system. His own opinion was that so far as the main 

railways of this country were concerned, there was not much hope of elec- 

trification, and certainly not in the suburbs of London. Electrical railways 
must be railways for passenger traffic only. If it was impossible to intro- 

duce electricity on steam railways, what was the alternative? Additional 
lines must be provided, but the cost of the neceseary lands in the vicinity 
of London was simply prohibitive. Не was sure of this— t.e., that railway 

chairmen and directors would be very slow to introduce any system which 

would increase the working expenses, and which left the question of the 

increase of traffic as a problem to be solved in the future ; and he was 

afraid that this was the position which Prof. Wileon had put before them 

in connection with the introduction of electricity. His own view was that 
the great question of overcrowding was to be solved by electrical locomo- 

tion, but he did not think the existing railways were to be the means by 

which this great problem was to be solved. At the same time, he must 
express the hope that electric railways would continue to develop, and 
that the condition of the working classes and overcrowding would be solved 
by this means in the not far distant future. 

Мг. Н. M. SA ERS thought the last speaker had given one of the 
reasons why England was behind Italy in electrifying its main railways. 
Excepting for a pious hope expressed in his last few words, Mr. Steel's 
interesting speech had been a series of non possumus. Prof. Wilson had 
earned the gratitude of all engineers, and especially electrical engineers, 
by taking alive sample and discussing it in this very careful way. Com- 
mercial elements were the first to be considered. We had been treated 
during the last few months to a very interesting series of Papers showing 
how various electrical engineers would electrify railways if they had a 
chance, and it was very interesting to note that so many people were 
willing to try their hands at the problem ; but before they could get that 
chance they would have to show that it would psy, and they had a very 
hard problem in the way of conviction before them. At the eame time he 
would like to point out that we had some examples nearer home than Italy, 
which showed that increased facilities did increase taffic. Within the last 
five years a good many tramways had been converted to electric traction, 
and in many instances the systems had been enlarged from a mere few 
miles to tramways running well outside the limits of the particular towns, 
linking up large towns with small ones. One example of such a system 
with which he was acquainted in its palmiest days of steam working carried 
about 1,600,000 passengers. But in the first year of electrical working 
over & very slightly increased length of lineit carried 6,000,000 passengers. 
What was the difference in the character of the service? Exactly the 
difference which Prof. Wilson had shown was the difference between the 
character of the steam and electric services on Italian lines—viz., more 
frequent trains, greater speed and lower fares. It was a very curious 
thing that tramway statistics showed that the earning capacity of any car 
with a carrying capacity of from 28 to 65 passengers was almost a fixed 
figure—viz., from 8d. to 1s. a mile, and this meant, of course, that as many 
cars as possible should be run. This was where electricity would help the 
main steam lines. What was the trouble with English main lines? The 
enormous capital expense tbat had been incurred in the construction. 
They worked at somewhere between 50 and 65 per cent. of their earnings. 
Of the balance, he supposed that four-fifths went to debenture interest ; at 
any rate, the balance which was left for ordinary shareholders was somewhere 
in the neighbourhood of 45 per cent. It was perfectly certain that a quite 
small increase in the traffic, even if it were accompanied by an increase in 
working expenses, would increase the dividend, besides paying the cost of 
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the electrification capital. Last year he had occasion to consider the case 
where two large towns in this country were connected by competing lines, 
and it was a revelation to him to find what a small passenger revenue 
these lines had. It had also been found that if one of these lines was 
electrified and used for passenger traffic it would be capable of carrying 
four times as many passengers as the other one and leave this latter open 

for goods traffic, and also leave a very good dividend on the cost of con- 

struction. Mr. Steel had remarked that people travelled for a purpose. 

They did, but there was aome proportion between the purpose which would 

make a man travel and the trouble and cost in time which it took to 

travel. He himself would travel & good deal more if railway travelling 

were more expeditious and it were not such an infernal nuisance to get 

from Mr. Steel'8 main line on to the Lancashire and Yorkshire, for 

instance, Jt was because the time tables were designed with utter dis- 

regard to the meeting of trains on different linee, and because the services 

on many cross country lines gave intervals of from 24 to 5 hours between 

trains. When it came to travelling for pleasure, people choose the lines and 

places to which they could get cheaply and quickly and without changing or 

waiting about. If one could go to a London terminus and be sure of being 

taken to any town by a particular railway without waiting more than 

20 minutes or half an hour, a great many more people would travel both 

for pleasure and business purposes. 

Mr. W. R. COOPER, criticising Table VI., thought it was a little mis- 
leading to the uninitiated, because it looked as if it were simply a com- 
parison between steam and electric traction on equal terms. It was all 
right when one came to analyse the figures, but people did not do that, 
unfortunately, and were inclined to take matters as they looked on the 
face. As to drivers and stokers, we would not be allowed to drive a loco- 
motive in this country with one man, and therefore we could not hope for 
the economy in this item. The author took 54 per cent. for his interest, 
which was a low figure. In the final section of the Paper, in which the 
conclusions of the author were given, there were some misleading state- 
ments also. "The conclusions of the author really amounted to saying that 
there must be an increase in traffic, no matter what the traffic was, for 
electric traction to pay, and this conclusion was arrived at by assuming 
an increase in the number of trains run. Of course, this assumption must 
necessarily also lead to an assumption of increased traffic in order to make 
the railway pay. As to the competition of tramways, he presumed that 
the author was dealing with main lines, and in this country these lines 
would not be affected by tramways in the same way that they were in 
Italy. Anyone who had travelled on the main lines in Italy would notice 
that they were quite different to our own. The trains were run at 
а very slow speed, they stopped at every station for about five 
minutes, and one need never be troubled about a train being late. 
In fact, it could not be unless it stopped altogether. In this country, 
however, it was possible for trains to be late. "Therefore, he did not 
think a comparison could be made between the two countries. In England, 
of course, there were slow trains which might be run faster, but the 
expresses could not run much faster, and what was wanted was a true 
comparison between electric traction and steam traction with the speeds 
at present employed. It was really not a question of increasing the 
traffic. This came in in connection with suburban lines, and not main 
lines. There would not be many people travelling from London to Man- 
chester or Liverpool for pleasure, and if the service was accelerated by half 
an hour or so it would not make many more people go. In the consideration 
of main line problems, authors seemed generally to limit themselves to 
passenger traffic, but he thought it would be well to take in account goods 


‘and mineral traffic as well. On a main line the passenger traffic was pro-. 


bably only about one-third of the total traffic on the line, and it was run 
much more economically than the other classes of traffic. With the other 
classes there were the difficulties of shunting and sidings to be got over, 
and this was a matter which he was not at all sure had not been rather 
exaggerated. But it was worth while thinking over from the electrical 
point of view, because steam locomotives were run under very bad con- 
ditions for shunting purposes. Ina Paper read by Mr. S. Johnson before 
the Inatitution of Mechanical Engineers in 1898, that gentleman pointed 
out that the shunting of passenger trains amounted to 15 per cent. of the 
train-mileage actually run on the lines, whereas the shunting of the goods 
and mineral trains amounted to 38°7 per cent., and on that account the 
coal consumed by passenger trains per train-mile was 36lb.,and by mineral 
trains 6210. Going further, and investigating what this amounted to in 
I. H.. per hour on the locomotive, it would be found that it was still 
greater, because, although the trains were heavier than the passenger trains, 
they ran at a very much slower speed. "Therefore, it would be well for 
authors to take into account goods and mineral traffic, as well as passenger 
traffic, 
Mr. ARNOLD LUPTON said he was in agreement with Mr. Steel, but 
he did not know of any engineer who had really grappled with all the 
problems that had to be considered in dealing with this main line traffic 
on such a line as the Great Northern Railway working under electrical 
conditions, On the suburban lines where the trains were running under 
comparable conditions to the Italian lines the same claes of circumstances 
arose, and, naturally, involved the same treatment. By reducing the 
length of the trains and increasing the number, the traffic would be greatly 
increased. There was not the slightest doubt that in country districts in 
England it was owing to the small number of trains that the people did 
not travel. In some country places it was a whole day's work to go 20 
miles and back again. And here it was he thought that Mr Steel was 
right — viz., that one of these days there would be separate electric rail ways. 
Referring to Table VI., which gave a comparison of English steam and elec- 
tric railways, according to the author's calculation, he took it that there 
would be a vast deal more horse-power developed at the generating station 
than there would bein the corresponding steam locomotives, and that the 
extra cost of this was met by the more economical engine and the cheaper 
kind of fuel used at the generating station. Probably, also, the economy 
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of fuel in favour of electricity would be greater than the author calculated, 
because he wa: dealing with trains of half the length, and this would only 
give half the cost of fuel per train mile. There was, further, the probability 
that gas engines would be used for generating electricity, which would 
bring down the amount of fuel to #lb. of slack per 1. H.P. at the generating 
ttation. Then, again, with regard to the item of water, oil, &c., he hardly 
thought this would be 0:58d. if it was 0°77d, in trains twice as long. But 
there was an additional item which the author had not added, but which 
he perhaps bad in his mind. In comparing the coat of steam and electric 
railways in England and Italy a considerable item for the intere:t on the 
electrification had been added. But as theauthor was speaking of existing 
railways there would also be the interest on the cost of the steam lines as 
well. It was only when new lines were constructed that this could be 
omitted. 

Major-Gen. C. E. WEBBER suggested that the discussion of this Paper 
should be adjourned until the commencement of next session, as it was of 
such importance that full justice could not be done to it at one meeting. 

The PRESIDENT thought it would be unfair to Prof. Carus-Wilson if 
bis Paper was carried over in the ordinary sense until next seesion, because 
the author would naturally like to have the Paper printed, and the 
members would no doubt also prefer to have the observations of the 
speakers put into print. But he would try and meet the suggestion this 
way—the author would be called upon to reply to the discussion so far, 
and then to supplement this reply by some further information which no 
doubt he would be able to compile between now and November, which 
would be read at the first meeting after the inaugural address next session. 

Prof. CARUS-WILSON said he left himself entirely in the hands of the 
Institution. Replying to the discussion, he said this had emphasised what 
he had felt in other discussions on this subject. An author tried to take 
up & certain line and used certain terme, but, with the very best feelings 
and intentions, speakers found a difficulty in entering into the author's 
position and underetanding what his intentions were ; and they naturally 
worked along a different line and made criticisms which were perfectly just 
and true, but which did not always affect the real question which it was 
intended to bring forward. The most striking iastance of this was as to 
what they all meant by main lines. In several remarks that evening this 
question bad come up again and again, but nothivg was further from his 
intention than that the main lines of this country should be electrified 
forthwith. Therailways in Italy were defined by the number of trains per 
day which he had dealt with, and he did not think anyone could say thata 
service of eight trains per day was a main line service. To begin with, he 
thought he couid at once offer a reply to the criticisms of the president, 
when he stated that he did not think the general trend of the statements 
in the Paper offered a fair comparison between the state of affairs in Italy 
and those in Great Britain. What they had to do was to compare line 
with line, and to take a line auch as was now being electrified in Italy 
and com with a line carrying tbe same amount of traffic in England. If 
that were done they would have the very fairest basis of comparison possible. 
It was a very difficult thing to gauge the character of the traffic which 
might be expected on а line, and when the president had remarked that 
we, in England, had very much more traffic to deal with than was the case 
on the Italian lines he presumed he had in his mind a comparison 
of one of our main lines with such & one as that runninz from Milan to 
Varese, But a very large proportion of the mileage of our lines were 
lines comparable with that from Milan to Varese. An immense proportion 
of the mileage of our lines consi:ted of lines upon which there were not 
more thau eight trains per day, and tbe comparison was not, perhaps, such an 
unfair one. The remarks of Mr. Steel, of course, came with very great 
weight from one who had for so long carried on the very responsible work 
of manager to one of our greatest railways. Mr. Steel put the difference 
between his view and the view expressed in the Paper in the clearest 
possible way, which greatly emphasised the position he himself took up. 
The introduction of electricity upon auburban lines, which were at all 
comparabl» with those now being done in Italy depended entirely upon 
an increase of traffic. What he firmly believed was that it was only 
by looking forward to the increased facilities for developing traffic 
that electricity would ever be introduced upon lines such as these. He 
never for à moment suggested the introduction of a five-minute service 
on а main line. In fact, throughout the Paper there was no mention of 
anything like a five-minute service. 35 trains а day was not a five-minute 
service ; and considering that there werea number of lines in this country 
upon which there was only one train every two hours, it was here that 
the advantages of electricity would come in. Mr. Cooper had said that it 
was not fair to consider simply a case in which the train service was increased, 
аз, if the train service was increased, so was the cost of working, and it was 
not fair to confine oneself to that, but cases should be taken where the train 

service was not increased, and the motive power simply being made elec- 
tricity and not steam. In this Mr. Cooper had struck a fundamental point 
of difference of the way of looking at the whole question. The great 
advantage of the introduction of electricity was that it enabled an increase 
in the frequency and speed of the service, and it was only, in his opinion, 
when one could do this that it was worth while to introduce electricity. 
But simply to introduce electricity for steam on such lines as those in 
Italy did not seem to him to offer any advantage. Mr. Lupton thought 
he had made the cost of fuel too high. He hoped he had. This was a 
criticism which he might be proud of, because he had endeavoured to be 
conservative in the statements he had made. As to the question of whether 
the cost of electrifying a line would be different if it were made de novo 
he had not gone into this. He had simply taken the cost of electri- 
fying an existing steam line. He would commend to the members a por- 
tion of the Paper which he had not dealt with at any length—viz., that on 
the very last page of all, and this was necessary iu some respects after the 
criticisms which had been made. He had endeavoured to find out what was 

real potsibility of an increase of traffic on this Varese line, and when the 
population along these lines was taken into account and compared with 


the populations on our own lines he did not think there could be any 
doubt that the possibility of increased traffic was far greater here than in 
Italy. Further, the railway companies of Italy had not approached this 
question in a policy of blind faith. According to the way Mr. Steel looked 
at the matter, this was the manner in which railway managers in this 
country were being asked to approach the question. Nothing would be 
more fatuous. In Italy the railway companies for years past had been 
carefully studying the connection which existed between increased facilities 
and increased traffic, and in this lay the whole secret of what they were ^ 
doing now. They were electrifying the lines as the outcome of this con- 
sideration, and not simply as a physical experiment, and this was what the 
managers of our great railways should do. He did not suggest that they 
should forthwith equip their lines, but they should lose no time in taking 
steps to inform themselves on this very vital question. As far as he could 
see at the present moment, very little was known in England outside 
experience such as that of people like Mr. Sayers, but if more were known 
English railway managers would come to the same conclusion as the Italian 
managers, and be very much more hopeful as to the travelling potentialities 
of the British public. . 

The PRESIDENT having proposed а vote of thanks to the author, which 
was heartily given, the discussion concluded. 


CURRESPONDENCE. 


— — 
COMPENSATORS FOR WEAKENED MAGNETS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: I notice on page 228 of your last issue a description 
of compensating instruments for the weakening of permanent 
magnets, and would take this opportunity of pointing out that 
this is not by any means a new idea, as a patent was taken 
out for this by Mr. Soames about eight years ago, and a 
number of these instruments have since been made by Nalder 
Bros. & Co., succeeded by Nalder Bros. and Thompson (Ltd.), 
in which the control was magnetic and the instrument was 
so arranged that the reading was independent of any weakening: 
of the magnet.—Yours, &o., A. FRED K. Harris. 


London, June 5. 


G. E. C. FIRE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The General Electric Co. (1900), Ltd. wish to express 
their unqualified regret at the terrible results which attended 
the fire at their premises on Monday, the 9th inst., and to 
state that they are taking steps to give this sentiment prac- 
tical shape. „ 

They would also like to take this opportunity to convey to 
their friends and customers their thanks for the many expres- 
sions of sympathy received in letters, telegrams, and personal 
inquiries, and to inform them that the part of their premises 
which was involved is small. Business will be carried on 
exactly as before, and it is hoped that if at first one or two 
delays may have occurred the firm will receive indulgence on 
this account. u 

Hoping you will give this letter publicity.— Yours, &c., 

Tue GENERA, ELECTRIC Co. (1900), тр. 
(M. Bing, Managing Director). 
London, E C., June 11. 


PARLIAMENTARY INTELLIGENCE. 


Gsm — 


LONDON UNITED TRAMWAYS BILL. 


On the Committee of the House of Commons which has this bill under 
consideration resuming last Monday, June 9, Mr. W.S. BOND, Chairman of 
the Electric Lighting, Parliamentary and Finance committee of the Wim- 
bledon Council, was examined. He said tbat the Council in 1901 them- 
selves promoted a tramway bill, but it was dropped. Communications 
were subsequently opened with the London United Company, and then the 
Council was almost immediately approached by the British Electric Trac- 
tion Co. As soon, however, as that company saw the requirements of the 
Council they retired, and an agreement was then come to with the present 
promoters, which he considered to be satisfactory in the interests of 
the ratepayers. An overwhelming majority of the population in Wim- 
bledon, both as regards population and rateable value, were iu favour of 
the tramways. The street improvements and widenings which the com- 
pany proposed to make in connection with the tramways would be a distinct 


advantage. 
G 2 
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The CHAIRMAN : Were these improvements precieely the same as you 
asked of the British Electric Traction Co. ?— Precisely. 

Mr. COWARD, K. C., said the widenings and improvements to be made 
by the company in Wimbledon were estimated to cost £165,000. 

Further examined, Witness said that since the deposit of the present bill 
the railway company had extended the favour of third class season tickets 
for Wimbledon and Raynes Park, for which the residents had been asking 

for years. 

Mr. BALFOUR BROWNE, K. C., in reply to the Chairman, said the London 
United Company were quite prepared, if the London County Council 
would allow them, to lay the small link of line necessary to connect the pro- 
posed line, No. 13, from Wimbledon along Haydon's-road to the London 
county boundary, with the authorised tramway just inside the boundary. 
He had no doubt that connection would be made, and in that case there 
would be a through route from Malden via Wimbledon to Clapham 
Junction. | 

The CHAIRMAN suggested that there should be a conference between 
the representatives of the promoters and the London County Council in 
regard to the construction of this link, which would be some 300yds. in 
length, and counsel undertook to take steps with that object. 

Mr. G. H. Woodlande, chairman of the Wimbledon Urban District 
Council, and Mr. George Mason, a member of the eame body, gave evidence 
generally supporting that of the last witness. | 

On Tuesday Мг. Е. S. MALLETT, member for the Trinity Ward of the 
Wimbledon Urban District Council, gave further evidence in support of the 
Wimbledon lines. 

Mr. MOON, K.C., for the London County Council, then referred to the 
suggestion made on the previous day as to the construction of a short spur 
needed to connect tramway No. 15 with the authorised line from Lower 
Tooting through Wandsworth to Clapham Junction. Mr. J. W. Benn, 
the chairman of the Tramways committee of the London County Council, 
had auth orised him to say that if the Committee thought there was any 
necessity to make the connection he was prepared to recommend the 
County Council to make the connection them:elves. They would resist 
most strenuously any proposition of the London United Company to come 
into the County of London. 

The CHAIRMAN ssid the Committee would take counsel’s guarded 
statement as an intimation that the Council would make the spur if it 
would pay them. 

Mr. FITZGERALD, K. C., for the promoters, said the cempany knew the 
line would pay, and they were willing to make it. 

A number of other witnesses from Wimbledon and New Malden then 
gave evidence in favour of the tramways proposed. 

On Thursday (yesterday) further evidence was called in favour of the 
Wimbledon group of lines. After the examination of one of the witnesses, 

Mr. PAGE, K.C., for the London and South Western Railway Co., said 
he thould not ercss-examine the witness, as their case would be that at 
present there wag an efficient f ervice. 

The CHAIRMAN: Yes. I expect your case will be one of argument 
more than evidence. 

Witnesses from Merton, and the clerk of the Croydon Rural District 
Council (which embraces Mitcham and Merton), also testified to the benefit 
which the lines would be to residents in their districte. - 

Local evidence in favour of the Hammersmith lines was then taken. 

Mr. CLIFTON ROBINSON, re-called by the Chairman, said the existing 
line between Kew and Richmond and the new line from Richmond to 
Hammersmith would be quite unconnected physically with the rest of the 
company’s system. That would not cause greater expense in working. 
Though physically disconnected at Kew and Hammersmith Broadway, the 
whole of the cables would be laid underground, and connected electrically. 
There would be no necessity for a generating station on the Surrey side of 
the river, the station at Chiswick being sufficiently large to generate all 
the current that would be required. The company had power to put 
cables under the river, and that would obviate the necessity of having 
physical connection with the tramways. Last year the company proposed 
to have a physical connection at Hammersmith Broadway in order to get 
the cars backwards and forwards. There was strong opposition to that by 
the local authority and the London County Council, becauee of the con- 
gestion of the traffic at that spot, and consequently the proposal was 
aband oned, and was not suggested this year. There would be a dead end 
to the tramway at Kew Bridge, and another within 300yde. of the com- 

iny’s terminus at Hammersmith. 

Mr. COLLINS, the representative of Hammersmith on the London 
County Council, said that the Richmond and Hammersmith line would be 
of great assistance in relieving the congestion of population in Hammer- 

smith, and would also help the London County Council to deal with the 
housing problem. The tramway would much appreciate the property in 
Bridge-road. | 

Cross-examined by Mr. PAGE, for the London and South-Western Rail- 
way: There were four trains per hour between Richmond and Hammer- 
smith over the London and South-Western Railway. 

Mr. О. HOBSON, examined by Mr. BALFOUR BROWNE, said he had 
30 years’ experience of bridge designing. He had examined the drawings 
from which the bridge was constructed in 1894 by the late Sir J. Bazal- 
gette and also the structure. The width of the roadway was 27ft. except 
at the towers. The footway was outside the chaine. If two cars were paesing, 
5ft. clear would be left on either side. The foundations, chains, towers, ver- 
tical rods and girders were sound and capable of carrying ordinary roadway 
traffic, as well as exceptionally heavy vehicles up to 15 tons in weight. If 
the bridge were covered by a crowd of people none of its parts would be 
overatrained. Such a load would mean a weight of about 800 tons oa the 
central span of 400ft., the side spans being 145ft. each, and that would not 
strain the chains to one-fourth of their breaking point. 10 per cent. of the 
chains used in the construction of the bridge were tested to destruction. 
He should not think of approaching breaking point, the usual margin of 


its deck would bear that weight. 


additional tramwaye. 


safety being one-fourth. The breaking point of the chains used was 
28 tons to the square inch. The weight of a tramcar fully loaded was 
13 tons, which would be distributed over four pairs of wheels on a wheel 
base of 161. дп. The weight of the car would be distributed over three 
or four cross girders of the bridge ficor, which were 8ft. apart, and each 
of which would safely bear 25 tons. 

Is there any portion of the bridge that will require alteration to suit it 
to the purposes of a tramway — Les, the wooden deck floor would have to 
be made suitable. That is composed of wooden baulks 10in. deep and 
covered with wood pavement bin. deep. Even that alteration might not be 
necessary. 

Do you know of any suspension bridge over which trams run at the 
present time ?— No, I do not. 

Cross-examined by Mr. MOON for the London County Council : Asked 
what was the meaning of the notice on the bridge saying tbat vehicles of 
more than 15 tons weight must not use the bridge, he said he did not think 
Oscillation was inherent in the design of 
a suspension bridge. Oscillation, within certain limits, had to do with the 
safety of the bridge, but he should not like to defire the limitf. A car 
weighing 15 tons, travelling at 10 miles an hour over the bridge, would 
cause some oscillation if the brake were put on. He bad made no calcula- 
tions as to the &mount of oscillation which would be caused by two cars 
passing over the bridge if the waves of oscillation should happen to coincide. 

By the CHAIRMAN: By bracing, the vibration could be diminished 
That would be rather costly, but he could not give an estimate of the 
expense it would involve. To widen the bridge would alter the structure 
entirely ; but it could be strengthened without altering ite character. 

Mr. E. C. RAWLING, chairman of the Parliamentary committee of the 


Hammersmith Borough Council and other witnesses having given evidence in 


favour of the Hammersmith and Richmond line, the Committee adjourned. 


NATIONAL TELEPHONE CO. (HULL) BILL. 


On Tuesday this bill, which seeks to make further provision with respect 
to the Kingston-upon-Hull undertaking of the National Telephone Co., 
came before a Committee of the House of Lords presided over by Lord 
Hawkesbury. 

Mr. BALFOUR BROWNE, K.C., for the company, said that before the 
passing of the Telephone Act of 1899, an agreement existed between the 
Company and the Corporation as to the laying of cables in the streets on 
the strength of which the Company had spent £103,000. After the Tele- 
phone Act became law the Corporation gave the Company notice terminating 
the wayleave, whicb, he contended, was an endeavour to secure a monopoly 
by an evasion, whereas it was clearly the object of Parliament to allow 
competition. 

Mr. LITTLER, K.C., for the Corporation, said the two parties had 
entered into an agreement terminable by six months' notice on the part 
of the Corporation. Tbis agreement was binding, and it was not for 
Parliament to interfere with the termination of it. А 

The Committee, after consultation, upheld this view, and the bill was 
accordingly rejected. 


OTHER ELECTRICAL BILLS. 


The Birkenhead Corporation Bill came before the Chairman of Com 
mittees of the House of Lords on Tuesday as an unopposed measure, and 
was ordered to be reported, with amendments, for third reading. The bill, 
which has already passed the House of Commons, seeks, among other 
things, further powers in respect of electricity supply. 

The Exeter and District Tramways Bill, which was similarly ordered to 
be reported for third reading, contains a proviso that animal power may be 
utilised instead of electricity. This, also, has passed the House of Commons. 

The Gloucestershire Electric Power Bill came before the Chairman of Com- 
mittees of the House of Lords as an unopposed measure last week, and was 
duly ordered for third reading, it having passed through the House of 
Commons. ` 

The Manchester Corporation (Improvements) Bill, which was considered 
and passed by a Select Committee of the House of Commons last week 
contains a section relative to the improvement of the electricity works, 
principally as regards railway sidings, bridges and subways in connection 
with the Stusrt-street works. 

The Newport Corporation Bill, which has already passed through the 
House of Commons (see The Electrician, Vol. XLVIII., p. 789), came before 
a House of Lords Committee on Tuerday. As was the case when the 
bill was before the other House, the Great Western Railway Company are 
opposing the tramways portion in respect of the trams passing over the 
railway lines on a level crossing, and propose the erection of a bridge. 
The Committee has not yet come to a decision. 

The Bradford Corporation Bill seeks inter alia authority to construct 
Before a House of Commons Committee on Tuesday, 
it was stated that this section was unopposed. 

The following bills have been read since our last issue :— 

House of Lords, Friday, June 6— Garston and District Tramways and 
Electric Supply (Transfer), North Metropolitan Tramwa ys and York Cor- 
poration, second time. Middlesex County Council Tramways, third time. 

Monday, June 9—Central London Railway, Bristol Corporation and 
Wigan Corporation, second time. 

Tuesday, June 10—North Metropolitan Electric Power, second time. 
North Staffordshire Tramways, Rossendale Valley Tramways, and Glouces- 
tershire Electric Power, third time. 

House of Commons, Friday, June 6—City and Brixton Railway, third 
time. 

Monday, June 9—London County Council (Subways and Tram ways), 
London County Council (Tramways and Improvements) and London. 
Tilbury and Southend Railway, third time. 

Tuesday, June 10—Liverpool Corporation, third time. 
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PATENT OPFICE FEES. 


In the House of Commons on Tuesday, Mr. GERALD BALFOUR, 
replying to a question by Sir J. Leng, said that no reduction in patent 
fees was at present contemplated. The increase of staff, which would 
become necessary if the Patent Bill now before Parliament was passed, 
would greatly reduce the present surplus, but the work done would be of 
material benefit to the inventor. 


LEGAL INTELLIGENCE. 


DE) 


G. H. Chard & Co. v. Manzel. 


This action commenced before Mr. Hemming, K.C., official referee, on 
Friday last and continued on Monday, Tuesday and Wednesday this week. 
The claim was for £371. 11s. 10d. for electric and gas work carried out by 
plaintiffs to the order of defendant, proprietor of Gambrinus Restaurant, 
Rupert-street, London, W. Mr. P. T. Blackwell appeared for plaintiffs 
and Mr. J. R. Randolph and Mr. C. W. Tilley for defendant. Plaintiffs’ 
case was that defendant instructed them in 1901 to proceed with the 
refitting of his premises for electric and gas lighting. No formal contract 
was entered into and no price fixed. Defendant at first said he would have 
combined electric and gas fittings, but, after brackets, wiring, gas barrels 
and conduits were fixed, altered his mind and decided he would have ceil- 
ing lights only. It subsequently transpired that defendant was applying 
for a music licence, which would necessitate|two separate sources of 
light,and defendant again altered his instructions. The London County 
Council would not pass the combined fittings, and required the gas and 
electric light fittings to be separate, which rendered necessary furtber 
alterations. Two sums of £30 each had been received. Defendant denied 
liability, and contended that Messrs. Strode & Co. did the greater part 
of the electrical work, and that he (defendant) instructed plaintiffs to 
finiah the work, which consisted of extending the connections, fixing up 
brackets and making a safety circuit in accordance with the regulations 
of the London County Council. He maintained that the price charged by 
plaintiffs was exorbitant, and that charges were made for goods which were 
never supplied. He'complained also of the unreasonable tims taken on the 
work. Plaintiffs had not even yet finished the work, and another firm had 
been called in to do so. 

A counter-claim for about £690 was filed for pecuniary loss alleged to 
have been suffered owing to the postponement of tbe granting of the music 
пере due to the unsatisfactory fittings supplied by plaintiffs, and the 

у. 

Mr. John Hewitt and Mr. L. G. Tate, coasulting engineera, gave evidence 
that plaintiffs’ charges were reasonable. 

Mr. F. C. STUBBS, London County Council's assistant engineer, who 
first tested the installation, stated that he found the current too low on 
one circuit. He did not ultimately pass the installation. | 

Alter evidence for the defence had been furnished, judgment was given 
for plaintiffs for £258, with costs of the claim and counter-claim. 


Satchwell v. Dunlap. 


Mr. Justice Bigham, in the Commercial Court, on Wednesday. heard an 
action brought by Mr. F. J. Satchwell, M. I. E. E., against Mr. F. W. Dunlap 
also an electrical engineer, on a guarantee given by defendant that on the 
successful flotation of a certain company plaintiff should be entitled to 
remuneration for services he had performed. 

Mr. BIRON eaid plaintiff was asked to make certain experiments as to 
a patent of defendant's, The invention was ingenious, and consisted of a 
spiral coil of glass wire wound round an electric globe, giving it a lens-like 
quality. Plaintiff found it could not be done in the way suggested by 
defendant because, to put the coil on asa whole it would have to be heated 
to such an extent that it would infallibly crack the glass. He, however, 
thought of a scheme by which it could be put on in sections and the diffi- 
culty avoided. He made certain tests which were so satisfactory that plain- 
tiff approached him in October, 1896, with regard to a contract to be made 
between him and Mr. G. W. Smiley, to whom defendant and a Mr. Quaine 
were anxious to sell the patent with a view to offering it to a company. 
By the contract Mr. Smiley agreed, in consideration of the services ren- 
dered and to be rendered by plaintiff, to pay him £100 in the event of the 
tale of the paten. to a limited company. Mr. Smiley, who subsequently 
died, obtained from defendant a guarantee, on which the present action 
was brought. The only defence was a suggestion that Mr. Satchwell did 
not, in fact, do the work. The patent was sold to the Spiral Globe Co. 
in 1899. 

Mr. SATCHWELL said he had studied electric lighting appliances, and 
had considerable knowledge of glass and glass-blowing. He had been under- 
manager of the Sunbeam Company, which made glass globes, and in 1896 
was manager to Mackie and Mackie, electric lamp manufacturers. The 
idea of the defendant's patent was to improve the power of the electric 
globe by putting a apiral coil round it. He made very satisfactory photo- 
metric tests both before and after the agreement, and afterwards assisted 
in the actual manufacture of the globes. | 

For the defence it was urged that no services were rendered after the 
signing of the guarantee. Plaintiff had attempted to make some of these 
globes, but the attempts were not ratisfactory. The coils were too far 
apart and could not be wound without breaking, and in joining there were 
lumpe, so that it was possible to see through them to the light inside. He, 
in fact, introduced defendant to a man named Miller, who made them in 
a talisfactory way and was paid from £75 to £100. The globes were not 
wanted in large quantities, but merely for purposes of demonstration. The 


patent wa sold for about £2,000 in cash and £5,000 in shares. The Spiral 
Globe Co., whose nominal capital was £150,000, was now in liquidation. 

His LORDSHIP thought plaint/fff had done something, and suggested 
that there should be judgment for the plaintiff for £50 without costa, to 
be increased to £100 if not paid within a month. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


The Indian telegraph department invite applications for five 
appointments as assistant superintendents in the светра depart- 
ment of the Government of India, Commencing salary Rs. 4, 200 a 
year. Further particulars of the secretary, judicial and public 
department, India Office, Whitehall, London, . W., to whom appli- 
cations by June 30. Some further particulars will be found in an 
advertisement. 


A demonstrator in electrical engineering is required for University 
College, Nottingham. Applications to secretary (Mr. Philip H. 
Stevenson) by June 30. See advertisement. 

A teacher of electric lighting and power transmission is required 
at the Acton and Chiswick Polytechnic, Bedford Park, London, W. 
Particulars are ‘set out in an advertisement. Applications to Mr. 
W. H. Barker, B.Sc., by June 19. 

An instructor in electric lighting and wiring, &c., is required by 
the Harrow District Technical Education committee. Applicatior 
forms, &c., can be obtained of Mr. A. Fillmore, secretary, High-street, 
Harrow. See advertisement. 

The Council of University College, Bristol, require a demonstrator 
in engineering, with workshop experience and training, & Salary, 
£120 per annum. Applications by July 4 to Mr. James Rafter, 
registrar and secretary. See advertisement. | 

The Electricity committee of Blackburn Corporation require a 
station superintendent for the electricity works. Commencing salary, 
£175 per annum. Applications (addressed chairman), Towa Hall, 
Blackburn, by noon June 19. Mr. A. S. Giles is borough electrical 
engineer. See advertisement. 

A shift engineer is required for Blackpool Corporation electricity 
works Salary £125 per annum. Applications to Mr. Charles 
Furness, borough electrical and tramways engineer, Electricity Work:, 
West Caroline-street, Blackpool, by 23rd inst. See advertisment, 

An assistant engineer is required by the guardians of St. Mary, 
Islington (London), for their infirmary at Highgate Hill, N. See 
advertisement. a 

The position of principal of the Wandsworth Technical Institute 
is vacant. Applications to honorary secretary, 4, Galveston.road, 
Putney, London, S. W., by June 30. 

An assistant master in engineering and mathematics is wanted for 
Birmingham Municipal Technical School Salary £125. Applica- 
tions by June 30. с - 

A demonstrator in engineering is wanted for University College, 
Bristol Salary £120. Applications by July 4.” - | | 

An instrument maker is required for the Royal Technical Institute, 
Salford. Forms of application from the secretary up to June 23. 


Broughty Ferry Council (have appointed Mr. James Turnbull, of 
Willesden, as electrical engineer, under Mr. Forbes Waddell, manager 
of the Councils electricity department, at a salary of £156 per 
annum. Mr. Turnbull commences his duties in August. | 


Portsmouth Tramways committee on Wednesday appointed Mr. 
J. G. Lironi tramway electrical engineer at £200 per annum. 


Aberdeen.—Col Von Donop has mide a Board of Trade inspec- 
tion of the circular Queen's Cross, Bayview and Bridge of Dee and 
Bridge of Don electric tramway routes. The experimental suiface- 
contact line on the sea-beach route was also inspected. 

a maa supply may be commenced in Coronation 
week. 

Aston.—Mr. E. A. Sandford Fawcett held an inquiry on Friday 
into the Council's application for sanction to borrow £52,436 for elec- 
tricity supply. Theclerk (Mr. J. Ansell) said numerous applications 
for current were in hand. The works were to be constructed with 
sufficient capacity both for lighting and for power and traction. The 
local tramways were to be acquired and converted to electric traction. 
There was no opposition. 

Belfast.—The Council have agreed to supply current for power 
at Messrs. Harland and Wolff’s Alexandra Dock Works on an under- 
taking by the company to consume current equal to 20 per cent. of 
the outlay for mains. 

Berwick.—The Council are urging Edmundson's Electricity Cor- 
poration (Ltd.) who hold a provisional order for the district, to 
proceed to carry out its provisions. 

Bexhill.— Messrs, Preece and Cardew have resigned their position 
as consulting engineers to the District Council, and Mr. Robert 
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Hammond has been appointed to report upon the present position 
and future requirements of the electric lighting works. 

The report on the second year's working of the electricity depart- 
ment to March 31 last shows the total revenue to have Pein 
£4,814. 63 10d.; expenditure, £2,736. 14s. 7d.; gross profit 
£2,077. 128. 2d. Interest and sinking fund required £1,654 19a. 10d., 
leaving a net profit of £422. 12s 4d. At the annual meeting on 
Monday the electrical engineer (Mr. W. T. Le Feuvre) was compli- 
mented upon the satisfactory result of the year'a working. 

Blackburn.— After a lengthy discussion, on Thursday last the 
Council decided to accept the tender of Messrs. Dick, Kerr & Co. for 
the supply of steam dynamos with Willans engines Some consider- 
able local feeling has been imported into the discussion of the question 
whether the engines of Messrs. Willans and Robinson or those of 
Messrs. Belliss and Morcom should be selected. The matter was 
ultimately referred to Prof. Kennedy, who recommended that Willans 
engines be adopted at Blackburn, and this recommendation was ulti- 
mately approved by 23 to 21. The amount of the tender is £18,127. 

Blackpool.—The accounts of the electricity department for the 
past year show receipts from private lighting, £15,748 ; public 
lighting, £5,946 ; tramways, £6,123 ; sundrier, £94—total, £27,911. 

orking expenses, &с., amounted to £17,200, leaving gross profit 
£9,192. 2,262,516 units were generated, compared with 1,760,459 
in the previous year. 930 customers are connected, 90 miles of 
mains are laid and in use, and 260 arcs and 290 incandescents are in 
use for public lighting. Capital outlay was £25,939, bringing the 
total to £167,493, and sinking funds to £14,925. Six months’ notice 
of termination of the Corporation’s agreement with the Electric Free 
Wiring Syndicate is to be given. 

Discussing, at Tuesday’s meeting of the Council, the question as to 
whether a representative of the Corporation should attend the forth- 
coming Convention of the Incorporated Municipal Electrical Aesocia- 
tion, Ald. Grime stated that, by his attending last year’s Convention, 
Blackpool had been saved £500 in coal! As no proposal was before 
the Council that a representative should be selected, the matter was 
referred back to the Electricity committee for reconsideration. 


Blaydon.—The Council has accepted the offer of the owners of 
the Priestman Collieries to supply current for public lighting. The 
ы are to be £90 per annum for 15 lamps at Rowlands Gill апа 
£60 for nine lamps at Barlow on a five years’ agreement. 

Bradford.—The Four Lane Endse—Allerton section of the electric 
tramways was opened on Friday. The Otley-road route is under 
conversion and the service of electric cars upon a portion of this 
route (from Otley-road to Peel Park) was commenced on Tuesday. 
The only remaining line to be converted is the Bankfoot and Shelf, 
now worked by steam. 

Brighton.—Mr. H. Percy Boulnois, M.I.C.E., held an inquiry on 
Monday into the Corporation’s application for sanction to a loan of 
£5,500 for electricity supply. Mr. Talbot (deputy town clerk) said 
it was proposed to instal a 325kw. storage battery, which would 
practically double the power of the existing battery installation, to 
meet the increasing demand for energy for working the tramways. 
The resident electrical. engineer (Mr. John Christie) stated that no 
new buildings would be required. There was no opposition. 


Broughty Ferry.—The Council have obtained sanction for borrow- 
ing £15,000 for electricity works. 

Bury.—The gross profit on the Council’s electricity undertaking 
for the past year was £2,356, against £1,774 in the previous year. 
Interest and sinking fund amounted to £2,515, against £1.932, 
leaving a deficiency of £158. This compares with a loss of £657 in 
1901, and a profit is anticipated next year. The consumers con- 
nected are 305, equivalent to 24,668 8c.p. lamps. This is an increase 
of 51 consumers for the year. The number of units supplied was 
62,090, against 24,471. The Council are reducing the charge for 
current for private use to 44d. per unit, and meter rents are also 
reduced. 

Cardiff. - Mr. Arthur Ellis reports that the revenue of the elec- 
tricity supply department for the year ended March was £15,515, 
against £11,153 in the previous year. Working expenses were £8,955, 
and after providing for interest, sinking fund, &c., there was & net 
surplus of £1,106. The number of lamps connected was 51,800, an 
increase of 14,300, and the units exceeded 1,000,000, compared with 
688,000. The total revenue worked out at the low figure of 3:85d. per 
unit for private supply. Cardiff is now fifth on the list of stations 
as regards percentage of units sold to units generated. Authority 
has been given by the Council for certain extensions of the high and 
low-pressure mains. 

The mayor formally inaugurated the Bute Docks section of the 
electric tramways yesterday. 

Carnforth.—The Carnforth Hæmatite Iron Co. are putting down 
plant for electric driving at their works, The Willans standard com- 

und engine has been selected, direct coupled to a Mather and Platt 

ynamo. 

City and Guilds of London Institute.—Particulars are given 


in an advertisement of the courses of instruction, &c., at this institute 
for the Session 1902.3, 


further £8,500 for extension of electricity buildin 


committee re 


Colchester.—Lieut.-Col A. C. Smith, R. E., held an inquiry on 
Thursday last into the application of the Corporation to borrow a 
purchase of 
additional plant and mains, &c. The town clerk (Mr. H.C Wanklyn) 
said the demand for current had increased so rapidly that during 


.last winter all available boiler power had to be used continuously. 


The inspector complimented the E officials upon the com- 
pleteness of the information prepared for the inquiry. 

At last week’s Council meeting the Electric Light and Power 
rted that a complaint of vibration had been lodged 


by the officials of the St. John’s-green Baptist Church. The elec- 


‘trical engineer (Mr. А. R. Sillar) and the borough surveyor (Mr. 


H. Goodyear) are preparing a report and estimate as to the probable 
cost of introducing electric tramways into the town, the relative 
merits of several Continental systems, and as to the suggested erection 
of a refuse destructor in connection with the tramways. 


Coronation Illuminations.—Maidstone Council will supply 
current on June 26, 27 and 28 at 2hd. per unit. 

Colchester Corporation will supply current at 3d. per unit on 26th 
and 27th inst. 

Tbe Southampton Council have agreed to supply current to an 
equivalent of over 3,000 8 c.p. lamps for Coronation illuminations, 

Bury Corporation will supply current for Coronation illuminations 
at cost (1d. per equivalent 8 c.p. lamp) from 8:30 to 12 p.m on June 
26 and 97. | 

The Isle of Wight Electric Light and Power Co. have obtained а 
contract from Ventnor Council to fix, and light on the night of the 
26th, the device * Edward VII.” in 50ft. lettera on the southern, 
slopes of St. Boniface Down. . 


Coventry.—The Council seek powers to borrow £22,480 for the 
electricity department. £2,000 is required for electric motors for 
letting on hire, and the balance for plant of increased capacity to 
replace existing machinery at the station. The accounts of the 
department show an increase of net profit on the past year’s working 
of £450. There was no opposition. | 


Customs Tariff Changes.—A duty of Ik 500. is now placed upon 
electric incandescent lamps imported into Norway, and 741. per lb. 
is the duty charged upon similar goods by the Russian customs 
authorities, 

The Fiji Customs Commissioners notify that insulated wire used 
in connection with electrical machinery is classed under the heading 
of ‘electrical machinery ” when imported into Fiji, and is admitted 
into the colony free. 

Dawlish.—The proposal that Messrs. Crompton & Co. should 
erect and equip electricity works and provide a complete installation 
at their own cost and risk, allowing the District Council the option 
of purchase at stated periods, is being considered by a committee. 


Doncaster.—The electric tramways were opened on Monday last, 
and after 2 o'clock in the afternoon, with only four cars running, 
10,553 passengers were carried. 


Dundee.—The Fairmuir section of the electric tramways was 
inspected on Wednesday. 


Electric Power Plant in Works.—The Electric Construction Со; 
has recently completed an important electric power plant installation 
at the Horseley Co.’s works, Tipton, Staffs. The greater portion of 
the motors are some considerable distance from the power-house, and 
a 500-volt system is employed. The generating plant consists of an 
E. C. C. standard compound-wound 105 н.р, dynamo, driven by a 
Stockport gas engine. "The motors installed are employed in driving 
line shafting in the fitting shops, hydraulic pumps, large sheare, 

late planing machines, &c. There are also a number of jib cranes, 
ormerly steam driven, being equipped for electric driving. 

Blectricity in Coal Mining —Electric coal cutters are to be 
adopted shortly in the Coal Creek Mine, Gippsland, Australia, The 
introduction of electric haulage is also contemplated. 

Electricity in Colliery Working.—The British Westinghouse 
Company are supplying to the Bolsover Colliery Co., Chesterfield, 
a complete polyphase electric power installation for hauling and 
pumping in the colliery works. 

Failsworth —The Council are asking the Manchester Corporation 
on what terms a supply of electric energy can be made to the 
Failsworth district. 

Frome.—The Council will probably shortly apply for sanction to 
borrow £16,400 for the establishment of electricity works. Mr. F. Н. 
Medhurst is to be engaged as consulting engineer. 


Glasgow.—The Corporation are taking over, at a cost of about 
£1,000, the Clydebank Tramways order, which the Clydebank Town 
Council obtained in 1901. 

Figures prepared by the city electrical engineer (Mr. W. A. 
Chamen) put the approximate revenue of the electricity supplv 
works for the financial year just closed at £101,000, against £79,449, 
and the units sold as 9,200,000, against 6,813,000 in the preceding 
year. The cost for fuel was £13,550, compared with £19,667. 


Gutta-percha and Indiarubber.—According to a report which 
has reached Berlin, the South Sea Colonies gutta-percha and india- 
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rubber expedition in German New Guinea ше Stephansort to the 
Bismarck Mountains) has resulted in the discovery of both gutta- 
percha and indiarubber of best quality in large quantities in the district. 

Hamilton.—Edmundson's Electricity Corporation (who have 
acquired the Hamilton provisional order) have secured a site at 
Almada Hall for electricity works at a coat of £1,300. 


Hereford.—The Electric Lighting committee's report states that 
the revenue for the year ended March was £2,124, and was, after 
roviding for working expenses, taxes, &c. (£1,123), and interest on 
e debt (£593), sufficient to contribute £408 towards repayment of 
capital, leaving a deficit of £392. In the previous year the revenue 
vided £700 towards repayment of capital, leaving only £85 
eficit. This difference is accounted for by a special honorarium of 
£105 to the surveyor (Mr. J. Parker) c to revenue, £129 
allowed in discounts, consequent upon reductión of period of maxi- 
mum demand from two hours to one, and the provision out of 
revenue of condensing apparatus, tools, &c. The report, was approved. 


Ilford. —A Local Government Board inquiry washeld here last week, 

by Col. W. Langton Coke, M. Inst. C. E, into the application of the 

cil to borrow, amongst other sums, £30,800 for electric lighting. 

The clerk (Mr. J. W. Benton) said the money was required to meet 

over-expenditure and cost of additions to the electrical plant and 

mains, The Council's consulting engineer (Mr. W. C. C. Hawtayne) 
gave technical details. 

Kingston-on-Thames.—The Corporation are obtaining indepen- 
dent expert advice (at a fee not exceeding £100) as to the condition 
and prospects of the electricity supply undertaking. 

_ Land Line Telegraphs in South Africa.—The Civil Administra- 
tion will take over the telegraphs and telephones of the Orange 
River and Transvaal Colonies from July 1. 


Light Railways.—The Southend (and District), Bradwell-on-Sea 
and Colchester Light Railway scheme is to be ted, except as regards 
as the line originally projected from Southend to Shoeburyness. This 
ponen had previously been withdrawn owing to oppoeition of the 

uthend Corporation and the Great Eastern and London, Tilbury 
and Southend Railway Companies. 


London County Oouncil.—At Tuesday's meeting the first after 
the W hitsuntide recess—it was agreed to loan Hammersmith £21,600, 
Stepney £95,642, and Stoke Newington £3,000 for electricity supply. 

e purchase by the Council of the undertakings of the oolwich 
and South-East London Tramway Co., the South London Tramways 
Co. and the London, Deptford and Greenwich Tramways Co. was 


approved. 
arliamentary eanction is to be арр for this seasion to enable 
the site of ico Gasworks, which has been acquired, to be used 


for a generating stution for the Council tramways in the western 
half of the County of London. The estimated net cost of the com- 
plete site is £120,000. 

Lorenco Marques —Electric hoists for the handling of mer- 
chandise are to be erected here, and arrangements are being made 
for a considerable extension of wharfarge and other facilities for 
handling goods for despatch over railway to the Transvaal. 


Lynn.— The accounts of the electric lighting department for the 
year to March last show the total works costs £2,088, lamps, attend- 
ance and renewals £248, interest £1,119, sinking fund £1,310, ‘total 
£4,766. The revenue from private consumers was £1,837, public 
lighting £1,664, street lamp attendance and renewals £218, meter 
rents £99 and profits on fittings £124, total £3,972, leaving a deficit 
of £793 compared with £1,068 in the previous year. Capital expen- 
diture amounts to £44,460, and is £4,980 in excess of the authorised 
borrowing powers. 286,679 units were sold, against 215,009 in the 
previous year. 

At Wednesday’s meeting of the Council Mr. Brown moved the appoint- 
ment of a sub-committee to go into the accounts. He complained of the 
reduction in the price of current to private consumers and to the low 
charge for public lighting. 

Mr. W. S. DEXTER, a member of the Electricity committee, said the 
price of current was reduced to get more customera and the number of 
consumers had as a consequence increased by 100 per cent. 

Mr. FLoyp (chairman of the committee), pointed out that they had 
paid £1,469 off capital account out of income. 

The resolution to appoint a sub-committee was carried. 

Maidstone.—Ratepayers will oppose the application of the Coun- 


cil for a loan for the construction of a light electric railway from 
Maidstone to Barming. 


Middlesbrough.—The borough electrical engineer (Mr. H. M. 
Taylor) has recommended that the electric lighting be extended, 
which has been approved. 

Mr. Robert Hammond, consulting engineer to the Corporation, 
has reminded the Electric Lighting committee that sanction has been 
obtained to a loan for £1,350 to provide 40 arc lampe, and that 
mains have been made. Mr. Hammond points out that the Local 
Government Board objects to лашы being made for moneys 
which it is not intended to spend. Furthermore, the nightly and 
continuous load on the works when these;40 additional arcs were 
employed would assist in reducing the cost of generation. 


Municipal Loans.—Huddersfield Corporation this week invited 
applications to an issue of stock sufficient to realise £500,000, chiefly 
on electricity supply account. | 

The Borough of Durban (Natal) has this week issued a loan for 
£300,000 4 per cent. stock for the purpose of extending the electric 
tramways, the electric lighting of Durban and other public works. 
Already on a portion of the Durban tramways electric traction has 
been adopted with satisfactory results, and the town and a ao 

rtion of the suburbs are provided with electricity supply or 
ghting and power. This undertaking is well supported by a 
population numbering 57,000. It is officially announced that the 
issue has been subscribed about six times over. 


Municipal Telephony.—Glasgow Corporation telephone depart- 
ment has opened a branch exchange for the Clydebank district. 

Bournemouth Corporation have appointed a committee to consider 
the question of establishing a municipal telephone system. 


Newport, I.W.—The Council have accepted the offer of the Isle 
of Wight Electric Light and Power Co. to light certain thoroughfares 
up to 11:30 p.m. with 30 1,000 c.p. arc lamps, and from 11:30 p.m. 
to 1 am. with 50 c.p. incandescents, at a charge of £14 per lamp per 
annum on a contract for five years. 


Northampton.—It is announced that the negotiations between 
the Corporation and the Northampton Electric Light and Power Co. 
as to the purchase of the company’s 5 by the local 
authority are quite at an end. An offer made by the company, at 
the instance of the Tramways committee, to supply current at 114. 
per unit having been rejected, the directors have decided to proceed 
with the development of the company's undertaking irrespective of 
any question of purchase by the Corporation. 


Peru.—In an interesting report on the trade and general condition 
of Peru for 1901, Mr. Consul-General St. John sets out his views upon 
ш applications of electricity in this practically undeveloped country 
as IOLLOWS :— 

The use of electricity for purposes of illumination is increasing rapidly 
in Peru. The town of Lima is now entirely lighted by electricity. This 
illuminant is also extensively used in private houses in Lima, and supplied 
by three companies. The town of Arequipa is also lighted to a considerable 
extent by electricity, and companies are being formed for lighting Callao 
and Chiclayo in the same manner. The electrical plant chiefly comes from 
the United States. Notwithstanding the initial advantages possessed by 
the United States in the matter of electrical plant, it would seem that this 
is à branch of indnstry which fully deserves close attention on the part of 
British manufacturers, as the demand for electrical plant throughout South 
America, where there is so much water power, must eventually become 
enormous. British machinery of this class is barely mentioned in this 
country. German dynamos and motors have been tried, but; although well 
finished, they are looked upon as being too complicated. 

It is also highly probable that a demand for power transmission linee for 

various purposes must arise sooner or later, as the natural configuration of 
the ground in this country can be turned to account for the development 
of immense power at comparatively little cost. 
‚ Telephonic networks exist in the departments of Lima, Piura, La 
Libertad, Arequipa and Ica. The total length of lines is probably over 
3,000 miles. Moreover, a number of applications for further authorisations 
to put up new installations have been made lately. Móst of the telephonic 
appliances now come from Sweden. Only very small orders have been 
placed in the United Kingdom, on the ground that the instruments and 
appliances made by British manufacturers are quite unsuitable for use in 
this country. Inasmuch as the demand for telephonic apparatus must, in 
the near future, become very large in South America, this branch of 
industry may be deserving more attention than it appears to receive at 
present in the United Kingdom. 

All Peruvian towns, including Lima, require to be drained properly aud 
to acquire furnaces for the destruction of refuse. This remark applies also 
to nearly all Central and South American towns. British manufacturers 
of refuse destructors might periodically send a short prospectus to all 
South American municipalities of any importance in which the advantages 
of the system should be explained, but, of course, in the language of the 
country. Another essential point is to furnish estimates of installations 
according to size, otherwise it will be thought that the cost of these installa- 
tions is so high as to preclude all possibility of acquiring them. Time 
should also, in some cases, be given for payment. 

An electric lighting company has been formed at Trujillo. Power is to be 
obtained from a waterfall on the river Moche, near Poroto, about 21 miles 
from Trujillo. The waterfall is about 180ft., and is calculated to generate 
200kw. of electric energy. Tri-phase transmission is to be adopted. The 
installation should be complete by December, and will create a demand for 
electric appliances. 

During 1901 the Trujillo Telephone Co. extended their connections to 
Oiuzco, Huamachuco and Cajabamba, in all about 300 miles. Great diffi- 
culty was experienced at first on account of the electric storms which arise 
in those mountainous districts, but the difficulties have been overcome and 
communication is both safe and constant. What was at first regarded with 
terror is now in continual demand. 

Poole. Bournemouth and Poole Electricity Supply Co. offer to 
supply the Council's public lamps with current at 23d. per unit net, 
or to supply current to arc lamps, inclusive of cleaning, carbons, &:., 
lighted from dusk to midnight, at £15. bs per lamp per annum, 
or for 25 c.p. incandescents at £2. 74. 6d. per lamp per annum. If 
the incandescents are lighted throughout the night the charge to be 
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£3 124; 32 с.р. incandescents, lighted from dusk to midnight, 
£2. 163. 6d., or lighted all night, £4, 7a. 6d. per lamp per annum. 


Portsmouth.—The gross receipts of the Corporation tramways 
for the past year were £50,664, out of which the electric cars еагпеі 
£21,857. The gross profit of the complete (electric and horse) system 
was £20,792. After deducting interest and sinking fund charges 
there was a loss on the undertaking of £5,184. 


Presentations.—Mr. К. W. Francis, motor inspector of the 
Brighton Corporation tramways, was on Monday the recipient of a 
number of valuable presenta on the occasion of hia recent marriage. 
Mr. Francis came from Sheffield to Brighton in November last, and 
has carried out his duties with conspicuous success. | 

Mr. E. Dewar, assistant engineer at the High Wycombe electricity 
works, was presented last week by the staff and employés of the com- 

ny with a gold chain on the occasion of his departure from the town. 

Mr. C. М. Johnston, borough electrical engineer, Shrewsbury, on 
the occasion of his recent marriage received from the chairman and 
members of the Lighting committee a marble clock and pair of 
bronzes, and from the staff a barometer. 

Mr. P. J. S. Tiddeman, the retiring resident electrical engineer at 
St. Anne’s-on-Sea, who has been appointed to a similar position at 
Stoke-on-Trent, has been „„ an oak and silver tray by the 
St. Anne’s electricity works staff. 

Mr. W. H. Ridpath, outside engineer of the Lowestoft electricity 
department, has been presented by the staff with a double set of 
carvers as a wedding present. The presentation was made by the 
resident engineer (Mr. G. A. Bruce). | 


Rhyl.—The 140ft. “Eiffel” Tower to be erected here is to be 
surmounted by a 20,000 c.p. electric searchlight. 


Richmond.—The Richmond Electric Light Co. has given notice 
of intention to change the pressure of electric supply from 110 to 
220 volts to new consumers. | 


Rotherham.—In recommending for acceptance the tenders fortram- 
way contracts set out on another page, the Tramways committee 
reported that the only portion of the material or rolli 
manufactured in this country would be the trucks. The wheels 
would be supplied by Messrs. John Baker & Co., and the crossings 
by Hadfield’s Steel Foundry Co. | 


Salford.—The inquiry before Judge Parry, reported in our last 
issue, was resumed on Friday last (not Thursday as we stated in 
error last week) :— | 

Mr. C. L. TURNER continued his evidence as to the tenders for engines 
and boilers. He considered undue influence had been exercised in favour 
of the acceptance of certain tenders. He, however, admitted that, while 
he thought a report which was produced was intended by Mr. Clirehugh 
to help Galloways to obtain an order, he knew Mr. Clirehugh advised the 
committee to adopt engines of another type, and that, in fact, Galloways 
did not ultimately get the contract. He had heen told by Mr. Clirehugh 
that Messra. Galloways must have the job, and had ceased his criticisms, 
after being informed that if he did not it would be the worse for him.” 

Mr. Wittiam Hont, elective auditor for the "borough, said Mesars. 
Lacey and Clirehugh approved of Муз Turner's plans and specifications at 
about £80,000. The present work would cost approximately £400,000, 
the result being.-that there were 12 boilers and 6 engines lying idle, and 
likely to be for some time to come. He considered that for this state of 
affairs there were only responsible the consultirg engineers and the 
Electric Light committee, but the Council could not be held entirely free 
from blame. The consulting engineers were paid a commission on capital 
expenditure, and the more they spent the more they received. The respon- 
sibility rested with the professional advisers of the Electric Light com- 
mittee. He protested against what had been done with respect to boilers, 
and said that to place in the hands of Sir Richard Mottram the respon- 
sibility of conferring with the consulting engineers as to the type of 
boiler to be adopted was unjust to other firms afterwards invited to 
tender. He further complained of what he regarded as a breach of contract 
by Мевагв, W. H. Bailey & Co. The legal representative, of that firm 
had given a formal denial of the charges. He thought this extraordinary, 
as that gentleman did not know what the charges were. He did not say 
the committee were endeavouring to unduly shield any ficm of contractors, 
but that they had not exercised a due regard to the interests of the rate- 
payere. With regard to the works he considered it would have been 
possible to avoid the closing of Walneas-road works and to have supplied 
all the requirements of electric traction from the other station. 

Mr. S. V. CLIREHUGH then gave evidence as to the employment of his 
firm as consulting engineers. In their first report they suggested that less. 
money should be spent than was proposed in putting down the e!ectrical 
plant. He denied that they were a; any time prepared to carry out the 
scheme on Mr. Turner's specifications, There was no truth in the state- 
ment that he altered the report at Sir Richard Mottram's instigation. 
Sir Richerd had opposed the appointment of witness as consulting engineer. 
It was untrue that Sir Richard had influenced him in his recommendations. 
He had never been approached directly or indirectly on behalf of Sir 
Richard Mottram with a view of improperly influencing him on behalf of 
Mr. Haworth. It was entirely owing to information he had received that 
he had altered his report, and after a visit to Messrs, Galloways. 

Sir RICHARD Mottram said he took an interest in the matter of the elec- 
tricity undertaking owing to a letter he received from Mr. William Mather. 
As an engineer himself, however, he thought it жаз better for him not to 
interfere, His action in the matter throughout had been in the interest of 
the ratepayers, He denied that he had advised in committee as to the 


stock not 


acceptance of any tenders. He had spoken in favour of a particular type 
of теле Не did not attend meetings afterwards when tendera were 
acce 

г. А. HAWORTH said he was appoiated chairman of the Е':егігісібу com- 
mittee of Salford Corporation when that committes was formed. He 
deried that he had told Mr. Turner there was a conspiracy to upset his 
specifications. He had no interest in any tender. i 

At this stage Judge Parry said, with regard to Mr. Turner's dismissal, 
his view was that the subject did notcome within the terms of the present 
inquiry. | 

Mr. WHEATCBROFT then gave evidence as to the cable contract with 
Messrs. W. T. Glover & Co. This, he said, was not the lowest contract, 
and he contended that the report made by Mesera. Lacey, Olirehugh and 
Sillar distinctly favoured Mesars. W. T. Glover & Co., as against the lowest 
tender, that of the British Insulated Wire C». He thought, however, s» 
far as Messrs. Glover ere concerned, that the coatract was obtained 
honestly. Mr. Wheatcroft further urged that the consulting engineers 
had permitted Messra. Glover to put down brick instead of stone troughs 
in the laying of the cables. 

Judge Parry asked why this charge hal not been put into Mr. 
Wheatcroft’s particulars, | 

Mr. WHEaToROFT said he wanted first to be quite sure, and he had not 
had jhe road taken up to satisfy himself on this matter till several дауа 
after the particulars were sent in. . 

Mr. TURNER also contended that the report of the consulting engineers 
was unequal and unfair to the other tenderers for the cables and mains. 
The contractors in this case did not carry out the work according to 
specification. | | | | 

Judge Parry: Do you suggest that Messrs. Lacey, Clirehugh and Sillar : 
and Messrs. W. T. Glover & Co. committed fraud 1—No. 

Judge Parry said he could not accept statements which merely suggested 
error. No doubt mistakes had been made. 

COUNSEL for Messrs. Glover (Mr. Hawkins) said the cost of the troughs 
put in was almost identical with that of stone troughing. 
| А. E. TANNER, managing engineer for Messrs. W. T. Glover & C», 
who carried out the work under the contract, said he advised the change as 
to the troughing to Mr. Clirehugh. The brick troughing adopted was 
superior to the stoneware troughing specified. He did not consider stone- 
ware better than brickware underground. | | 

Mr. W. Номт, elective auditor, supported his complaint that Messrs. 
Galloway did not deliver ths boilers to contract time. He contended that 
Galloways had departed from the specifications in regard to the mouth- 
pieces and fittings of the boilers, and that the latter parts had been con- 
demued by the Steam Users’ Association on account of the material used 
in them. ' : 

Mr. GALLOwar admitted the ground of the complaint as to the mouth- 
ieces, N 
E Judge Parry held that if there was an deviation from the specificition | 
the Electricity committee's attention ought to have been called to it. 
There was, however, no suggestion of bad faith or of injury to the ratepayers. 

Councillor Jackson said Galloway’s tender was £320 higher than 
another tender received, but it was accepted. ' He did not approve of the 
invitations to certain members of the Electricity committee to a luncheon 

-at MéSirs. Galloway's. He received.an invitation but did not go. When 
the luncheon was mentioned iu committee Sir Richari Mottram said 
Messre. Galloway would not tender for the boilers. 

In closing the inquiry, Judge Parry said that, so far as Measrs. Wheat- 
croft and Hunt were concerned, it seemed to him that in bringing forward 
these matters they had;done so in the public interest and not to serve 
their own ends. He left Mr. Turner out of this reference as his portion 
of the case might not be finished, and he did not wish to criticise. Having 
said this he had been considering whether, as his report would take 
some time, it was not due to the other parties that he should make 
a statement. On one point he had made up his mind, and it was 
only fair to the parties to state, with regard to Messre. Lacey, Clire- 
hugh and Sillar, that, though he did not think direct charges of fraud 
were made against them, there were certainly suggestions of fraud 
and ill-doing made which, hanging over them, must be damagiog. He 
had yet to go into much detail, and might have to say whether or not 
they had been guilty of irregularities. He bad, however, come to the 
absolute conclusion that nothing like fraud, ill-doing, or undue influence 
was made out against them. The same remark applied to Sir Richard 
Mottram. He saw noill-doing. He might have to report that Sir Richard 
was indiscreet, but between doing ill and making a mistake or an error of 
judgment there was enormous difference. With regard to ex-Councillor 
Haworth and others, he found no evidence on which they were rightly to 
be charged with fraud, or ill-doing, ог wickednese, or cheating of any kind. 
He would issue his report in due course. 

Sevenoaks.—The Council are seeking information from the Kent 
Electrical Power Distribution Co. as to their intentions with regard 
to the company’s electric lighting provisional order for the district, 
which expires in July. 

Sheffield. —The report and accounts of the electric department for 
the year to March last have been presented by Mr. S. E. Fedden, the 
general manager and engineer, and shows that the capital expendi- 
ture to that date was £538,502, including £105,486 for the year 
under review. 

The total income for the year was £39,851, cost of generation, manage- 
ment, &c., £13,586 and interest and sinking fund charges £20,641, leaving 
a surplus of £5,604, aud bringing the total surplus to £11,898. This 
represents a profit for the year of 4°93 per cent. 447 new customers were 
added and 403 connected. 38 motors (total 55 H.P.) have also been con- 
nected to the mains. 2,487,584 unita of current were generated during 
the year. Of this number, 2,407,584 units were sold. The total number 
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of 8 c.p. lamps connected, which was in April, 1900, 100,000, had increased 
to 165,000 in March, 1902. The factory and wiring and fittings depart- 
ments have made steady progress 
5,592, representing an additional 20,000 8 c.p. lampe, against 2,700 in the 
previous year. This department in the change over to 200 volts has over- 
hauled ali badly-wired installations, and has put them in safe condition for 
receiving the bigher preesure. Many consumers have complimented the 
5 on the manner in which this work has been carried out. 

r. Fedden sets out particulars of the considerable extensions to 
the plant at the generating station which have been made during the 
year, including two 550kw. E. C C. alternators, coupled to McLaren 
triple expansion ines ; one 300kw. Parsons steam turbine ; two 
Brown marine-type boilers, with Ellis and Eaves induced-draft and 
Bennis stokers ; a cooling tower, capable of treating 180,000 gallons 
of water per hour. The cooling fans and pump are driven by Weat- 
inghouse two-phase motors. Two 60in. fans have also been erected 
in the station, and are driven electrically. The litigation between 
the Brush Company and the Corporation with regard to the 600kw. 
** Univereal” set has been arranged, and terms for the reconstruction 
of the plant have been agreed upon. The overhauling of the mains 
has been very thoroughly carried out, and Mr. Fedden reports a 
marked improvement in their condition. The alterations in this 
department have reduced the number of extinctions for the 18 
months to March, 1902, to 31, compared with 106 for the previous 
12 months, notwithstanding that manv miles of additional mains 
have been laid and connected. Eight sub-stations have been com- 
pleted during the year, and the ninth is under construction A 
Jointers school, which has been formed by Mr. Fedden to meet the 
merged of obtaining е jointers for this department, has 
met with every success. е manufacture of transformers by the 
factory established by Mr. Fedden has also proved succeseful. 

South Africa.—The British and South African кро Gazette 
announces that plans and specifications for the lighting of Ladysmith 
by electricity are being prepared. A site has already been selected 
for the generating station. 

Darban municipal tramways were recently inaugurated. The 
total expenditure on the lines will, it is estimated be about £350,000. 
The complete network will be 25 miles in length. There are 40 well 
коне double-deck, 50-passenger cars at present on the system. 
The lines are only p opened. 

The authorities at Pretoria are considering an important scheme of 
electric lighting and power transmission, and the adoption of electric 
traction for the tramways of the city. 

Mr. P. Hird, of Darban, has secured the adoption of a scheme sub- 
mitted to the Town Council for a 10 years’ concession for lighting 
Newcastle (Natal) by electricity. After the 10 years’ period the 
Council haye the right to either continue the term of the concession 
or to take over the installation at a valuation. 

The value of electrical fittings imported into Natal for the firet 


, orders received by the latter numbering 


quarter of 1902 was £12,000, compared with £7,000 for the eame . 


period in 1901. 

Southport.—The Electricity committee report that the surplus 
shown by the electricity undertaking accounts for the past year is 
£1,682, or £68 short of the amount promised in relief of rates. The 
report of the Electric Tramways committee shows that the receipts 
for the past year were £16,019, leaving a debit balance of £11, com- 

with a net profit of £81 for nine months of the previous year. 
e number of passengers carried was 3 317,963. 


Stafford.—The resignation of the chief electrical engineer (Mr. J. Н. 
Clothier) has been 5 by the Council, and an honorarium of 
E50 has been granted to him. As announced in our issue of May 30, 
Mr. Clothier has been appointed to St. Anne's-on- Sea. 


Thirsk.— The Parish Council have decided that if the Northern 
Counties Electricity Supply Co. erect works at Thirsk or Sowerby, 
“the Council will adopt electric lighting for their street lamps for 
one year at a price not exceeding the price at present paid for gas.” 

Truro.—It is suggested that Messrs. Crompton & Co. should be 

itted to establish and work electricity works at their own cost 
&nd risk, the Corporation to have the option of purchase at stated 
pericds. 

Tunbridge Wells.—The accounts of the electricity department 
for the past year show an income of £11,000, or neatly £2,000 more 
than for the previous year. The gross profit was £3,941, an increase 
of £1,600. £7,000 has been paid off capital, and 3d. in the £ applied 
to relief of rates. The surplus stands at £1,985. The units gene- 
rated were 800,160 against 702,574. The number of lamps connected 
is 43,370 againat 35,260. 

The Lighting committee recommend the Council to apply fora 
further loan of £10,000 for electricity supply. 

Wakefield.—The city electrical engineer (Mr. R. Blackmore) 
recommends the Corporation to expend about £15,000 in increasing 
the capacity of the electricity works and a sub-committee has the 
matter under consideration. The Council haye agreed to supply 
electric energy to the Seamless Steel Boat Co. for five years at 1 
per unit. 

Whitby.—It has been decided to replace the gas lamps on the West 
Pier by electric incandescent lamps at an estimated cost of £182 - 


Wolverhampton.— What is described as the deadlock between the’ 
British Electric Traction Co.and the Wolverhampton Corporation was 
discussed at the meeting of the latter body on Monday, when Ald. 
Craddock, acting chairman of the Tramways committee, made a 
lengthy statement upon the subject. He sdid the overtares of the 
committee had failed to effect an arrangement, and he described the 
action of the British Electric Traction Co. as causing unnecessary 
delay in the settlement of the question. The committee were pre- 
pared to meet the company half way in their contentions, or, failing 
this, the committee would build another line to complete the con- 
nection between the municipal and the company's tramwaye. The 
subject is to be discussed at an early meeting of the Council. 

Col. Yorke's report on the Corporation tramways, after making 
some restrictions as to speed, states that the experience of the Lorain 

stem on the section opened for traffic has so far been encouraging. 
The Board of Trade will ba recommended to certify the lines dealt 
with in the present report as fit for traffic for 12 months. 


Workhouse Lighting.—Swindon Guardians have received a 
report from Mr. T. Pearce, electrical engineer, Manchester, esti- 
mating the cost of substituting an independent electric lighting 
installation at the workhouse to replace the existing gas lighting at 
£2,000 and about £300 annual upkeep. . This represents an actual, 
saving of from £100 to £150 a year, and it has been decided to effect 


the change. 

York —The City Council are engaging Mr. C. H. Wordingham as 
consulting engineer to report upon the electricity undertaking at a 
fee of £109. 

The Corporation will exercise their right to hase the under- 
taking of the City of York Tramways Co., and the latter have there- 
fore abandoned their proposal to convert the the line to electric 
traction. 

Marriage.—The wedding took place on Thursday last of Mr. 
Charles Morison Johnston, M.I.E.E., borough electrical engineer, 
Shrewsbury, with Miss Hilda Margaret Robinson, of Lancaster. 

Mr. F. T. Callis, a member of the Sheffield Corporation electricity. 
works staff, was married on June 6 to Miss Lucy Eleanor Swindell, 
of Sheffield. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week ] 


SPECIAL NOTIOE. "m 
CORONATION WEEK.—The issue of The Electrician ” for June 27 will 
go to press on Tuesday evening, June 24, and communications for the 
Editorial and Publishing Departments should reach the Offices, 1, 2 and 3, 
Salisbury-court, Pieot-etzoot, London, as early as possible on Tuesday. 


TENDERS INVITED. 


Teddington Urban District Council invite offers from persons and 
companies willing to take over the Teddington provisional order, 
1901, and to submit a scheme for the electric lighting of the district. 
An advertisement contains some further particulars, and tenders 
have to be sent to the clerk to the Council, Mr. G. H. Salmons, 
Elmfield House, Teddington, S.W., by July 12. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board require tenders for three 500kw. steam-driven, direct-coupled, 
three-phase alternator sets; three 50kw. ditto continuous-current 
exciters, &c. ; and permanent way (including copper bonding and 
conduits for cables). Specifications, &c., from the clerk (Mr. Frank 
Schofield), Town Hall, Stalybridge, to whom tenders by July 7. An 
advertisement gives further particulars. ! 

West Ham Borough Council require 50 double-deck electric tram- 
cars, complete with electrical equipment. Specifications, &c. 1 from 
the borough electrical engineer (Mr. James K. Bock) Tenders to 
the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, E., 
by 4 p.m, July 8. Further particulars are given in an advertisement. 


Lowestoft Corporation invite tenders for rails, fish-plates апа bolts 
and permanent way construction for their electric tramways. Speci- 
fication, &c., from the consulting engineer (Mr. W. C. C. Hawtayne), 
9, Queen-street-place, London, E.C. Plans can also be seen and 
information obtained from Mr. Walter Beer, 47, Victoria-street, 
Westminster, London, S.W. Tenders to town clerk (Mr. R. Beattie 
Nicholson) by 5 p.m. July 12, An advertisement gives additional 
particulars. 

Blackpool Corporation invite tendera for the supply and delivery 
of carbons for the year to March 31, 1903. Specifications, &c., from 
the borough electrical and tramways engineer (Mr. Charles Furness) 
Electricity Works, Blackpool. See advertisement. 

Messrs. Preece and Cardew, by authority of the Municipal Council 
of Sydney (N.S.W.), invite tenders, on the Council’s behalf, for the 
supply, delivery, laying and erection of a complete system of high 
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and low-preasure cables, and of arc lamps for street lighting. Speci- 
fication, &c., can be obtained from Messrs. Preece and Cardew, 8, 
Queen Anne’s- Westminster, London, S.W., to whom tenders 
must be sent before noon July 23. An advertisement gives some 
further particulars. 
cipal Commissioners to receive tenders until noon June 17 for the 
supply f. o. b. of a 100kw. high-speed engine and alternator and exciter. 
Sunderland Corporation tramway department require tenders for 
the supply of permanent way and overhead equipment and cables. 
Specifications, &c., from the borough electrical and tramways 
engi “ү John F. C. Snell), Town Hall, Sunderland. Tenders 
(addr chairman, Tramways committee) to the town clerk 
(Mr. F. M. Bowey) by July 9. See also advertisement. 


Romford Urban District Council are open to receive offers for the 
construction and maintenance of electricity supply works for the 
district. General description of the scheme and form of offer from 
the clerk to the Council (Mr. Charles T. King), Council Offices, 
Romford, to whom offers by noon of June 39. Au advertisement 
gives additional particulars. 

Stockton-on-Tees Corporation invite tendets for the supply and 
erection of a 350kw. steam generator, two Lancashire boilers, one 
switchboard panel and instruments, surface condenser and coolin 
plant, pipework and valves, extension feeders, economisers and f 
pump. Tenders to town clerk by noon, June 17. 


Little Woolton District Council invite tenders for supply, laying 
and jointing of cables, supply and fixing of junction boxes and 
lamp connections, and the eupply of lamp fittings. Tenders to 
5, Castle-street, Liverpool, by noon June 20. 

Ipswich Corporation invite tenders for engines and dynamos, 
storage battery, overhead hand travelling crane, feeders, mains and 
road work, permanent way construction of tramways, and arc lamps. 
Tenders to town clerk by noon July 5. | 


Bristol Electrical committee invite tenders for feed and general 
pumps, water softener, tank coke filters and pipework. Tenders to 
city electrical engineer by noon June 20. | , 

Rotherham Corporation invite tenders for tramway and lighting 
feeders, mains and other cables, with road work, boilers and 320kw. 
steam dynamo. Tenders to town clerk by noon June 17. 


Walsall Corporation invite tenders tor supply of reversible booster 
and switches to work in series with battery on tramway circuit. 
Tenders to town clerk by June 27. 


Wellington (Salop) District Council invite offers for a lease of their 
“elestricity supply powers. Offers to Mr. Thos. L. Miller, 7, Tower- 
buildings, N. Water-street, Liverpool, by June 25. 
Newcastle-on-Tyne Guardians invite tenders for lighting three relief 
offices in the town. Tenders by noon July 11 to the clerk (Mr. 
J. W. Gibson), 127, Pilgrim-street, Newcastle-on-Tyne. 
Warrington Corporation invite tenders fur tramcare, with motors 


and electrical equipment complete. Tenders to town clerk by noon 
June 18. | 


Stretford District Council invite tenders for steam-raising plant, 
generators and mains. Tenders by June 18. 


Nuneaton Electricity committee invite tenders for a water-tube 
boiler and pipework. Tenders by June 18. 


Bury (Lancs.) Tramways committee invite tenders by June 24 for 
tramway track material. 


St. Anne’s-on-Sea District Council invite tenders for fire alarms. 
Tenders by June 17. 


Kirkcaldy Corporation invite tenders for wiring the central station. 
Tenders by 10 a.m. June 21. 


W orksop District Council invite tenders for low-tension cables and 
joint boxes. Tenders to clerk by June 17. 


Bradford Corporation invite tenders for the extension of the engine 
house at the new Valley-road electricity works. ‘Tenders by 19th inst. 


Salford Corporation invite tenders for supply of tram rails and 
paving materials. Tenders by 9 a.m. 17th inst. 
Tenders are invited by Messra. Watson, Son and Ellison, King- 


street, Wakefield, for the electric lighting of JVakefield Technical and 
Art Schools, 


The Telegraph Department of the Australian Commonwealth invites 
tenders for the supply of 17 miles of telephone cable and five metallic 
circuit 100-line telephone switchboards. The cables are to be sup- 
plied to epecifications Nos. 6 and 7, and the switchboards to No. 8. 
These specifications can only be seen and tender forms obtained at 
the General Post Offices at Sydney, Melbourne, Brisbane, Adelaide, 
Perth and Hobart. Tenders have to be in by noon July 28. 


Tenders will be received up to 11 am. of 20th inst. for the supply 
of electric lanterns and lamps for use on Italian Warships, the 
articles to be delivered at the Royal arsenals at Spezia, Naples, 
Venice, and Taranto. Copy of specification, with translation, can be 
seen at the Commercial Intelligence Branch of the Board of Trade, 
50, Parliament-street, London, S. W. ў 


Messrs. Preece and Cardew are authorised by the Shanghai Muni- . 


TENDERS RECEIVED AND AOCOBPTED. 


Tynemouth Corporation have received the following tenders for 
the supply of & condenser and air pumps : — 


A. Koppel ........... .. ... £1,469 5 | Wheeler Condenser Co .. £1,045 

Babcock and Wilcox ...... 1,453 13 | Shields Engineering Co. 1,045 0 
Belliss and Morcom ..... 1,408 0 | Cole, Marchent & Morley 911 0 
Davey, Paxman & Co. ... 1,597 0 | Mirrless, Watson & Со.... 842 0 
W. H. Allen, Son & Со.... 1175 0 | Т. Storey & Sons 825 0 
Worthington Pumpin Pulsometer Co. 800 0 

Engine Co. . 1.072 0 | Wallsend Slipway and 
Klein Engineering C».... 1,067 0 Engineering Co. . 825 0 


The tendera varied in details, which partly accounts for the variation 


in price. | 
The following tenders have been accepted by Grimsby Corporation 


electricity department :— 


Jobnson and Phillips’ Cable Works (cables) £229 4 4 


Mackenzie Bros. (arc lamp posts) ........................ 176 15 0 
Gilbert Arc Lamp Co. (arc lamps) . 14111 6 
Doulton & Co. (stoneware pipes) ........................ 54 19 0 


Fulham (London) Board of Guardians have received the following 


tenders for pipework in connection with electric lighting works : — 


Rosser and Russell £1,643 4 D. Stewart & Co. ......... 1,541 10 
Sir Hiram Maxim C». ... 1,589 4 | Babcock and Wilcox ...... 1415 3 
Ditto 1,439 4 Aiton & Co. ............... 1,530 15 


Hunslet Guardians have received the following tenders for pro- 
vision of two electric ward lifts for their Rothwell Haigh Infirmary : — 


Wilson Hartnell & Co. К. Waygood & Co. ............... #595 

(accepted £4140 | Safety Lift and Elevator Co... 535 
A. and P. Steven 810 | Holt and Willetts ............... 550 
Edwards and Armstrong 788 | W. J. Fryer & Co. ............... 489 
F. Н. Bagge & C». ...... S 690 | P. Dewhirst ................ ees 445 
H. J. Boothroyd, Hyslop & Co. 690 | Lahmeyer Electrical Co. ...... 405 
A. Smith and Stevens 616 | J. Hitchen & Son 371 
J. G. Child & Co. ...... e 610 


The London County Council have received the following tenders 
for the wiring and supply of electric fittings at Euston- road fire 
station :— 


D. Аєвеггоћп (accepted) ... £268 10 | W. Mossop & Co. ............ £357 Q 
Wakelin & ............... 597 0] Jackson Bros 352 0 
A. Goldsmith & Co. ......... 400 0 | Lawrence & Co 323 0 
C. Cooper & Co. ............ 376 0 


Southampton Corporation Electricity committee have accepted the 
tender of Mesers. Butier & Co. for the supply of an 18in. shaping 
machine at £142, less 23 per cent. 


Barton-on-Trent Corporation have accepted the tender of the 
British Thomson-Houston Co. for the supply of generators and 
switchboard for the tramway power station at £4,099. 


Rotherham Corporation have acceptel the tender of Messrs. Dick, 
Kerr & Co. for Falling stock for the tram ways at £8,711, and the 
tenders of Messrs, Macartney, McElroy & Co. for overhead construc- 
tion (£7,102) and permanent way (£55,419). | 


Colchester Town Coun:il have accepted the tender of the Oak 
Building Co., Cambridge, for building extensions at the electricity 
works for £2,242. 


Maidstone Corporation have кее the tender of the British 
Thomson-Houston Со. for the supply of 100 electricity meters at 
333 per cent. off list price. | 


The South Wales Electrical Power Distribution Co. have accepted 
the tender of Messre. Willans and Robinson for three 3,000 H.r. engines 
and several of smaller sizə for their Pontypridd station. These 
engines are to be direct coupled to alternators. 


The Alliance Electrical Co. have secured the contract for the 
electric lighting of the Burgh Hall, Dundee. This tender was the 
lowest submitted. | 


Wallasey Tramways committee has accepted the tender of Messrs. 
Dick, Kerr & Co., for five cars at £571 each and a combined track 
sweeper, water car and detachable snow sweeper at £660. 

The tender of the General Electric Co. for the supply of three 


high-pressure steam alternators at £21,000 has been accepted by. 
Liverpool Corporation. 


Southend Corporation have accepted Messrs. Crompton & Co.’s 
tender for the supply of motor generator, balancer, two boosters and 
booeter switches at £1,995. 


Browett Lindley & Co., are supplying two 1,000kw. steam alter- 
nators (consisting of three-crank, triple expansion engines and 
Ferranti alternators) to the Bournemouth and Poole Electricity 
Supply Co. 

Bradford Corporation have accepted the tender of Ferranti Limited 
for two awitchboards at £670, that of the Keighley Electrical Engi- 
neering Co. for two 20 н P. motors for £198, that of E. Green & Son 
for economiser and dampers at £1,648, and that of Cole, Marchent 
and Morley for spare parts for engines at £364. 10s. 


The tender of Messrs, Willans and Robinson has been accepted by 


Liverpool Corporation Electricity department for three 1,500 E. P. 
engines for direct coupling to Siemens dynamos. The British 
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Thomson-Houston Оо. have also placed an order for three 1,600 н.р. 
Willans engines for coupling direct to three-phase alternators for 
Liverpool Corporation. | 
Broughty Ferry Town Council have accepted the following tenders 
for their electricity department :— 
Callender's Co., cables | 
Ditto middle wire distributor............... 
Thomson, Son & Co., steam pipes and auxiliary gear 750 0 0 


Oldham Electricity committee have accepted the tender of Messrs. 
Babcock and Wilcox for the supply of exhaust piping at the Greenhill 


electricity works. 
; BUSINESS NOTIOES. 


The Direct United States Cable Co. have removed their New York 
office from 40, Broadway, to 60, New-street. 


The address of the Barcelona agency of the Anglo-American Tele- 
graph Company is now 56, Paseo de Gracia. 


The partnership existing between Mr. J. F. Wake and William 
Carr (trading as Wake an asi engineers, machinery merchants, 
&c., Darlington, has been dissolved. Owing to pressure of other 
business Mr. Wake retires. Mr. Thomas Carr will join Mr. William 
Carr, and will continue the business under the style of Carr Bros. 

Меевтв. C. J. Cooper, S. W. Cooper and J. E. Wilkins (trading as 
Cecil Cooper & Co.), electrical engineers, 14, Gloucester-road, London, 
S. W., have dissolved partnership. Debts by Messrs. C. J. and 8. W. 
Cooper, who continue. 


LIQUIDATIONS, &c. 

The discharge in bankruptcy of J. G. M. Hilton, electrician, 
Trafalgar Works, Bow Common-lane, London, E., is suspended for 
two years. 

Claims against Н. D. McIntyre (trading as the Glanamman 
Colliery Co.), colliery owner and electrical engineer, 15, Werter-road, 
Patney, Surrey, and Glanamman, Carmarthenshire, must be in by 
25th inst. to Mr. Davies, 58, Wind-street, Swansea. 


A meeting of the Electrical Transmission Со. (Ltd.) will be held on 
July 15 at 7, East India-avenue, London, E.C., to receive an account 
of the winding · up. i 


Plant, &c., for Sale.—Particulars of some electric lighting plant, 
which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 H. P. gas engines, one 
E. C. C. and two Morley compound-wound dynamos, a Pritchett and 
Gold battery, &., and can be seen by appointment at Messrs. Jones 
Bros., Oakwood-court, Addison-road, London, W. 

Leyton Electric Lighting committee have for disposal their gas- 
driven plant, including dynamos, gas engines, Dowson gas generators 
and accessories, Offers to engineer and manager (Mr. F. Harman 
Lewis) by June 25. | 

There is advertised for sale on another page an E. P. S. battery in 

ood condition, under maintenance, to be sold complete or in sections 
y Messrs. Owen Lucas & Co., 39, Victoria-street, London, S. W. 

A number of electric motors, a 100-ampere dynamo (110 volts), a 
58-cell battery and two Crossley gas engines of 9 B H P. and 12 B H. P. 
are for sale. Offers to the Era Press, Leyton. See advertisement. 

The Newcastle-upon-Tyne Electric Supply Co. having recently 
changed their system from alternating to continuous current, have 
for disposal a number of transformers by various makers from 1 H P. 
to 6 H.P.capacity. Further particulars from the general manager, 
50, New Bridge-street, Newcastle-upon-Tyne. See advertisement, 

There is advertised for disposal elsewhere an E.P.S. battery of 
55 cells, K type, a Siemens dynamo, a 10 нр. Crossley gas engine, 
a switchboard, &c, which can be seen in working order at Gate 
Lodge, Gallowhill, Paisley, N.B. 

А 20 B H. P. gas engine, dynamo, switchboard, belting, &c., nearly 
rew, is advertised for sale by the secretary, Northgate Mansions 
(Ltd.), Gloucester. 

Mr. James E. Ward, C.A., receiver and manager of the British 
Electrical Mfg. Co. (Ltd.), advertises for disposal the goodwill of the 
business, machinery, plant and fittinge, and a number of patents 
owned by the company. The works are situate at Putney Bridge 
Station, London, S.W., and the whole is for sale as a going concern. 
An'advertisement gives some further particulars. 

Messrs. White Bros. & Co, High-street, Stratford, London, E., 
advertise for sale electric lighting plant, including Ruston, Proctor 
engine and Crompton dynamo. 


Accumulators. —Mr. E. G. Bek, 30, Frederick-street, Birmingham, 
has for disposal some new processes for accumulator construction. 
See advertisement, 

Plant Wanted.—A second-hand compound-wound dynamo for 
battery charging is required by an advertiser. 

A Lamp for Festooning.—Mr. W. Barker, of 1, Derby-street, 
Preston, has sent us a sample lamp specially adapted for festooning 

purposes which may prove of some utility for Coronation illumina- 


tions, The lamp is an ordinary one with bayonet socket, but 
soldered to the two bottom contacts are small brass slotted terminale, 
so arranged that they can be connected directly on to the wires with- 
out cutting the latter. A wooden bridge-piece prevents rhort-circuit 
between the terminals. The bridge-piece is merely held by a wire 
рес round the pins of the socket, so that it із easily removable. 

t is stated that the lamps can subsequently be converted into ordi- 
рату lamps. To do this, however, it would be necessary, besides 
taking off the bridge-piece, to remove the additional terminals, which 
are securely soldered to the bottom contact plates 


E. P. S. Moting Cells.—The Electrical Power Storage Co., 4, Great 
Winchester-street, London, E.C., will supply post free particulars 
relating to their latest type of moting cell of 19 plates. This is a 
considerable advance on the same company’s 15-plate cell. 


Photo Papers.— Messrs. Bemrose & Sons (Ltd.), of Derby, London 
and Leeds, are supplying the Perfection brand of photo papers 
for all processes, black, blue and brown. 


“Great Britain: Her Finance and Commerce.“ — This is the 
title of what is described as a Morning Post souvenir edition. Some 
months ago large advertising firms were approached by an American 
named Parker, who, under cover of the authority of the Morning 
Post, obtained large sums of money from trading firms for adver- 
tisement announcements in a book with the above title. After an 
injunction had been obtained sgainst Parker, he and some of his 
assistants suddenly left the country. The proprietor of the Morning 
Post, recognising that many firms had parted with their money in 
the belief that they were dealing with that journal, determined to 
produce the volume at his own cost, and this has now been issued. It ів 
& handsome volume, and contains a mass of information of interest 
to commercial firms. 


“Kelly’s Building Trades’ Directory."— The 1902 issue of 
* Kelly’s Guide and Directory to the Building Trades" marks the 
9th edition of a very useful work of reference, which has been pub- 
lished at intervals since 1870. In the Preface a brief review is given 
of the state of the building trades since the last issue of the work, 
and the principal architectural features of the chief buildings in 


course of construction in the metropolis. A copious index, both of 


towns and places in the kingdom and to the building and its allied 
trades enables the mass of information given to be readily referred 
to. Preliminary to the directory proper a list of county aud 
borough surveyors is provided, rd the directory which follows 
occupies no less than 2,510 pages of names and addresses of firms aud 
persons m the various branches of the building industries. The 
price of the work is 303., the publishers are Kelly’s Directories, Ltd, 
182-184, High Holborn, London, W.C. „ 


Catalogues —A new price list of ammeters, voltmeters, circuit- 
breakers and automatic switches manufactured by Messrs, Nalder Bros. 
and Thompson, 34, Queen-street, London, E.C., is just published, 
and deals with electromagnetic ammeters and voltmeters and electro- 
static voltmeters. The list forms section 1 of this firm's new cata- 

mE logue. Section 2 (moving coil, am- 
meters end voltmeters), section 3 
(recording instruments), and section 
4 (automatic switches and circuit- 
breakers) will follow in due course. 
We illustrate the N.C.S. automatic 
charging switch, which is purely 
automatic in its action, and 1s used 
for closing the charging circuit of 
the cella on to the machine. When 
the volts of the latter rise some five 
| or six above that of the battery the 
switch automatically closes the cir- 
cuit, and the main charging current, 
then flowing through the coil on the 
top right-hand side, holds the dippers 
down. When the current falle, owing 
to drop of volts in the machine or 
other cause, the dippers leave the 
mercury cups by the action of 
gravity. There is no spark at break- 
ing, as the current at the time is 
practically zero. There is no permanent magnet in the switch, the 
whole action being electromagnetic. These switches are made for 
any voltage up to 500. | 

The Improved Electric Glow Lamp Co. have ready a well-illus- 
trated catalogue of direct and alternating-current desk and ceiling 
ventilating fans for a large variety of uses. Of these fans prompt 
delivery can be made. The same company have also ready a 
comprehensive list of electrical accessories. 

The Sandycroft Foundry Co., Chester, have a new catalogue ready 
of continuous-current dynamos and meters manufactured at the 
company’s works. 

Pamphlet No. 125, issued by the British Thomson-Houston Co., 
treats of the G. E. 67 traction motor, a complete machine, and the 
individual parts thereof, being described and illustrated. 
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Catalogue.—Messrs, O. Berend & Co. are issuing а new edition of 
their “S” catal 
switchboards, and various accessories. They draw our attention par- 
ticularly to one of their standard patterns of photometer constructed 
in accordance with the rules for photometry finally approved by 
the German Electrical Association in 1898, and published in The 
Electrician, Vol. XLI., р. 426. The photometer, a general view of 
which is given in Fig. 1, is fitted with a Lummer-Brodhun tele- 
сор screen, whose corstruction is shown is shown in Fig. 2; 
and the diagrammatic arrangement of the photometer is according 
to Fig. 3. At p! and p', accurately ground reflecting prisms 
are placed, and L and B are aleo glass prisms on which the light 
falls from both the standard lamp and lamp under test. The screen S, 
viewed tbrough the telescope T, shows a white spot in a dark ring 


= 


Fig. 2. 


(A, Fig. 3) when the incandescent lamp gives the stronger light, and | 7,207. 
a dark spot in the centre (B) when the standard lamp is more power- | 7,215. 


ful. When the photometer is adjusted to balance, the fiéld is uniformly 
illuminated (C) In the pattern shown in Fig. 1, the bench is 
8ft. Zin. long, and is made of angle iron and furnished with three 
scales on ebonised Wood—centimetres, candles (24, 5, 8, 10, 16, 25, 


Fic. 3. 


and 32 c.p.) and au extension scale to 100c.p. Standardised electric 
lamps are usually employed for the test, and these can be standar- 
dised on the bench itself by comparison with a Hefner lamp or 
standard candle. 


Imports of Blectrical Goods.—The value of the electrical goods 
imported into this country during May was £53,361, against £90,981 
in May, 1901, and £78,350 in May, 1900. "The total value for the 
five months ended May 31 was £283,702, compared with £498,599 and 
£334,082 in the corresponding periods of 1901 and 1900 respectively. 


7,561. 


Exports of Blectrical Apparatus and Material.—The follow- 


e, dealing with switches, cutouts, motor switches, | ing list gives official particulars of the exports of British manufactured 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from June 5 to June 10, with the ports of 
destination :— | 

Africa—Cape Town, 21,557 ; Durban, £578 (including £36 telegraph 
poles) ; East London, £178 ; Port Elizabeth, £1,777. Argentina —Buenos 
Ayres, £179 (telegraph material) Australassa—Auckland, £621 ; Brisbane, 
£55; Fremantle, £143 ; Melbourne, £1,510 (including £1,545 telegraph 
wire); Perth, £42 ; Sydney, £600 ; Wellington, £102. Canada —Halifax, 
£221. Canary Islands—Teneriffe, £60. Ceylon—Colombo, £306 (includ- 
ing £76 telegraph material). Channel Islands, £1,225. Chili — Boca. 
£82 (telegraph poles). China—Shanghai, £10,432 (includinz £9,950 
telezraph cable) and 77 tons old cable strippings. Germany —Hamburg, 
£110. Gibraltar —£16 (telegraph material). Holland—Amsterdam, £130. 
Hong Kong—£67. India—Bombay, £122 ; Calcutta, £519 ; Madras, £80. 
Russia St. Petersburg, £79 (telegraph material). Siam—Bangkok, £77. 
Spain—Bilbao, £57 (telegraph apparatus)  Sweden—Gothenburg, 281 
(telephone cable) ; Malmo, £178 (telegraph cable); Stockholm, £282. 
Zanzibar—£78 (including £54 telegraph material) Total (for six days) 
£20,142 against £18,267 for seven days last year (June 5 to 11). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


М№оте. — The undermentioned Applications are not 
open to public inspection until after acceptance of Com- 
plete Specification. The names within parentheses are 
those of communicators of inventions. When Complete 
Specification accompanies application, an astcrisk is 
affixed. 

Unless otherwise stated, the application is made in 
London. 


March 24, 1902. 


7,152. British TuoMsoN-HousroN Co. Electrical steering gear. (M. W. 
Day, U. S.) * 

7,169. С. A. ALLISON. Battery. (W. C. Banks, U.S.)“ 

7,188. C. ILON ER. Controlling electrically- driven reversible roller milla. 

7,195. C. OLIVER. Are lamps, especially project or type. 


March 25, 1902. 
MaAPPIN AND Wess and W. E. SaAUNDERS,  Electrically.lighted 
portable timepieces. | i | - 
J. MoKzRNAN. Bolton. Electromagnetic point-turniog arrange- 
ment for tramway crossings. | 
W. J. STEWART. Glasgow. Working of tramway or railway points. 
G. C. HunnRzLL. Insulating and protecting underground cables. 
G. C. HUBRELL. Conduits for electrical conductors. 
SHERARD CowPER-CoLEs and CowrRR-COLEKS Inventions DEVELOP- 


MENT Co. Leading-in wires for incandescent lamps, vacuum tubes 
and the like. 


A. A. Bence. Lamp holders. 
H. J. Legves-JOHNSON. Incandescent lamps and connections. 


March 26, 1902. 
7.314. J. W. HAEUSSLER. Manchester. Armatures for electric motors.“ 
7,521. G. Hook HAM. Incandescent lamps. 
7,522. A. ECKSTEIN and A. Brooker. Manchester. 
telephone, telegraph and like lines. 
7,323 and 7,324. Ѕсоттіѕн WIRELESS ELECTRIC SYNDICATE and W.JAMIESON. 
Glasgow. Etheric telegraphy 
7,348. G. B. Smita and E. W. SMITH. Coin-freed meters. 
7,551. W. J. CARTER, Kingston-on-Thames. Time-switches. 
SIEMENS Bros. & Co. Connecting continuous-current motors to 
supply network on starting. (Siemens and Halske A. G., Germany.)“ 
SigMENS Bros. & Со. and L. M. G. FERREIRA. Electrical locking 
gear for railway signals. 
. SIEMENS Bros, & Co. Electrical resistance and application to 
switch. (Siemens and Halske A.G., Germany.) 
. J. H. West. Electric cables. 
. Е. Proctor. Arc lamps. 
. P. HóGNER. Arc lamps.“ 
C. О. Bastian. Electricity metera. 


March 27, 1902. 


7,201. 
7,203. 


7.216. 


1,251. 


7,258. 
7,260. 


Apparatus for testing 


7, * 2. 


7,401. H. Hirst and H. Bevis. Switches. 

7,405. J. PLACE & Sons and W. H. PLACE. Conduits. 

7,420. G. SrgRRYN and W. Н. Woop. Birmingham. Switches. 

7,447. Oris EL&vATOR Co. Transmission of power. (Otis Elevator Co., 


U.S.)* 

G. HOOK HAU. Incandescent lamps. 

. J. A. Тімміз, Conveying rail ways, pipes and electric leads through 
towns. 

. P. DELAFON, Galvanic batterie’. 

. G. J. Hicks. Transmitting electrical impulses and signals. 

. Ввгпзн THomson-Hovston Co. and Н. S. Meyer. Electric railways. 

March 29, 1902. 


. T. E. Price and T. Price. Birmingham. Electric swing top. 
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7.528. J E TouLINS0OV, H. Lomax and R. Lomax. Manchester. : Switches. 
7,556. A. E. Tacmas and J. BUCKLEY. Birmingham. Electric revolving 
brusb. 
7,587. R. S. Burn. Stockton-on-Tees. Safety guard for tramcare. 
7,585. J. F. WAKELIN. Utilising filaments of higher resistance when cold 
for electric lighting. 
7,5&0. W. P. THompson. Liverpool. 
Mines de Bruay, France.) 
7,592. P. F. V. PeDERSEN and J. Timm. Telegraph transmitters, 


April 1, 1892. 
7,651. J. ATKINSON ManPLE, Continuous-current dynamos, motors, and 


Electric head wheels. (La Cie. des 


converters. АР 
7,654. E. Зосттев апа W. Ѕосттев & Soxs. Birmingham. Globes and 
es 


7.642. W. KR. Leeds. Brushes for commutators. 

7,651. J. E. Dovucuty. Electric flashlight for signalling, attachable to 
kites or balloons. 

7,661. А. G. Berrs. Electrolytic refining of lead and lead alloys.* А 

7,665. SiEMENS Bros. & Co., and J. G. зох. Dynamo-electric machines 

| and motors. 

7,670. R. WicHAND. Means for generating e'ectricity.* 

7,684. A. J. BoNNELLA, D. H. BoNNELLA X Son, E. E. R. Bryant, C. H. 
Bryant, and E. W. Bryant. London. Arc light mecbanism for 
rapid exposure photography. 

7.689. J. B. and Flectric signalling.* 

| April 2, 1902. 

7,702, H. T. Dawson and H. A. Dawson. Coventry. Electrical ignition 
apparatus, 

7,718. A. ZELLWEGER. 

7,736. 


7,160. 


Manchester. Electric punka-motors, 
R. H. Reap. Extinguishing electric arcs. (Date applied for April 3, 
1901, date of application in Japan.)* 


circuiting or breakage of trolley wires. 


7,775. А. Хорох and J. Prerrre. Oxidation by electric currents. 

7,182. О. Kontrzer.,  Electrically-operated locks. 

7,785. O. KóNITZER. Short circuiters for high-tension electric cables or 

| wires. | 

April 3, 1902. 

7.792. L. Lurz. Manchester. Electric cooking and heating apparatus. 

7,800. E. S. Toomer. Sandwich. Construction of machinery without 
cranks in obtaining rotary motion. 

7,809. Н. S. Scorr, H. F. Trzack and T. J. Waicut.  Gateshead-on- Tyne. 


Are lamp.* 
1,854. A. Romaine and J. D'AYGUNESVIVES. Liverpool. 
incandescent lamps. 
7,838. J. А. вант and W. FrLgrcHER O'NEILL. Switches. 
7,837. E. Млттнүз. Electric traction for vehicles. 
7,851. H. H. Laxe. Electrical ааш and preserving apparatus. 
VII.. D. Giroux and L. E. Seddon, U.S.)“ RID 
7,858. M. KROUCHKOLL. Electric-vacuum discharge tubes.“ 35. suns 
7,860. New PorLvPHoN SuPPLY Co. and R. Усншірт. Coin-controlled 
machines for giving electric shocks. 
7,804. H. KoRTEU. Secondary batteries. 
April 4, 1902. 
7,866. V. W. Sworn, Southampton. Self. acting safety trolley arm rope 
guide. 
7,921. A. Морон. Electrolytic condensers. 
7,922. J. Renous and A. C. L. Turrain. Distribution of electrical energy. 
7,925. E. GorpBERa. Electrolytically coating iron with zinc. 
7,938. A. D. SguTER. Splicing electric cables. 


April 5, 1902. 
7,952. Н. OPPENHEIMER, Flexible cords. (A.G. Mix and Genest., Germany.) 


Supports for 


7,954. J. W. Ewarr. Electric water heaters. 

7,958. S. EvERSHED. Electrical measuring instruments. 

7,957. ELECTRIC AND ORDNANCE ACCESSORIES Co. and R. Freperick Hatt. 
Birmingham. Switchee. 

7,958. J. T. Pearson. Burnley. Overhead tramway wires. 

7,989. VERITYS LIMITED and W. Pregiy. Distribution boards. 

7,996. P. JENSEN. Metallic deposit by electrolysis. (Dr. G. Langbein 


& Co., Germany.)* 
8,014. G. SCHAULI and D. LOEWENSTEIN. 
8,020. A. NEELEMANs. 
electricity.* | 
8,021. Brimsa THomson-Houston Co. and Н. S. MEYER. 
systems employing rotary converters. 


April 7, 1902. 
8,052. A. L. REINMANN. Liverpool. Incandescent lamps. 
8,060. J. C. GIII. Connector for joining electric cables. 
8,065. B. L. LANGMANN. Sidcup. Door switch for electric light. 
8,066. A. J. BourT. Block.signal systems for railways. (A.C. Miller, 
H. V. Millar, J. D. Price, G. Failing and W. H. Council, U.S.)* 
8,105. M. ScHNEIDER. Electrodes for storage batteries. | 
8,112. Hon. R T. D. Ввооенлм. Electrical indicating and controlling 


Galvanic dry cell. 
Controlling railway points and signals operated by 


Distributing 


‘mechanism. 
8,121. M. BüTTNER. Electric lighting of vehicles. 
April 8, 1902. 
8,126. C. H. Pearson, Manchester. Service box and cable connection 
8,156. G. Hir. Manchester. Fittings for trolley wires. 


8,172. Н. MANDERS and A. W. SHarmany. Production of electrical oscilla- 
tions of requisite amplitude and frequency. 

J. D. F. ANDREWS and ELECTRICAL PRODUCTIONS. . Switching appa- 
ratus for electric circuits. 


8,178. 


R. E. Raven. Automatic system of preventing accidents by short - 


z 4 


8,181. W. SPrELTER and F. Doxk RR. Controlling polyphase and alternating 
current motors. - 

8,188. P. Coorg. Controlling of electromotors. 

8,189. G. P. McDowNELL Cirouit-regulating devices.“ 

8,190. Oris ErzvaTOR Co. Controlling electric motors. (Otis Elevator 
Co., U.S.)“ 

8,202. J. M. Davipsox. Röntgen- ray apparatus and interrupters therefor. 

8,217. O. T. Grirriras and Т. H. Квк. Liverpool. Safety cutouts for 


trolley lines. 
April 9, 1902. ' 
8,281. TELEGRAPH MANUFACTURING Co. and W. BARTLETT. Spring jacks 
for telegraph and telephone circuits. 
8,288. E. Stassano. Electrical smelting and refining and furnaces therefor.* 
8,508. R. Отто. Electric light cure arc lamps.“ 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d, each. 


1902. 
118. D'AxpRIMONT. Anodes for electrolytic operations. 
560. WETMORE. Contact devices for electric railways. 
609. HALL. Electrical switches and cutouts. 
999. Ов Pass (Cheatham Electric Switching Device Co.). 
controlled railway switches. 
1,944. Hicarnson. Electric switch. 
1,496. Berry, Simon and SKINNER. Electrig switches. 
1,675. Boutt (Martin). Sparking plugs for motors. 
2,159. SHAWFIELD апа WETMORE. Electric fuses. 
2,774. HALL. Electrical switches. = 
5,154. FRANK. Sockets for uniting twò telegraph wires. 
5,416. J ade: aud Jongs, JUN. Switches for electric light circuits and 
the like. 


Electrically- 


. 6,490. Smmens Bros. & Co. (Siemens and Halske A. G.). Lightning dis- 


_ chargers. 

5,491. SIEMENS Bros. X Co. (Siemens and Halske A. G.). Brush holder. 

3,508. SNS Ввоз. & Co. (Siemens and Halske A. G.). Manufacture 
of stands for telegraph and telephone cables. 

5,610. BzHR, Electric vehicles for single rail railways, 

8,557. CuxMINGs. Insulated electrical conductors. 

5,894. Brown. Glowlamps for occasional illuminations. 

5,955. Lakz (Aktieselekabet Progress). Telegraphic and telephonic 

apparatus. 

4,521. APPLE: Storage batteries. - 

4,754. LUNDELL. Field magnets for dynamos or motors, 

4,755. McOvaT. Electric lamps. 


—À—Ó——————''V—H— 
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NEW COMPANIES, STATUTORY RETURNS, &с. 


—9—— 

ART FITTINGS (LIMITED.)—Reg. June 2, capital £10,000 in £1 shares, to 
trade as manufacturers of and dealers in fittings for electric and other 
illuminants, electric heating and cooking apparatus, batteries, lampa, elec- 
trical apparatus and machinery, art metal work, &c. The subscribers are 
A. C. Read, secretary, R. Бапа, secretary, F. Jarrett, T. B. C. Nuttall, 
elec. eng., A. Payne, elec. eng., C. S. J. Freeman, eleé;eng., and H. E. 
Benwell, elec, eng. Reg. office : 65, Victoria-street, S.W. 


CLUBBE AND SOUTHEY (LTD.)—Reg. June 4, capital £2,000 in £1 
shares, to acquire patents and rights relating to devices for measuring 
liquids, to acquire from A. W. Southey certain existing inventions, and to 
carry on the business of electricians, electrical and mechanical engineera, 
manufacturers of electrical vehicles and carriages and electrical apparatus, 
suppliers of power, traction, light and heat, &c. Reg. office: 15, Elm-street, 
Gray's Jnn-road, London, W.C. 


FOOTE AND MILNE (LTD.)— Reg. June 3, capital £15,000 in £1 shares 
(5,000 pref.), to carry on business as electrical, mechanical, hydraulic and 
general engineers, contractors, metal workers, tool makers, metallurgists, 
&c., and to take over the business carried on by Н. Foote, L. Milne and 
E. J. Owen at 66, Victoria-street, S. W. The subscribers аге L. Milne, 
elec. eng., Н. Foote, elec. eng., E. J. Owen, elec. eng., P. Dove, elec. eng., 
C. R. Gadsden, R. Hern and P. F. Abbott. The firat directora are H. Foote, 
L. Milne and E. J. Owen. Remuneration: Н. Foote and L. Milne £261 
each per annum, E. J. Owen £243 per annum. 


С. Е. AND Н. M. PEEL (LTD.)— Reg. June 3, capital £20,000 in £1 shares 
to carry on business as metal merchants, electrical and mechanical engineera, 
&c., at Swansea and elsewhere, and the business of iron and steel manufac- 
turers, metal workers, tin, terne and black plate manufacturers, tram and 
waggon builders, &c., and of an electric traction and lighting company. 
C. E. Peel and H. M. Peel ate permanent, and governing directors. Reg. 
office: Quay Parade, Swansea. 

PEKING AND NORTH CHINA ELECTRICAL CORPORATION (LTD.)— 
Reg. June 2, capital £100,000 in £1 shares, to acquire the business of the 
Siemens and Halske Actien Gesellschaft, Mandl & Co., and the Chinesiclie 
Electricitita Gesellschaft G.m.b.H., or one of them ; to carry on the busi- 
ness of electrical engineers, makers of electrical plant, contractors, &c., in 
Peking or elsewhere in China, and to adopt an agreement with the Syndicat 
du Yunnan (Ltd.) The first directors are A. Adam, Bir H. C. J. Bunbury, 
P. A. Loeder and A. W. West. Reg. office: Salisbury House, London, E.C. 


CD 


ACCUMULATOR SYNDICATE (LTD.)—The return to Dec. 31 gives the 
capital as £30,000 in £1 shares, all taken up. El per share has been called 


‘up on 5,000. 25,000 sbares are considered as fully paid... Mortgages and 


charges, £375, 
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CITY NOTES. 
— 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 244d, per oz. (June 12). Consols (23 per cent.) 9613-961 for 
money, £61—97 for account; 24 per cent. 963—974 (June 12). Consols 
Pay Day July 2; Stocks and Shares Continuation Days, June 25 and 
July 10 ; Ticket Days, June 24 and July 11; Pay Day, June 25 ; Mining 
Share Carry-over Days, June 20 and July 8. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—At a meeting of this 
company on Monday, Mr. H. Fielden Jackson, who presided, said the past 
year had been one of continued prosperity ; they had increased their sub- 
scribers by 70, bringing the number to 2,584. The revenue was £20,619, 
an increase of £1,410 on the previous year, while their expenses had 
decreased by £280. The contract with the Electric Tramway Co. of Lisbon 
had been completed, and £6,000 compensation had been paid to them by 
that company. It was proposed to carry this sum to reserve, bringing it 
up to £38,000. "The contract with the Portuguese Government for & 
renewal of their concession to 1957 has been ratified by the Portuguese 
Parliament, and the work of reconstructing the Lisbon and Oporto lines 
was commenced. The net profit of the year to Dec. 51 last was £10,928. 
Out of this it was proposed to pay 3 per cent. dividend, place £2,500 to 
reserve and carry forward £6,928. 


BLACKPOOL AND GARSTANG LIGHT RAILWAY CO.— The list of appli- 
cations closed yesterday in an issue of 18,000 ordinary £10 shares in this 
company at par. The company’s line, when constructed, will be about 
14 miles in length. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
debenture stock register will be closed from 16th to 30th iust. inclusive, 
preparatory to the payment of interest due July 1. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The report of the directors 
for the year to March 31 gives the profits (including £21,457. 53. 7d. brought 
forward) at £224,727. 5s. Ба. Premiums, amounting to £121,184. 11s. 6d., 
on shares, &c., are not included, and are carried direct to reserve. After 
deducting expenses, interest, &c., there is a net profit of £158,307. 7s. 8d. 
Goodwill account is to be reduced by £1,500, £2,500 is applied in reduc- 
tion of licences and testing of new systeme, and £510. 14». in reduction of 
furniture account. Dividend on the 6 per cent. preference shares require: 
£54,847. 4s. 9d., and a dividend at the rate of 12 per cent. per annum on 
the ordinary sbares for the half-year ended March 31, 1902 (making 9 per 
rae for the year), £71,511. 1s. 11d., leaving £27,438. 7s. to be carried 

orward. 


BRITISH WESTINGHOUSE COMPANY AND THE LORAIN STEEL CO.— 
It is anrvunced that arrangements have been made for the British West- 
inghouse Company to acquire the electric motor and equipment manu- 
facluriog business of the Lorain Steel Co. The rumours afloat concerning 
the arrangement between the companies do not definitely state whether 
the Westinghouse Company are taking over the Lorain system of surface- 
contact electric traction, | 


CHADBURN’S (SHIP) TELEGRAPH CO, (LTD.) — The report of the directors 
for the year to March 31 shows a credit balance of £8,765. 13s. 8d. 
Р, eference dividend and an interim dividend at the rate of 6 per cent. per 
annum on the ordinary stock have absorbed £6,400, and out of the balance 
it is proposed to pay a drvidend on the ordinary shares at the rate of 10 per 
cent. per annum, less tax, for the last half of the year, making 8 per cent. 
for the year. 


CITY OF BIRMINGHAM TRAMWAYS CO.—It is announced that Mr. 
James Ross, of Montreal, chairman of this company, has disposed of his 
holding of ordinary shares to the British Electric Traction Co. for 578. 6d. 
each. It is understood that a similar offer is being made to other 
shareholders in the company. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and stockholders’ register of the £400,000 5 per cent. debenture stock and 
the £300,000 44 per cent. second débenture stock will be closed from 16th 
to 30th inst. iuelusive. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.;— The register of debenture stock holders will be closed from 
16th to 30th inst. iaclusive, preparatory to the pay ment of interest due July 1. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.) —The following 
dividends have been declared for the year to May 51 :--Ordinary shares: 
A dividend of Эз. per share (making 58. for the year) a bonus:of 23. per 
share, acd 18. per share out of the ordinary shares reserve fund, bringing 
the total distribution on the ordinary shares to 84., or 40 per cent. for the 
year (leas tax). Founders’ shares: A dividend for the year of £50 per 
share and £10 per share from the founders’ shares reserve fund, making 
£60 for the year (less tax). 

FERKANTI LIMITED.—The transfer books of the 5 per cent. mortgage 
stock of this company will be closed from June 16 to 30 inclusive, preparatory 
to the pay ment of interest on the stock for the half-year ending June 30. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—The directors’ report 
fur the year 1901 states that the negotiations for the amalgamation of the 
company with Messrs. Callenders’ Cable and Construction Co. (Ltd.) are 
still proceeding, aud the directors are therefore unable to submit the terins 
to the shareholders. The directors consider that the payment of the final 
dividend should not be longer deferred. There has been a net profit for 
the year of £64,147. 198. 9d. Deductions for directors’ and auditors’ fees, 
interest, income tax, depreciation, leave, with £24,210. 168. brought forward, 
£81,660. 94. 3d. £1,000 is transferred to debenture redemption sinking 
fund and £11,000 to reserve, and the directors recommend a dividend on 
the ordinary shares at the rate of 20 per cent. per annum (less tax, and 
including the interim dividends of 5 per cent. paid Sept. 1 and 10 per cent. 
pa id March 1). This leaves £26,785, 9s. 3d. to be carried forward. 


MEXICO ELECTRIC TRAMWAYS (LTD.)—Col. Sir C. Euan-Smith, who 
presided at the meeting on Wednesday, said the past year had been one of 
somewhat abnormal depression, but the outlook was now of a most 
encouraging nature. The re-construction of the whole line was i 
completion, and when once all the important lines were worked by elec- 
tricity they had good reason to anticipate that they would be on the high 
road to success. 


MIDDLETON ELECTRIC TRACTION CO. (LTD.)—Subscriptions to an 
issue at par of £50,000 4 per cent. first mortgage debenture stock and 
10,000 5 per cent, cumulative preference shares of £5 each have been 
invited this werk. 


PERTH (W.A.) ELECTRIC TRAMWAYS (LTD.) — The directors’ report for 
the period of 18 months from July 1, 1900, to Dec. 31, 1901, states that 
7 miles of tramways have been in operation for three months, 10} miles for 
3? months, and 15 miles for 11} months. The total gross revenue from 
this mileage during the 18 months amounted to £60,268. £102,109. 158, 5d. 
has been spent on the construction of further sections, and additional 
plant and cars. Since the date of the accounts additional routes have been 
completed, making the total mileage now in operation 164 miles. There is, 
after payment of intereet and preference dividend, and allowing for a debit 
from last year, a credit balance forward of £1,125. 


STOCK EXCHANGE NOTICES.—The London Stock Exchange Committee 
bas ordered the further issue of 50,000 6 per cent. fully-paid £5 preference 
shares (Nos. 150,001 to 200,000) of the British Westinghouse Electric and 
Mfg. Co. (Lid.), and tbe further issue of £102,377 4 per cent. mortgage 
debenture stock of the Eastern Telegraph Co. (Ltd.) to be quoted. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| m | 


AGGREGATE. 
. Wek Ө | Inc 
Line. | 9 | 
ended or Dec. | In 
| ES o мылы Amount. Dec. (a) 
£ £ £ £ 
5 Corporation. j 1 - P us is 
yr Corporation ......... June Bos 7 - 
*Birmingham Tramways. „ 7 5287|- 663, 22 105,058 128814 
*Blackburn Corporation... „ 6 | 1029/+ 355| 23 | 15,674 |+ 2,097 
Blackpool Corporation... „ 5 660 — 962| 10| 6311 |- 644 
S 
п Corporation m" ; — 
5 Corporation... „ l gee +1,505 i 28,215 7 19,010 
righton Corporation. „, js 17,071 888 
Brisbane Tram ways Apl. 25 2,255 7 451 17 | 39,404 |+ 4,426 
5 Trams & Carriage June 6 1 + 22, 22 | 93,424 |+ 2 
urnley Corporation. „ + 475110 6,08 |+ 2, 
Buenos Ayres & Belgrano May 11 2,449 — 218) 19 51,522 |- 984 
Calcutta Tramways Co... June 7 ва 5:6 --E1,008 23 R505, 99 | + 844,871 
Poss Corpor — А 1 1416, .. fool «runs i 
isle Tramways Со.... „ 1 d 5, — 
Central London Railway „ 7 7, 336 11,272 25 154,819 712.284 
City & South London Ry. „ 8 3, 074 1, 145 23 | 68,496 723, 188 
Cork Elec. Tram ways Co. „ 5 555 71 110822 9,613 |+ 268 
Devonport & Dist. Trams May 30 | 5455213] 8,550 — 
Doncaster Corporation.. June 7 1622 1 162 IL 
Dor Corporation „ 7 28597 55 М 2,060 |— 1 
lin & L Rail - 2 t 
Dublin Southern Dl. „ é 818|- 13421 17516 + 3814 
Dublin United ............ 6 | 5,640|- 180/722 78/496 } : 
Dudley—Stourbridge ... May 30 | 715|- 622) 214. 14,671 |+ 2,091 
ыле Se ae ES F | s e 
m Council ...... June B ; “ 
Gateshead & Dist. Trams! May 30 | 737|+ 241| 214 14,120 |+ 977 
Glasgow Corporation .. June 7 |12,182|+ 584 1 :12,182|+ 584 
Greenock & Port Glasgow: May 30 525 T 310 ait 9,052 |+ 5,140 
Hartlepool Tramways .. „ 3)  276|- 52 21j 4531|+ 565 
m Corporation ...... 4. Jun» 7 1,755 / 108| 10 | 16715 |+ 158 
Isle of Thanet Co. ...... T" m TEE УЕ n 
Kidderminster & Dist... May 30 | 122|- 187| 214: 2,269 |+ 41 
Leeds Corporation ..... Jun» 7 | 5,904 |+1,569| 10 , 52,595 | + 7,950 
Liverpool Corporation... May 51 , 9,706 | - 453| 22 199,042 | – 14,918 
Liverpool Overhead Rly. June 8 | 1,506|- 145[125 32,874 | - 5,232 
Manchester Corporation, 7 ! 5,181] .. 852 115,201 age 
umo 00:00000 06.6 May 30 115 pa 158 91 id =, 657 
Newcastle-on-Tyne Corp June 7 | 2665| ... | 10 -11,167| — 
Oldham, Ashton & Hyde. May 30 634/+ 23 214 10,476 |+ 109 
Perth(W.A.) Elec. Trams June 6 1,058 |+ 16849 48,289 | + 15,288 
Poole & Diat................ 30 259|- 151 213 4,684 |- 75 
Portsmouth Corporation "mm -— P ИГТ e 
Potteries *99906€0922099€9 IIT 77 30 1,439 = 301 213 30,125 + 1,032 
S ree hn осоре со June 9 4285 + 484 n ME 1107 
е rporation ... „ 251|+ 582 25 | 86, +14, 
Southampton Corporat'n „ 5 | 1,022 ＋ 205) 22 | 18,427 + 5,502 
"S. Stafordshire Pen. „ 30 Bi4|- 508 21) 16158 f 409 
; ra ns. „ — : i 
маса Corporation. June 8 , 1,140)  ... 10 | 10,759 - 8750 
wansea Trams......... May 50. 477|- 155] 214] 9,110 + 
Taunton Trams. . „ 30 62| — 214 1,2288 = 
Tynemouth & Dist. .. „ 30 262|- 107 214]. 4.549 7 251 
Wigan Corporation June 5 262] 10 | 2,007 | ida 
Wolverhampton District! „ 50 147| + 44] 214| 3,069 + 1,973 


(a) These comparisons are with the corresponding period last n j 
* Partly electrical. t Minus 3 days. 1 Minus 2 days $Plus2days {Plus 3 days 
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Amount! LAST . PREVIOUS Price RATE PER BUSINESS DONE 

AMOUNT. oF "т. NAME, Wrrxk's PRICE, | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 

DEND. JUNE 4. June 11. YIELDED, ENDING JUNF 11. 

100,000 ^ ELECTRICITY n in 94) А i £s. d. Highest | Lowest 
„ | Bl'ekh'th&Gr'nw'ch D’st’ct Elec. Lt. y ; az : а 
£100,000 | Stock | 44% Do. 4% 186 Deb. Stock Prv. Certs, (red. | & con.) 100 104 100 104 469 ne i г. 
7,500 10 14/0 ию чиш ond Poole Elec. Suppl ыа. Ak 11 12 5 16 8 Sab sb — 
7,500 10 4/6 per Oent, Oumulative Prete se Siei 9} 10% 9) 10 46 9 - ж - 
Btook 44% Oent. Debenture Stock (red. «..| 103 106 108 100 6 5 2 ds v ons 

20,000; _ & 4/6 Elec. Supply Ord ........... 81 Ө 81 zi 4 6 6 € x im 

20,000 - 8/8 e 7 per Oent, Preference _...................... 83 81 # 8 15 8 | March and September eà ove 

.2 ,000 5 36 | Oaloutta Elec. Supply Ordinary (Хов, 1-20,000) 8 9 81 93 3 3 2 х2 „ — 

10,000 5 8/43 Do (Nos. 20,001-30,000) . 8 9 81 m * e - 
£250,000| Stock 4% | Central Electric Supply Co, 4% Guar, Deb. Stock...) 105 107 105 147 9 14 11 E 1053 — 

E0. 000 à 6/0 | Charing Cross & Strand Elec, Sup. (Lto 50,000) 9 10 9 10 5 0 0 | February and August 98 91 

— - 3/5 0. (50, soni idl be See CPF eee Cee ee eee wees 25221 A 92 5 51 3 18 3 .. T ee 

` е t. ference ТҮТТҮ EEC ALETTE ee oes 
£250,000 | Stock | 4% ро 4 508 ЖС JA, A ainat Б 105 107 105 107 815 6 P 108} = 

14,426 5 1/6 las eng upply Ord. (Nos. 1-14,000490,501-50, ж) 6 54 5 54 3:2 9 [March кабге сд Mv - 
180,000 Steck x per Oent. Debenture Stock (red... 110 113 110 113 4 0 2 | June and December. а 

‚10,595 10 10/0 Gt n n Rlectrio Lighting Ord 8 8 9 8 9 5 5 7 | February and August . 

40,000 10 6/0 6 per Cent. Cumulative Pref, . . . II 12 114 123 418 0 | January and July «d ove 
£400,000 | Stock K |" Do. ё per Cent. Debenture Stock (red.) 123 128 123 123 3 18 10 June and Decem ‘ia — 
á 390,000 | Stock Do, 43% 2nd Deb. Stock Certs. (all pd.) .... 108 106 из X6 4 6 0 чы 1.33 His 

10,006 10 4/0 County of London and Brush Prov. Ordinary... 77 8} 711 81 414 2 Bs RR is 

20,000 10 6/0 6 per Cent. Cumulative Preferencs...... 19 18 12 13 412 4 | Marchand September)... — 
— Ts Ax E Deb. Btook (all pd.) (red.) FCRC T | Mee 111 a ui e 6 3 * e 

ne tricity Supply paca Y : ons 
£50,000 | Stock — Do, 4% 1st Debenture Stock (red.) . . . 109 105 102 105 м es ри 

11,000 b Hove Electric Lighting Ordinary. . . . . enm 7 3 7 8 500 * sad E 

31,000 Я 5/0 | Kensington and and Knightsb Ordinary . 11 10 11 4 10 11 jes s ihe 

10,000 : 6 Do, e Cent. 18% 6 e ei 63 4 811 | January and July * — 

£90,000 Stock 4 Do. Deb. Stock (red.)...... [Deb. Stk. (re 10 104 10L 104 8 18 11 es $ AN 
9115,00 Stock 4% | Kenstn. S & Notting Hill @ t. Bt TA 104 107 (4 147 8 14 11 = 5 * 
£111,000 3 - | London Apply Ordinary «e| 14 1 7 BEES s а а i 
16,540 5 3/0 Bo. 6 per Cent. Preference ....................... 4 4 4 4 613 4 M 2 
£240,000 | Stock 4% 4 per Cent. Ist M Debentures ... 95 100 95 100 4 0 4 | Mar. ‚ June. Be; t., Dec. 964 sal 
100,000 10 7/0 "a Elec. Buppl у 1 to 85,000) «ss... | 16& 17 là 17% 314 4 | April and October...... 1212 4 
£220,000 | Stock if Per Ooni е Stock Fives Mo i}. Ei d 111 115 318 2 | Juneand —— 55 чү Tr: 
20, Steck er Cent. Mort. Deb. Stock ( 1— „| 93 101 (S 101 810 4 — 100} 
10,852 10 0 Notting Electric Ordinary ee | 14 15 14 15 4 0 0 March 99^ $99 999 298 $09 ETTET — ... 
12,194 5 5/0 Oxford Fon renes] É 6 5 6 &-E Е ee ü i 
250, 000 Stock 4% Debenture Stock r 3201 69 102 8 1817 А ‘ie oes 
200, i LII АЈ Д пов внат COREE бест» 18 14 H i ee see 6. — 
£135,000 | Stock -. | Biver Plate Elect. Lt. & Traction БУ ist Mor.Deb...| 70 15 70 5 es January and J ы ө 
£100,100 100 44% |*Royal Electric Co. of Montreal 447 1st Mrt.Dbs...| 103 105 163 105 4 6 9 | April and October..... sa 
$0000 : L Bt. Do. "7 por Gent, Profaron Mleotrio Ordinary Ра “te 154 E. p 4 13 7 | February and August 15% lê 
t. red.) ТТТ 18 8 "n 915 TY 
&150,000| Stock | 3% Do. e. Per Cenk Debentare Block [00 ew | 18 101 98 101 896 P А ы 
12,060 $ s arkets Electric Supply Or eae 12 31-8 11 2 * гы : ra 
ао Btock ú% аа 4% Debentures [III MIL AL sisi +s 80 90 80 90 4 8 ll m" oe oon 
— ta London Electric Supply Ordinary. - 8 3] 3 3} » 33 
110,000 " 6 | Westminster Electric Supply Ordiner~ r. „ 1 12 Hu 12 4 7 6 | Marchand September 1'# 11} 
28,141 б x Do. брег Cent. Cumulative Preference „+... 33 4 84 4 om 2 QE ES 
20,001 А ELECTRIC RAILWAYS, TRAMWAYS, ёар. А А ü | ; РА 
2/0 o-Ar ntine Shares 1 to 260, 00 a*téde tese to nn 4 4 4 1 4 8 il April an October.... 4 vee 
£380,000 | Stock | 6% |^" фо. Permanent ox Deb Book. conce m| ast! 133 127 132 412 7 р 2) и 

20,000 10 oes Barcelona Tramways Ordinary. . . 83 9} 13 94 x EE > m 

10,000 10 5/0 5% Cumulative Preference . . . . à m tg 94 5 5 3 2 55 * 
£148,100 | Stock dx Debenture Stock (red) s.s... ss. 95 100 (5 100 410 4 ы M са 

15,000 10 0 Blackpool an Leod (Tram WAYBece eo. эое» езент 134 i 134 14$ 49 8 - - pe 

75,000 6 — Brisbane Electric Trams, —— бй... S 31 T i 4 ile e 81 3 

75,000 6 2/6 Do. 5 Cum. Ртей....... коса 44 Б 4 5 500 е 41 41, 
£400,000 Stock 4 ӨЫ) % Deb, Prov. Certs. reh . 104 147 re ae | з 3 os 

60,000 10. s and Oarriag 3 22 21 22 813 4 | February and August ^ еа 

25,000 10 4 i e m Сатаан nay -- ieee TOR 10 10% 315 0 em А. мы 
£100,000 | Steck 4 Do: apa: Oui. Debentures ...... — | (6 08 106 105 8 14 1 | February and August - - 

20,000 10 Е British Columbia Blectric Railway Ordinary......| 7 73 7 71213 4 » S а 

20,000 10 0 De 43. lc. PRO 91 102 93 10% 4 17 6 | May and November... 6 ots 
810,000 40 u^ Do. 4195 Ist Mort. Bebe. . reiten | 1024 104% | 102% 1047 | 4 6 9 з E ы 

100,000 10 British Electric Traction Ordinary. . .. 13} 144 188 14% 6 4 2 t 14 13 

100,000 10 C/o Do. 6% Cum. Pref... Ne MOM Ob 12à 13 19% 18 412 4 | February and August 12 174% 
Steer 5% Do. Б per Cent. Perpetual Debentures ........ 121 127 1234 127 818 9 * 126 ж 

100,000; - 6 „Buenos Ayres & Belgrano Ordinary . 8 là 1% 11 12 E 32 1} Z 

40,006 5 8/0 Do, 6x „А Com. Pref. ... АКТА 43 tà 4i 5 514 8 а 5,2, 5k 

27,56 H 10/0 P cd bs Fa nad 41 bt 4d 5 5 11 3 & Y M 
£220,000 | Stock 54 Do. Б per Gent. Debentures So SOR.” AGT 104 107 413 9 8 1044 pi 

i сайа Tramways ( Гов. 1 to 34,440) ...... — vee 12 13 { 1 di А 
gre "- 9 ро. 1st Deb, Stock (ied) e g^ n 103 к^ 4 8 1 a дй 

Саре Е1 Tramways Shares . . . roo? 2 7 316 2 — 2 ә 

£1,810,014 | Stock 4 Central London Ordinary Stock ....................... 104 107 163 166 315 1 June and December. 106d 1'5 
£494, Btock 4 Do. 4% Preferred Steck маан 08 2208 104 107 8 15 11 ЖА 1.6} 104 
£491,998 | Stock 4 M Stock . oos penau emus dO. ДЗ 100 143 8 17 10 An 101 ee 
6605.201 100 t% DOM. raa 116 118 116 119 зво ie 1 83 са 

40,000 5 2, = — Бе Trams. Co. 5% Cum. Pref... 5 53 5 5% 4 10 11 ese E ee 
£300,000 100 4 4% 1st Mort. Debs. экен AUD 304 101 104 3 16 11 — Д us 

£! 330,000 | Stoch 2} and Bott London Railway Oon. Ordinary. 11 74 711 14 214 1 February and August 723 т 

37,500 10 1/0 Ordinary (Nos. 22,501 to 60,002; . ea Е a x d 

10 10 0/118 Do. (60,001 to 70,060) .. ét ES » 
£150,000 | Stock 5% Do. b per Cent. Porpotual Preference aiii. 198 183 17 133 8 15 5 * ы К "i 
£260, Btoch [y 4 Do. S eise CO ана, MI uS. 248 128 129 818 7 sa ne 
£150 Stock 2 Do. 4500 керсе ace | 190 126 124 125 A д а а 
416,163 Stock 4X Do. «por Cent. Perpetual Debenture ......... 115 118 115 113 8 9 7 | Mayand November..| 116 НИ 

€0,0c0 10 60 | Dublin United Tramways (1896) Ltd. » Ordinary... ae 11 12 l'à 123 8 16 11 a: рз - 

59,981 10 6/0 ро, слоне Preference. . . a 1 ЭМЕ 015 11 — 15$ 317 5 — Ж ы 
& 00,000 100 Ba% Cent. Mort. Debs, (red.) .. (6 t9 96 69 810 8 ux 8 Ks 

39,000 5 6, Metio tee 34 Traction of Australia 6% Cum. Pref. 4] 43 14 41 6 6 4 s es PS 

£76,000 | Stock 40/8 Do. брег Cent. Debenture Stock (red.) 11 104 101 104 419 2 à ч A 

18. C lu 8,0 | Great Northern and City Railwy Pref, Ord, TE 8 9 8 9 3 6 8 A с 

20, C0 10 8% ж eria) Tramways Ordinary 73 74 23 24 217 2 | March and September - 

16,000 16 t ро 6 per Cent. Preference susse.. 133 14 1833 14 4 5 8 F X =m 

Вось Do. 44 per Cent. Debenture . . 10 112 10 n2 4 0 6 | January and July өөө nee 

"n 4. 0/8 | Isle of Thanet Жасын Trams i and Light'g 5% Pref.. m Б 4} 5 рх y m a 

v 1% Шуөгроо! Overhead Kailway Crainar; » 413 415 413 415 3 U 23 | February and August г » 
10, 00 10 5 Do. брег Cent. Preference ............. ........ '0 11 108 11 411 1 h e „ў "F 
4 Do. 4 per Cent. Debentaure . 98 99 98 £9 4 010 | January and July ...... габ - 

151,201 10 » London United Trams 5% Cum. Pref, (£10 paid) . 11 113 10} 111 ii N 1012 X 

¿0,999 10 5% ро. (£5 paid) .. 54 6 53 6 i * EP at 
£655,341 Stock * Do. 4% Ist Mortgage ‘Debenture Stock .. 190 103 106 108 F 1074 10; 8 

169,659 | Stock 7 Do, Prov. Сегіз. (£50 paid)... ...... 55 57 {5 5! 10 T4 "e 
95, , %% | 81,000 * Milwaukee Elec, Rail,&Lt.Co.b%30yrCn.Mrt.Bonds| 115 119 115 11) 4.5 Y i | и - 
450, 000 100 5 Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs.(1908) .| 104 146 104 146 414 9 Ke | Е sx 
140,000 109 ч; ро. Sterling 44% Debentures (1922) . 103 105 184 16 461 ө ve ‘ke 

21,000; 6 New General Traction Ordinary .. HART 2 3 2 8 613 4 E i а 

75, 00 5 6/0 Do. 6 per Cent. Cumulative Preference ..... 3 4 3 4 T. 10. 00, СУ aside енн: X5 6, 
4181 100 595 b Cent. Mort. Debs. (Reg.)... 96 100 96 100 5 0 0 ii =A Ы 
1150,000 | Stock 12/4 Perth W.A.) Elec. Trams, Ltd, 1st Mort, Deb. Stck. 1 0 103 100 103 412 9 ahi 102 

13,834 и І ji г ү сз Чоп Ordinary .. mw 94 io k 108 8 is x vis n ; ij - 

Cumulative тепсе........ 10 1 0 11 4 10 ebruary and Augus "i e: 
2120.000 | Stock 49% Do, 8 Cent. Debenture Stock 107 110 107 110 4 110 ЭА dr 

$50,000 : — X Lancas = ecc rper d Power Ord... is e p G 5: 

61,182 tor ' 6 reference (1 /0 paid) ......., "эзше on oo eee э” А ril d bober TII 

[10,000 1 - Do. б Preference (fully paid)... e e * i : sy MET db 25 
— Broce - — Do. «M iz D Debentnre & toc nk (607 nad) .. be өө. to v" Jahner: Sa Pal % -—- 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 
P LAST Previous EATE PER BUSINESS DONE 
AMOUNT AMOURS Пт. ХАМЕ; Weex’s PRicx, W CENT. DIVIDEND DUE, DURING WEEK 
'| SHARE, | DEND. JUNE 4, June 11. YIELDED, ENDING JUNE 11. 
TELEGRAPHS. & в. d. Highest | Lowest 
£82,800 100 4% |*African Direct Telegraph 4% Mort. Deb. (red. ]. ... 99 108 99 108 817 8 | January and J - oo 
25 10 9 Amazon Telegra „„ OEE FOC OST 40040 999099994 OFT OSB o 94 004 ee: Б 44 33 E] s.. June and .. eee on 
£119,700 100 m Do, Б рег 000000004004 0060006260. 70 80 70 80 — ecc as РРА 
£T: 8,840 Btock 12/6 d $*«9299499200499209002 40: $99 004 OF! ERE 0009009 9. coin 41 47 44 47 5 19 5 Feb,, May, Aug., Nov. 46 45 
#8,105,580 Stock 250 „„ ee 88 90 87 83 6 9 11 ve "n 88} 
£3,105,680 | Stock 2/0 Do. Deferred A T ee e eee 6} 7i €: 7i ET y " 7% 6 
$13,833,300 $100 81 Oommercial Oable Оа] vital В АЛЛА 160 170 165 175 4 Lt 5 Jan., Apr., July, Oct. one 
1,841,209 | Stock 4% Do. 4 per Oent. vn . 96 95 97 8 210 n" 97 964 
16,000 10 Ouba Submarine — 00) và 44 5% 4 5 7 5 6 | February and August z — 
6,000 10 10/0 Do, Preference 10 per r RN ANE 12 18 782 ' 13 12) 
13,000 5 2/0 Direct $99 SST SEETHER EEE CES SCSOREE CORD FER Boe af 34 2t 3 5 14 4 April and ber...... tes * 
6,000 5 ‚5/0 Do,  10perOent. ve мы 94 8 И 5 5 8 M b — m 
£80,000 50 44% Do. Ae Oent. Debentures ТТТ 98K 102% к 102 4 8 8 | January and July eee 000 es 

60,710 20 8/0 Direct Uni States Oable Re. Db. (within N over 9} 104 1 6 3 10 Jan., Apr. July, Oct. 916 eee 

£101,800 100 44% | Direct West India Oable 44% Rg. D Nos. 1 99 102 99 102 4 8 8 | Juneand mber м 
£4,000, Stock 25/0 | Bastern Ordinary .. ...... " red.) . 120 132 120 130 5 7 8 | Jan., Apr., July, Oct. 126 123 
£1,980,807 | Stock 17/6 Do. N per Cent. Prefere ace Stöck . . . , 86 89 87 89 319 5 РА » 82 874 
£1 684,645 Btock 4% |+ Do. брег Oent. Mort. Deb. Stock n 1 110 107 all 812 2 | May and November...) 10%) — 

300, 10 6/6 Bastern Extension SF өзөн SAM HR eEe Kee rere 12% 134 12 13 5 7 8 Jan., Apr., chy Oct. 13 13] 
£320,000| Stock 4% Do. 4 per Cent, Debenture 107 112 1C8 113 811 4 | February and August Šos on 
£300,000 100 4% |*Bastern and В. African 4% Mort. Deb., 1909 .. ... 99 102 99 102 317 4 | Fe and August nee 
£200,000 25 4% Do. ( per сы Mauritius Sub. i .| 99% 1027 99% 102% 818 6 | May November. 101 ee» 

. 150,000 10 20/0 Great Northern of K £5 27 25 17 5 11 1 | January and July ..... 26 ran 

£75,006 100 44% | Halifax& Bermuda Oable 44 b. 99 103 69 103 4 8 3 | June and December ... а - 

17, 35 87/0 | Indo- reel to 1,200) ( 87 41 87 41 6 111 | May and November .. — 

£100,000 100 6% | London Platino-Brazilian 6 per Gent. Dobs., 9. 100 104 100 104 5 15 4 | March and September - 

£100,000 100 4% | Pacific & Europoen Tel. 47 Quas. Debs, (red.) ...| 99? 102 99 102 818 7 | June and December... А - 

15,609 10 „West African Telegraph Shares .......„.... ee «оен. 3} 41 зі sł TA * Ф 

£139,300 luv 51 Do. 50% Debentures yds e 99 102 419 0 | March and September * - 

80, N ы Wert Coast of America.. FOOSE CEEOL 229900099 PON "50 воб вето езе» 4 8 i E ear eee йл — 

£150,000 100 4% 4 per Cent. рй AB ad 99 102 99 10? 818 5 January and July ......| 101} 101 

88,321 10 2 "HAE Indis and Panama СЕЈ ЕГЕС ОСЕ t i 4 өө? Мау and Novem ».. ... ore 
84,568 10 t/0 Do. 6 per Oent. t . EE "^11. вве Dee II 5 5 51 5 10 8 8 n "n LIII ..6 

4.669 10 ... Do. 6 per Cent. 2nd tto ted ttt Ce tn 8% 4% 3 y ET ч eee > 

£80,000 100 55 |+ Do. Sper Oent. Debentures ......—. | LOL 104 101. K4 416 8 Jan and J aly ...... ve 
207,930 10 8/0 Western Telegraph (late Br zili'n Submarine) ...... 11; 12; 1 124 516 4 | Mar, 255 Oct., Dec. 12} lij 
£75,000 100 Бү Do, брег Ређа, (2nd Series, eevee 102 105 102 105 415 8 | June з and ber... * & 

4400, 00 Stock 4% Do. 4 por Cent, Deb. Stock (red.) «о. 99 102 99 102 818 5 55 * * 

44,000 £5 50 7 4 4 6 5 0 | August i 312 

, сыи hone’ fally „„ „ „ OOS 004 999 0949000 99950094. stro ss TETTETETT 3 
224,850 10/0 8 aden be Cen 0000040040040. ue 2/6 16 2/0 12 0 0 | April and — = on 

72,680 1 Monte Video Telephone Ordin arr. vee { t à 5 00 Nover ber . one m 
86.492 1 1 Do. 5 per Cent. Preference; . e ove 1 1 5.00 " | e» 

£983,338 | Stock 6% National Co. Preferred Stock ... РЧ 95 9) 95 99 0 18 - 978 — 

200,000 5 0/11 Do. Preferred Shares (£3. 10s. paid) .. wes 31 38 34 3j 6 4 6 - . ove 
£1,9€6,667 Stock 44% Do. Deferred Stock . s^" o See ен ве © 53 57 53 57 7 17 1t eee 51 рав 

15,000 10 6/0 Do. б per Oent. Oumulative Ist Preference... 12 14 12 14 4 5 9 | February and August - — 

45,000 10 6/0 Do, 6 per Cent. Cumulative өрдү йр 12 14 12 14 459 TEE " * 
250,000 5 2/6 Do. 5 per Cent. Non-Oumulative 3rd Pref, . 5 51 4i 5 417 6 " m, 570 5 

£2,000,000 | Stock r * Do. Debenture Stock & рег Oent. (red.) ...... 91 67 9: 97 812 5 | June and December z. 

£600,000 | Stock 4 Do. 4 per Cent. Debenturs В Stock (red.) .... 108 107 103 107 815 8 103 105 

. 171,504 1 0/82 Orlental PPE 25989 VERDOTART^ EE TEESE TEER «4009029900009 a LETETT 14 14, ү 1 a 5 12 11 Amm and October...... ... oe 

58,000 E 2/6 United River nT can жел Pe RE INES d b 4 tu 6 13 4 July SOs 8 799 099 999 098499 Cee 5 LIII 
40,000 5 2/6 Do, 5x t25004990005*99909090005049& Het dy 5 4$ 5 5 0 0 June and December .. — .. 

£179,947 | Steck 5 | Do брег pes Dauit Dem ES. AOG 108 106 414 8 | June and December... ede - 

ELECT RIC MANUFACTURING Aa. 
1 — 6d. strict Mete 5% чр ) с. ass ҮТҮ] [| Н i { 5 14 8 Land LIII Lug 
1 eee Aron Electric eter r nary . ELEELE ҮЛТҮ ene ое eee + 
125,000 1 7 Do, Cumulative Preference ................. Н { Ё 4 912 0 | March and MM - T 

70,000 5 b | British ted ire ———£tC % %% %% wee eee 7è 8$ if 8} 5 17 8 July and CN & 0 
70,000 5 8/0 Do.  6perQent. Preferenos . . . „ _ DE 51 6 5 0 0 | January and July ... — — 

2250, 000 Stock 50/8 Do, 445% 1st Mort. Deb. Red. 4... | LOL 104 101 104 46 6 "M — © 

200 00 6 8/0 | British Westinghouse 6% Preforencé...corscoseiee. ie 53 6 14 6 6 0 0 one Ü ti 

106,731 2 vee Brush Blectrical Engin 000000000006 76 if 1g 1 18 TM March 9*4 эзе өзө FOO өзө nn oe m 

150,000 2 1/23 Do. 6 per Cent. Pref, Non . 1 2t 11 2} Et Marchand Septem ber = өө 
£125,000 | Stock Do. per Oent. Р llst Deb. — 101 104 101 104 4 6 7 | March and ec - 

£125,000 | Btock di Do. Perpetua 2nd Debenture Stook ......... {5 100 £5 100 410 0 | January and July — м 

€0,000 5 5 кыза US le Construction Ord. . ТҮК 17 18 17 18 4 8 4 n 11 17% vee 

40,000 5 3/6 Do. Oent. Cumulative Preference... tei» 5% 6 à ti 2 0 0 " " бүз 

&90,000 | Stock 44% Do. per Cent. lat Mortgage Deb.(red.)... lil 115 111 115 818 4 | November and May... és» - 
450,000 1 0 93 Oastner-K er Alkali Co fally р ) ese » s... 1 1 1 14 4 18 0 өөө Jè edd 

£250,000 Btock 47 Do, 44 tel Mort. b. OEL ETTE ETET 90 95 8 ) 96 4 ; 6 0 soe see s.. 

60,000 1 0/7} Ohadburn’s hip Telegraph LIII MIEL i 1 1 1 8 0 0 March aso soe 0092209900000 008 7 * 

85,000 8 1/93 | Orompton and Co, (Nos. 1 to 64,000) . . _ 8 3) 8 8j 6 8 6 | January and July ...... Y L 
£100,000 100 5% |* Do. брег Cent. First Mortgage Deb.(red.)..| 103% 118% 103% (8% 412 8 T " 10) 10) 
TET - ose a & re чан ( A" Shares) (43 paid) | of 6% 1 A, ne February and August - - 
, m le 2 "ТҮҮЛ tt tt tte 7 " " бер s.. 

44, Btock |. Do. { por Cant. М Mortgage Deb.Stock(red.) ... 75 £0 75 80 5 1 8 | June and December... 75 ove 
85,500 5 2/6 Bémandeon's A Elootricity Oorporation › diem 6} € 6} ti 5 3 S Hall- early . er iud 
35,000 5 8/0 Do, Cumulative Preference . . 51 € 53 6+ 416 0 - ons 100 

140,000 Stock un Do. per Cent. First Mort. Deb. (red.) ....| 108 1 108 111 420 — - 
112,100 ^ Blectric Construction OO. . .. . he li 1} 1} 14 617 2 | January and July AM ses 
31 ‚390 2 УН; Do, Д per Cont. Oumulative Preference .. — La 8 24 3 4 13 4 J DIDI ... DII 
8192,500 | Stock 4X | Го. á per Oent. lat Mortgage Deb. (red.) .. . 97 101 99 102 3 18 11 | January and July. ose - 
122,885 1 je» Electrolytic Alkali Ordinary 3 1 1 } 1 = ose E one 

50,000 1 is Do. 7 per Cent. Cumulative Preference — 2 1 i 14 — — — - 
25,000 lu 5/0 General жие (1900) Ltd, 5% Cum. 8 3 1) 104 10 10% 415 8 eee 108 m 

£200,000| Stock 496 Do. lst Mortgage Debentures .......44. 98 101 98 101 819 3 ese "s * 

35,0 5 100 | Henley's те egraph Works Ordinary ...... | 1% 17 16) 17% 4 5 9 | February and August 17 — 

85, 5 2/3 Do. per Qent. Preference . . КАА n 6 54 6 815 0 * 10 — * $e 

#4°,050| Stock 43% Do. 44 per Cent. Mortgage Deb. ‘Stock(red.) .. 111 115 111 115 818 8 " " eo m 
50,000 10 15/0 | India Rubber, Gutta Percha, &c,, Works . 2l 2 21 22 4 10 11 ' " - oe 
4300, 000 100 4% Do. ( per Cent. Ist Mortgage Dob. uen) sad 6 9) 102 99 102 818 5 | March and Beptember өө б 
7,500 10 10% | Parker (Thomas) Limited Ordinary  ...4..- so 163 164 153 164 6 1 4 | July aio еко — s 

$7,350 12 86/0 | Telegraph Construction and Maininoe, .... "a 87 24 37 6 9 8 | March and july — 321 35} 

$150,000 100 4% Do. 4yer Ceri. Debenture — 1909... 108 106 103 106 816 5 | January and July ... ed ie 

25,C00 5 8/0 Manufacturing Ordinary ... HT 8 10; 93 104 5 14 3 ^a d 
20,000 $ 2/6 Do. 5 per Cent.Cumulative — ba 6 tà 6 4 8 4 - ele 

(6 €66 5 6/0 Willans and Robinson Ordin GALLI OMIM .. ... .. April and October e ore 
66 060 8/0 Do. брег Cent. Cumuiativo Prof.. e oes - s " " ө 

ё\‹\с, | Steck ux Do, ( per Cent. Ist Mortgage Debentures.. e eo ove May and November ... ose - 

FINANCIAL, INVESTMENT, &o. 

19,900 b 30 | Electric and General Investment 67 Cum. Pref. .. 5} 51 bł 5} $6.9 1 — 5) ^ 
180,317 10 7/6 Globe Telegraph and Trust . ces cesses! 8 I" 8 9 5 16 8 Jan., Apr., July, Oot. 5i 81 
180,042 10 3/0 10. 6 per Oent. Prefere nos. . Z. 12] ty 124 134 4 81l " T i5 12, 

11,889 А R 1 0 | Re utei 8 „ „% „ LT nnen eee N 7 7 8 5 0 0 Apes and OPO ain LIII 

8,303 |£100 Cert. €X% Submarine Cables Trust. S 110 190 110 120 500 e 


t The London Stock Exchange Committee have refused to quote these, 


* Ip calculating the ne on this security, allowance has been made for accrued interest, but not for redemption, 
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A FULL report of the speeches made on the occasion of the 
Institution of Electrical Engineers’ deputation to Mr. GERALD 
Bal. rouß will be found in another column of this issue. It is 
too early to forecast what the ultimate result of the deputa- 
tion will be, as the President of the Board of Trade has, up to 
the present, merely followed the ordinary course of listening 
patiently and with intelligent interest to the case put forward 
by the deputation, and promising that the matter shall have 
consideration. If has been elicited, however, that a traction 
Bill has been drafted on the lines of the report of the 
recent departmental committee on light railway legisla- 
tion, that another Bill has been drafted to carry out the 
recommendations of Lord Cross’ Joint Committee on the 
Law Relating to Electrical Energy Generating Stations, 
published in 1898 (The Electrician, Vol. XLI., p. 218), and 
further, that there is little chance of either of these Bills being 
carried through this session. In addition to this, the Insti- 
tution is invited to submit for the consideration of the Board 
of Trade any alterations it deems necessary in the existing 
Board of Trade regulations, but no definite indication has 
been given as to how the wider. and more important question 
of general electrical legislation will be dealt with, and whether 
there will be practical consideration of an alteration of the 
present relations between local authorities and the promoters 
of new electrical undertakings. 
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Tue opening of a new electricity works at Haggerston by 


the Shoreditch Borough Council on Monday provided a curious 
variety entertainment for those who took either an active or 
а passive part. A noisy brass band and a garish display of 
bunting and lamps were the first things to greet the visitors. - 
Soon after the formalities and speechifying had commenced, 
the proceedings degenerated into something like a pothouse 
political wrangle. Someone alluded to dust destruotors, and 
instantly contentious partisans and rivals caught fire. Passing 
over these local characteristics, however, we are glad to be 
able to congratulate the consulting engineers, Messrs. Кіхсар, 
Water and Млхупте, the resident engineer, Mr. C. Nxwrox 
RosseLL, and the numerous contractors, on the successful 
completion of an important addition to the electricity works 
of the metropolis. It argues well for the popularity of electric 
light among the masses, no less than among their richer 
neighbours, that electricity supply is extending so rapidly 


„ down East.“ 
| — 


WE all have heard the story of the Irish counsel who offered 
to produce fifty witnesses who would swear that they did 
not see the prisoner commit the crime.” Our contemporary, 
the Journal of Gas Lighting, having put forward two witnesses 
—the cities of Liverpool and Birmingham—whose official , 
statements show that they cannot make electricity beat horse 
traction, now thinks that these two veracious but altogether 
irrelevant witnesses have floored the multitude who are pre- 
pared to prove that electric traction can and does beat horses. 
Bristol is objected to, by our contemporary, as an example 
of successful conversion, on the ground that it is hilly. 
Horses, it tacitly admits, are useless on hills. Then, let our 
contemporary go to Dublin, which is flat enough. There the 
trolley has triumphed as completely over the horse as it has 
done at Bristol. Beaten on the main question of the financial 
superiority of electric power, our contemporary shifts its 
ground and retorts that the advantages of electricity are not 
due to the electricity at all, but are ‘‘ by reason of inerease of 
traffic.” This is decidedly metaphysical. We imagine that 
if tramway owners see that electricity spells more traffic, 
they are not likely to trouble their heads what it is in this 
mysterious electricity that produces so excellent а result. 

Since MoissaN published his classical researches on carbon 
and exhibited to the members of the French Academie des 
Sciences minute diamonds which had been obtained by rapid 
cooling of a highly-heated mass of cast iron, little has been 


D 
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effected in this field of research. The Zeitschrift für Elektrochemie 
of May 8th contains details of experimental work relating to the 
fusion of carbon, carried out in recent years by Dr. A. LUDWIG, 
which will serve to re-awaken interest in the subject of artificial 
diamonds. Having referred to the fact that under ordinary con- 
ditions of heating, carbon, like arsenic and phosphorus, volati- 
lises without passing into the liquid condition, Dr. Lupwia 
gives details of his own work, and shows that by the use of a 
pressure of 1,500 atmospheres it was possible to obtain carbon 
in a non-conducting state, clearly indicating its passage into 
the transparent liquid condition. The carbon passed rapidly, 
however, from this state into that of graphite, and experi- 
ments proved that this last allotropic form of carbon can be 
formed either with or without the intervention of the liquid 
state. Attempts to form diamonds by rapid cooling of the 
liquid carbon, while still under pressure, were not very suc- 
cessful; but Dr. Lupwia believes that he has solved the 
problem of the natural formation of diamonds, and that, by 
following the lines which he has indicated, later workers may 
be successful in producing this form of carbon in the laboratory. 
— ` 


So seldom is any radical departure made in the arc and 
carbon arrangements of arc lamps, that a design in which the 
two carbons and the arc are not, as usual, co-axial is most 
interesting. It is obvious that any disposition of the aro 
carbons which permits of a free and uninterrupted downward 
radiation of light from the crater and the negative carbon end 
is an ideal one, and so often has this been recognised by 
inventors that it is only necessary to turn over the files of 
patents for arc lamps to find what repeated efforts have been 
made to produce a practically satisfactory lamp of this type. 
What is the inherent difficulty? А good many difficulties 
not encountered in the ordinary form'occur with such arcs, but 
we believe the chief problem arises from the long and curved 
arc column which is involved even with carbons of small 
diameter. The instability and unsteadiness of such arcs are 
greatly increased by the strong convection currents of air 
which, of course, act transversly to the arc column. 


— i a a 


Tux latest attempt to solve this attractive problem has 
resulted in the Bremer” lamp. The general principle of this 
lamp is described in the Paper by Herr Srecaunp SAUBERMANN, 
an abstract of which appears on another page of this issue. 
A modified form was described by us on March 21st. In the 
Paper referred to, a virtue evidently has been made of what 
is really а necessity. By impregnating the positive carbons 
with certain salts, a carbon electrode is obtained, probably 
approximating to the constitution of the cores in ordinary 
cored carbons. The use of these prepared carbons renders 
possible the production of a relatively stable long arc, and 
what is also important, in view of the practical design of the 
lamp, an arc at a much lower temperature than usual. Much 
is made of the advantages, and even the superior efficiency, of 
the resulting light radiation emitted from this arc. A great 
deal depends on particular requirements as to what extent 
these claims are true in practice. The colour of the light is 
about midway between that of an unmantled gas flame and 
that of an ordinary arc, while the аго column itself appears to 
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bean important source of light. This extension of the volume 
of the radiating source, involving a lower temperature, is 


opposed to the principles of efficiency of light radiation, and 


therefore it seems to us that the practicability of the favour- 
able disposition of the carbons has been dearly bought by a 
sacrifice of the prime conditions for initial efficiency. The 
drawings accompanying the Paper are obviously diagrammatic 
rather than representative of the actual design; but it is 
evident that since the carbons depend on their own weight to 
feed, it is necessary to keep the tubes or slides moderately 
clean—a difficult task, considering that they are practically 
open to the gases at their lower ends. Nothing seems to be 
provided to obviate the possible unequal feeding down of the 
two carbons. 
—— G ee 


Reduction in Telegraph Rates.—The Western Telegraph Co. 
announce the following reduction in tariffs from July 1st :— 
Lagos, from 63. 5d. to 63. 8d. per word; Brass, 6з. 7d. to 
6s. 8d.; Bonny, 6s. 10d. to 6s. 8d.; Lagos Government 
stations, 6s. 7d. to 6s. 5d. ; and Cameroons, 78. to 6s. 5d. 


Date of Interruption. 


Latakia - Cyprus . June 21, 1899 
Bolama ds ——— M — tenes April 19, 1902 
St. Lucia—St. Vincente see enero ene May 9,1902 
St. Lucia— Grenada .. ......... eee - May 9,1902 
Ротіпіса—Магйпідце ....................... . May 9, 1902 
St. Lucia Martinique ͤ— . May 9, 1902 
Guadeloupe Martiniunnss tt ee May 9, 1902 
Puerto Plata — Fort de France . May 31, 1902 
Wadh Shins жааан June 18, 1902 


Marylebone Arbitration.— The arbitration proceedings to 
settle the amount to be awarded to the Marylebone Electric 
Supply Co. by the Marylebone Borough Council in connection 
with the transfer of the company's Marylebone undertaking 
to the Council were resumed at the Surveyors’ Institute, 
Westminster, yesterday (Thursday). The examination of 
Mr. R. R. Todd, engineerin-chief to the company, was 
resumed, followed by that of Col. R. E. B. Crompton. The 
proceedings were adjourned to to-day (Friday). 


Physical Society.—A meeting of the Physical Society will 
be held to-day (Friday) in the rooms of the Chemical Society, 
Burlington House, Piccadilly, at 5 p.m. The following is the 
agenda :—(1) Exhibition of a Three-circle Goniometer, by 
G. F. Herbert Smith. (2) “ The Heat Absorbed when a Liquid 
is brought into Contact with a Finely-divided Solid,” by C. J. 
Parks. (8) On the Electrical Resonance of Metal Particles 
for Light Waves (second communication), by Prof. R. W. 
Wood. (4) „On a Remarkable Case of Uneven Distribution 
of Light in a Diffraction-grating Spectrum,” by Prof. R. W. 
Wood. (5) Exhibition of a Simple Form of Apparatus for 
Measuring the Mechanical Equivalent of Heat,” by Prof. Н. L. 
Callendar. 


Lighting Miners’ Safety Lamps by Electricity —Mr. E. Brown 
read a Paper оп “ Ап Apparatus for Lighting Miners’ Safety 
or other Enclosed Lamps by Electricity” at a recent meeting 
of the Midland Institute of Mining Engineers. A metallic 
conductor was fixed in the glass surrounding the wick of the 
lamp, which was lighted by placing it on a stand having а 
battery and induction coil inside it. Contact plates were 
arranged on the top of the stand, and by pressing down the 
lamp the primary circuit of the coil was closed, causing а 
spark to pass between the conductor in the glass and the wick 
tube, this being sufficient to light the wick. It was possible 
by this arrangement to light an ordinary safety lamp without 
passing а conductor through the bottom. The apparatus 
was on view at the meeting. 


The Use of Superheated Steam.—The applications of super- 
heated steam were dealt with in a recent article contributed 
to Electricity of New York, by W. H. Wakeman, and some ot 
the difficulties in the use of packings were pointed out. Soft 
packings have been found of very little use; as the great heat 
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melts a portion of the packing, and the remainder will speedily 
blow out. Metallic packing only should be used in the piston- 
rod stuffing boxes of engines driving generators required for 
continuous service. Fibrous packing is of little value for 
withstanding the steam for a reasonable time, especially with 
sliding or rotating valve stems. Globe, gate and angle valve 
stems should be packed with asbestos wicking, coated with 
graphite mixed with cylinder oil, the author’s experience 
having found this superior to anything else. 


Central London Railway.—The Central London Railway Co. 
have just closed a contract with the British Thomson-Houston 
Co., of Rugby, covering 64 motor-car equipments and 160 
trail car equipments. The equipment for each motor car is 
to consist of two В.Т.Н. 125 нр. traction motors, one motor 
truck of the swinging bolster type with 88in. wheels, one 
motor-driven air-compressor with a capacity of 35 cubic ft. 
of free air per minute; an automatic governor, arranged to 
cut in the compressor at 80lb. air pressure in the main reser- 
voir, and to cut it out at 90lb. pressure; and one British 
Thomson-Houston master train control equipment for the 
motors. Each trail car equipment consists of the control 
circuit cable and wiring material for the controller train line 
required for this system. Each train will consist of two motor 
cars and five trailer cars, the motor cars being at each end. 


Cable Steamer Colonia. — A party of gentlemen connected 
with submarine telegraphy visited the Telegraph Construction 
and Maintenance Co.’s works at Greenwich on 18th inst. to 
witness the manufacture of the Pacific cable, and were after- 
wards entertained at lunch on board the cable ship '* Colonia." 
Amongst those present were Sir John Wolfe-Barry, Sir John 
Denison-Pender, Marquess of Tweeddale, Sir Albert J. Leppoo 
Cappel, A. Johnston, Hon. Arthur Brodrick, Sir 
Henry C. Fischer, Dr. Goodsall, John Coppen, Sir Henry 
C. Mance, Sir James Pender, Messrs. G. Draper, F. E. Hesse, 
A. R. Hardie, W. Judd, G. C. Jack, T. A. Bullock, W. R. 
Lyne, S. Collett, J. Cambrook, H. E. Plank, J. T. Crowe, T. 
Richardson, D. Gair, G. R. Neilson, J. G. MeMillan, F. C. O. 
Nielsen, W. Shuter, P. V. Luke, Colin F. Campbell, 
F. R. Lucas, Willoughby Smith, E. Dickens, J. G. Griffiths, 
Capts. Pattison, Greey, Cato and Woodcock. The“ Colonia 
is taking on board cable for, and will shortly proceed to lay, 
the Vancouver-Fanning island section. 


Lead Poisoning Regulations in Germany.— According to the 
Elektrochemische Zeitschrift for May, the Minister of the Interior 
has ordered the following regulations to be enforced in all 
factories and working places within the borders of the kingdom 


of Saxony :— 

1. No work connected with the manufacture of lead or its compounds 
shall be permitted in ordinary living or sleeping rooms. 

2. The rooms or work places must be kept as clean as possible, and must 
be well ventilated. The floors must be washed daily, or swept after 
sprinkling with water. 

3. Washing places must be provided for the workers, in addition to 
suitable accommodation for storing and changing their ordinary clothing. 

4. Special clothing must be provided and worn by the workers during 
working hours. 

5. Tobacco smoking and chewing must not be permitted during working 
hours. 

6. Food and drink must not be stored or partaken of in the working 
rooms. 

7. Meals must be eaten in a separate room, completely separated from 
those in which manufactureis carried on. Before eating, the workers must 
change their clothes, wash their faces and hands with hot water and soap, 
and rinse out their mouths with clean water. These precautions are also 
to be carried out when leaving the factory at night. 

8. A periodic medical examination of the workers is also to be carried out, 
and those found to be suffering from lead poisoning, or from any disease 
predisposing thereto, are to be excluded from the factory until restored to 
health. 

The special dangers of the work must also be explained to all applicants 
before permitting them to start work in the factory. 


It is customary to regard our own country as being far ahead 
of any other in sanitary regulations framed to proteot the 
workers, but we think that even English manufacturers would 
consider the ‘above regulations somewhat burdensome and 
vexatious. 

Compensated Alternators.—M. Boucherot read a Paper on 


this subject before the Société Internationale des Eleciriciens 
on June 4th. The compensation of synchronous alternators 
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by Boucherot’s method is effected by a special exciter, the 
fixed part of which is similar to the stator of an induction 
motor, the revolving part being similar to a multipolar arma- 
ture of a continuous-current dynamo. Theory shows that the 
exciting current I necessary to maintain a constant pressure 
is I= VA BI, sin ф)? + (BI, cos $)?, if the armature resis- 
tance be considered as negligible, and M. Boucherot points 
out that such a current can be obtained from a series trans- 
former. Further explanation of the theory of the subject will 
be found in our description of the machine at the Paris 
Exhibition (The Electrician, Vol. XLV., p. 886). The com- 
pounding effect is theoretically perfect, but in practice it is 
impaired by the leakage effect. For a high-leakage machine 
(92 polar, for instance) with a non-inductive load the compen- 
gation was perfect, but with inductive load there was an over- 
compounding effect. Ordinary machines show no practical 
difference, however; fluctuations of load and speed, of course, 
result in perturbations, but these can be allowed for just as 
the effects of hysteresis and heating. This automatic com- 
pounding offers an instantaneous compensation much better 
than the hand rheostat regulation, which is never simultaneous 
with the variation it is intended to compensate. The exciters 
used by M. Boucherot are designed for a comparatively low 
number of brushes, eight, for instance, for 20 or 30. pole 
alternators. An advantage claimed by M. Boucherot for the 
compensated alternator is that it can be given a higher induc- 
tance and a smaller flywheel than other machines of equal 
output, and is, therefore, less expensive to build. In the case 
of paralleled alternators, the compounding transformers are 
grouped in parallel, so that they compound as a whole with 
reference to the network. Among the compensated alternators 
in operation in France, M. Boucherot showed photographs of 
20, aggregating about 3,000kw. These included а 2,600 volt, 
49 cycle, 800 н.р. machine, and some of 300kw., 200 kw., 
100kw., and less. 


Tests of Graphite and Platinum Anodes for Electrolytic 
Cells.—A recent issue of the Zeitschrift für Elektrochemie 
contains details of experiments carried out by Foerster and 
Denso with graphite and platinum anodes in various electro- 
lytes. The graphite anodes were supplied by the Acheson 
Graphite Co., of Niagara Falls. The tests made with this 
material were on the same lines as those made by Sproesser, 
referred to in these columns on January 81, 1902. The 
specific gravity of the Acheson graphite was 2°14, and the 
ash contents only 0:88 per cent. Tested in an 8 per cent. 
sodium hydrate solution at 20°C., the oxidation at the anode 
amounted to only 2 per cent., as compared with 50-78 per 
cent. when ordinary carbon was employed in such a solution. 
With an electrolyte of sodium chloride, containing some 
chromate, at 60°C., the figures were 7:4 and 12:41 per cent. 
respectively. With a 20 per cent. solution of sulphuric acid 
at 18°C., the Acheson graphite was, however, no more resis- 
tant than ordinary carbon. Upon these results the 
suthor bases the statement, that the higher the hydroxyl 
concentration of the electrolyte, and the lower the poten- 
tial at which the oxygen ions are discharged at the 
surface of the anode, the greater is the superiority of 
the artificial graphite over the ordinary varieties of carbon. 
The experiments with platinum anodes were made with alloys 
of platinum and iridium (7:6 to 15 per cent. of Ir) supplied by 
Heraeus, of Hanau, in thin foil of only 0:007mm. thickness. 
Potassium chloride, sodium chloride and hydrochloric acid 
solutions were used as electrolytes in these experiments, with 
temperatures varying from 20°C. to 80°C. The experiments 
showed that a slight loss in weight which occurred in some cases 
quickly fell to nil on continued electrolysis, and was, therefore, 
to be ascribed to surface inequalities or impurities of the foil, 
probably introduced by the rolling operation. The fact that this 
loss 18 not a continuous one, coupled with the fact that the 
Hanau firm can now supply platinum electrodes with a super- 
ficial area of 2 sq. metres, weighing only 2 grammes as regards 
the platinum, is held by the authors to prove that platinum 
is likely to compete in the future with carbon and graphite as 
anode material for alkali cells. All the experiments were 
carried out in the chemical laboratory of the technical 
Hochschule at Dresden. 
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. CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALBx.] 

Jontsation by Ultra-Violet Light. The conductivity pro- 
duced in gases by the aid of ultra-violet light has been 
examined by J. S. Townsend with a view to the discovery of 
definite relations between the E.M.F., the pressure, and the 
distance between the electrodes. He finds that the total 
number of ions n reaching the positive plate from a negative 
zinc plate at a distance d is given by the formula 

n= пу, 
when n, is the number of ions set free from the zino plate, and 
a the number of ions generated by a zinc electron by collision 
with the gaseous molecules encountered along a path lom. in 
length. The number of ions generated increases with the 
E. M. F., and there is a certain maximum of a for any given 
pressure, this maximum representing the point at which every 
collision results in ionisation. The results also show that the 
ions given out by the zinc plate under the influence of ultra- 
violet light are identical with those produced in a gas under 
the influence of Röntgen rays. When the E. M. F. is small 
and the pressure great, the ions quickly acquire the 5 
of masses which are large compared with molecules; but as 
the force increases these masses are broken up and the negative 
ions become isolated electrons. Thus the apparent masses of 
the ions depend upon the ratio of the electric force to the 
pressure. 
[Ј. S. Townsend, Phil. Mag., June, 1902.] 


Mechanism of Electric Conduction.— Under the title The 
Change of the Electrical Resistance of Metals when Placed in 
a Magnetic Field," J. Patterson describes some interesting 
and important experiments made to determine the effect of a 
magnetic field upon the paths of the electrons which convey 
the current through a wire. According to J. J. Thompson, 
an electron or “ electric corpuscle” moves in a cycloid in a 
magnetic field at right angles to its original path, and in a 
spiral in a field parallel to its path. Both modifications of 
the straight path should lead to a retardation of the progress 
of the particle; in other words, to an increase of ''resis- 
tance.” Such an increase has already been observed and 
measured in the case of bismuth, but the author examined 
the non-magnetic metals and drew some new conclusions from 
the results. He obtained an increase of about 0°21 per cent. 
in cadmium, 0:06 per cent. in zinc, 0-08 per cent. in gold, 
0:004 per cent. in platinum, 0:02 per cent. in tin, 0:02 per cent. 
in silver and carbon, the field being transverse. Slightly lesser 
values were obtained with a longitudinal field. The mean 
velocity of the electrons acquired under & unit field would be 
of the order 1079 cm/seo., their mean free path of the order 
10-5 om., while their numbers per cubic centimetre of metal 
would range from 1:08x10!? in the case of carbon, and 
4:8 x 1020 in the case of mercury, to 8:6 х 1022 in the case of 
copper. Their pressure would range from 21 atmospheres 
(mercury) to 1,840 atmospheres (silver). 

[R. Patrerson, Phil, Mag., June, 1902.) 


Polarisation Capacity of Palladium. Besides the maximum 
value, the so-called initial value of electrolytic polarisation is 
of special interest, since the E.M.F. of polarisation is propor- 


tional to the quantity of electricity which has passed through 


it, ав long as that quantity is small In other words, the 
initial polarisation takes place as in a condenser. M. Wien 
divides liquid cells into three groups, according to their polari- 
sation capacities. The first group is represented by platinum 
electrodes in dilute sulphuric acid. These have small polari- 
sation capacity and small phase difference, practically inde- 
pendent of the frequency of the current. The second group has 
the so-called unpolarisable electrodes, with a large polarisation 
capacity decreasing at higher frequencies, and a phase differ- 
ence of about 7/4. The third group consists of cells with 
platinised platinum electrodes, which (show high phase- 
differences and polarisation capacities. The author tests 
Warburg’s theory of these cells, with especial reference to the 
part played by occlusion of gases. He used palladium elec- 


trodes on account of their great occlusion ef hydrogen, but 
found that they behaved practically like platimum. Even 
when coated with palladium black, they only behaved as if 
their surface had been somewhat increased. 

[M. Wien, Ann. der Physik., No. 6, 1902.) 


Specific Inductive Capacities at Low Temperature—J. Curie 
and P. Compan have determined the diclectric constants of 
various glasses, mica, ebonite, and quartz at 15deg., — 19deg., 
— Tédeg., and the temperature of liquid air (- 185deg.) The 
final results are given for a microscope cover glass of crown 
glass, but the behaviour of all the other substances is quite 
similar. It appears that the specific inductive capacity is a 
linear fanction of the absolute temperature. This is strictly 
true at temperatures below - 75deg., but at higher tempera- 
tures it is only true for instantaneous charges, whereas в charge 
lasting for one second and even more for 10 seconds entirely 
alters the character of the curve. In the diagram given herewith 


K 


d indicates that the temperature is proceeding downwards, 
and r that it is proceeding upwards. The difference in the 
corresponding curves shows that there is some hysteresis. 
Below 75deg., however, glass behaves as a perfect dielectric, 
and its specific inductive capacity at the absolute zero of 


temperature is probably about 6. 
[CURIE and Compan, Comptes Rendus, June 2, 1902.) 


Canal Ray Jons.—Some important advances in our know- 
ledge of canal rays and the charges and masses transported 
by them have been made by W. Wien. He first of all showed 
that however high the vacuum a positive or negative discharge 
can always be obtained from an electrode kept at a white heat. 
A glowing carbon filament will discharge negative electrons 
when charged to - 800 volts and positive ions (canal rays) 
when charged to + 8,000 volts. A platinum wire will go on 
discharging in a similar manner until its whole substance 
is worn away. In determining the heating effect of the 
canal rays and the charges transported by them, the 
author obtained values for e/m which are very much lower 
than those for negative electrons (cathode rays). This is 
not surprising, since we know that positive electrons are 
invariably associated with atoms of matter when discharged 
from solids. But the author finds, in addition, that the ratio 
e[m varies within wide limits—say, 8,500 and 40,000 absolute 
electromagnetic units per gramme, as against the 10 million 
found in the case of negative electrons. The value for hydro- 
gen ions in electrolysis is about 10,000, and the'author draws 
attention to the possibility of the hydrogen ion being identical 
with the canal ray ion. He is, however, not quite certain of 
it yet, as he has failed to discover a characteristic variation 


of e[m for the canal rays with the atomic weight of the gas. 
: [W. WIEN, Ann. der Physik., No. 6, 1902.] 


Erratum,—On p. 303 of the last issue, in the Contem- 
porary Electrical Science” note on the ratio e/m, the second 
sentence should read: Taking the effective mass of the 
electron as of the order 10-2” gramme, this would mean that 
one electron has a charge of about 2 x 10 electromagnetic 
or 6 x 10- electrostatic units, and would repel another (nega- 
tive) electron at a distance of lup with a force of 96 mioro- 


dynes." E. E. F 
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| THE NEW ELECTRICITY WORKS AT HAGGERSTON. | 


The first electric power station of the Shoreditch Borough 
Council when opened by Lord Kelvin in June, 1897, contained 
three generators, each of 165kw., and three with an output 
of TOkw. each. From the moment that the service was 
inaugurated the demand has steadily increased, and though 
for some time past the original generators have been supple- 
mented by others of the largest size that could be got into the 
remaining space in the original engine-room, it soon became 
necessary for the Council to consider the advisability of 
erecting а new power-station on а larger scale than the former 
спе. A suitable site having been found on the banks of the 
Regent’s Canal, the Borough Council instructed their consult- 
ing electrical engineers, Messrs. Kincaid, Waller and Manville, 
to prepare а comprehensive scheme for the erection of a station 
which should provide for the future needs of the district. The 
scheme proposed by them was adopted by the Council, and 
the works, of which the following is a description, have been 
completed under the supervision of Messrs. Kincaid, Waller 
and Manville and Mr. C. Newton Russell, the able and 
energetic borough electrical engineer. 

The design of the new power-station is on a large scale, 
although only two units of generating plant have at present been 
installed. The engine-house and boiler-house are capable of 
extension as may be necessary. The accompanying plan and 
elevations show the general arrangement of the works. 

Buildings.—The generating station occupies a site of about 
19,800 eq. ft. at the corner of Whiston-street and Bath- place, 
Haggerston, with frontages to the Regent’s Canal and the 
Haggerston baein, enabling coal to be delivered by barge and 
providing в supply of condensing water. The main buildings 
consist of a boiler-house, 68ft. by 62ft., with pump room 
adjoining, and engine-house 78ft. Gin. by 59ft. 6in., with base- 
ment, into which the condensing water and other pipes are 
taken. A subway, leading from this basement to a chamber 
under the pavement in Whiston-street, is provided for the 
feeder cables leaving the station. A transformer-room, con- 
taining the continuous-current transformers for supplying the 
network in the neighbourhood of the generating station, 
together with workshop and stores, adjoins the engine-room. 
The switchboard gallery extends the whole length of the 
engine-house, at a height of 11ft. above the floor level. 
Chambers are provided below the gallery for the reception of 
the shunt-regulating and other resistances, and for the accom- 
modation of the cables proceeding to the machines and circuits. 
A room for the engineer-in-charge, at the same level, leads 
-direct on to the gallery. A handsome room, with ante-room, 
having separate approach, is provided for the members of the 
committee, and accommodation for a resident mechanical 
engineer has been provided in a small house at the corner of 
the site. There are also reparate rooms for the men employed 
in the engine-house and boiler-house respectively, each having 
the necessary lavatory accommodation. 


Boiler Plant.— The boiler plant consists of four water. tube 
boilers of Messrs. Babcock and Wilcox’s marine type, with solid- 
drawn steel tubes. Each boiler has a heating surface of 
2,720 sq. ft., and is fitted with an economiser containing 
350 sq. ft. of heating surface, making a total heating surface 
in the four boilers of 10,880 eq. ft., and in the four economisers 
of 1,400 sq.ft. It will be noticed that the floor space occupied by 
these boilers is very much less than with boilers of the “land” 
type. Three of tke boilers are hand fired, having an ordinary 
grate area of 731 sq. ft. each. The remaining boiler is fitted 
with а double 4ft. patent chain-grate stoker, made by Messrs. 
Babcock and Wilcox. The grate area of this boiler is 68 eq. ft., 
the total grate area in the four boilers being, therefore, 
288} sq. ft. These four boilers, combined with the econo- 
misers, produce about 50,000Ib. of steam per hour, and are 
arranged along one side of the boiler-house, the space on the 
opposite side of the boiler-house being available for the accom- 
modation of additional boilers whenever they are required. 

The products of combustion are conveyed from the boiler 
to the chimney through flues constructed of steel, placed 


and the third 5,000 gallons per hour. 


overhead. The flues are lagged outside by magnesia, which 
is held in position by means of external plates. 
has been provided at the base of the chimney shaft, to which 
the main flue is connected; it is so arranged that induced 
draught apparatus can be added subsequently. 


A chamber 


The boilers are supplied with coal from an overhead coal 


store, having a total capacity of 750 tons, erected on steel 
stanchions above the stoking floor in the centre of the boiler- 


house, 
bottom of these bunkers to facilitate the discharge of the coal 


to the boilers. 


Pockets with sloping sides are provided in the 


The openings at the bottom of the pockets 
beneath the coal bunkers are provided with regulating valves, 
one being placed opposite the centre of each boiler, which 
enables the flow of the coal to be controlled. The coal is 
delivered, by means of these valves, into a hopper having а 
weighing apparatus, so as to correctly register the amount of 
coal delivered to the boilers. For the present, the coal for the 
boilers which have not been fitted with mechanical stokers 
will be delivered on the floor in front of the boilers, as the . 
fireman require it. In the case of the boiler fitted with a 
mechanical stoker, the coal will be delivered directly into the 
hopper in connection with the stoker. A special feature abou$ 
the boiler-house is the arrangement by which the coal is lifted 
from barges on the canal alongside the generating station, 
conveyed to the bunkers and afterwards to the boilers. The 
coal is lifted from barges by means of a hinged grab or shovel 
of }-ton capacity, which is suspended from a boom of 
parabolic form, extending over the canal. This apparatus 
is situated at the top of a tower constructed of steelwork, 
placed near the edge of the canal at the end of the boiler-house. 
The parabolic form of the boom enables the load to be lifted 
vertically until it reaches its extreme elevation, when an 
inward movement takes place, at the end of which the coal is 
dumped into a hopper and delivered, through a regulating 
duplex valve, into an automatic waggon; as Boon as this is 
filled it is released, and runs over the top of the bunkers, 
dumping the coal at any point where it is required. The hoist 
is driven by means of two electric motors of the enclosed type, 
supplied by the Westinghouse Company, the speed being 
regulated by a series-parallel controller. 

The peculiar feature of the automatic railway consists in 
the storage of energy by the loaded car in descending an 
inclined track, the energy being utilised to return the empty 
car to the place whence it started, after the load has been 
discharged. By the time the loaded car has reached the 
end of its journey it has raised a counter-weight a certain 
height by means of a cable, which the car picks up while 
running down the track. The weight rises only a limited 
distance, but when the car has dumped its load of coal, 
which weighs from 20 to 25cwt., the weight falls, and in 
so doing pushes the car a certain distance back up the track, 
the momentum thus gained being sufficient to carry the car 
over the remaining space. Only one man is needed to operate 
the railway. He starts the car when it is filled, but does not 
accompany it, The car runs with great rapidity, making the 
trip of 100ft., dumping its load, and returning, in about 
80 seconds. The coal-handling apparatus was supplied by 
Messrs. Babcock and Wilcox, and is of the Hunt Conveyor 
Co.'s special. design. | 

The feed pumps are three in number, two of them, being 
capable of delivering 2,500 gallons per hour to the boilers, 
They are of Messrs. 
G. and J. Weir & Co.’s make, and deliver to the boilers 
through the feed mains, which are in duplicate, each main 
being provided with a separate filter and water meter. The 
suction pipes to the feed pumps are also in duplicate, one pipe 
being connected to the overhead feed storage tank, and the 
other to the hot well. The feed-water storage tank is con- 
structed of cast-iron plates, and is capable of holding 12,000 
gallons of water. This tank is divided into two sections, to 
enable either section to be cleaned without interfering with 
the continuity of the supply of water to the pumps. The 
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hot well consists of a galvanised iron tank, having a capacity 
of 1,500 gallons. A special feature in connection. with the 
hot well is that it is placed upon a weighbridge, so as to 
provide a ready means of measuring the water discharged 
from the air pump when carrying out tests on the plant. 

The main steam pipe is arranged in the form of a ring 
placed in the boiler-house; the main pipe is 10in. in bore, 
and is constructed of mild steel, with the flanges shrunk on 
and riveted. Jointing is avoided as much as possible, and 
with this in view the branch connections are made by means 
of flanged outlets of mild steel, riveted on to the main pipes. 
The ring is divided up into sections by means of stop valves, 
so as to limit the effect of any failure to the particular section 
of the ring affected. All the valves are of the straight-through 
pattern, with cast-steel bodies. The steam and feed piping, 
feed pumps, storage tank, &c., have been supplied by Messrs. 
Aiton & Co. | 


means of levers from the high-pressure cross-head. The air 
pumps are of the Edwards single acting type, the circulating 
water pumps being of the double-acting type. The circulating 
water is taken from the basin in connection with the Regent's 
Canal, and is returned through pipes down Bath-place into the 
main canal. An alternative exhaust to atmosphere with 
automatic release is provided. 

The engines were manufactured by the Wallsend Slipway 
and Engineering Co., who also supplied the generators, together 
with the exhaust and water pipes in connection with the 
engines and condensers. The generators are of the multi- 
polar type, made by the Westinghouse Company. The rated 
load of each of the machines is 780 amperes at 1,100 volts. 
The machines, however, are designed to carry an overload 
of 50 per cent. above this rating for two hours if necessary. 
The armature and commutator are built upon a ventilating 
cast-iron sleeve, forced on the engine shaft under pressure. 


ELECTRICITY WORKS AT HAGGERSTON. SWITCHBOARD GALLERY, 


Engine Plant.—The engine plant consists of two vertical 
low-speed Corliss compound steam engines, each direct-coupled 
to а continuous-current generator of 8COkw. capacity. Each 
engine is provided with its own condensing plant, consisting 


The field castings are divided in a vertical plane, and are 
mounted on cast-iron base plates. The armature is of the 
slotted drum type, having a multiple winding so arranged 
that the circuits will not become unbalanced by a slight dis- 


of а surface condenser, with air and circulating pumps driven placement of the armature from the centre of the fields. The 
direct from the main engine. The engines are designed to ; brushes are adjustable by means of a hand-wheel and worm 
run at a speed of 90 revs. per min., and are capable of developing | gear, and the arms carrying the brushes are supported at the 
from 1,800 to 1,400 I. n.7. The diameter of the high- end next to the field casting, so as to leave the commutator 
pressure cylinder is 24jin., and that of the low pressure free from obstruction. The brushes are of carbon. The 
cylinder 53in., with a stroke of 42in. Both high and low- arrangements for ventilation are very perfect in this type of 
pressure cylinders are provided with automatic Corliss trip | machine ; open ducts are provided for this purpose throughout 
gear controlled by the governor, which is of the White- the armature to the spider core and windings, the design of 
head” isochronous type. In addition to the ordinary govern- the spider being such as to set up a forced current of air 
ing, an emergency governor of the inertia type is provided. | through these ventilating spaces. 

The flywheel, weighing about 82 tons, is of the built-up type, As previously mentioned, the switchboard is placed on a 
with steel tension arms. Steel rings are shrunk on the hub gallery which runs the whole length of the engine-room, the 
as an additional safeguard. The condensers each have a | high-pressure portion being placed at one end and the low- 
cooling surface of 2,700 sq. ft. The exhaust steam from ' pressure at the other. The high-pressure board is divided 
each engine passes through an oil separator on its way to the into the following sections :—(1) Dynamo board, comprising 
condenser. The air and circulating pumps are driven by | positive and negative dynamo panels for each generator, with 
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paralleling panel in the centre; (2) trunk feeder board, com- 
rising positive and negative panels for two high-pressure 

ers; (8) transformer board, comprising panels for four 
transformers ; (4) arc circuit board, with provision for three 
aro circuits. 

The low-pressure board consists of positive and negative 
feeder panels for six low-pressure feeders. This switchboard 
will be used in connection with the continuous-current trans- 
formers for supplying the network in the neighbourhood of 
the station, and is arranged on the plug system, whereby any 
transformer can be plugged on to any low-pressure feeder. 
Both high and low-pressure switchboards have been supplied 
by Messrs. Cowans (Ltd.), of Manchester, the high-pressure 
board being of their special design, in which the high-pressure 
switches are mounted on horizontal slates, and the whole 
supported on an iron frame placed against the face of the 
wall, without the necessity of leaving a space behind for access 
to the working parts. All the main high-pressure switches 
are provided with reverse current cutouts of the Andrews 
type, and the switches can also be opened by means of a hand 
trip gear. These switches break through about lin. of water. 
The instruments are of Messrs. Evershed and Vignoles 
make, with the exception of the voltmeters, which are of the 
Ayrton and Mather multi-cellular type. The recording instru- 
ments are by Messrs. Elliott Bros. 

A feature in connection with the design of the switchboard 
is the chamber below the gallery, to contain the various resis- 
tances and the high-pressure omnibus bars. The spindles for 
working the regulating resistances are brought up through the 
floor of the gallery, and are operated from a convenient 
height, cast-iron pillars and handwheels being provided. A 
light gangway is provided in the chamber below the board for 
convenient inspection of the various regulating switches and 
resistances. The high-pressure omnibus bars, which are 
carried in the chamber below the gallery, are supported on 
oil insulators. 

In addition to supplying the switchboards for the Whiston- 
street generating station, Messrs. Cowans have supplied the 
trunk feeder panels at the receiving end of the trunk feeders 
at the old station in Coronet-street, and have supplied the 
additional switchgear for the two sub-stations at Reeves-place 
and Evelyn-street respectively. 

In conclusion, we desire to express our thanks to Messrs. 
Kincaid, Waller and Manville, the consulting engineers, and 
to Mr. C. Newton Russell, the resident engineer, for their 
valuable assistance in the preparation of this article. 


CONYENTION OF THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. PROGRAMME. 


We have received the following official notice of the arrange- 
ments for the forthcoming seventh convention of the Incor- 
pee Municipal Electrical Association. The meetings on 

uly 2nd, 4th and 5th will be held at the Institution of 
Mechanical Engineers, Storey's Gate, St. James's Park, West- 
minster, S. W., and on July 8rd at the Royal Agricultural 
Hall, Islington. Applications for visitors’ tickets and for 
advance proofs of Papers, &c., must be made to the secretary 
of the Association, Mr. C. McArthur Butler, St. James's 
Hall, Piccadilly, London, W. The Westminster Palace Hotel, 
London, S.W., will be the headquarters of the Council during 
the convention. 

Wednesday, July 2, 1902. 

General meeting at 10 a.m., at the Institution of Mechanical Engineers, 
Btorey's-gate, St. James's Park, Westminster, S.W. | 

The chairman of the London County Council (John McDougall, Esq.) 
bas kindly consented to be present to meet and welcome the Association. 

Presidential address by Mr. J. Н. Rider, electrical engineer, London 
County Council tramways. . | 

The following Papers will then Бе read and discussed :— 

1. “ Double-current Generators and their Application.” By Mr. E. T. 
Ruthven Murray, electrical engineer, Willesden Urban District Council. 

2. Н. Т. Continuous current Systems.” By Mr. A. 8. Barnard, city 
electrical engineer, Hull. The meeting will adjourn at 1 p.m. 

At 2:15 p.m. prompt, brakes will leave the Westminster Palace Hotel 
for the generating station of the Central London Railway at Shepherds 
Bush, which will be open for inspection. 


At 3:45 p.m. the brakes will be ready to convey the party to either of 
the following, afterwards returning to the Westminster Palace Hotel— 
the generating station of the Metropolitan Electric Supply Co. (Ltd.) 
Willesden ; . 

Or to the works of the Incandescent Electric Lamp Со. (Ltd.), Brook 


Green, W. 
Thursday, July 3, 1902. 

General meeting at the Royal Agricultural Hall, Islington. Admission 
by special ticket. Members to meet in the committee room of the exbi- 
bition at 10:30 a.m., where the exhibition committee will receive them, 
and the party will then proceed to inspect the exhibits. Luncheon will 
be served at 1 p.m. to members, by special invitation of the exhibition 
committee. At 2:50 p.m. an adjournment will be made to Berners Hall 
(in the building), when the following Papers will be read and discussed :— 

l. “Steam Turbines.” By Mr. S. E. Fedden, city electrical engineer, 
Sheffield. 

2. The Correct Type of Engine for large Generating S'ations" Ву 
Mr. A. A. Day, borough electrical engineer, Bolton. 


Friday, July 4, 1902. 

General meeting, at 10 a.m., at the Institution of Mechanical Engineers, 
Storey's-gate, St. James's Park, Westminster, S.W. 

The following Papers will be read and discussed :— 

1. “Some Notes re Earthing.” By Mr. H. Faraday Proctor, city 
electrical engineer, Bristol. | . 

2. “Two v. Three-wire Distribution.” By Mr. J. F. C. Snell, borough 
electrical engineer, Sunderland. í 

The meeting will adjourn at 1 p m. 

During the afternoon the following works will be open for inspection :— 
The generating station of the City of London Electric Lighting Co. 
(Ltd.), at Bankside, or the conduit tramway construction on the Tooting 
lines of the London County Council. Representatives of Messrs. J. G. 
White & Co. (Ltd.) will meet the membera of the Association at Victoria 
Station, London, Brighton and South Coast Railway, at 2:50 p.m., for the 
2:45 p.m. train to Balham and Upper Tooting.. 

The As: ociation smoking concert will be held in the Banqueting Hall 
of the St. James's Restaurant, on Friday, July 4, at 8 p.m. 


Saturday, July 5, 1908. 

The annual general business meeting will be held at 10:30 a.m., at the 
Institution of Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, S.W. 

Benevolent Fund.—A special general meeting of the contributors to the 
Benevolent Fund of the I.M.E.A., of which notice is hereby given, will be 
held at the Institution of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, S. W., at the close of the annual general business meeting, 
forthe purpose of considering the following resolution, passed at a Council 
meeting of the I.M.E.A., held at the Westminster Palace Hotel, London, 
on Friday, February 21, 1902: — That it be a recommendation from this 
Council to a special general meeting of the subscribere, to be held after the 
1902 convention, to discontinue the Benevolent Fund and to hand over 
accrued donations and subecriptions to the like fund of the Institution of 
Electrical Engineers." 


ON A NEW METHOD OF MEASURING SMALL 
SELF-INDUCTIONS. 


BY W. MANSERGH VARLEY, B. SC., PH.D. 


The measurement or comparison of self-inductions of small 
solenoids and coils is very difficult to carry out successfully by 
the ordinary methods in use. The method described below 
was devised for measuring the self-inductions of some small 
solenoids in the course of an investigation on the magnetisa- 
tion of iron in rapidly-oscillating current fields, and is briefly 
described in the course of our account of this investigation in 
the Philosophical Magazine for May. A short account of the 
method in its simplest form may prove useful to those who 
wish to apply it practically to the determination of such small 
self-inductions. 

The principle of the method depends on the relation 
between the maximum current obtained when a condenser is 
discharged through a circuit containing small resistance, and 
the self-induction in circuit. As is shown in the above-men- 
tioned article, the maximum current, ғ, which flows when a 
condenser of capacity C is discharged through a circuit 
of low resistance containing self-induction L is given by 


t= , Q being the quantity of electricity stored up in the 


„С 
condenser before the discharge occurs. Now, if У is the 


potential difference between the condenser plates before dis- 
charge, Q = V C, and therefore: = V "i E. If we keep the capa- 


city constant and charge the condenser to the same potential 
every time, then the maximum current is inversely propor- 


To WIMSHURST 
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tional to the square root of the self-induction in the discharge 
circuit ; and provided that we have a suitable means of com- 
paring the values of the current for different self-inductions, 
we can compare the latter with one another. The condenser 
is best charged from the secondary of an induction coil 
through the primary of which an alternating current of 4 or 
6 amperes is passed, and it is allowed to discharge through 
a spark-gap of Imm. or 2mm., which ensures the potential 
being very nearly the same for each discharge. The maximum 
current is measured by passing it through a solenoid which is 
used to deflect a beam of cathode rays in a Braun's tube. (The 
Braun's tube is the only piece of apparatus required which is 
not found in every laboratory, and it is itself so useful for 
demonstration purposes in alternating and three-phase current 
work, that it will probably soon be found indispensable in 
а laboratory.) The sketch gives the arrangement of the 
apparatus. m 

The Braun's tube is excited by a Wimshurst machine, 
which may be driven either by a water or electric motor. The 
deflecting solenoid, D, is placed just beyond the second 
diaphragm of the Braun’s tube, and must, of course, be 
mounted on an insulating stand, such as a block of paraffin. 
The alternating current which is sent through the primary of 
the induction coil R is conveniently regulated by passing it 
- through a few lamps placed in parallel with one another. 
The secondary terminals of the induction coil are connected 


ШШ 


MACHINE 


To DYNAMC 


to the two coatings of a battery of Leyden jars—two or three. 


fair-sized jars usually suffice—the two coatings also being 
connected through the deflecting coil D, the spark-gap G 
and either the self-induction L (which we require to measure) 
or B (our standard of comparison). 

The defleotions obtained on closing the primary circult by 
means of the hey K may be read directly in millimetres on the 


soreen of the Braun's tube if this be graduated, otherwise it is | 


easy to project a scale cut in tinfoil and well illumined from 
behind on to the screen. 


Coils whose self-inductions may be fairly accurately caleu- Then 


lated by Maxwell's formula can be readily made by winding 
а known number of turns of well-insulated wire in a groove 
(rectangular) cut in a wooden frame whose diameter is large 
compared to the dimensions of the groove—say 10 times the 
depth or width of the groove. . The dimensions of three such 
standard self-inductions are given in the following table :— 


Сой, Mean radiué.) Breadth of | Depth of | No. of | Self-induc- 
= cm. winding. cm. | winding. em. turns, | tion. cm. 

I. 11:9 18 2'0 140 8'0 * 106 
II. 12:0 55 20 250 221 „ 
III. 10°85 2:5 17 47 O77 „ 


It is necessary to have two or three such self-inductions in 
order to be able to measure over a large range of self-induc- 
tions. The method is very suitable for measuring self-inductions 
of from about rod to 1 henry (1 henry - 10m). It is also 


‘deflecting coil sho 


necessary to know the self-induction, D, of the deflecting 
solenoid, which should be of the same order, but preferably 
smaller than the induction to be measured. The dimensions 
of the deflecting solenoids used by the author were as follows :— 
Length of each coil 8:8cm., inner radius 0-85em., thick- 
ness of winding 1:800. One coil had 645 turns of wire, 
1mm. diameter, and another 140 turns of wire 2mm. diameter, 
the wire being well insulated. The self-induction of the 
first solenoid was 4 х 109cm., and of the second solenoid 
0:16 x 10%ош. | 

The self-induction of the deflecting solenoid may be readily 
determined by the same method by comparing it with the 
standard S. For this purpose we need the deflection 5 when 
the standard selfinduction S is cut out of the circuit, 
and the deflection 5’ when it is included in the circuit. Then, 
since the deflection varies inversely as the square root of the 
self-induction, 

| $2 


ó + » 
canoe, whence D 8. 152 


Having determined D, we can determine any other self- 
induction L by obtaining first the deflection when S is in 
circuit, and then switching L instead of S into circuit. If 
ô and &’ be the respective deflectiOns in the two cases 


/D4L: $2 
БВ whence L 00 +8) р 
It is advisable to take several readings of the deflections 
5 and 8 alternately, also to vary the capacity once or twice so 
as to obtain quite different deflections. The advantage of 
using an alternating current to drive the induction coil is to 
enable us to use the total or double deflection, as the spot will 
be deflected equally on either side the middle or zero position, 
whereas if the discharges only occurred from the one direction, 
the deflections would be a little different on the two sides 
owing to the damping of the oscillations. The capacity and 
д be во adjusted that total deflections 
of from 40mm. to 60mm. are obtained. The deflections can 
easily be read to 4mm., when the spark-gap terminals are 
in good order and the steady spot on the screen of the Braun's 
tube sharp and bright. For the mean of a dozen readings 
the self-induction can be determined to an accuracy of at least 
3 per cent., and under favourable circumstances down to 


ô 
$ 


1 per cent. 


With some Braun's tubes it is necessary to wrap the tube 
in the neighbourhood of the diaphragm with tinfoil, so as td 
get rid of electrostatic surface effects. If these are trouble- 
some the deflections will be much sharper if two equal deflect- 
ing solenoids-are-used, symmetrically placed on either side of 
the tube and connected up in series so as to deflect the rays in. 
the same sense. 

An example is added of the determination of the self- 
induction of 4 small coil of some 200 turns by comparison 
with a standard coil having a self-induction of 0°77 x 10. 
or 0:00077 henry. The self-induction of the deflecting coil 
had been found equal to 0:15 x 100m. 

ô = deflection when the known self-induction was in circuit. 

$ = deflection when this was replaced by the unknown self- 
induction L. 


L= {(0°15+0°7 2; — 0-15310*cm. 
82 Y 


= (0:995, — 0:15)10*om. 
à S |. I. 
Capacity used (value not required). un nim: em. 
580 | 490 | 114x10 
590 49:5 116 „ 
1 Leyden Jar 1,580cm......... ... 8 57:5 48-0 117 5, 
58:0 490 114 'y 
56:5 470 118 „ 
580 52 5 111 „ 
570 51:0 116 ,, \ 
2 Leyden Jars 5,810еш. ............... 58:0 820 115 „ 
58:5 52:5 114 „ i 
58:0 52:5 111 „ 
Mean value for L=1°15 х 105cm. 
z:0:00115 henry. 
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the motor afford it a position which places it in many respects on a level 

LANGDON-DAVIES MOTORS. with its divest бте: rivale. The original features of a closed circuit 
rotor are retained, this portion of the motor comprising a number of 
It is now six years since the Langdon-Davies single-phase motor | short-circuited coils wound on an iron core carried on the shaft. The 
was put on the market, and during that time its application to certain | stator coils are wound in slots in the laminated core, held up together 
commercial undertakings has been steadily increasing. The technical by the cast-iron casing of the frame. The whole of the current- 
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features i 1896, 1 carryin в are thereby protected from external "damage "and 
: V т аз Ше is no brushes, ihe amount of attendance required is 


Vol, XX XVII, p. 247, of The Electrician, and as these have undergone amount o 
5 no с ge, the do not call for comment now. The power necessarily small, The lubrication is likewise automatic, and as 
actor, we are informed A not been improved, and although this | the motor starts very easily by the operation of & switch, its 
feature seems unlikely to be altered, the other many advantages of | advantages over a gas engine become at once apparent. It is in this 
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respect that the makers claim features for the motor which enable 
it to compete with the small gas engine, as this latter finds great 
favour with a large nuinber of power users. The fact that single- 
hase motors have created for themselves an unmerited feeling of 
Airai among engineers has, no doubt, much to do with the com- 
parative paucity of manufacturers of such apparatus, but there are 
ossibilities, as the industry expands, of their wider application 
or power purposes, Messrs, Langdon Davies have chiefly made 
use of their motors for the operation of sewing machines confec- 
tioners’, bakers’ and butchers’ machinery, and also for the driving 


Гча. 3. 


of I лензе apparatus. In Fig. 1 a 16 н.р. motor is seen 
installed for the operation of a complete biscuit factory, and Fig. 2 
illustrates a 6 н.р. machine in use for the working of spice rollers 
in a confectioner’s establishment. In addition to these there 
are motors up to 35 H.P. in operation on the majority of the 
alternating-current systems in this country, notably at Derby, 
Bournemouth, Dover, and Harrogate. Fig. 3 shows the application 


— — — 
— ia ew 


€ — 4 


м 
— 


Fia. 4, 


of the motor for driving a direet- current dynamo, and such a set of 
25 н.р, should prove useful for the charging of automobile cells 
from single-phase supply mains. In single-phase stations where 
condensing plant is laid down, the use of centrifugal pumps for 
raising the circulating water to overhead tanks is now much prac- 
tised, and the combined set shown in Fig. 4 should fill a useful place 
in such works. On the whole the progress of the single-phase motor 
may be regarded as slow but sure, and, as the sphere of its useful - 
ness must extend gradually, it may be regarded as likely to fill a 

lace in the industry when other apparatus now in favour shall be 
ound wanting, 


THE BREMER LAMP.* 


BY SIEGMUND SAUBERMANN. 


The Bremer arc lamp differs from others in two respects—the 
chemical combination of the electrodes and their arrangement at an 
acute angle. Neither principle is absolutely new. In the “ Lampe 
Soleil" devised by Clerc and Bureau, two conveying carbon rods led 
through a marble block, so that the arc should bring the calcium 
carbonate above it to a white heat. And long before Bremer addi- 
tions of metallic compounds of the most pA sorts were made to 
solid and cored carbons in order to obtain (and often with success) 
steadier burning of the arc. "The essential of the invention is in the 
determination of the fact that, if the carbon electrode contains more 
than 20 to 25 per cent. of calcium, silicon or magnesium salts, a 
better utilisation of the high temperature of the arc for the emission 
of light is obtained than has been possible hitherto in practice. The 
best result is with halogen combinations of metals of the beryllium 
group. According to Bremer, the increase of the proportion of the 
salt to 50 or 80 per cent. even occasions a still greater gain in light ; 
the small strength of such composite carbons and their quick decom- 
position, even at moderately high temperatures, prevents their prac- 
tical application. As a matter of fact, in order to attain the necessary 
consistence and a certain rigidity, the electrodes containing 20 to 30 
parts of calcium fluoride must be covered with a hard, glassy covering, 
formed by laying on a solution of a mixture of borax, silicic acid, solu- 
ble glass and similar substances In addition, before the customary 
baking together, the electrodes are provided with small quantities of 
boron, common salt, potash, tartar and various silicates, which, acting 
t> a certain extent as fluxes, prevent the otherwise unavoidable 
scorifying of the carbon points. 

The considerable increase in light produced by all these processes 
may be fairly easily explained by the fact that the particles of the 
metal salts torn off and taken with the passage of electrical energy 
from the anode to the cathode are oxidised in the 3,900deg. electric 
flame and brought to bright incandescence. One must not only 
consider the ions streaming acroes, for in such composite electrodes 
the ends nearest to the arc are in а more or less liquid state, and thus 
groupe of molecules, or even much greater particles, may be carried 
along. At all events—and spectroscopic examination offers grounds 
for this conjecture—it appears that in the arc all sorts of chemical 
processes favourable to the emission of light take place, of which the 
electrolytic decomposition of the salts and the subsequent oxidation 
of the metals come first under consideration, as the deposit on the 
upper part of the lamp consists mostly of calcium oxide, silicon, 
dioxide and other non-volatile metal-oxygen combinations. 


The construction of the lamp is based on the phenomenon observed 
by the Geneva physicist de la Rive, and already frequently utilised, 
that the arc formed between two electrodes which are parallel or 
slightly inclined to one another is much greater than in the case of 
electrodes in a straight line. To allow for the droppiug off of the 
molten slag from the carbons it is absolutely necessary to support 
them from the top. In addition, the well-known effect on electric 
currents in magnetic and electrostatic fields is made use of in order 
to obtain a particularly large arc—a matter of considerable impor- 
tance for the Bremer lamp, in which the space between the electrodes 


* Abstract of a Paper read before the Elektrotechnischer Verein of Vienna, 
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is the chief source of the light. In other lamps this is of secondary 
importance, for the carbon ше and not the arc itself emit the 
main quantity of the light. The volume of the source of light in the 
Bremer lamp is 200 to 260 cubic mm., while in ordinary lamps it 
ranges from 50 to 100 cubic mm., and it is риу in this that 
the main cause of the greater intensity of light for the same consump- 
tion of energy lies; for the arc, consisting as it does of white hot 
and, therefore, conducting metallic oxides, offers no more resistance 
_to the passage of current than the shorter non-luminous one. 

Merely the regulation of the acute-angled disposition of the elec- 
trodes offered some difficulties, but these have already been over- 
come for the greater part with the aid of an innovation patented by 


the Eos Company, of Neheim. Fig. 1 shows the simple system of 


the apparatus, in which the carbons are pushed forward as they burn. 


а and b are tubes which guide the carbons; they have a slit through 
which the clamping checks, k and k, press against the electrodes. 
k and k, are insulated from one another and fastened on the pressure 
plate d, in which two projecting metallic holders carry the arbour g. 
The latter is in direct connection with the electromagnetic regulating 
mechaniem, and by means of it the keeper f acts on the plate. While 
the lamp is burning, the keeper f exerts a suitable pressure upon the 
plate d, through the link g, this is conveyed equally to the two 
carbons, As the current through the arc decreases, a differential or 
shunt current passes through one magnet coil, the magnet draws the 
keeper back, the pressure on the two carbons is diminished equally, 
and they sink downwards, This decreases the resistance of the arc 
sgain, and the magnet comes out of action and allows the keeper to 
return to its former position, pressing the carbons against the sides 
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Several Bremer lamps can be connected in series, and, as the two 
catbons are normally clam fast in the manner above described, 
and do not touch one another, the arc is struck as follows :—When 
the current is switched on, of it through the relay, and 
presses forward the keeper, allowing the carbons to slide down upon 
з metallic wedge which then supports them. The main current 
then finds a closed circuit through this wedge, and the shunt coils 
are no longer magnetised. Consequently, the carbons are once again 
clamped, and the metal wedge, which is fixed to a movable lever, 
drops back by its own weight. Now, the arc which is formed is 
subjected to the action of the series electromagnet, which drives it 
downwards forcibly, and the action becomes greater as the arc 
approaches nearer-to the magnet by the burning away of the carbone. 

е increased deflection increases the resistance of the arc, the 
Magnet is exerted to a still greater extent, and acts on the carbon 
feed as already deseribed, the carbons falling by their own weight. 
In continuous-current lamps only the positive carbon need be 
impregnated. Fig. 2 shows the arrangement of the differential 
winding, and is self-explanatory, and Fig. 3 the simple shunt-wound 


electromagnet gum. as a blower. For the sake of clearness, the 
arrangement of the lever arm and carbon holder is omitted in these 
figures a and zm Fig. 3 are the two electrodes connected with the 
mains, and e is the magnet, which is in shunt. 

Herr Bremer believes he can trace variations in the light to actual 
bodily oscillations in the arc, and on this assumption he endeavoured 
to remedy this trouble by a sort of throttling of the flame and by 
adding bulging “supports” for it as shown in section in Fig. 4. 


This pattern has not yet been introduced generally. These “ sup- 


ports” are insulated from one another, as it has been demonstrated 


that all bodies are electrical conductors at high temperatures. They 
are made of very refractory- material, which, however, only with- 
stands the high arc temperature, because it is considerably reduced 
by the oxides. Supporting the flame in this manner prevents its 
being affected by the rising gases. | 
While the lamp mechanism is arranged in the upper case of the 
lamp, the carbon ends project into a conical reflector, which directs 
downward the light produced, and in this it is assisted by the 
dazzling white coating of lime and silica acid, which is being con- 
tinually renewed upon it, In addition to thie, the reflector forms a 


3000 5000 


sort of reservoir for the hot gases which are developed, by means 
of which, according to the Harthmuth principle (of ое 
the carbon ends from the air), higher temperatures are obtaine 
by retaining the heat near the carbons, and a slow consumption 
of the carbons is caused by the want of oxygen. The latter is 
of particular importance, as the consumption of impregnated elec- | 
trodes is twice as fast as that of ordinary cored or solid carbons, 
even though the carbon consumption in the Bremer lamp is actually 
no more than in ordinary lamps in consequence of the diameter of 
the carbons of the former being only one-third of the carbons in thd 
latter. | 


With the composition of the electrodes now employed, the light is 
uncommonly rich in rays of a wave-length of 680 to 500 millionths 
of a millimetre. Thus the red and yellow rays 5 and 
the blue and violet ones are not of much account, so that the general 
impression of the colour of the light is that of a golden yellow. 

Of the numerous photometric measurements of the light given by 
electric flames containing oxides, those made by Prof. W. Wedding 
at the Charlottenburg technical college are of the greatest interest on 
account of the disinterestedness of the experimenter. The first was 
with a continuous-current lamp, without globe, which required a 
current of 12 3 amperes at 44°4 volts, The mean current varied at 


most by 0 3 amperes during the test, and the voltage 2:5 volts. The 
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lamp worked fairly well, although it was one of the first made at the 
factory and did not include the more recent improvements. Т 

candle power was measured at various angles to the horizontal, and 
was approximately :— 


Degrees. Hefner candles, Degrees. Hefner candles 
Аб О з 991 454 usse 6,520 

w OT ere 1,470 R OR! suns 6,250 

ae IOB riren 202 r MC 5,410 

w 20 ын: ‚060 „ 592 TT 420 

„ 330 8•[j0-; 6,080 „ ODO! Lassus 6,070 

„ OOO! iui. ‚220 » 900 —tlÜ— 6, 180 

„ 4200 070 


From this table one can see already that the conical reflector assists 
the illumination, for it directs the test part of the light actually 
downwards, and, in fact, fairly unifurmly within an angle of 90deg. 
around the arc as centre. Above this it diminishes considerably to 
the horizontal, but still always amounts to 1,000 c.p. This is par- 
ticularly clearly shown in Prof. Wedding’s diagram (Fig. 5), in which 
the dotted line shows the approximate maximum candle- power. The 
same lamp, when provided with a frosted globe, gave the following 
photometric results :— 


Above the horizontal— 


Hefner candles. Hefner candles. 
At 488. 497 At 123. зын ,160 
"I. mms 713 no 88 ,040 
mm IGA. iodori 1,246 PE 0 нне 1,440 
Below the horizontal— 
Hefner candles. | Degrees. Hefner candles. 
At 10 ‚91 At BI! ,000 
s AA. estos 2,133 „ 576 3,480 
0 осна 2,782 a OD senii 3,126 
a DOA areeni 3,440 „ 76 5,440 
454 ............ 3,774 5 сех ‚858 


From this table and Fig. 6, it is seen that the frosted globe absorbs 
a not inconsiderable part of the light, but, on the other hand, it 
distributes it uniformly in all directions, so that a Bremer lamp does 
not show the usual shadow on the lower and upper hemisphere, but 
appears as an almost uniformly bright sphere. From the two 
measurements it will be noted with astonishment that an electrical 
source of light, with a consumption of 12 3 amperes at 44 4 volts 
(2546 watts, or, if the 10°6 volts lost in the resistances are reckoned 
in, 677 watts, can furnish a maximum candle-power of 6,400 and a 
hemispherical candle-power of 4320 Hefner candles, This corre- 
sponds to 545/4,320=0°126 watts per Hefner candle, or, including 

e loss in the resistance, 677/4,320=0:157 watts per candle. The 
ordinary continuous-current arc lamp, with its 0:55 watts per candle 
shows peared in comparison. In the case of the alternating-current 
lamps on the two systems, the consumption in the Bremer lamp to 
that in the ordinary lamp is as 2 : 1. 
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ELECTRICITY WORKS ACCOUNTS. 


Kingston-upon-Thames Municipal Electric Supply Works. 


Last year’s accounts of this undertaking are only in slight 
degree less unfortunate than were those of 1900-1. From 
the report accompanying that year’s accounts we gathered that 
inadequacy of condensing arrangements, coupled with the high 
price of coal, were the chief causes of the hopelessly high fuel 
cost of 8:294. In the report now to hand concerning last 
year’s results it is stated that for three months of the period 
the heavy coal prices continued to rule, while the economies 
effected by chain-grate stokers and the new condensing plant 
was only felt for a few months. Thechain-grate stokers made 
possible the use of a cheaper class of coal in the place of 
higher-priced Welsh coal. To these improvements and the 
use of economisers is no doubt largely due the diminution of 
the fuel item to 2:464. per unit. 

In the circumstances this reduction gives sanguine hope for 
reasonable total costs in the current year, because, excepting 
the fuel item, the several costs are most satisfactory, being 
below the average of similar sized works in 1900. 

In comparing the financial results of this place with those 
of other municipal undertakings, it is necessary to note that 
although nothing was definitely allocated to depreciation the 
capital charges paid in the two years were respectively as 
much as 5:28 per cent. and 5:81 per cent. of the mean capital 
expended, but that, on the other hand, the total revenue from 
all sources was over bd. per unit sold. Unfortunately for the 
prospects of the undertaking, the capital expenditure appears 
somewhat heavy—at any rate, in relation to the present output. 


The following table gives some particulars of the undertaking 
since it was started :— 


Units sold. | Receipts. 


Total. 

Lear. | —— | Int. | ing 23 
Private. Public Pvtet./Pblic.| Rev. Exp. fund, deficit 
1895-94 | 44,642 83,625 | £1,157 £828 | £1,986 £2,573 £455 4257 | £1,299 
1895 | 67,446 66,658 1,680 720 2,142 2,704) 615 506 | 1,382 
1896 | 88,620 67,061 2,255 720 3,013 2,712 802 826 | 1,326 
1897. 126,835 67,433 | 5,149 720 5,929 5,061 824 836 792 
1898 164,413 67,957 3,960 720 4,701 3,480/1,102 1,251 | 1,112 
1899-00* 264,155 99,845 | 6,411 1,049 7,512 4.774 1,347 1,439 48 
1900-1 230,755 78,105 5,669 859 6,563 6, 388 1,434 |1462 | 2,721 
1901-2 266,110 80,222 7,579 5,836 1,744 2,095 | 2,295 


6,589, 867 


* 15 months. t Including meter rents. 


Winchester Electric Light and Power Oo. (Ltd.). 

The results recorded of this concern for 1901 are greatly 
to the credit of its management. With an output of no more 
than 192,885 units sold and a load factor of 18 per cent., the 
total costs at 2:82d. per unit are extremely low, especially 
considering the fuel charge. 

With the exception of the coal item all the several возів 
present good figures, but parttenlarly low are the repairs, the 
stores and the collective management and property charges. 

At b'4d. per unit the total revenue is perhaps somewhat 
high, but the financial results are very satisfactory, the 
working profit (exclusive of £287), profit on installation work, 
representing practically 6 per cent. on the mean capital. 

The output for the year marked an increase of about 70 per. 
cent. on the amount sold in 1900, and the lamp connections 


rose by nearly 88 per cent. | 


The following is a list of electrio supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


1 (Municipal)... Nov. 28, 1980; 
K gbon & Kulgatabe (Oo.) Apr. 11, 100€ 
Kingston-upon-Hull ( Mun.) July 18, 1900 


, 1902 | Newoas and District Co.) Oct. 60,1899 

Ў eapon im Deo. 20, 1901 

ey (Municipal) ......Feb. 7, 1902 Ne (Mont unicipal)Jan. 11, 1901 

Burton-upon-Trent (Mun) April 21, 1899| N ton (Com ) ..Oct. . 20, 1899 

Күүгө y... Jas; 18 190 | N tting Hill Jans 6, 1902 
am ; 0 m June 6, 

Gif (i (Municipal) 26, 1900 Nottingham an Pil) Dec. , 1901 


5 Oct. 25, 1901| Oldham (Municipal) Nov. 29, 1901 
pany) „Маг, 28, 1902| Oxt 


(Company). June 


, (Company) ..— =.= Dec. 31, 1900 
Coven (Municipal) 2. Feb. 28, 1900| Richmond (Company) . ..June 29, 1900 
Croydon (Municipal) - Nov. 22, 1901 ; 
Crystal Palace t (Co.) Sept. 13, 1901 Com Dec. 20, 1901 
Derby (М a ate Jan, 26, 1900 St. Helens ( uno! ..Jan. 10, 1902 
Dews чүш pal).....Feb. 15, 1901|St.Jan:es' & Pall Mall (Co.)..Mar. 21, 19.8 
(Company) ......May Panoras uly 
Dundee (Municipal)... .. ... Dec. 
Bastbourne (Municipal) .. Mar. 


2 
8 
10 
s 
9 


5 . Sept. 
<= = Sept. 27, 1901 ciara ork unicipal) - Feb. 
Gloucester (Municipal) .. Aug. 80, 1901 | Southport (Municipal)......Jan. 17,1 
Great Varmanth (Mun.)....Deo. 13, 1901 | Stafford (Municipal)... .. Aug. 
. 80, 1901 | Sunderland (Municipal) - Oct. 18, 1901 
19, 1900 | Taunton (Muni pal) 


SAT . 27, 1901 оде y n 
Hammersmith (Municipal) - Nov. 15, 1901 Wakefield (Munic 
22, 1901| Wal Muni 


Winch ter (C ) ....May 17. 1901 
nches ompany) .... ; 
r aud Eton (OO.) July 19, 1901 


жа oe wens ec. 21 
ards (Mun.)July12, 1901 
Hereford (Municipal) ...... Jan. 17,1 


REMARKS. 


KINGSTON-UPON-THAMES,—a Lands, £500. b Over-expended. с Engineers 
department £350, clerical £89. d Insurance £08, stores £15. e Eagineera’ depart- 
ment £350, clerical £91. F Insurance £69, stores £18. 

WINC&SESTERR.—c Over-expended. b Auditing. с After deducting £198 prelimi- 
nary expenses written off, and adding £158 profit on installation work. d Maximum 
demand system. e Includes £39 on land. f Rental of motors aud wires. g Includes 
proportion of salaries of engineers and officers, £118. A Directors £75 ; salaries of 
managing engineers, secretary, accountants,clerks, &c., £116. i Auditing £16, law £2, 
insurance £38. j After adding profit on hire purchase and other installations, £237. 
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Corporation of Kingston-upon-Thames, 
November, 1893. 
Alt -current trans. sub- stat ions, also house trans. 
J. Е. Edgcome. 


Date of Commencement of Ban 
of Supply 


— — — — — эше ee 


ҮҮ ҮҮ Үү NI КК К К КЕ КЖЕ ЖЕ ЖЕ 


| 


| 


Мау, 1898. 
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WINCHESTER. 


Winchester Electric Light and Power Co. (Ltd.). 


| | Three-wire continuous current. 
H. N. Warburton. 


YEAR ENDED MAR. 31, 1901. MAR. 31, 1902. DEC. 31, 1900. DEC. 51,1901. 
QUANTITIES— 
Units yon — —— . Se ee ue ы 400,924 450,830 136,712 225,998 
в "rr a consumers s m san ————— 250,755 266,110 115,267 192,285 
& sold for public lighting, &...... 78,105 80,222 nil nil 
» old for traction . . . . — Баг nil nil 
used on works sss — 14,370 16,264 8,764 16,389 
UNITS SOLD PER MEAN 8.0, P. LAMP CAPACITY — 16:8 16:3 110 13:0 
Actual maximum supply demanded ses sues s= ses sos næs >us > =s 320 kilowatts 360 kilowatts 153:5 kilowatts 202 kilowatts 
710700 a TTT, 11 ae 0% 8:427 10:9% 
Number of public lamps ..........-.-.-.—.- non son nms . _| 41 arc, 17(25с.р. ) glow 41 SPO SL glow nil nil 
Number of consumers 376 458 214 375 
Connections to mains in 8-c.p. lamps at end of year ... 19,719 23,705 15,126 20,815 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 680 680 360 588 
Per kilowatt Per kilowatt Per kilowatt Per kilow 
CAPITAL— , Total. | capacity, | Total. | “capacity. | Том, | capacity, | Tot | capacity. - 
AUTHORISED (TOTAL)... н] £76,226 | £112 £76,226 | £112 £45,000 | £125 245,000 £765 
Share mund pan — — — 25,00 69:5 25,000 42:5 
Loan (including Debenture charges) ... s= m se s= --: 76,226 112 76,226 112 20,000 555 20,000 540 
REGRIVED (TOTAL) . 08,426 859 70,426 104 32,975 90°0 45,000 765 
Share —— Idi Ot =ч эте —-— эша эше эше m t eet — “жез Im —ũ—æ 12,375 44 25, 000 42:5 
Loan (including Debenture charges) . ve 58,426 85˙9 70,426 104 | 20,000 55`5 20, ,000 540 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) e| 17,008 26:2 ‚800 853 | 12665 352 nil — 
Share (uncalled) —ũ—— — ee eee —„— lr — — -— — — — nil — 
Loan oo era КАЛАИ) анн во оос m] 17,800 26˙2 5,800 8°53 — — nil Si, 
REPAID — —— 2 pm теше —ñ—jä — pan m эш pe Be 6.555 9°64 8,649 12°7 a — nil — 
RESER — MT MENU ДА Сы amd ont ons ean ban eee nil — nil — — -— — — 
DEPRECIATION ö nil — nil — | — — 3 — 
(TOTAL)... o= san sas oa san san aae oan oam 59,954 881 12,048 6 34.095 947 48,873 831 
өрү =ч апа сыс фрон гыйн ыроо S 11,000" 176 15,0314 221 | 5,351 ¢ 9°31 5,978 * 6˙77 
'f 27,983 411 54,831 51˙2 17,279 48˙0 22,119 277 
1 qeto to ttm ooi осе ham оен on om ые pa эш эша осн om oan pan ьон 18,219 26:8 20,248 29:8 | 12,857 35 7 17,756 30 2 
EUN vee cus cam can can cas эш эл» ome — 1.834 2°70 1,938 2:85 | 627 1°74 5,019 85'3 
BALANCE OF БАЛАА AOCOUNT — — —— — 1,528? — 2°25 ~ 1,622? -a 2 39 | * 1.7204 T 478 2 3.873^ oz 6:59 
e Р { Per unit of | Per unit of Perunit of Per unit of 
T n Total. total units Total | total units Total. tota units Total total units 
REVENUE— sold. | sold. __ sol. — sold. 
TOTAL uu eue mm Fes 50994. | £7379 | 51124 | £2472 | 5240a.| £4334 | 54104. 
Revenue from supply * c o: o d m — эше — — wa —-— Б 5,498 4°270d. 6,197 q:293d. 2,361 5'C 02d 4,168 5:200d. 
" meters, & 222. 171 0°133d., 192 0:1334. | 110 0:253d 124 0:155d, 
“u public lighting 00s 060 age PGs осн otn aii wat эе оез ооз 859 0:667а. 867 0:6014. | „nil — nil — 
supply for poni 6 — — — — |+ Жу — — — 
¢ — о EE туч URT 35 0:027d. 123 0 0854. | oe —- 45/ 0°0544 
EXPENDITURE OUT JT OF REVEN 
TOTAL COSTS. ............-.—.—. 8.889 4:634. | £5,836 40454. | £1,172 2˙484d £1,857 2 316d. 
TOTAL WORKS COSTS ..........-. — e -.| 5,607 4'356d. 5,054 : 503d. | 897 1901d 1,464 1:826d. 
Generation of electricity «é nee nm Im ee. §,283 4 104d. 4,716 "269d, | 889 18844 1,486 L. void. 
Fuel (including cartage, KY. iden cm sm sui ven pet om oo 4,236 5`2004. 5,556 24654, 565 1'197d 1,088 1°357d. 
Oil, waste, water, stores 220 0:171d. 295 0 205d, 37 0:078d 22 0 028d. 
Wages at station 553 0:450d. 640 04444. © 268 0:568а 2850 0°55д4. 
Repairs and maintenance at station. so: 274 0 213d. 225 0:156d. 19 0:040d 45 0 0544. 
D neg ^ — — bee оен ьон 120 0°0934. 113 0-078d, 8 0'017d 28 0035а. 
hi 1 oque EH 120 | 00938. 113 00784. 8 | 00174 28 | 0-035d, 
Public lighting . sun ——— 204 01584. 225 01564. | nil = — — 
Zr si 204 0•188d 225 01564. | Г — — — — 
I ЧУДЕ k bbe es oy on oa an oan oan sas soo ' a. [( — -- — 
MANAGEMENT AND PROPERTY CHARGES B 781 0:607d. 782 0 542d. | 276 0 585d. 392 0°489d, 
N cirents. ——U ä ͤ——ͥ—— 2 ů 48 e ЕЕЕ nil — nil — | \ 01 0: 193d [| 20 00254. 
ere 128 0 099d. 187 00884. | J è Vrat 73 00d. 
Management bos — 2 оше Alu lll Bet bee „ 658 04074. 625 04524. | 185 0:392d. 299 | 0°37. id, 
Salaries ....... ———————— 439* 0°5414. 441e 0:506d. | 116 0:2464d. 191^ O 238d. 
. 53 0 0414. 57 0 040d. | | 15 0:032d. 56 0`0454. 
Establishment charges Sen oai 600 cus опе осн pat sit Den һәй can оон 78 0 061d, 70 0 049d. f 42 0089 d. 17. 0:0214d. 
Law charges &c. IL. donee е 834 | 0'064а. 877 0°0604. | 125 | 00254. 55 Ы 0:069d. 
to mean to mean 
FINANCIAL RESULTS— Total. dealer Total рер Total ib eb del, 199 osp exp'ndea 
WORKING PROFIT FOR TER 222 £175 0316% | £1,543 | 23947 £1,300 4:03% £2,417 5'97% 
Sum carried to Depreciation Fund... s» nil — nil | — vil == nil ш 1. 
Sum carried to Reserve Fund. es s m sm s m > =s 1,462 2:64% 2,093 317% ril = nil Агу, 
Net interest on loans (incl: Debenture charges) 1,434 2'59% 1,744 2'64% 934 2°89 д 1,000 | 240% 
Net profit for the year. —— sot can pas nae аан — = — -— 356° 110% 1,714) 4137, 
BALANCE FROM LAST ACCOUNT ........................ — — = — 121 0 375 % 126 0 304 А 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. — m7 — 4 ; 477° 148% 1.840 443% 
. #721 490% 2,295 189% — т 
ORDINARY DIVIDEND PAID ................................. — — — 37% = 5% гея 
PERCENTAGE OF TOTAL COSTS TO REVENUE RB 97 47 79:1% 47:4% 42:9% 
Expenditure per mean kilowatt capacity. £10. 16. 5d. £8. 11a. 10d. £3. 118. Od 25. 188. 5d. 
REVENUE PER MEAN KILOWATT CAPACITY ........... £11. 2s. 5d £10. 16s. 100. £7. 9s. 10d £9. 2s. 10d 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN....... 7s. 4d. 6s. 10d. | 38. IId. 8. 10d. ; 
Price charged for lighting, per unit 61. (2 hrs.) to 4d. 6d. (2 hre.) to dd, | 7d, Ad. and 2d.4 7d., 4d. and y 
Price charged for rn, per ann. 3d. [per ann. dd. to 1! а.“ 4 ite 13 jd. i 
charged for public lighting ...-.-.-.-.-.-.-.-|£20perare, 70/6 per glow|£20 per arc,70/6 perglow| T VT TNT ( 
Receipts per unit for private supply 5'724. 5:59d. 500d. "gli feO VZO! 
" " ng... . ene 2014. 192d. = = 
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SPECIAL NOTICE. 
NOW READY.—Vol. XLVIII. of “Tax Exzcrarcun.” (1,040 pages) 


bound in etrong cloth. Price 17s. 6d., = free, 18s. 6d. Also ready, Cases 
for binding. Price 2s., post free, 2s. 


A complete set of “ THE 5 ” (1878-1902) can now be supplied | 


'These seta are very scarce, and early application should be made. 


ELEOTRIOAL BOOKS AND PUBLIOATIONS, 


All Books, Newspa apers, and other publications can be ordered direct of 
6 THE ELECTRICIAN Printing and Publishing Co. (Lid.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at асос consistsof: 
“ THE ELECTRICIAN" ELECTRICAL TRADES’ D Y AND HAND. 

| BOOK. Published about 81st Pry tiers died Price 12s. 6d. ; b 0 U.K. 18s. 8d.; 
onles and abroad 1 States 15s. ' Digest ; 

HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND RATORY, 
j Dr. J. A: FLEMING. Vol. I., 12s. 6d., abroad 18s. Vol. II. in preparation. 

THE CTRIC ARC. By Mrs. AYRTON 122. 6d. 

ELECTRICAL TESTING POR TELEGRAPH ENGINEERS. By J. ELTON Youne, 
M.I.E.E. 10s. 6d.. 32 118. 
STUDENTS GUID E OABLE TESTING, Вун. K. C. Frsxun 


E 80 
_ and J. C. H. n r 6s. 3d., abroad 
“THE ELECTRIOIAN' IEEMAN'S “POCKET BOOK. Edited by F. C. 
` RAPHAEL. 6s. net. 
—— PRIMARY BATTERIES. By W. R. CooPER. eos RES 
BIBLIOGRAPHY OF X-RAY LITERATU Edited 
9 ы 8. P Жылы 1 introduction on tho h histor of rof Crock Tube ft 
n wer a on = ect. bs. 
THE PO 1OMETER обста By By W. 0 d. Traun. Ge 
MOTIVE PO AND G Q. ByE. AR 138. ваз 
SUBMARINE CABLE LAYING AND REPAIRING H. D. WISO. 12s. 64 
ELEOTRICAL LABORATORY NOTES AND emen 
Advanced). Dr. J. A. FLEMING. In two styles. Partioulars on application. 
BELEOTROMA NEM RY. By te Hes HzavisIDE. Vol I. Price 12s. 64.; 
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THE COST OF MUNICIPAL SUPPLY. 


A circular, bearing the title ‘‘ Does Municipal Management 
Pay! has been freely distributed lately among the ratepayers 
in certain districts of London. Its raison d'étre is somewhat 
obscure, but evidently it is directed to answer the above query 
in the negative, and, inferentially, to prove that results point 
in favour of companies as undertakers of electricity supply г 
rather than of local authorities. A list is given of 60 towns 
with municipal supply which showed deficits as the net result 
of their working during 1900 (1901, it is stated, but this is 
evidently an error). To these losses, totalling £92,280, is added 
an allowance of £180,554 for depreciation, being at the rate of 
8 per cent. on the capital, thus bringing up the total loss for 
the 60 towns to £272,884. While, unfortunately, this list 
is substantially true as regards the deficits shown, it is neces- 
sary, in all fairness, to point out that, by not presenting the 
whole truth, it is misleading. To show this we may select 
from the list the examples of Bradford, Edinburgh and 
Dundee. Of course, these undertakings are quite unrepresen- 
tative of the general financial status of the bulk composing the 
list. The three undertakings named paid out of revenue in 
capital charges during 1899 and 1900 an average respectively 
of 8, 5:7 and 8:6 per cent. on their mean capital with the low 
total revenues of 2°7d., 2:624. and 8°68d. per unit sold. It 
will thus be seen that the mere detached statement of the net 
deficits is a misleading gauge of the financial status of the 
several undertakings, especially taking into account the 
abnormal cost of coal in the period. However, even making 
allowance for the adverse fuel prices, one thing emerges 
clear from the statistics, and that is that in the majority 
of instances the general ratepayer has to bear a material 
proportion of the cost of producing and distributing electricity 
to be sold at below cost price by the local authority. 

A first requirement in dealing with this question is to 
fix on an adequate estimate of the capital charges which 
should be made on the working profit. In our annual 
summary of electricity supply costs last January, we essayed 
to make a common basis of comparison by adopting 6 per 
cent. of the mean capital as such a charge on revenue 
additional to the working costs. Taking 40 municipalities 
at random we find the redemption and interest charges 
in 1901 came to an average of about 5:4 per cent. on the 
mean capital, and to this there must be added depreciation, so 
that this estimate of 6 per cent. is certainly not too liberal. 
It will be found from our summary that on that basis only 
14 out of 49 municipal undertakings had revenues sufficient 
to escape deficits, while the averages of the 49 towns indicated 
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that every unit was sold at more than a farthing under cost, 
on the above basis of capital allocation. The averages of these 
err if anything in being too favourable. It is alleged that in 
many towns the public lighting is paid for at extravagant 
rates. We do not think this is very often the case. Sucha 
practice is equivalent in effect, where it exists, to that above 
referred to, of inflicting on the general rates the liability 
incurred by adopting too low a general tariff. An example 
of the exact converse is shown in the Kingston accounts, an 
analysis of which we publish on p. 348 of this issue. . Here 
it is seen that the receipts for publie lighting work out to 
1:924. per unit, and that the total costs are 4-045d., indicating 
that the public lighting is being supplied at less than half 
cost price. As the units sold for public lighting at Kingston 
represent nearly one-quarter of the total units sold, no wonder 
there is a deficit shown in the balance-sheet. In these 
accounts, the receipts for private lighting are 5:59d. per unit 
sold, so that if publio lighting were charged on a reasonable 
basis a profit might have been recorded in spite of the high 
item for fuel. In this case, if the low price for public lighting 
is maintained next year and the accounts show no deficit, it 
will mean that the ordinary consumer is paying for the public 
lighting instead of the general ratepayere. The result now 
is simply that the ratepayers pay a fair price for their public 
. lighting, but that part of the price has to go through the books 
of the electric lighting department as a deficit. And in general, 
comparisons of the possibilities for cheap supply, as between 
companies and local authorities, are always more or less risky, 
because it is notorious that, whether street lighting shows on 
the books as a burden or a profit on the undertaking, all the 
costs of municipal supply are not always included in the 
electricity department accounts. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician office post 
, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


The Electric Arc. By HERTHA AYRTON. 
Printing end Publishing Co.) 12s, 6d. 

To all who are interested in the phenomena of the electric 
aro this connected account of Mrs. Ayrton’s researches must 
be especially welcome. A considerable proportion has already 
been published in Tie Electrician and in various Papers read 
before scientific societies. The hope is expressed that the 
book may appeal to the practical man as well as to the 
physicist. This remark confirms the general impression 
gained in its perusal that it is the physics of the aro that 
have primarily engaged Mrs. Ayrton’s attention, and that it 
is to the M ar ha she looks chiefly for an appreciation of her 
work. Nothwithstanding this however, we believe that the 
practical utility of Mrs. Ayrton’s research is at least equal to 
its physical science importance. 

Although bearing a general title the book is confined to the 
study of the continuous-current arc, and there is nothing 
directly bearing on the alternate-current variety. At the 
same time Mrs. Ayrton’s discoveries shed a great deal of light 
on the alternate-currefit arc, and it is probably through the 
simpler continuous arc that we shall arrive at an explanation 
of the whole general phenomenon. In a similar sense, 
although Mrs. Ayrton has deduced nearly all the quantita- 
tive laws from experiments on arcs between solid carbons, it 
is through the study of this simpler problem that sho is 
enabled to attack, with a great measure of success, the more 
complicated phenomena and reactions introduced by the use 
of cored carbons. In arc lighting practice generally, the only 
use of solid positive carbons obtains in the enclosed type of 
arc, but the conditions and constitution of such ares are, as 
Mrs. Ayrton also shows, radically different to the open type. 

The value of the book is much enhanced because, in addition 
to being an account of Mrs. Ayrton’s own research, it is vir- 
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tually also a critique and to some extent a correlation of other 
people's work. The history of the aro in Chapter II. furnishes 
a most useful and entertaining collection of the researches of 
experimenters since the time of Volta. In Prof. Ayrton’s 
ill-fated Paper read before the Electrical Congress at Chicago 
in 1898, he showed that a necessary preliminary to the experi: 
mental determination of the normal relation existing between 
the three variables of the are—viz., current, length and poten- 
tial difference—was the investigation of the time variation of 
potential difference after striking the aro or making any other 
sudden change in its other two variables. Mrs. Ayrton, there- 
fore, disposes of this matter before giving the classical curves 
showing the relations between the above three quantities. 
Not only are solid carbon arcs dealt with, but so also are 
those produced with cored carbons. Neither time nor fresh 
research has diminished the great value of these curves: 
Their close study, in conjunction with Chapters VIII., IX. and 
XI., may, without exaggeration, be said to be absolutely essen- 
tial to the engineer responsible for efficient arc lighting or 
arc lamp designing, and even were the book limited to these 
four chapters alone it would be invaluable. 


Some of the more important conclusions which are fur- 
nisbed from a consideration of these curves and the laws 
governing the useful radiation of light from the arc as ordin- 
arily arranged, are most interesting in relation to actual 
practice. On all counts from the standpoint of efficiency— 
viz., the attainment of a high ratio of available light to power 
transformed in the dynamo—the indications are towards the 
smallest possible diameter of the carbons (especially the negative 
сав arge currents and very short arcs, Ав between cored 
and solid carbons the latter are clearly indicated. In actual 
practice what do we find? Considerations of the cost of labour 
in re-trimming arc lamps have led to the use of relatively large 
diameters compared with the current. The practical difficulties 
of devising reliable, and at the same time sensitive, feeding 
motions render the realisation of very short arcs—a millimetre 
or less—impracticable, while probably the greater steadiness 
and stability of arcs with cored positive carbons, and the desire 
to cut down their pressure for use on * mains, 

fact, 
the practical diffieulties of satisfactory lighting are greatly 
increased as we approach many of the theoretically ideal 
conditions. As Mrs. Ayrton shows, the shorter the aro 
the more tapering are the carbon ends. Thus the danger ef 
“ lapping is increased by two of the distinct conditions for 
efficiency—small carbons and short arcs. It is to be remem- 
bered that by length of arc" in this book is meant the 
distance between the two parallel planes respectively touching 
the negative tip and the crater edge. In appendix are 
some very clearly-written pages on photometry and' on the 
mean spherical candle-power of the arc and on Rousseau’s 
figures. In the course of the valuable study of the conditions 


for greatest efficiency we note that Mrs. Ayrton appears to 


dismiss the hissing arc as outside the pale of practical use. 
One of the limiting conditions laid down is that the aro be 
silent. Of course, it appears established that a hissing arc 
crater is at a lower average temperature than a silent one, and 
for that reason the crater light efficiency is probably lower. 
On the other hand, the hissing state is a necessary accompani- 
ment of the use of very short arcs, thin carbons and large our- 
rents—the otherwise ideal conditions—whilst in addition the 
hissing crater is more exposed. For many practical uses hissing 
arcs would be out of the question, but in lighthouse work, for 
instance, the arcs are often run, we believe, normally hissing. 
Possibly this may be a by-no-means inefficient practice, as 
it is to be remembered that the pressure is lower by about 
10 volts, and the lower temperature may result in a more 
useful colour of light for the penetration of fog. Incidentally, 
the conditions for hissing are just those which would raise the 
carbon ends to a high temperature, increasing the proportion 
of less refrangible rays emitted. 

Perhaps in commending this book to the practical man,” 
ajword or two of caution would not be out of place. Detached 
references to some of the conclusions would, as likely as not, 
prove misleading for practical work, in the absence of a 
thorough study of almost the whole. book. Thus care is 
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necestary to distinguish between conclusions which refer 
exclusively to rolid carbon arcs and those conclusions which 
are of a more general character. Again, in reading into the 
conditions of actual practice the results of the investigation 
of the laws of useful light radiation from the aro, it is 
necessary to remember that not only in completely enclosed 
arcs, but alsoin many “ open” types of arc Jamps, the different 
shaping of the carbons due to comparative protection from 
the action of the air would upset the validity of the argument, 
and it would have to be modified intelligently to particular 
cases. A slight baffling of the convection currents of air about 
the arc would be sufficient to greatly alter the hissing point 
on the P.D. current curve for a given pair of carbons. 


‘Passing now to a consideration of the research from а 
physical standpoint. Our knowledge of the physics of the 
arc is largely due to Mrs. Ayrton, for her remarkably patient 
experimenting and the minute record of her observations of 
phenomena. The book is a monument to this patience, and 
also, in its theoretical parts, to an untiring attempt to bring 
order out of chaos in respect of our knowledge of the reactions 
occurring in the arc. Anyone having the slightest acquain- 
tance with the phenomena will marvel that in such matters 
as measuring the diameter of the crater, the zones in aro, 
and its length, such generally consistent results have been 
obtained. It is because of the enormous practical difficulty 
of making such measurements, coupled with tho relatively 
small range in which those quantities are variable, that we 
feel sometimes that the theoretical structure has been raired 
on somewhat insecure foundations of data. In the megsure- 
ment of crater diameters the error due to refraction must be 
impossible to assess with any accuracy. We find no recogni- 
tion of this source of error. Chapter VII. is devoted to an 
interesting experimental study of the distribution of potential 
in the arc by the aid of search carbons immersed in it. The 
values obtained are astonishingly self consistent in the cir- 
cumstances, and speak volumes for the patient care exercised. 
In view, however, of the inherent nature of this particular 
method of testing by exploring carbons, we feel that it would 
have been safer to have couched the conclusions in the 
summary in less positive language. | 

In Chapters IV. and V. the causes of the peculiar behaviour 
of cored carbons are dealt with. It-would appear as though 
confirmation of the theory of crater ratios might be obtained 
by а mere inspection of. the crater seat simultaneously with 
the taking of the corresponding P.D. and ourrent values, 
and the question suggests itself, what is actually meant by 
the crater being seated on the core? Very soon after the 
arc ің started with a new cored positive carbon the соге is 


eaten away for quite a distance up from the carbon end, and 


if the crater happen on the material of the core the latter 
suffers erosion rapidly. In relation to this question one of 
Mrs. Ayrton’s conclusions is of interest. She states that 
‘ there is no evidence to prove that the depth of the crater 
has any influence on the P.D. between the carbons.” 

In respect to the physics of the arc the pice de résistance is 
Chapter XII. Here Mrs. Ayrton marshals her experimental 
results, anj directs them to show that the mechanism of the 
aro is explainable and largely predictable without invoking the 
aid of the idea of negative resistance or a large back E.M.F. 
She proceeds to account for the known reactions on the theory 
that overlaying the crater, and arising from it, isa film of true 
carbon vapour, and therefore of high resistance. 

At a very short. distance from the crater this vapour con- 
denses into mist, which constitutes the bulk of the conducting 
arc column. The high-resistance vapour film furnishes Mrs. 
Ayrton with a reason for the great drop of potential near the 
crater and for the heat developed therein. In other words, it 
is not the crater itself that is the source of the heat of the arc, 
but & thin film of carbon vapour in intimate contact with it. 
Mrs. Ayrton next proceeds to show that this film of vapour 
acts as if it were the seat of a back E.M.F., and that the 
equation for the drop of P.D. at the crater as determined 
experimentally by the search-carbon method is of the same 
form as that which can be predetermined from the resistance 
theory. In showing this, Mrs. Ayrton apparently assumes 
that the quantity of carbon volatilised per second must be 
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portional to the area of surface from which it is volatilised. 
erhaps this is considered as a necessary result of a reaction, 
which is referred to a page or two earlier. Here Mrs. Ayrton 
makes a valuable suggestion as indicating the process by which 
the vapour film is caused to vary in sectional area with the 
current. The crater is said to owe its volatilising heat to 
being in contact with the vapour film. The extra heat energy 
developed in the latter with an increase of current cannot raise 
the temperature of the film, because there is no increase of 
pressure, consequently the film expands and spreads over a 
larger area of carbon—increasing the crater area. Mrs. Ayrton 
next takes up the time changes of P.D. and resistance accom- 
panying a sudden change in current, and this naturally leads 
up to the problem of what frequency of superimposed alter- 
nating current may be used to measure truly the resistance of 
the arc. 

An investigation follows this of the criterion for determining 
whether or not there is a counter E.M.F. in the arc. The 
reader does not get far on this quest before wishing that he 
had been started well armed with a definition of resistance.“ 
In the absence of this definition he has perforce to be content 
with the assumption that, if a fall of P.D. is found to bea 
simple function of the current, then it is due to resistance, 
Can we be ко certain, even if A is measured by an alter- 

© гг 1 
nating current of the requisitely high frequency, that when 


v-a% =0, where V is a P.D. and A the current, therefore 


there is no back E.M.F. ? FR 
Mrs. Ayrton concludes that it is quite probable that the 


resistance of the arc follows the ordinary ohmic laws obscured : 


only by the varying resistivities of its several parts, &o. One 
unexplained phenomenon is drawn attention to, however, aud 
that is the fall of potential between the arc and the negative 
carbon. This sudden fall, which Mrs. Ayrton has found to. 
exist and to vary between about 8:3 and 14 volts уі currents 
over 4 amperes, she finally regards as а true back E. M. F. In 
her preface Mrs. Ayrton states that she would have liked to dis- 
cuss Mr. Duddell’s Royal Society. Paper On the Resistance and 
E. M. F.s of the Electric Ате” in connection with her book, 
but that the Paper was not published in full at the time 
of her writing. Such a comparison of notes would indeed 
have been most interesting in view of Mr. Duddell's main 
conclusions, some of which are hard to square with those of 
Mrs. Ayrton. Е 

It would extend this review unduly to state the objections 
to the view Mrs. Ayrton takes of the mechanism of the arc. 
““ One story is good till another is told,” and while Mrs. 
Ayrton has very pluckily presented a case for what may 
perhaps be called the simple resistance theory, she herself 
indicates that, if it be a part of the truth, it is certainly not 
the whole. A | 

Before concluding this inadequate sketch of the book, we 
must not omit to state that there are features in it which, 
while making it somewhat tedious in parts to the more 
advanced reader, render it of great educational value to 
students. There are some wrong references, we believe, on 
pp. 228, 845 and 872. G. THomas-Daviss. 


MR. MARCONI AT THE ROYAL INSTITUTION. 


The progress of space telegraphy was luminously sketched 
by Mr. Marconi at the Royal Institution on Friday evening 
last. The famous inventor, after pointing out that, logically, 
electrical telegraphy without wires should be considered less 
wonderful than telegraphy with wires, proceeded to describe 
the developments made in his own system since his discourse 
at the Royal Institution two years ago. He explained how, 
about that time, he modified and magnified Lodge's experi- 
ment of the syntonic jars till he arrived at a practical syntonic 
system which enabled several messages to be dispatched 
simultaneously from a single air-wire and picked, separately, 
from one receiving wire. The modification consisted in 
placing at each station an elevated radiating conductor in 
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inductive communication with the oscillatory current in the 
jar circuit, thus remedying those feeble radiating and absorb- 
ing qualities of a simple jar or condenser circuit which, 
Lodge had pointed out, prevented its use in distance trans- 
mission. And the magnification was effected by making the 
jars of zinc cylinders 7 metres (28ft.) high and 1:5 metres 
(44ft.) diameter. The chief requirement for success, he quickly 
found, was that all the vibrating circuits concerned should 
have the same period. Mr. Marconi’s recent achievements in 
long-distance work have been due to improvements in these 
various adjustments—that is, in tuning, to the employment 
of more powerful transmitting machinery, and to the use of 
suitable coherers. 

For true syntonic work, where the action of the receiving 
condenser is a gathering up into an oscillation of appreciable 
amplitude of the successive small impulses dealt by a train of 
regular waves, it is important that the condenser circuit be 
kept unclosed. Since a coherer must be included in that 
circuit, it should have, till coherence actually occurs, a resis- 
tance practically infinite. This may be attained by making the 
coherer of very fine filings, and with a gap not too small. Such 
coherers are the best of those Mr. Marconi has used, among 
which he mentioned the carbon auto-decoherer of Tommasina, 
a carbon-cobalt auto-decoherer of his own, and the mertury 
instrument of the Italian navy. With all these auto-decoherers 
a telephone is, of course, used to render their coherence 
evident, and of these the mercury type is especially suitable 
for temporary work. These mercury decoherers were used in 
Newfoundland when, on a wire elevated by kites, the first 
signals were received from across the Atlantic. com- . 
parisons made during the outward voyage of the liner Phila- 
delphia showed that the self-restoring coherers failed at 
900 miles, while the tapped ones responded at over 2,000 
miles. This great distance, it should be noted, was negotiated 
at night-time, for signals transmitted during the day were 
impereeptible beyond 700 miles—a remarkable effect which is 
attributed by Mr. Marconi to the discharging influence which 
light exerts on conductors so highly electrified as the radiator 
at Poldhu. | ie 

At these great distances, however, the best coherer is liable 
to serious disadvantages, and demands, doubtless, great skill 
and care from the operator. If a substitute could be found as 
simple, as gensitive, and yet less liable to derangement, the 
practical application of wireless talegraphy would receive a 
new impulse. Mr. Marconi has found sucha substitute—one 
which he is confident far transcends the coherer in sensi- 
tiveness, in reliability and in speed, while being in essence 
quite automatic. It is founded on the demagnetising action 
of rapid oscillatory currents on magnetised iron. In its 
simplest form it consists of a few short pieces of somewhat 
hard iron wire wound with a layer or two of fine covered 
copper wire. Over this primary winding a secondary of 
coarser wire is wound. The ends of the secondary are con- 
nected to a telephone receiver, and through the primary 
the oscillations to be detected are led. If now, while oscil- 
lations are passing through the primary, the iron core be 
submitted to a slowly varying magnetic field, their existence 
is indicated by sounds in the telephone. That the magnetic 
state of the core should be changing is essential, the demag- 
netising powers of the oscillations being then devoted to 
effecting sudden alterations in the lag (hysteresis) of the 
magnetic state of the iron behind the magnetic field. 

These sudden alterations in the magnetic state of the iron 
induce in the telephone coil corresponding currents which are 
great enough to affect the telephone audibly. In the crude 
form of the apparatus, just described, the variable magnetic 
field desired is obtained by moving to and fro an ordinary bar 
magnet, It is then found that signals are heard best when a 
magnet pole is approaching the core, more feebly when it is 
receding, and not at all when the magnet is stationary. In 
improving the device, it was an obvious step to impart a 
continuous motion to the magnet by rotating it by clockwork, 
and such a form of apparatus was shown and had been used 
by Mr. Marconi. With such an arrangement, however, 
inequalities in the strength of the signals must necessarily 
arise, because of the alternate approach and removal of the 


poles. This difficulty had been overcome in the final arrange- 
ment exhibited. In this the magnet is fixed and the core 
moves, the core being, in fact, an endless band of several 
strands of iron wire running in two grooved pulleys rotated 
slowly and uniformly by clockwork. | 

This wonderful detector has been used successfully between 
Poldhu and Poole, receiving 80 words per minute. But, Mr. 
Marconi hinted, it may be expected shortly to be recording— 
on а tape, presumably—more than 100 words per minute. If 
this anticipation be fulfilled Mr. Marconi has, it must be 
admitted, in this remarkable invention scored the greatest of 
his achievements. 


CORRESPONDENCE. 
— — 
INDUCTION MOTORS. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I would like to make a few remarks with reference to 
the article on the above subject by Mr. Н. 8. Meyer which 
appeared in your issue of June 13th. I note that this gentle- 
man, for some reason best known to himself, has been good 
enough to misrepresent completely certain views I hold on 
the subject of squirrel-cage induction motors, which I have 
‘stated in public from time to time. I do not wish to take up 
your space by discussing this point in detail, as far as I am 
personally concerned, but would merely refer those intérested 
to what I have really said, as given in the Institution Journal, 
No. 140, 1900, Zhe Electrician for January 10, 1902, and the 


Electrical Review for June 18, 1902, from all of which it will 
be seen or inferred that I referred only to motors used for 


ordinary industrial purposes in connection with three-phase 
lighting and power schemes. Such schemes (as exemplified 
at Prague, Strasburg, Lyons, Bockenheim, &0.) are, I believe, 
practically unknown to Mr. Meyer’s American friends, and their 
experience with them is practically nil; it may, therefore, bo 
assumed that they have something to learn if ever they do 
forego the use of rotaries, and face the question of putting 
down a uniform three-phase system to meet the electrical 
requirements of towns in which lighting forms the bulk of 
the load. It may: be noted in this connection that, in the 
Newcastle scheme cited by Mr. Meyer, the three-phase 
supply is utilised almost entirely for power purposes alone, 
the bulk of the lighting being done indirectly from it— 
that is, through motor-generators—and for this reason it 
certainly cannot be held up as an example of the system 
referred to above. KE DN | 

With regard to Mr. Meyer's article in general, I am in 
agreement with all he says, for it only states at great length 
what everyone who is familiar with the subject has known 
from the earliest days of the (polyphase) industry. For 
instance, take the B.T.H. starting transformers, described at 
such length by the author—I remember quite well that the 
polyphase motors installed by Messrs. Brown, Boveri & Co. in 
their Baden shops about 10 years ago were all fitted with exactly 
similar starters (in oil) to the B.T.H. devices illustrated by . 
Mr. Meyer, the only difference being that they were not called 
* compensators,” and these starting transformers are now 
standard with all European firms for small and special motors. 
So it is with many of these American designs—quite old ideas 
are given new Dames, and are put forward by those interested 
as being something quite special and new. 

The test of the 74 B. H.. motor described will be of interest 
to those unfamiliar with such machines, although the design 
is not too good for a standard machine (see the efficiency 
figures, which are low, compared with those obtained with 
most Continental motors), and for this reason the difference 
in performance with the two types of rotor winding is greater 
than that usually found. But it must certainly be conceded 
that, with a given stator, both the efficiency and power 
factor are somewhat higher when the rotor is of the squirrel- 
cage type; for this reason it will be found that many Continen- 
tal makers give their standard types slightly different ratings, 
according to the nature of the rotor. Thus a certain motor 


having a squirrel-cage rotor might be rated at 8 в.в.) while 
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if supplied with a wound rotor it would be rated at 7 B. n. p.; 
under these circumstances the electrical performances will be 
about the same, and the only difference, as far as the con- 
sumer is concerned, will be the increased cost for a given 
output. It is unnecessary to add that, as far as a manu- 
facturer making both patterns is concerned (and all works 
known to me standardise both types), it is quite immaterial 
to him which type his client selects. I imagine not even 
Mr. Meyer will claim that the design of a squirrel-cage rotor 
is more difficult than that of a wound rotor. As a matter of 
fact, for the reasons stated in the article in question, the 
opposite is the case, although there is, of course, not much in 
it anyhow. But, on the other hand, I have often noticed 
that in competing for the order of a client who wants a 
machine of a given power, and who does not know very much 
about the subject, the advantages of the squirrel-cage type of 
motor are generally run for all they are worth, and more 
besides, by certain firms, for in this way the order in question 
can be often secured at the expense of another firm who has 
some regard for the requirements of the service, as well as 
for those of the client, which obliges him to recommend a 
more expensive machine. 


The whole question tarns upon the starting current per- 
missible in combined systems of lighting and power ; consider, 
for instance, such a scheme, in which the proportion of the 
power for lighting to that for motors is, say, 8: 10r 2: 1. 
The motor with wound rotor starts against full load with a 
starting current about equal to the full-load current, and with 
a high power-factor. That with a permanently short-circuited 
rotor starting under the same ciroumstances requires about 
four times the full-load current with a very poor power-factor. 
Or again, compare the two types of motor when they start up 
nearly light (say on a countershaft), the starting torque being 
about one-third of the full-load torque; the motor with wound 
rotor will take not more than half the full-load current, with 
‘an excellent power factor, while that with the squirrel-cage 
rotor starting with acompeneator (using Mr. Meyer's figures) will 
take a current equal to two and a-half times the full-load current 
with a power factor of 0'2/ Bearing in mind what such enor- 
mous lagging currents mean to the system generally, and to the 
regulation of the generators and transformers in particular, it 
should be clear to everyone that the use of many motors of this 
kind on a large lighting and power system would be disastrous, 
unless some limit was placed on the size by the power-station 
superintendent. Otherwise poor pressure regulation over the 
system (the Board of Trade rules would not be in it) and 
more expensive plant and cables would be the direct con- 
sequence, accompanied by incessant complaints from con- 
sumers. As for the statement that complications and troubles 
are brought about by the use of slip rings and starting resis- 
tances, I consider this simply an absurdity—even with direct- 
current motors no complaints are heard nowadays from any 
class of user, and such motors cannot be compared with 
induction motors from this point of view. Of course, mining 
and other special work must be excepted, as this is quite 
another matter. Here, undoubtedly, the use of the induction 
motor with squirrel-cage rotor presents such solid advantages 
that it will be invariably used, and this is a point I have 
frequently put forward in the past. : 


Finally, regarding Mr. Meyer’s reference to the subject in 
connection with the Institution (which reference will doubt- 
less be taken exactly for what it is worth), I might say that I 
am of the opinion that now is the time to clear up all such 
points as these, seeing that polyphase work is now coming in 
on a large scale. I have seen for years what an enormous 
amount of harm has been done by the indiscriminate use of 
poorly designed single-phase motors (there are many station 
engineers in this country who still discourage a motor load, 
simply on account of the trouble they have had with single- 
phase motors in the past), and much of this could have been 
avoided if the engineers of single-phase stations had insisted 
upon rotor starting resistances being used with the motors, 
just as most direct-current station men insist upon proper 
starting arrangements being provided with direct-current 
motors. I am one of the very few in this country who con- 
sider that the sub-station business for lighting and (indastrial) 
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power is being overdone, and believing as I do that properly 
designed three-phase systems meet all the power and lighting 
requirements of many places where direct-current systems 
cannot be employed with economy, and that such three-phase 
systems will be bound to come in eventually, I think it is of 
importance that a clear understanding should be arrived at 
from the beginning regarding all fundamental matters such 
as that under discussion. I give it simply as an expression of 
opinion (for reasons I have fully stated in other places) that 
no matter how large such a system is, it is best, as a general 
rule, to limit the size of induction motors fitted with perma- 
nently short-circuited rotors to 8 B. R. p. if they are required 
to start with a comparatively small torque, and to 5 B. H. v. if 
they have to start with fall-load torque, or more. The results 
of future experience with such systems in this country can be 
the only test of the accuracy or otherwise of my views on the 
subject, which views, it may be noted, are shared by most 
Continental engineers.— Yours, &c., A. C. EBORALL. 


London, June 15. 
_ а 
THE INSTITUTION OF ELECTRICAL ENGINEERS 
AND ELECTRICAL LEGISLATION. 


THE DEPUTATION TO MR. GERALD BALFOOR. 


On Tuesday last the President of the Board of Trade, the Right Hon. 
Gerald W. Balfour, M.P., received a deputation from the Institution of 
Electrical Engineers on the subject of electrical enterprise and legiela- 
tion. There was a large attendance of members of the Institution and 
other interested persons, among them being the following :— 

Mr. James Swinburne (preeident), Lord Kelvin, Prof. J. Perry, Mr. C. E. 
Speguoletti, Prof. S. P. Thompson, Major-den. C. E. Webber and Col. 
Crompton (past presidenta), Mr. S. Z. deFerr.nti(vice-preeident), Mr. Henry 
Lea (chairman of the Birmingham Local Section), Mr. H. A. Mavor (chair- 
man of the Glasgow Local Section), Messra. Н. E. Harrison, J. E. Kingsbury, 
S. Morse, W. H. Patchell and A. A. C. Swinton (members of Council), Earl 
of Rosse, Lord Greenock, Sir Michael Foster, Sir Thomas Wrightson, Mr. 
S L. Madgen, Mr. W. M. Mordey, Mr. R. P. Sellon and Dr. R. Spence 

atson. 

The Right Hon. Lord Kelvin, F.R.S., having. introduced the deputation, 
Mr. JAMES SWINBURNE, President of the Institution of Electrical 
Engineers, said: The Council of the Institution of Electrical Engineers 
formed & committee to advise them whether they should take any action 
that would assist the electrical industry in connection witb the legislation 
that especially concerns it. This committee asked various prominent 
people to give evidence, and included in their invitation prominent expo- 
nents of municipalisation as well as of individualism. Their report is 
before you, and speaks for itself.* On receipt of this report'the Council 
asked Lord Salisbury to receive a deputation on the subject of the effects 
of legislation on electrical enterprise. He replied that he concurred in 
thinking it desirable thet His Majesty's Government should be put in 
possession of the views of the Council of the Institution, and that as the 
matters almost allfall within the cognisance of the Board of Trade, it is 
desirable that the deputation should be addressed to you. We therefore 
come to you, Sir, not only as president of your department, but as a member 
of His Majesty's Government, and we ask you to be kiud enough to 
communicate the resulta of tnis conference to the Cabinet. 

Twenty years ago the distribution of electrical energy for lighting became 
practical, but even electrical engineers only considered distribution over com- 
paratively small are as. As the distribution involved underground wires an! 
the opening of streets the local authorities had to be considered, as they have 
to do with streets. It is merely through this accident as to control of streets 
that the local authorities have become involved in the electrical industry. If 
it were not for the question of control of streets and, therefore, also of tram- 
ways, local authorities would have no more to do with distribution of elec- 
trical energy than of bread, meat, coals, clothes, wine, newspapers, or any 
other commodity. The almost accidental circumstance of electric distribu- 
tion needing wires has thus iuvolved electrical distribution in the most 
complicated legal relations with local authorities In 1882 it was not 
contemplated that a station would distribute over more thau a parish or 
part of & parish, and the Electric Lighting Act was drawn on parochial 
lines. But there was more thau this. So tender was Parliament of the 
interests of local authorities that they were given an option of purchase of 
local undertakinga at the end of 21 years. Thus the private companies were 
to take all the risk and the local authorities all the benefits. This discouraged 
the industry, until it was to some extent relieved by having the 21 years 
extended io 42. But since 1882 the industry has advanced. Electrical 
engineering no longer deals with small areas of a few acres. We now 
deal with areas of 1,000 sq. miles and upwards, covering not only 
parishes but counties. We deal with electrical tramways or street rail ways 
which connect town with town and district with district. But we are 
hampered with parochial legislation. We hold that electrical enterprises 
should have their limita and boundaries set by economical considerations 
only, and that arbitrary boundaries, mostly of medieval ecclesiastical origin, 
should not limit the distribution or the growth of electrical systems. р 
from the questions of fairness, the purchase clauses are entirely out of date 


* See The Electrician, Vol. XLIX., pp. 46, 60 and 105. 
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now, and are becoming as inapplicable to electrical undertakings as to 
railway systems. 


We do not come before you to oppose municipal trading. We have no 
mandate to that effect. But what we do earnestly ask to have checked is 


the abuse of their legal powers by local authorities. We want to see the 
electrical industry flourish here as elsewhere, and we want to see rate- 
payers obtain the best thing available. Their interest is the industry's 
interest. We want to prevent the injudicious action of local authorities 
in opposing electrical progress because they have already risked ratepayers’ 
money in gas worke, or preventing ratepayers getting the advantage of 
supply from a power company because the authorities have invested in 
their own electric supply. We want to prevent the pure unreasoning 
obstruction by local authorities, who get orders themselves and do not 
work them, preventing others coming in. We urge that local authorities 
should not have power to prevent es even coming before Parliament 
on their own merits. . | 

As to compulsory purchase, we urge that that is now only a legal incubus 
on the industry. As systems extend over larger and larger areas the diffi 
culties are greater, and the laws so little fit the circumstances, that there is 
really no saying what an undertaking is liable to at the end of the term. We 
would urge that there is no more justice in compulsory purchase of elec- 
‚ trical systems than of other local industries. e control of roads and 
streets is a distinction, not a difference, that puts electrical distribution on 
a different footing as regards monopoly than, say, coal supply ; nor does it 
make electric tramways apy more a monopoly than omuibuses. We would 
also ask, and in this other industries would no doubt join us, for simpler, 
more efficient, and less costly procedure in connection with Parliamentary 
Committees. We only represent a small part of the engineering indus- 
tries that are hampered by the expense and inefficiency of Parliamentary 
procedure generally ; but if it is indeed hopeless to improve the working 
of the committee system generally, we only ask for such facilities as can 

be, easily granted as regards electrical bills. ! 
^ A Ro far I have dealt with matters ‘concerning the Government generally, 
I wil now deal with the department of which you, Sir, are the head, 
With the officers and electrical inspectors of the Board of Trade we are 
well satisfied, but we have not enough of a good thing. It is not for us to 
say how it should be done; we suggest, however, a more liberal supply 
from the Treasury to enable you to have a larger electrical staff. The 
organisation of tbe Board of e does not seem quite perfect. The elec- 
_tric light even of inland towns comes under fisheries and harbours, perhaps 
because it was originally used in lighthouses, and electric traction comes 
under railways. The regulations are behindhand. For instance, the tram- 
way regulations were drawn up when only small systems were contem- 
plated, and now urgently require revision. We ask to have the question 
of permitting overhead wires opened again. We аак that the overhead 
systems used for tramways at 500 volts should in some cases be available 
for lighting. We ask for re-opening of the question of overhead wires 

. The limits of size of converters and trunk mains also require 
revision, Should your department care to avail itself of the help of the 
Institution in discussing regulations, it is at your service. 

Though we urge certain improvements in your department, we are very 
much moreconcerned in the broader question of the effect of legislation on our 
industry. We feel very deeply that the effect of legislation on our industry 
has been very repressive. Electrical science has always been well ahead 
in this country, but the industry has lagged behind compared with other 
countries and with other industries in this country. As to whether muni- 
cipal trading is good or bad in itself we say nothing. But through the 
fact that though they do not own them, the local authorities control the 
streets and roads, our industry has become tangled up with municipalisation. 
If municipal trading is a good thing when worked properly, we are 
anxious to help it, as we receive most benefit from it; but if it isa 
bad thing our industry is the chief sufferer. Municipalisation may be 
a good thing if carried out on sound principles, but without com- 
plaining of it, we feel that the powers of local authorities are capable 
of very serious abuse. We think, therefore, the effect of municipal 
trading, as far as it concerns us, should be investigated, so that His 
Majesty's Government may know whether it is a good thing, not for 
muncipalities considered alone, but for the community at having 
regard to questions of engineering, local indebtedness, housing, rapid 
transit and concentration in cities. We ask you, therefore, to do what is 
necessary to cause the appointment of a Royal Commission to consider the 
whole question of electrical legislation. 


Lieut.-Col. CROMPTON, who followed, desired to suggest for Mr. Gerald 
Balfour’s consideration various ways in which the deputation believed 
that the Board of Trade, as at present constituted, could help the elec- 
trical industry, and, again, the extent to which it could help it if 
strengthened with further powers from the Government. Leaving for 
the present the very important question of the municipal veto as 
one which the Board of Trade cannot deal with under present con- 
ditions, Lieut'-Col. Crompton gave from his own personal experience an 
example of the manner in which municipal interference had damaged the 
interests of shareholders in a private electrical enterprise. Twelve years 

the Hove Commissioners obtained powers to carry out electric 
lighting. They let it lie in abeyance for two years. The inhabitants 
then, being anxious to obtain the electric light, invited him (Lieut.-Col. 
Crompton) to form a company to take over the statutory powers from the 
Commissioners. After some delay an agreement was made between tlie 
Commissioners, and a company was formed which had the approval of the 
Board of Trade. During the first few years—.c., the period when the com- 
pany was working at a loss—the Hove Corporation remained neutral, but 
во soon as the company began to make profits the Electric Lighting com- 
mittee of the Corporation had shown themselves actively hostile to the 
eompany, and had done everything in their power to impede its operations. 
They had thrown every possible difficulty in the way of the company 


obtaining a site for the extension of their works; and, when the company 
had obtained a suitable site, they refused to allow it to carry its maine 
through a short distance along the Shoreham road into the area of the 
company’s operations. Again, on the question of the change-over from 
110 to 220 volts, a question which has had the careful consideration of the 
Board of Trade during a recent inquiry, the Corporation had actively aud 
passively opposed the change, by canvassing even those consumers who 
desired of their own free will to change over and accept the benefits offered 
them by the company. This opposition to the company’s operations could 
only be explained by a desire of the officials of the Corporation by all pos- 
sible means to prevent the company working at a profit. He cited this as 
a case where"he was able to prove his facte. He suggested asa remedy 


that if sufficient prima facie evidence were given of such unreasonable 


hostility on the part of a local authority, the Board of Trade should hold an 
inquiry of experts, who should report aud advise them, and that on such 
reports they should, if necessary, take action to protect the private enterprise. 
Referring to the Board of Trade regulations, he said that the deputation 
thought that the existing staff of inspectors should be strengthened, or a 
standing committee of experts be appointed to assist those inspectors 
in reporting on new methods.of electrical supply proposed from time 
to time, which could not be carried out because of clashing with the 
existing regulation». By the a'd of such a committee of experts, which 
might either be appointed from a list to deal with each case as it arises, or 
which might be в standing committee appointed from year to year, delay 
could be avoided, and the work of the Board of Trade inspectors might be 
lightened. Uptothe present the time of the Board of Trade’s sole ele-trical 
inspector had been fully occupied in investigating the accidents and troubles 
which must neceesarily occur in the development of a new industry, and 
which must increases year by year with the increase of the industry itself. 
In regard to this matter of the employment of outside experts, Lieut.- 
Col. Crompton recalled the fact that Germany and Switzerland at present 
availed themselves of the services of eminent scientific men for this purpose. 
The question of the municipal veto was one which must be eventually 
dealt with by Parliament ; the Institution was advised that the best method 
of dealing with it would be the appointment of a Royal Commission to take 
evidence and advice as to the legislation necessary. ee 

Dr. В. SPENCE WATSON enlarged further upon the disastrous effect 
of the local authorities’ veto, by which they could give a refueal and assign 
no reason for it. They could demand terms from a company which were 
really paid for by the persons dealing with the company, as anything of 
this nature involving an increase of price obviously fell upon the public. 
And in this way the whole country was affected, for the fewer the people 
who took a supply owing to prohibitive prices the fewer the workmen 
employed. He did not think that the taking away of the veto of the local 
authorities would injure them ; it would only prevent them from being 
unreasonable. | 

Mr. SYDNEY MORSE, speaking on the question of the veto of local 
authorities, quoted two expressions of opinion on this matter which had 
been given in Parliament. In the House of Lords on July 11, 1901, 
Lord Morley, in discussing Standing Order 22, as to the veto in the case of 
tramways, had stated: That it is not theoretically right that anyone or 
any body of persons should have an absolute power of veto, and should be 
able to prevent а scheme coming in avy shape before Parliament against 


their will; that it is against the principles of modern legislation, 
especially against the principles of the Light Railway Act; that it 


is not right for a rival proprietor (as it is in the case of large muni- 
cipalities) to have the power of absolutely stopping any rivals from 
coming into the field; that there is an inconvenience in the double 
veto of the road authority and the local authority, and, above all, that it is 
not expedient or in the public interests that you should give to the local 
authorities such a strong power of exacting conditions that may be very 
onerous upon an important national industry." The second was 
from a debate on the same standing order in the House of Commons 
on May 15, 1902, when Mr. John Burns said: “In three sessions 
38 proposals for tramway extensions and improvements have been 
vetoed by the borough councils in London. In nearly all these 
cases the veto, in my opinion, was unreasonably exercised. Some of the 
vetoes by borough councils of County Council projects have been unreason- 
able, some have been facetious, and some have been almost on the verge of 
blackmailing the tramway authorities for local street improvements to an 
extent that the borough councils ought not to have been guilty of. In 
consequence of the unreasonable veto of some of the borough councils, 88 
proposals for tramway extensions have been vetoed, 35 double miles of tram- 
way traction have been refused, and consequently denied to London, during 
the last three years.” Continuing, Mr. Morse said that probably few 
members of Parliament knew the extend to which some local 
authorities would go in these matters. At Wolverhampton, for 
instance, a tramway scheme involving £1,000,000 had been wrecked 
because thé local authority had asked a prohibitive price for the cur- 
rent which the tramway people were to be bound to take. At 
Swansea, too, the tramway compeny found the passing places of the 
horse tramways were not sufficient for the electric cars, but 905 
had only been allowed to make additional ones on payment of £5,000. 
Similar cases occurred in connection with electric lighting. The matter 
had been considered by a Joint Committee, and in their report the Com- 
mittee appointed on Electrical Generating Stations and Supply stated :— 
“The Committee consider that the provisions of the Electric Lighting Act, 
1888, which require the consent of the local authority as a condition pre- 
cedent to the granting of a provisional order, should be amended. In their 
opinion the local authority should be entitled to be heard before the Board 
of Trade, but should not have, so to speak, a provisional veto, only to be 
dispensed with in special cases by the Board of Trade. Mr. Morse then 
referred to the recent departmental committee appointed by the Board 
of Trade to consider the question of light railways and tramways, of which 
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he was a member, and he stated that the report made by that committee 
was unanimous. He believed that if the Government could find time to 
introduce the bill which he understood they had prepared as a consequence 
of that report, they would find Parliament willing to pass it, and so put the 
business of tramways and light railways on a basis which, if not freeing the 
companies entirely from the veto in those matters, would, at any rate, 
guard the interest of all parties. With regard to electric lighting, he would 
гешу suggest that the recommendations of the Joint Committee of 
1898 should be carried out by the Government. The whole question could be 
summed up in one sentence—namely, that all schemes involving expen- 
diture of capital for works in the public interest should be heard and 
decided upon their merits, and that it should not be песе агу to obtain 
the consent of the local authority, however important or unimportant, 
before Parliament or the Board of Trade could consider whether the scheme 
was one which was or was not in the public interest. Tramways had come 
to be & secondary means of communication between great towns and not 
between street and street. In the same way electric lighting had become 
the necessary means of giving manufacturers the power they needed for 
workshop use, and bad not remained merely a means for lighting houses. 

Sir MICHAEL FOSTER, F.R.S.. M. P., said that electrical science had 
met with greater obetacles in its application than any other science, and 
there ought to be some changes which would give freer development. 

Mr. S. Z. DE FERRANTI said it was now pretty generally realised that 
for the general prosperity of the country they could not do better than give 
facilities for the supply of electrical energy over the largest possible areas. 
He was interested with others їп а scheme which was just commencing 
. supply in the Midlands, and it was found that there had at first to be done 
what he might call a lot of pioneer work. Pioneer work should be able to 
be done at the lowest cost, but as the regulations now stood it meant 
that a large amount of capital had to be spent to begin with, in 
order to produce any result at all Had they been in Switzerland or in 
Germany—two countries which he thought it was admitted gave every 
protection to their inhabitants—they would have had every facility for 
reaching the various points of the districts in question, with big security, 
by means of overhead wires, but here they had to lay down costly under- 
ground mains No doubt eventually all large quantities of electric power 
would be transmitted by underground mains, but it was necessary to make 
a business before they could afford to spend such very large sums of money 
as those required. The Board of Trade, very wisely, many years ago, pro- 
vided a maximum limit of variation of voltage for supply in towns. But 
although these limits had to be adhered to strictly by the companies 
because there was always some one looking after them, they were not 
always followed by local authorities. What he thought was required was 
the making of different rules with regard to the voltage variation where 
tbe supply came from power companies. Many manufacturing people 
would like to have the use of electric power, and in order to develop the 
industry round about large towns it was thought very desirsble to be able 
to supply both lighting and power from off the same circuits. 

The Right Hon. GERALD BALFOUR: Are you suggesting that the 
rules should Ке different in the case of companies! 

Mr. FERRANTI said no. What he meant to do was to call attention to 
the fact that although the rules were very good originally they were too 
narrow at present and asked for too good a supply to be given to enable it 
to be given at a sufficiently low price to make it pay in new industries. If 
it were not for the strictness of the voltage variation limit, supply could be 
given more cheaply and at an earlier date than peopleat present got it. With 
regard to the regulations in respect to the amount of electrical energy which 
it was allowed to send through one feeder, and the size of transformers, 
both these things injuriously affected the supply of electricity for power 
purposes over large areas. What was thought with regard to these rules 
was that the industry waa progressing very rapidly, and that the Board of 
Trade had not at its command a sufficient staff to deal with all the electrical 
work in the country. At present the rules tended to hamper the progress 
of the industry because they had not only to get over the mechanical and 
electrical difficulties of doing the work, but also over the inertia attendant 
upon the drafting of these rules, which fitted circumstances some years 
back, but which did not fit the present rate of progress at all. an 
instance of the repressive tendency of legislation with regard to electrical 
matters, he referred to the purchase clause in the Tramways Act, the 
effect of which was that Germany and America had gone ahead in this 
department and gained a great deal of practical experience before we in 
England had made a start. The present time seemed to be one of inter- 
national industrial war, and he thought that everything which would 
encourage the progress of work of all kinds at home must be to our own 
advantage in supplying the markets of the rest of the world. 

Mr. GERALD BALFOUR said that, with regard to overhead wires, 
he could say that the Board of Trade would be prepared to consider 
every case on its merits, and, indeed, at present no hard-and-fast 
rule was laid down in this respect. Only quite recently, at St. Helens, 
they had permitted the use of overhead wires. With regard to voltage 
variation limits, he was aware that this had been brought before him on 
previous occasions, as well as the amount of supply through one feeder, but, 
speaking generally, the Board of Trade was extremely anxious to meet the 
reasonable requirements of promoters as far as possible, and he did not 
think it would be found that they were anxious to interpose any unnecessary 
obstacles whatever. With respect to any change in the regulations, he 
would be most anxious to receive from the Institution any suggestions 
. it might have to offer, and he could promise that these suggestions 

would receive the fullest consideration. He did not, however, quite under- 
stand the suggestion that the staff of the Board of Trade should be increased 
or in what particular way that would assist in the objects which the Insti- 
tution had brought before bim. If it could be shown that the ataff was 
inefficient for the work tbat was quite another matter, but he did not see 


how the mere strengthening of it would enable the Board of Trade to 
“ march more with the times," so to speak. 


Mr. FERRANTI said he thought matters were changiog so rapidly in 
the electrical industry that the electrical ataff of the Board of Trade had 
a very difficult time to keep up with it. He considered that a change in 
the regulations should be made from time to time. In fact, if there were 
to be regulations at all they should be changed every six months, or st 


any rate modified so as to suit the circumstances of the case. With 


to overhead wires, people were held back by the regulations which were 
enforced at the time, and commercial people did not like to have to count 
upon regulations being altered after they had got their scheme going. 
What he did suggest was that the ‘regulations should proceed with the 
demands—i.e., that the Board of Trade should investigate what was being 
done in other countries, and see that our regulations in no way hampered 
us in doing just as much as other countries did in electrical matters. 

Mr. GERALD BALFOUR: You consider that the staff is overworked 
and cannot keep pace with the industry. 

Mr. FERRANTI : Yes. f 

Mr. SWINBURNE said the Institution would greatly welcome an oppor- 
tunity of laying before the President of the Board of Trade, in concrete 
form, a statement of the regulations it would like to have considered. 

Mr. GERALD BALFOUR said he would be very glad to have such a 
statement. 

Mr. SWINBURNE, continuing, said it seemed to him, having regard to 
the questions which had been put to Mr. Ferranti, and the fact that the 
Institution were asked to come forward with a statement of regulations 
which it thought should be altered, an admission had practically been 
made that the Board of Trade staff was unable to keep up to date. Regu- 
lations ought to come before the industry and not afterwards. 

Mr. W. H. PATCHELL, speaking on the question of the existing regu- 
lations, said he did not think that some of them were altogether bad, but 
they were uncertain. 

Mr. GERALD BALFOUR : Would not the uncertainty be increased 
continual change, as suggested by Mr. Ferranti. | 
Mr. PATCHELL eaid he thought Mr. Ferranti had rather given himself 


away in saying that a change ought to be made every six months. But one 


of the regulations which had tied them was as to voltage. He had seen 
the technical officers of the Board and discussed this matter with them, and 
it bad been at last discovered that the existing regulations only réferred 
to high pressure and not extra high pressure. But construing literally 


- the regulations as at present constituted, large sums of money had been 


spent in extra insulation which should not be required, and in Germany, 
for instance, it would not be required. He had had very many opportuni- 


ties of seeing work in Germany and Switzerland, but although in those 


countries they were tied in a way, yet they got along more quickly. The 
restrictions were more of a personal nature as to the protection of life and 
limb, and were on broader lines than was the case in this country. Another 
matter was the earthing of the neutral point of a three-phase system. 
This had been tried and abandoned in Germany, and from an engineering 
point of view it was bad. He did not mean to say that he could not get a 
ready answer from the technical advisers to the Board of Trade. He did. 
They had always found them most ready to meet them as far as possible, 
but the present regulations left them in a state of great uncertainty as to 
what was actually required. 

Mr. GERALD BALFOUR said he thought some of the matters men- 
tioned were hardly the subject of cast-iron regulations. The rules, as 
observed by the Board of Trade, were rules for ordinary casea, which did 
not necessarily apply to exceptional cases, which latter were judged upon 
their merits. 

Mr. PATCHELL replied that the rules, at the time they were made, 
were for ordinary casee, but now they were getting so many exceptional cases 
that these were all becoming ordinary cases. 

Mr. SWINBURNE thought the discussion was getting away on to a lot 
of small details, and of this he had been afraid from the beginning. The 
question was not intended to be considered as concerning the Boerd of 
Trade and not the Government. If the President of the Board of Trade 
would let the Institution go through all the rules which it thought 
existed, aud all the rules which it thought did not exist, that would 
settle part of what the deputation had come for. But the main part had 
reference to general legislation, and upon this he would like to hear what 
Mr. Balfour had to say. 

Mr. GERALD BALFOUR said he fully recognised the very great impor- 
tance of the subject which had been brought before him, and to & very 
large extent he was in sympathy with much that had been said. He was 
afraid it was an undeniable proposition that the electrical industry in this 
country was behind what it was in America and Germany, and perhape 
some other of the Continental countries, He doubted, however, whether 
that backwardness was to be entirely, or perhaps even chiefly, attributed 
to defects in our legislation or to regulations of an oppressive character, 
or even to the abuse of their powers by local autborities. He did not 
for a moment mean to contend that legislation, as applied to electrical 
industry, was not susceptible to considerable amendment, or that the 
regulations might not in some instances bave proved restrictive, or 
that local authorities had not abused the powers conferred upon them by 
Parhament, but he doubted whether that fully accounted for the compara- 
tive backwardnees of this country in these matters. Certain things must 
always be recollected. America was a new country, very sparsely inhabited, 
with towns growing up like mushrooms ; above all, with comparatively few 
established interests to contend with. The field was open and capital could 
readily flow into it from these new channels. Things were different in this 
country. This was an old country with a very dense population, and with 
a large number of strongly-established interests ; and strongly-established 
intereste always produced that conservatism which we had very strongly 
developed in this country. He believed that it was these fundamental 
conditions rather than any actual local enactments which had tended to 
retard the development of the electrical industry in Great Britain as 
compared with the same industry in other countries. But while 
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һе held this view he did not for a moment contend that changes in the 
dir ction indicated by the speakers might not be of a beneficial character. 
It appeared to him, however, in listening to the speakers, that the really 
important question was not so much that impediments had been thrown 
directly by the Legislature in the way of the development of the electrical 
industry,as that a power had beengivenby the Legislature to local authorities 
to veto schemes, In respect of this they had to consider the two branches 
of the subject—viz., electric supply and electric traction. In the case of 
the latter, under the Tramways Act of 1870 the local authority had an 
absolute veto. To some extent the evils flowing from that condition of 
things had been remedied by the adoption in many cases of light railway 
procedure, even when the scheme had been in the proper sense a 
tramway, and it was true, as Mr. Morse had pointed out, that the 
Light Railway Commissioners, and also the Board of Trade, had 
considered themselves more or less bound by the rules laid down in 
the Tramways Act and in the standing order of the House of Commons. 
But he did not think either body had gone the length of giving the local 
authority an absolute veto, although they had undoubtedly been influenced 
by the legislative conditions on this subject. The subject of traction had 
further been considered by a departmental committee appointed by the 
Board of ‘Trade upon which both promoters and local authorities were 
represented. As a result of the deliberations of that committee, a bill had 
been drafted which be thought would go very far towards meeting all the 
reasonable objections which had been urged against the present powers of 
local authorities. He trusted that that measure, when introduced, would 
prove satisfactory to both parties. But it was idle to conceal from them- 
selves the fact that local authorities bad a very great power in this country, 
and they saw that it was strongly to their interests to possess, if not an 
absolute veto, at all events a locus standi which would enable them to make 
their views powerfully felt. As an illustration, he would remind the 
Sopa aon that the oker day an attempt was made to alter the standing 
er of the House of Commons,* but the motion giving effect to that 
view was received in so hostile a manner that the mover of it did not 
venture to bring it to a vote. This showed the difficulties which stood 
in the way, not merely of the Board of Trade as a department, or the 
Government as a government — difficulties would stand in the way so long 
as the local authorities took so strong a view as to the powers which ought 
to be reserved to them in connection with these enterprises. Neverthe- 
less, in spite of the refusal of the House of Commons the other day to 
alter this standing order, he had considerable hopes that the com- 
promise which bad been arrived at by the departmental committee, 
and embodied in a bill which had not yet been introduced, would be 
found fairly satisfactory. As regards electric supply the case was some- 
what different. A House of Commons Committee had already sat upon 
this matter in 1898, and made a series of recommendations, Where an 
enterprise for the purpose of electric supply was promoted by bill he 
believed that the House of Commons Committee: usually now acted upon 
the recommendation of that Committee, but legislation would be required 
to enable the Board of Trade to act upon those recommendations in respect 
of provisional orders. However, a bill had also been got ready to give 
effect to these recommendations, but he was afraid he could not hold out 
any hope of being able to pass either this bill or the other one this session. 
It was the desire of the Board of Trade to introduce and pass both these 
measures, and by this it would be seen that they were by no means insen- 
‘sible to the considerations brought forward by the deputation, but, on the 
contrary, had really, on their own initiative, teken preliminary steps 
to bring about a more satisfactory state of things. He could only repeat 
what he had already said—viz., that the Board of Trade would always be 
happy to listen to any suggestions that might come from such a body as 
the Institution of Electrical Engineers, and it was really just as anxious 
as anyone to secure that the public interests should be properly served by 
that t industry represented by the deputation. 

Mr. SWINBURNE said that what they bad asked for was the appoint- 
ment of a Royal Commission, and the idea in doing so was that they would 
not be so much “ under the thumb” of the local authorities, if he might 
so put it. Hie Majesty's Government would be very much guided by an 
impartial report from such a Commission, whereas if the matter was left 
in the way proposed by Mr. Gerald Balfour it was a little uncertain as to 
how far they would be able to get such an impartial examination. He 
would, therefore, again express a wish to have a Royal Commission. 

Mr. GERALD BALFOUR said he would be quite ready to consult his 
colleagues on this matter. It was a question for the Cabinet to decide, 
and he did not feel in a position to say, without further consideration, 
whether he should recommend his colleagues to adopt the suggestion. 

The deputation withdrew after thanking Mr. Balfour. 


PHYSICAL SOCIETY. 


The meeting of this society on June 13th, Prof. 8. Р, B po sag 
(president) in the chair, was held in the N ational Physical La 
tory, by the kind invitation of the director. 

Dr. GuazEBROOK made a brief statement and said that the task of 
fitting up an ordinary house as a h hysical laboratory had been a 
difficult one, much more difficult than that of designing a new 
building. The general scheme of the laboratory is such that the 
main departments, including those of electricity, thermometry, and 
chemistry, occupy the principal rooms in four of the wings, together 
with the portions of the basement most nearly adjoining, while the 
first floor and a number of small rooms are fitted up as general 
laboratories. An additional building has been constructed for carry- 


* See The Electrician of May 23, pp. 184 and 197. 


ing on the work of the eering department. Electric current is 
supplied by 50 storage ce calls and distributed by bare wires carried by 
rcelain insulators, From the main switchboard and four subsidiary 
switchboards circuits are led to almost every room in the building, 
and to these any voltage from 2 to 110 can be applied by making a 
suitable connection. 
The meeting then adjourned, and the fellows were allowed to 
inspect the laboratory. 
Thermometry.— Dr. HABKER showed «чаш, for testing ther- 
mometers at high and low temperatures, includi 
(1) An oil-bath. Temperatures 100°C. to 240°C 
(11) A bath of fused nitrates of sodium and potassium. Tempera- 
tures 240°C. to 550°C. 
(iii) Electric ovens. Temperatures up to 1,250°C. 
ir) A vacuum ve:sel with suitable cooling. agents. 
igh-temperature mercury thermometers, platinum thermometers, 
and thermopiles were shown in operation, and a demonstration was 
given with the Hampson apparatus for the liquefaction of air. 


Electricity. — Mr. CAMPBELL and Mr. MELSoME showed :— 
(1) A Kelvin electrostatic voltmeter with a long scale and arrange- 
ments for calibrating against a Clark’s cell. 
(i. i A Kelvin current-balance. 
(iii.) Apparatus for determining the capacity of the standard air- 
condensers of the British Association. 
(iv.) Apparatus for tests on iron by the ballistic method. 
(v.) Ewings permeameter. 
(vi) Bridge for resistance measurements. 
(vii) Methods for measuring a small resistance: 
(a) Thomson's double bridge. 
(0) Potentiometer method. 
c) Differential galvanometer method as described by Crawley. 
Electrical Standards.—Mr. Smita showed the British Association 
standards of resistance and the standard cells in a room maintained 
at a constant temperature by a gas fire and a regulator. 


Terrestrial Magnetism.—The latest form of unifilar magnetometer, 
designed for the Indian Survey, together with some recent etic 
and seismographical charts, were shown by Dr. Онвкк. Mr. Watson’s 
magnetographs, arranged fcr the special magnetic observations in 
connection with the Antarctic Expedition, were exhibited. 

Microphotography.—Dr. CARPENTER exhibited the Zeiss micropho- 
tographic outfit, and showed some microphotographs of steel. 

Metrology. —The following apparatus was shown by Mr. KEELING :— 

(1.) A Whitworth measuring machine. 

(ii) A Pratt and Whitney measuring machine. 

ш) A dividing engine by the Société Genevoise. 
2 A simple comparator. 

(v. À comparator by the Société Genevoise. 


Photographic Lens-testing.—M r. HvGo exhibited the Kew apparatus 
for testing photographic lenses. Ca 

The chemical laboratory, the metallurgical laboratory and the 
main switchboard room were also open for inspection. 

In the engineering laboratory Pr. STANTON and Mr. JAKEMAN 
showed the steam turbine and dynamos, the gauge-testing apparatus, 
the experimental testing machine, and the other machines which 
have been installed. 


THE STORAGE BATTERY IN ELECTRIC 
AUTOMOBILES.* 


BY W H. PALMER. 


In discussing the merits of the various systems of automobile pro- 
pulsion, the electrically-driven vehicle is too frequently dismissed 
with the arbitrary statement that, although ideal in so far as motor, 
controlling mechanism, &c., are ш. it is rendered impractic- 
able for commercial use by reason of the great weight of the 

storage battery, its unreliability and the t amount of attention 
. which it demands. On the other hand, there are not lacking those 
who maintain that, thanks to the unremitting efforts of the past few 
years, the storage battery is, in the special types furnished for auto- 
mobile work, freed to a great extent from those objections. 

The greater the scale on which operation is conducted, and the 
more perfect the knowledge of the conditions surrounding it the 
more accurate and interesting should be the conclusions drawn there- 
from. Electric cab service in New York city was inaugurated in 
the spring of 1897 by the Electric Carriage and Wagon Co., with 
an equipment of twelve hansoms and one surrey. To-day that 
service, conducted by the New York Transportation Co., has grown 
to such proportions that upwards of 300 vehicles are in dail opera- 
tion, running an average of nearly 5,000 cab-miles per day. That the 
service performed by these vehicles is successful, from the point of 
view of the patrons, is shown by the fact that, at rates equal to, or 
in excess of the rates charged for the highest class of horse livery 
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service, far more applications for service are received daily than the 
company, even with its increased equipment, is able to accept. While 
vehicles of nearly every nnn are included in the equipment, 
the operation of hansoms and broughams constitutes the greater 
portion of the company’s business, and the portion upon which 
accurate figures are most easily obtainable, and the statements which 
follow, have been based upon the vehicles and batteries used in that 
service. About one and-a-half batteries are kept in commission for 
each vehicle operated. This number is sufficient to meet the require- 
menta of service calling for the use of vehicles at all hours, both day 
and night. Of these about two-thirds are, at present, of the “ Chloride- 
, Manchester” type, and one-third of the “ Exide” t both the 

product of the Electric Storage Battery Co.—one or the other being 
used ишо to the nature of the work to be done by the vehicle. 
No batteries of any other type are used by this company. 

The Chloride-Manchester elements are во well known that a 
detailed description of them should be unnecessary. The standard 
brougham or hansom battery of this type consists of 44 cells having 
three Manchester positive and four Chloride negative plates. The 
weight of the battery complete in the tray, with connecting 
straps, &c., is 1,7901Ь., and the capacity 108 ampere-hours at the 
three-hour rate of 36 amperes. These batteries, as originally 
furnished, were assembled with corrugated perforated hard rubber 
separators between the plates. These separators were unsatisfactory 
for various reasons. One of the principal sources of trouble was in 
the tendency of these separators to flatten out if, during the hot 
weather of the summer months the batteries, for any reason, became 
slightly overheated. 

The Electric Storage. Battery Co., therefore, set itself the task of 
providing a substitute for this expensive and unsatisfactory separator, 
and about a year ago brought out a grooved wood separator, without 
perforations, which is now used in all batteries of this type, and 
which is free from all of the above objections. 

Partial short-circuits are almost entirely prevented, and, in the 
rare cases where they do occur, can be readily removed. ` 

Connection between the battery and vehicle wiring is made by 
means of copper terminal plates mounted upon the sides of the tray. 
On the sides of the battery compartment in the vehicle are spring- 
mounted contact- blocks, which have pressure contact with the plates 
on the tray when the battery is in position in the vehicle. 

The 44 cells comprising a battery are connected in one series. This 
is a decided improvement upon former practice, when two, and even 
four series were the rule. 

The weight of a standard bro with battery, driver and two 
passengers, is about 5, 300Ilb. Such a vehicle, when in good condition, 
will consume, at the normal running speed, on level asphalte, about 
50 watt-hours per 1,0001b. per mile, or 265 watt-hours per vehicle 
mile A fair average for reasonably clear streets has been found to 
be 15 watt-hours рег 1,000lb. per mile, or 318 watt-hours per vehicle 
mile. | 

The capacity of the battery at the three-hour rate is, as stated, 
108 ampere-hours. As the average voltage of discharge of 44 cells at 
= rate is about 84 volts, the watt-hour capacity is about 9,072 watt- 

ours. 

The mileage capacity under average conditions will, therefore, be 
28˙5 miles. e weight, and consequently the power consumption, 
of the hansom are slightly below these figures, but the difference is 
not great. 

e standard brougham or hansom battery of the Exide type con- 
sists of 44 cells of the TV 9 size, having four Ке and five nega- 
tive plates. The rubber jar is the same as that used for the TV 7 
кс us and the aspi are assembled in кете 
of the same size, making the two types of battery interchangeable in 
the vehicle The weight of this battery complete with tray, &c., is 

-1,6501b., or 140]b. lees than that of the Chloride-Manchester type. 
The capacity is 156 ampere-hours at the 4-hour rate of 39 amperes. 
The average voltage during discharge is 87 volts; the watt-hour 
capacity, therefore, is 13,572 watt-hours, an increase of 50 per cent. 
over that of the Chloride-Manchester batteries and of 62:5 per cent. 
per pom Using the figures for average vehicle consumption 
alre дү given, the mileage capacity will be, under average conditions, 
42˙7 miles. 

The battery policy of the New York Transportation Co. necessarily 
а very largely upon the question of cost of operation рег vehicle- 

ile. It has, therefore, been most gratifying to find, after a year of 
operation, that the Exide battery not only provides a sufficient mileage 
capacity for all classes of metropolitan service, but at the same time 
can be operated at a cost, including maintenance, but little in excess 
of that of the Chloride- Manchester and within the limits of reasonable 
expense. This conclusion is based upon the results obtained from 75 
batteries, which have been in continuous service for about one year. 

In calculating the battery expense per vehicle-mile, the cost is 
divided under two general heads, * Operation” and “ Maintenance.” 
The latter is sub-divided into “Renewals,” “Cleaning” and “Repairs.” 
In the cost of “ Operation” are included the expense for current and 
labour used in charging and handling the batteries, and also of the 
acid and labour used in regulating and replenishing the electrolyte. 


All batteries are removed from the vehicles for charging, This is 
done both to facilitate inspection and to avoid the loss of time and 
the other complications that would result from having the vehicle lie 
idle during the charging period. The batteries are handled entirely 
by machinery. Labour is thus reduced to a very low figure. Current 
for charging purposes is taken direct from the high-tension alter- 
nating mains of the New York Edison Company, at 6,600 volts, 
25 cycles. This is transformed and converted to di current at 
reassures from 98 to 110 volta. The equipment of static trans- 
ormers, rotary converters, &c., necessary to accomplish this is owned 
and operated by the Transportation Company. The capacity of this 
installation is 800kw. Four sets of large stationary storage ba 
cells are also included in the equipment, being used as booster and 
crusher batteries to secure a number of bus pressures from a single 
гат converter. Four bus pressures аге provided at the charging 
switchboard, being 98, 102, 106 and 110 volts respectively. The batteries 
are put in charge on the lowest, and moved up as the current falls, 
until the highest 'bus is reached. When the current taken on this 
bus falls to a value depending somewhat upon local conditions, 
but which averages 10 amperes for Chloride-Manchester and 7 amperes 
for Exide batteries, the charge is complete and they are cut out. 
The batteries, being kept in good condition, can stand fully charged 
for 24 hours without appreciable loss of charge, the loes in the course 
of a week being only about 10 per cent. By careful attention to this 
portion of the work, and by keeping the batteries in an efficient 
condition, a very fair d of efficiency between the charging 
switchboard and the vehicle motors has been attained, the figure 
being about 50 per cent. watt efficiency, which, considering the high 
rates of charge and disch and the loss of efficiency by operation 
0 ial discharges, as will be explained later, is very creditable. 
e charging of all of the batteries is controlled from a single central 
switchboard. Under the system adopted, this portion of the work is 
so simplified that even during the hours when the greatest number 
M batteries are being charged, one boy is able to handle the entire 
0 | 
The specific gravity of the electrolyte of the Chloride-Manchester 
batteries is 1,250 when the cells are fully charged, and that of 
the Exide batteries is 1,300. The maintaining of the densi 
of the solution at the proper point and the replacing, wi 
water distilled on the premises, of the loes by M great is very 
important. This work is in the hands of specially trained men. 
Maintenance includes, under the sub-head of Renewals,” the cost 
of plates, separators and incidental supplies used in maintaining the 
integrity of the equipment. The most accurate figures on the cost of 
renewals are based on the life of the plates, &c., in vehicle-miles. 
This will, of course, depend greatly upon the conditions of service. 
The greater the mileage made on each charge the longer will be the 
life, other things being equal; an Exide battery which had made 
1,480 miles on 40 c , or an average of 37 miles per charge, 
showed no more deterioration than one which had made but 
1,040 miles on the same number of charges, or an average of only 
26 miles per charge. | 
À very rigorous standard has been adopted in determining the end 
of the life. No battery is allowed to remain in service after it falls 
below its rated capacity, as given ahove, This is made possible by 
reason of a most valuable characteristic of cells of the Exide p/m 
1.6., the maintenance of a very constant capacity during most of the 
life of the plates. In other words, the capacity upon which the above 
figures are based is not the maximum reached by the cells in the 
course of their life, nor the average capacity during that life, but is 
the minimum capacity. The initial capacity is about 6 per cent. 
above this capacity, or 4} hours at 39 amperes. This increases during 
the first 20 to 25 ГА to a maximum of 25 per cent. above the 
rated capacity, or five hours at 39 amperes. m this point it 
ually falls until the rated capacity is reached. The end of the 
ife is then at hand, the fall in capacity from this time on being very 
rapid. Rating the cells on this basis results in great satisfaction to 
the user, as the average capacity e whole life is upward of 
12 per cent. in excess of the rating. The average maximum capacity 
has been given as 25 per cent. higher than the rated capacity, or 
five hours at 39 amperes. This is a conservative fi many 
teries rising as high as 5} to p hours at that rate, and few failing to 
go as high as five hours. he high capacity attained by these 
atteries has made possible continuous runs on a single charge far 
in excess of the 42:7 miles miles given as the mileage capacity 
under ave conditions. The New York Transportation Co. 
appreciates that an abnormal performance under special conditions 
has little practical value, and no special effort has been made to 
establish a record. Runs of over 60 miles have, however, been made 
on several occasions, both in regular operation and under test condi- 
tions. The average capacity, as ascertained by recent test discharges, 
of the seven batteries which had made, up to February Ist, over 
4,500 miles, із 4] hours at 39 amperes. All of these batteries 
are still in operation and doing as good work as at the beginning 
of their life. The average capacity of all the other batteries still in 
service (62 out of the original 75) was, on Feb 1st, about 
hours at 39 amperes. A conservative estimate of the average life 
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which will be obtained would seem, therefore, to be not less than 
4,500 miles. This refers on ly to the positive plates. The negative 
plates in all of these batteries show much less deterioration than do 
the poeitives, many being apparently as good as when first placed in 
service, There is no doubt but that a majority of them will be able 
to outlast a second set of positives, Assuming that only one-half 
will bave a life double that of a set of positives (and this estimate 
is a safe one), the total life of one-half will then be 4,500 miles, and 
of the other half 9,000 miles, or an average life or all negative 
plates of 6,750 miles. If, then, the life of the positives be 4,500 
miles, the ege life of all plates will be 5,625 miles. At the end 
of this life the plates are still worth from $30 to $10 as scrap lead. 

Prior to the introduction of the wood separator, and during the 
months just previous to the removal of the company to its present 
station at Forty-ninth-street and Eighth.avenue, operation was con- 
ducted under great difficulties, The old station, located at 1,684, 
Broadway, had been outgrown, the business having assumed such 
proportione that the equipment and floor space were no longer 
adequate. During this time the batteries did not receive the atten- 
tion neceesary to satisfactory results, and for a time deterioration 
was rapid. Many of the older vehicles were sold and others were 
reconstructed to adapt them to use the new size of battery. The older 
batteries, tberefore, [есш obsolete before the end of their life had 
been reached. The company still has in its possession many of these 
old ge ts, and they are gradually being made use of by reconstruction 
and adaptation to the present equipment. 

Under “ Renewals” come also the separators.. The life of these 
has already been mentioned, and this expense is small. Cleaning, 
the next item in the cost of * Maintenance," is made necessary by 
the gradual accumulation of sediment in the bottom of the jars. 
The pla'es rest on ribe, which are 2in. high. The active material is 
thrown down more тару from the Exide than from the Manchester 
plates. Cells of the former type require cleaning after each 1,500 to 
1,800 miles, and of the Jatter after each 2,400 to 2,800 miles, With 
the corrugated perforated hard rubber separators Chloride batteries 
had to be cleaned after only 600 to 1,200 miles, due to the sediment 
lodging between the plates instead of falling to the bottom.  Ifclean. 
ing be delay«d after the sediment accumulates in sufficient quantit 
to touch the bottom edges of the plates, deterioration is very rapi 
A watch is therefore kept on the mileage, and examination made 
from time іо time, and the cells cleaned out promptly when it 
becomes necessary. The work of cleaning is systematised, and is not 
a serious matter. A set of clean jars in a tray is provided, the con- 
necting straps are cut and the elementa lifted out, rinsed off and 
placed in the clean jars. Fresh acid is then put in, the straps 
re-burned, and the battery is again ready for service. 

The business of the New York T rtation Co. has increased 

ly within the year, and is limited only by the capacity of 

e equipment. Dis regarding pleasure vehicles, suitable only for 
summer use, over 90 per cent. of the vehicles owned are in constant 
operation, less than 10 per cent. being the proportion out of commis- 
sion from day to day for repairs of all kinds. To sum up this pre- 
sentation of the situation, the New York Tranportation Co. is 
demonstrating, in its daily business, that the electric automobile has 
been developed to the point where, in reliability, radius of action and 
operating costs, it meets all the requirements necessary to com- 
mercial success, and that the development of a storage bat 
especially adapted to work under the rigorous conditions imposed, 
has contributed greatly to this result. So far from being an insu- 

erable obstacle to the success of electrically-propelled vehicles, the 

attery is to-day better adapted to its work than some other portions 
of the equipment, and, in point of maintenance cost, a smaller factor 
in the total expense of operation than are, for instance the rubber 
tyres on the vehicle it rune. 


PROGRAMME OF THE INTERNATIONAL TRAMWAYS 
AND LIGHT RAILWAYS CONGRESS. 


| The twelfth congress of the Union Internationale Permanente de Tram- 


ways is to be held. at the Berners Hall, Agricultural Hall, London, N., on 
June 30th and July Ist, 2nd, örd and 4th. The congress will be opened 
at 12 noon on June 30th by the Right Hon. G. W. Balfour, M. P., President 
of the Board of Trade :— 

12:50 p. m. The Tramway and Light Railway Exhibition will be formally 
opened also by the President of the Board of Trade. 

1 p.m.—Lunch offered by the Exhibition committee. 

5 p.m.— Visit to City of London, Guildhall, &c. 

8 p.m.— Reunion of the International Union of Tramways at the Insti- 
tution of Mechanical Engineers, Storey's Gate, St. James's Park. (By kind 
permission of the Council.) 

Tuesday, July 1. 

The names of the members who have prepared each report (rapporteurs) 
are placed after the respective subjects with which they are charged. 

9:50 a.m. to 12:30 p.m.—‘“ Transfer Tickets (correspondence), M. Laval- 
lard, manager, Paris Omnibus Company; Narrow v. Ordinary Gauge, 


M. C. de Burlet, general director, Belgian Light Railway Co.; Brakes, 
M. Poetz, engineer-in-chief of the Hamburg Tramways Co. ; “ Proposed 
Basis for Estimating Power of Motors," Dr. G. Rasch, of the Polytechnic: 
School, Aix-la-Chapelle. j i 

12:30 p.m.—Lunch offered by the Mayor of the Borough of Islington in 
the Welcome Hall. | 

2 p. m.— Visit to the Islington power station. 

3 p. m.— Visit to the City and Great Northern underground (tube) 
works in construction. | | 

9 p.m.— Conversazione given by the President and Mrs. Swinburne and 
the Council of the Institution of Electrical Engineers at the Natural 
History Museum, Cromwell-road. 


Wednesday July 2. | 


9.50 a. m. to 12.50 p.m.—“ Conditions [under which Tamways may be 
Leid on Roads," M. Albert Janssen, general secrctary and director of the 
Brussels tramways; “Laws Regarding Tramways and Light Railways,” 
Mr. R. H. Scotter; Car Sheds,” M. Trautweiler, engineer - in- chief, 
Strasburg Tramways Co.; Traction Systems, M. Ziffer, director of 
several Austrian light railway companies. . 

l p.m. Train to Bank Station by City and South London Railway, 
Bank to Shepherds Bush Station by Central London Railway ; visit to 
power station, return to Bond-street Station. 

5 p.m. to 5 p.m.—Visit to Westminster and the House of Commons; 
visit to the art studio of the Royal Doulton Potteries, Lambeth ; visit to 
the power station of the Westminster Electric Supply Corporation ; visit 
to the Westmins‘er pumping station of the London Hydraulic Power Co.; 
visit to the Baker Street and Waterloo undergrcund (tute) Railway 
(limited to 20) ; Drive in the evening. 


Thursday, July 3. 


9:30 a.m. to 12:30 p.m.— Profitable Employment of Rolling Stock," 
M. J. Н. Neiszen, manager of the Amsterdam Corporation Tramways ; 
“Central Static ne,” M. Ch. Thonet, director of the General Contract Com- 
pany of Liége ; '* Cost of Electric Energy," M. Cb. Thonet. 

1 p.m.—Train from St. Pancras station ard thence to Chelmsford. Visit 
to the electrical works of Meters. Crompton & Co. A tea will be offered 
by Lieut.-Col. Crompton, member of Council. : 

5 p. m.— Return to Liverpool-street. 

6 p.m.— Train to Crystal Palace. 


Friday, July 4. 

9:30 a.m. to 12:30 p.m.—"'' Underground (Tube) Railways," Mr. P. W. 
McMahon, chief engir eer of the City and South London Railway ; Car- 
riage of Luggsge, Goods and Mails, Mr. G. Marea], manager of the Biella 
Light Railways; Heating of Cars," M. Peirer, chief engineer, Great Berlin 
Tramways Co.; Report by Messrs. Leon Janssen (managing director of 
the Brussels Tramways) and Geron (director of the Cologne Tramways Co.) 
on “A Uniform System of Accounts"; various communications ; clore of the 
congrese. | 

1:20 p.m.— General meeting of the International Tramways Union. 

5 p,m.— From the Angel station to Stockwell by the underground (tube) 
City and South London Railway ; visit to Stockwell power station. 

6 p.m.— Parade of heavy motor waggons «n Embankment. 

8 p.m.—Banquet given by the Tramways and Light Railways Asso- 
ciation to the foreign members of tbe Inter national Tramways Union, at 
De Кеуғег'в Royal Hotel, Victoria Embankment. The ckair will be taken 
by the Right Hon. J. Bryce, M. P. 


REICHSANSTALT TESTS OF THE NERNST LAMP, 


We have just received from the Allgemeine Elektricitüts Gesell- 
schaft the results of c flicial tests made at the Physikalisch-technische 
Reicheanetalt on two specimens of the Nernst lamp. The certificate 
of the tests is dated May 26, 1902. Two types of lamp were tested, 
one pattern having a straight and the other a curved filament. The 
former of these is the one now cn the market, end the latter is an 
experimental pattern which the company hopes to perfect in a fhort 
time. The following are the records of the two sets of tests :— 


I.—Lamyp with Straight Filament. Mean of Five Lamps. Pressure 


220 Volts. 
: Current Candle- Per cent. de- Watts per 
Time (hours). (amperes). power. crease in c.p.| candle. 
0 0:264 3551 0 1°65 
50 0:261 . 52:4 7˙7 1-77 
100 0:260 32˙5 8:0 1:77 
200 0:255 50`1 140 1°85 
500 0:242 21:5 . 216 195 
400 0:257 26:5 24:5 1:97 
Mean during) 2 х ) 
400 hours 0:251 501 1:85 


One of the filaments burnt out after 310 hours, another after 
379 hours, and the remaining three were intact after 400 hours. 
The mean life is, therefore, over 378 hours The heating epirals 
were not damaged. | 
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II.—L with Curved Filament. Mean of Five Lamps. Pressure 
ш 220 Volts. 
à Current Candle- Percent. de-| Watts per 
Time (hours). | (amperes). power. crease in c.p. candle. 
0 | 0959 401 0 | 142 
50 | 0:259 865 95 157 
100 0:259 58.1 50 | 149 
200 0247 341 150 | 159 
300 0-228 352 | 172 | 158 
400 | 0219 27-6 310 1°75 
Mean during | | f | | 
400 howe}, 0245 ма 157 


One filament burnt out after 150 hours and the other four were 
intact after 400 hours. The mean life of the filaments was, there- 
fore, over 350 hours, The heating spirals of two lamps broke down 
after 110 and 395 hours respectively. Therefore the mean life, taking 
account of the heating spirals, was 291 hours. 


PARLIAMENTARY INTELLIGENCE. 


—— 


MEDWAY AND THAMES OANAL. 


A Committee of the House of Commons, presided over by Mr. Tatton 
Egerton, resumed consideration of the Medway and Thames Canal Bill on 
Monday. This bill has passed a Committee of the House of Lords, and ita 
object is to make a canal from the river Medway, near Rochester, to the 
river Thames about 2 miles below Gravesend. The proposal is to employ 
electric haulage, and & description of the scheme will be found in our 
report of the House of Lords Committee stage (Zhe Electrician, Vol. 
XLVIII., pp. 788 and 829). 

Mr. H. О. O'-HAGAN, chairman and managing director of the City of 
London Contract Corporation (Ltd.), and also chairman of the Londor and 
Chicago Contract Corporation (Ltd.), said there had been a combine of the 
cement manufacturers, and the Thames and Medway had to be associated 
with the manufacture of cement on the Medway. The manufacturing 
capacity of the cement works was 2,000,000 tons a year, about 1,000,000 on 
each river. Those interested in the combination soon came to the con- 
clusion that the various works on the Medway were, in point of situation, 
at a considerable disadvantage as compared with those on the Thames. 
About 90 per cent. of the cement had to find its way to London, and at 
present they had to send it round by the Nore. "The proposed canal would 
also be useful for the carriage of clay to the Thames works from the 
Medway and of coke to the Medway from the Thames, besides being 
of use to the large paper, oil and brick industries on the Medway. It 
might be expected that at least 5,000,000 tons would take that route per 
year, and he thought the canal would pay. His company would, if neces- 
sary, find the whole of the capital, but other cement manufacturera were 
prepared to subscribe. When the bill was before the House of Lords it was 
opposed by the South-Eastern and Chatham Railway Co., but they had 
since come to terms with them. It would be an advantage to the lower 
reaches of the Thames to get rid of this barge traffic, because they had to 
tack a good deal, and it was not always easy to avoid them. 

Col. HOLLAND (one of the promoters) said if they got an average of 
3а. or 4d. per ton the canal would pay, but they would probably get more. 

Mr. H. POPE (connected with the Wickham Cement Works) was asked 
as to the charges for the electrical hauling of the barges. He said if the 
charges were excessive people would not use it, but use steam tugs. 

Mr. P. J. Neate (deputy-mayor of Rochester), Mr. E. A. Gill (managing 
director of the London and Rochester Barge Co.), Mr. Gamman (a Chatham 
carrier by boat), Mr. Morris Spencer (in the seed-crushing trade at Strood) 
and Mr. Alfred Brooks (of the Associated Portland Cement Manufacturers, 
1900, Ltd.) gave evidence, and every witness was cross-examined at some 
length by Mr. Freeman, K.C., Mr. Baggallay, K.C., and Lord Robert Cecil, 
K.C., tbe bill being opposed by the Ecclesiastical Commissioners, St. John's 
College, Cambridge, and the Mercers’ Company. 

Mr. EDWIN FOX, the surveyor, gave evidence as to the surveying por- 
tion of the scheme, and eaid that the proposed canal was 5 miles long, and 
they proposed to acquire 76 acres of land in addition to easementa. 

On Tuesday, Capt. PIRRIE, retired naval captain, said he was inti- 
mately acquainted with the reaches of both rivers. In the very finest 
weather it wou'd take from two to three tides for & barge to get to Lon- 
don. In bad weather barges were often delayed for days. The canal 
would be useful for passing torpedo boats and small destroyers through, 
and he should imagine it would also be good for trade. 

Mr. J. E. WALLER (of Messrs. Kincaid, Waller and Manville), engineer 
to the scheme, said he did not consider there were any engineering 
difficulties. 

Mr. HUTCHINSON : You do not propose to bind persons using that 
canal to take their haulage from you -I do not think we have any powers 
to do so ; the captains can do as they like. 

Although you are taking the powers to work the canal by electricity you 
do not say the people who use the canal must of necessity use the electric 
power — No, I think we are only in a position to say that, “if you do use 
our power you must pay us for it.” 

Witness went on to say that the traffic could be moved by steam, oil or 
electrical power. There were two tunnels in the course of the canal, each 
of which was 3 mile long, and the reason they preferred tunnelling to 


cutting was summed up in the one word, “cost.” The capital was 
£240,000, but with borrowing powers it reached £320,000, and the 
estimated cost of construction was £245,510. He said that there was 
nothing in the opposition which could not be met by compensation and 
accommodation. They proposed to go through the chalk lands of the 
Ecclesiastical Commissioners, but, of course, for whatever chalk they took 
the Commissioners would be compensated. Witness said the promoters 
did not intend erecting a generating station if they could come to a satis- 
factory arrangement with the Kent Electric Power Co. | 

Mr. Bamber апа Mr. White, local witnesses, gave evidence, and this 
concluded the case for the promoters. 

Mr. HARRY KEEP, senior partner in a firm of lighters and barge 
owners, said he did not think there would be a difference of above half-an- 
hour in the two routes, although the proposed route was much shorter than 
the existing one. | 

Half-a-dozen similar witnesses were called, and upheld the opposition 
counsel's contention that there would be no saving of time by the pro- 

canal. 

At Wednesday's sitting further witnesses were called on behalf of the 
opposition. Among them was 

Mr. TUFF, Mayor of Rochester, who said he was joint owner of over 
40 barges, and he could not see that the canal would be of any use to the 
trade. As Mayor of Rochester he could not hear of any great public feeling 
for the canal, and he was afraid it would not be beneficial to the city. The 
canal would not, he thought, be of any benefit in the case of fog. The 
matter had never been discussed in his council, and he did not attend to 
represent the opinion of the Corporation of Rochester. 

One cement manufacturer said if they had the privilege of going through 
the canal for nothing he thought they would hardly ever use it, whilst 
Mr. Tatham, clerk to the Navigation Commissioners of the Lower Med way, 
said they had about half a million tons of traffic, and he did not think a 
single barge would take the canal. 

Mr. CLUTTON, surveyor to the Ecclesiastical Commissioners, said the 
Commissioners were constructing a road from their chalk works to Strood, 
and the canal would sever that road. He also said there must be consider- 
able value in the chalk lands proposed to be taken by the promoters, and 
that the amount put down in the estimates was not sufficient. 

Mr. WATNEY, a past vice-president of the Surveyors’ Institute, esti- 
mated that the chalk the promoters would obtain from simply the cuttings 
through the Commissioners’ land would be about a million tons, and the 
Commissioners got 6d. a ton out of their chalk. The promoters estimated 
they could satisfy all claims for land and severance with £12,000, but 
witness said it was inadequate for the Commissioners’ claim alone. 

Mr. Abernethy and Mr. Galbraith, engineers, also gave evidence, chiefly 
in regard to the chalk dispute and the cost of construction. 

Mr. FREEMAN, K.C.. then addressed the Committee on behalf of the 
Ecclesiastical Commissioners, contending that there was no public necessity 
for the canal, that the estimates were not sufficient, that insufficient 
evidence had been given as to how the capital would be obtained, and that, 
if constructed, the canal would not pay. 

Yesterday (Thursday), Mr. PAGE, K.C., replying to the opposition, sub- 
mitted that the case of the promoters was an overwhelming one of the 
public need. Twice a similar canal to this had been promoted, once about 
1С0 years ago and once in 1885, but at neither of those dates was the trade 
anything like what it was to-day, and the schemes failed. By the proposed 
route the distance would be 28 miles as against 59 miles by the present 
route round the Nore—a saving of more than 50 per cent. The estimates 
of chalk by the opposition witnesses were absolutely fallacious. 

After considering in private the Committee declared the preamble 
proved subject to certain protective clauses, and a clause guarding against 
the abandonment of the canal to the west of the railway. 


LONDON UNITED TRAMWAYS BILL. 


On Friday last, before the Committee of the House of Commons which 
is hearing this bill, further evidence was taken in opposition to the Wimble- 
don lines, and chiefly to the tramway up Wimbledon Hill. 

Mr. C. GILES, a resident at Wimbledon and a former member of the 
House of Commons, said that in North Wimbledon there were many 
residences of large rateable value, some being as high as £1,000 per 
annum, but in South Wimbledon there was practically & working men's 
population, who only went to the common on such occasions as bank holi- 
days and fine Sundays. Wimbledon Hill even now was none too wide for 
the traffic which had to zig-zag up it, and the tramway would increase the 
difficulty. Feeling in North Wimbledon was very keen against the line. 
There would be some advantage to the houses on Wimbledon Hill in the 
tramway, because it would give constant means of communication with 
Wimbledon station, there being at present no public means of communica- 
tion ; but the occasional convenience of the line would be entirely out- 
weighed by the everlasting inconvenience and the noise. 

Mr. J. W. BENN, chairman of the Highways committee of the 
London County Council, said the policy of the London County Council, since 
they had been the tramway authority for the county of London, had 
been to refuse to sanction the entry into the county of London of 
private undertakers for the purpose of tramway construction. The 
County Council objected to some of the proposals in the present bill 
because they had proposals which would cover the same ground. Their 
chief objection to the line from Hammeramith through Barnes and 
Mortlake to Richmond was as to its crossing Hammeramith Bridge. 
He admitted that last year, in giving evidence in regard to a tram- 
way over this bridge, he made an offer not to object to the company 
taking & line across the bridge upon conditions for strengthening the 
structure. But since that time the County Council had changed 
their engineer, and their present engineer, Mr. Fitzmaurice, who was 
an expert more especially in relation to bridges, had given an opinion 
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which led the Council to take a more serious view and modify the opinion 
they had held. He would much prefer that the County Council should 
build a new bridge and undertake the responsibility of constructing the 
line themselves. That recommendation he would be prepared to make to 
the Highways committee. Ifthe bridge were reconstructed it would be 
with a view to meeting all public requirements irrespective of tramways, 
and it would include space to allow two lines to be laid. Suspension 
bridges were certainly not a desirable form of bridge to carry tramway 
traffic, and the width would not allow of two lines being laid, because there 
would only be 5ft. free on either side. If the County Council crossed the 
bridge they would undoubtedly connect with the tramway systems north 
and south. | 

Cross-examined : He agreed that Brooklyn Bridge, which is a suspension 
bridge, stood the strain of à double line of trams. 

By the CHAIRMAN : It would be very difficult to obtain an under- 
taking from the London County Council as to the reconstruction of the 
bridge because the County Council would have first to see that there were 
responsible promoters prepared to meet the Council on the other aide of 
the bridge. Assuming that there were such responsible promoters, he 
could not give an undertaking on behalf of the London County Council. 
The subject would bave to be considered by the Highways and Bridges 
committees and by the Council iteelf, and that could not be done in less 
than three weeks or a month. Last year he made an offer to rebuild the 
bridge, and that offer had teen in no way withdrawn. 

The CHAIRMAN eaid the Committee were in a difficulty. Last year 
tke promoters came to an agreement or understanding with the County 
Council, and they assumed this year that that understanding was renewed. 
Now, for the first time, the company found there was strong opposition to 
the bridge being ueed at all. There was all the difference in the world 
between a line which would have a line connection with the north of 
London and one which started from the south side of the bridge for Rich- 
mond, and which might not obtain that connection, or perhaps only obtain 
it on onerous terms as regarded some part of the company's system in 
another part of London. The Committee might adopt the course of 
allowing the tramway over the bridge for & certain period, at the end of 
which the London County Council would take it over. It was, therefore, 
most desirable that the County Council should not be prejudiced by the 
Committee passing the bill with any conditions that would embarrass them. 
It was worth an effort, therefore, to see if a definite understanding could 
not be arrived at. | 

After an adjournment, Mr. MOON, К.С. (for the London County 
Council), said his clients had considered what had fallen from the Com- 
mittee, but they could not act without certain formalities being observed. 
It was not possible to go further than Mr. Benn had gone in stating that he 
would recommend that the trams on the south side of the bridge should be 
constructed, and in expressing the belief that the Council would adopt 
that recommendation. 

Mr. FITZMAURICE, chief engineer to the London County Council, was 
then called. He said the roadway over Hammersmith Bridge, a light sus- 
pension bridge, was 27ft. wide for the greater part of its length, but at two 
points it was only 19ft. 9in. wide, and at two others 21ft. The bridge 
was not at all suitable for a double service cf trams, which even at the 
wide part would completely block the traffic. The bridge was always shut 
upat holiday or other times when there was the likelihood of there being 
acrowd of people, the danger arose from the strain on the bridge ; and 
the oscillation was a serious matter. It was impossible to say what the 
effect of the oscillation would be. To reconstruct a bridge of that width 
would be to throw away money, and the proper thing to do would be to 
construct a fresh bridge. | | З 

By the CHAIRMAN : If only one tramway line were authorised across 
the bridge it would remove part of the weight. His opinion would not 
be modified favourably to the scheme if it were limited to seven years. Hia 
objections would be fully alive during such a period. 

This cloeed the evidence for the London County Council. 

A number of additional witnesses (including Mr. T. Jackson, R.A.) were 
then called in opposition to the line up Wimbledon Hill, by the side of the 
common. 

On Monday Mr. MOON addressed the Committee on behalf of the 
London County Council, whose opposition to the bill related only to the 
portion of line which crossed Hammersmith Bridge and was in the area of 
the London County Council between Hammersmith Bridge and a point 
near Hammeramith-broadway. He admitted the desirability of the line, 
but he said the objection of the County Council related first to principle, 
and, secondly, to expediency. The County Council had purchased 95 miles 
of tramway in London, and they had given notice to purchase 16 miles 
Dore, and by Jan. l next there would be only 5 miles of tramway not 
owned by the County Council in the whole area of the administrative 
eounty of London. In 1896 the Council obtained power to work tramways, 
and in 1900 power enabling them to use electricity to work them, and by 
the end of the present year it was hoped that some portion of the tramways 
south of the Thames would be run by electricity. The Council also, in 
pursuance of the general policy tbat they should provide a comprehensive 
system of communication with all parts of London, had introduced and 
obtained power to construct a number of additional lines. The lines 
of the London United Company coupled up, or neatly coupled up, 
with the tramways of the County Council at or near the county 
boundary, and arraugements were being made with the tramway 
authorities in Middlesex, Essex and Surrey on the north, east and south 
of the county for exchanges to take place between the lines of tramway 
and light railways in those counties running up to the boundary of 
London, eo that there should be through services and passengers should 
Dot have to alight at the boundary. It was not, therefore, an exceptional 
thing for a tramway to stop at the boundary. The County Council had 
uniformly resisted any attempt on the part of tramway undertakers to 
enter the county of London without the consent of the County Council. 


The CHAIRMAN : What satisfaction can you give the Committee that 
the County Council will construct or reconstruct this bridge, lay this link 
from Hammersmith-broadway, couple up with the line brought to the south 
end of the bridge, and make suck arrangements as may be mutually conve- 
nient if the Committee hold their hands at the south side of the bridge t 

Mr. MOON : I can only repeat the evidence Mr. Benn has given. 

The CHAIRMAN : That so far as you are able to pledge the Council 
you will pledge them to apply next session to Parliament for power to 
reconatruct the bridge and construct this line. 

Mr. MOON: Yes. Continuing, he said the County Council were advised 
by their present engineer that there would be no difficulty in adapting 
the bridge to tramway traffic, but the expense would be very considerable ; 
and further, that when the line was carried across the bridge the tramway 
service would not be efficient because of the narrow parte. "Therefore the 
Council had come to the conclusion that the method suggested last year 
of dealing witb this matter was not the proper solution. 

The CHAIRMAN : The Committee are quite agreed that the Council 
have no ground for changing their opinion. 

Mr. MOON, concluding, urged that the County Council ought to be left 
to deal with this question ia the manner which would be best not only for 
this district but for the whole of London. They thought the best way 
would be to construct a bridge which would take the place of the existing 
bridge; and therefore they submitted that the powers sought by the pro- 
moters ought not to be granted so far as regarded Hammersmith Bridge. 

Mr. BALFOUR BROWNE, K.C., briefly replied on this part of the case, 
urging that no new circumstance had ari:en since last year, when the 
London County Council made an arrangement with regard to crossing the 
bridge. The present offer of the County Council was indefinite, and there 
was no guarantee that the tramways would be carried over the re-con- 
structed bridge by the County Council, because the Hammersmith Borough 
Council had refused to sanction various proposals of the London County 
Council. The London ratepayers might very justly object to a large 
expenditure for a bridge which was to replace one that was only built in 
1884 and pronounced safe by engineers. The suggestions of the London 
County Council meant prolonged delay, two years before Parliamen 
powers could be obtained, and five or six years before the bridge would be 
completed. If power to cross the bridge were given the company they 
would do all that was neceesary to make the bridge safe. 

The CHAIRMAN, after consulting with his colleagues in private, said 
that the Committee would not allow tbat portion of the bill which related 
to the line from the south side of Hammeramith Bridge to the Broadway, 
and they were unanimous. 

Several witnesses were then called in opposition to the Wimbledon lines. 
One of these witnesses, 

Mr. E. S. EVANS, resident manager at Wimbledon of Mesers. Hampton 
& Son, house and estate agents of Pall Mall, said the construction of the 
tramways proposed in Wimbledon would very seriously depreciate the pro- 
perty on the line of route, especially the property of high value. Houses 
of £100 per annum or more would be increasingly difficult to let, He 
knew of houses in Ealing which had been unlet since the tramways had 
been constructed there. No house on the route of the Ealing trams above 
£50 a year had risen in value. 

On Tuesday Mr. W. WISE, a builder living in Worple-road, Wimbledon, 
and possessing property there, said the tramways along Worple-road and 
to the Common were unnecessary, and as regarded property in North 
Wimbledon they would be detrimental to it to the extent of 25 per cent. 

Cross-examined by Mr. COWARD: He did not know that Worple-road, 
at present 24ft. wide, was to be made 49ft. wide. No tramway should be 
allowed in a roadway of leas width than 50ft. 

Mr. D. GRIFFIN, of Messrs. J. Griffin & Son, estate and house agents, 
of Ealing, was then called on behalf of the promoters. Examined by 
Mr. COWARD, he said when the London United Tramways Co. promoted 
a bill for the construction of tramways through Ealing he strongly 
opposed it because he thought they would do the place harm, and because 
he considered that the property on the line of route would be depreciated. 
Since the introduction of the services he had altered his opinion absolutely. 
He found that all property had appreciated in value, not only on the 
main road but also in the by-roads. He would describe Ealing as essen- 
tially a residential neighbourhood of a high-class character. There were 
now fewer empty houses in Ealing than before the tramwayscame there. A 
certificate from the rate collector showed that just before the construction 
of the trams there were 20 houses empty in the main road, whereas now 
there were only six. 

Mr. WEDDERBURN having addressed the Committee on behalf of the 
Wimbledon frontagers, evidence was called in opposition to tramway 
No. 10, along Merton-road and Merton High-street to the boundary of the 
county of London. 

Mr. Е. J. ALDIS, а frontager, said there was a good local train service, 
and a line of omnibuses between Ray nes Park and Clapham Junction. In 
particular he objected to the Lill because the promoters proposed to reduce 
the width of the pathway from 15ft. to 8ft. 

The Hon. J. SCOTT MONTAGU, M. P., said he was of opinion that tramways 
should only be sanctioned on roads of sufficient width to allow of th 
development of automobile traffic. | 

Col. R. E. B. CROMPTON said that tramlines were of considerable 
inconvenience to general traffic, and largely diminished the carrying capacity 
of a road. He found that omnibuses could carry past a given point in one 
hour 8,000 passengers; yeta tramway, as at Shepherds Bush, wbere it 
blocked the roadway and generally interfered with the traffic, could only 
carry 7,000 passengers in the same period. He held that the development 
of locomotion in future would not be in the direction of tramways but in 
the direction of automobiles. 

The Rev. C. P. CLARKE, incumbent of Holy Trinity, Merton, objected 
to the proposed line past his house, because it would interfere with his 
land and create noise during the progress of church service. 
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Mr. CLIFTON ROBINSON, recalled, said it was not proposed to take any 
of Mr. Clarke's property. The tramway past the church could be worked 
by interlaced lines, on the opposite side of the roadway, and thus the 
necessity for taking any portion of the church property would be avoided. 

On Wednesday the Rev. C. P. CLARKE, re-called, stated that he bad 
made an agreement with the promoters under which he withdrew all oppo- 
sition to the bill. The terms provided that the promoters should acquire 
the lands scheduled by them in front of the Holy Trinity Church and раг. 
sonage, paying to him £750 in full satisfaction of all claims in relation 
thereto. The promoters also undertook to construct a fence or wall to his 
satisfaction, and agreed that there should be no sounding of gongs or bells 
during divine service on Sundays by cars while paesing the churcb, and, 
further, that the cars should not stop in front of the church or parsonage. 

In reply to the Chairman, he said he had the authority of the Eccle- 
siastical Commissioners for entering into this arrangement. 

Mr. RAVENSHIRE, an auctioneer and surveyor, of 49, the Broadway, 
Ealing, said that the large houses on the line of route of the tramways in 
Ealing had depreciated considerably in value in consequence of the con- 
struction of the tramwaye. The trams ran nearly all night, and inter- 
fered with one’s sleep and general comfort. The weight of the cars was 
such as to cause slight earth tremors. The tramways bad caused a slump 
in the market in regard to high-class property, by which he meant houses 
of ever £70 or £80 per annum. 

Further local evidence in opposition to the Hammersmith and Richmond 
line was then taken. One witness, | 

Мг. MORLEY, а resident on The Terrace, Barnes, said that a memorial 
against the tramway had been signed by some 600 persons. A meet- 
ing of owners and ratepayers in the district, summoned by the Dis- 
trict Council, was held on Feb. 21 last, to sanction expenditure of rates 
in opposition to the bill At about that date the agreement with 
the promoters was signed by the Council, At the meeting the Council 
were accused of not having а bona fide intentions to oppose, and they were 
therefore requested to state their intentions with regard to the cramway 
company. They declined to do that, and the meeting almost unanimously, 
with the exception of the district councillors, declined to allow them to 
oppose the bill. 

Croes-examined : The London General Omnibus Co. were paying & 
portion of the expenses of the opposition to this part of the line. 

The Rev. B. J. KITSON, rector of Barnes, said the majority of the 
residents of Barnes regarded the line from Hammersmith Bridge to Rich- 
mond as unnecessary. They were quite satisfied with the present service 
of omnibuses. In the district there was a working-class population of about 
2,000, а considerable number of whom were employed by the London and 
South-Western Railway at Waterloo. 

Dr. BATHER, another resident on The Terrace, expressed a very strong 
opinion in opposition to the new service of trams, which would pass very 
near his house. They would involve the taking of a part of his fore- 
court, and by their noise and vibration spoil his house for the purposes of 
quiet scientific research, for which he took it. 

Sir C. ELLIOT, chairman of the Finance committee of the London 
School Board, and chairman of the Wimbledon Elementary Schools com- 
mittee, considered tbe tramways, if they passed the school, would cause 
great additional danger to the children as they left the school iu Merton- 
road, The Board of Education now required schools to have separate 
entrances for boys, girls and infante. It would be practically impossible for 
the school authorities to make additional entrances in the side road without 
acquiring additional property. He suggested a clause preventing the 
company from taking, otherwise than by agreement, any portion of the 
property belonging to the trustees of the Wimbledon public element 
schools, and providing that the trustees of the schools might make suc 
alterations in the entrances and playgrounds as the Board of Education 
might consider to be adequate to prevent risk of danger to the children, 
this being done at the expense of the company, who should also acquire for 
the trustees so much of the land adjoining the playground as the Board of 
Education might consider necessary for the purpose. 

The CHAIRMAN : If you can accept a new clause, Mr. FitzGerald, which 
would not bind you to purchase any property, but which would simply 
regulate the pace of the cars past the school during school hours, and so Jong 
as Ls school existed, to walking pace, the Committee think that would be 
sufficient. 

Mr. FITZGERALD said he would have a clause to that effect drawn up. 

Mr. EDWARDS-JONES, representing the Wimbledon Elementary School 
committee, however, obtained permission to address the Committee. He 
pointed out that it would be difficult for a private individual to enforce 
such a clause, and he urged that, if the promoters were not required to 
provide the land with the aid of which to make extra entrances, they should 
at least pay the expense of alterations at the school rendered necessary by 
the working of the tramway. 

Mr. COWARD (for the promoters) said he was prepared to accept the 
clause, but leaving out the last part requiring the company to acquire land 
for the trustees ; 
clause suggested. | 

The CHAIRMAN : If we pass that section we shall give a regulating 
clause and no more, 

Mr. BURROUGHS, the architect to Dr. Bather, was then called with 
reference to that gentleman’s statement as to the possibility of the river 
wall affecting the subsoil drainage. He eaid he had had no specific 

measurements made, and he was unaware what arrangements the company 
had made with regard to drainage ; but in the case of his own house, the 
water being drained away from the clay soil, the house cracked. The cars 
of this company were very heavy, and Dr. Bather's house being an old one 
vibration might occur ; but he had never known a case of vibration arising 
from tramways. 

Yesterday (Thursday) further local evidence having been adduced in 

opposition to the Barnes section, Lord ROBERT CECIL, K.C., addressed 


he couid not accept both this and the speed-regulating 


the Committee on behalf of frontagers on the Barnes section. He con- 
tended tbat the line was unnecessary and contrary to the wishes of the 
residents, and that the proposed embankment was introduced as an after. 
thought. He also commented adversely on the agreement of the Barnes 
Urban District Council to extend the period at the end of which they 
could purchase the tramway undertaking, and ing, further, to 
purchase as if it were a going concern instead of at old iron price, as 
would be the case under the Act of 1870. He had never heard of such an 
extension of the period, 

The case in реа of the London and South-Western Railway Со. 
was then proceeded with. 

Mr. CHARLES OWENS, general manager of the London and South- 
Western Railway, said it had been suggested that the South-Western Rail- 
way Company bad acquiesced in the tramway proposals of the promoters. 
Those proposals when made had been seen to be Sip spada and injurious 
to the interests of the railway company, but in the absence of direct 
evidence of the effect of tramways on the railway, witness did not advise 
his directors that they should offer opposition to them. He had now had 
actual experience of the effect of tramway competition and found that it 
was а very serious matter. His railway had had considerable traffic 
between Shepherds Bush and Hounslow, and that traffic has been very 
seriously prejudiced by the competition of the London United Tramways. 
It has been reduced by 64 per cent. 

Having taken away rather more than half your traffic has it been 
possible for you, by economies, to make any saving ?—No, on the contrary; 
in order, if possible, to meet the competition we reduced our fares and put 
on additional trains, but the result is as I have stated. The gross traffic 
receipts, he continued, between Kew Bridge, Brentford, Isleworth and 
Hounslow, formerly £1,516, had been reduced to £522 in the half.year 
ending Dec. 31 last, the first half-year in which these lines were open. 
Beyond that, the receipts from certain selected stations had fallen from 
£2,589 to £925 in the same year. The railway company's accountant 
estimated that the total net loss in that half-year from the competition of 
this company's tramways amounted to £10,000, and he had been unable 
to find any advantage to the company arising from the tramways acting, 
for instance, as feeders. 

In further examination, witness stated that the line from Richmond to 
Hammersmith Bridge, between Barnes and Richmond, was an abeolute 
duplication of the South-Western Co.'s railway. At hardly any place was 
there more than 4 mile between them. He then gave particulars of other 
portions of tramways which would or might compete with the railway. 
He feared also that if the present proposals were sanctioned the promoters 
would seek to make a connection which would seriously affect the whole 
of the railway company’s traffic to the Thames Valley. Arrangements 
were being made betwéen the London and South-Western Railway Co. 
and the Metropolitan and Metropolitan District Companies under which 
electrical trains would be run from Richmond over the whole territory of 
the Metropolitan and Metropolitan District Railways. A much more 
frequent service could be organised on an electrical line than, with present 
appliances, ona steam railway. By this means the railway company would 
be enabled in this locality to offer the same facility to the public as the 
tramway offered. It was a moral certainty that there would be an oppor- 
tunity given to the public of going by an V line the 
whole distance between Richmond and London very shortly indeed, when 
the arrangement between ourselves and the Metropolitan and Metropolitan 
District has been carried out. 

The CHAIRMAN: That will put you in a better position to compete 
with the tramway 1—It will assist the Metropolitan and Metropolitan Dis- 
trict Companies in their competition. More trains could be put on, and 
the facilities would be equal to those offered by a tramway. 

Mr. PAGE: The result will be that whereas you will have an electrically- 
equipped railway on land bought at your expense, the London United 
Tramways Co. will have a competitive electrical railway on land which cost 
them nothing ?—That will be so if the Committee see fit to pass the tram- 
way company’s proposals. On the railway between Wimbledon aud 
Raynes Park to stations on the route of competition, 838,819 passengers 
were carried in 1901, and the receipts were £9,479, the average fare being 
43d. per passenger. A reduction of that traffic in proportion to that which 
had taken place in his past experience would mean a loss of £6,066. Ifa 
connection from the Wimbledon line were made with the Lower Tooling 
line of the London County Council the railway company would be deprived 
of some of the railway traffic from Wimbledon to London. The railway 
company were spending no less than £1,700,000 on improvements of the 
line between Clapham Junction and Waterloo to enable the company to 
give better services to the whole of the suburbs served by the company. 

By the CHAIRMAN : At one time he thought the trams would create 
traffic for themselves, but he had not found that that was so. The growth 
of population in the district so far had not compensated the railway in 
any way for the actual loss they had suffered. Witness went on to point 
out that a number of obligations were imposed on railways which were not 
imposed on tramways. Thus, last year the railway company had to pay 
paesenger duty amounting to £35,371, or 1 per cent. on its ordinary stock, 
from which the tramways company would be free, and rates and taxes f 
much more heavily on railways than on tramways. Further, the London 
and South Western Company had had to pay £56,000 a mile for the laud 
for its line between Hammersmith and Shepherds Bush, whereas the 
tramway company obtained free roads. | 

Do you find the suburban traffic per passenger more profitable than the 
other traffic? — Ves, because it is carried on morning and evening in 
absolutely full trains with no luggage. 

Therefore the loss of it is important to you ?—It is, Sir; extremely. 

Further examined : At present the tramway company had in operation 
only 16 lines out of 62 they were authorised-to construct, He had put 
before the Committee the effect of the lines во far constructed, and the 
question arose in bis mind as to whether it would not be reasonable for the 
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company to wait for further powers until the railway company could tell 
Parliament what had been the effect of the construction of the other lines 
on the railway. 

Are you satisfied it is not wise ia the public interest to jeopardise the 
financial stability of such an enterprise as the London and South-Western 
Company i—It is a very important thing. When one remembera the 
enormous capital invested in railways, it becomes of serious importance 
whether the interest or that capital is to be jeopardired cr not. 

The witness was then examined at length with regard to evidence 
aleady given as to the dearness and inefficiency of the services of the 
London and South-Western Railway Co. in the districts to be served by 
the tramways. He gave a direct negative to the charges made and main- 
tained that all the services were adequate and cheap. 

In croes-examination by Mr. FITZGERALD Witness estimated that the 
London United had carried along the same route as the South-Western 
Railway between Hounslow and Hammersmith 20 times the traffüc the 
railway had before the tram way was opencd. 

Therefore they live, not by the traffic they take from you, but by the 
traffic they create for themselves '——You ate comparing London traffic 
with the local traffic. He agreed that whereas the ordinary third class 
fare by the London and South-Western Railway Co. from Hounslow 
to the Bank was 1s. 9d. return, by the new system of tramways, in con- 
nection with the tube, it was ls. The workmen's fares and the third 
class sea: on ticket charges, however, were much lower. He could not tell 
on how many occasions trains on the London and South-Western Railway 
were suspended on account of the race treffic. Railway managers did not 
prefer race traffic. It was an unmitigated nuisance, but the demands of 
the public had to be met. 

The witness was still under examination when the Committee adjourned. 


SOUTHPORT AND LYTHAM TRAMROAD BILL. 


The Committee of the House of Lords, presided over by Lord Brougham 
and Vaux, on Friday, June 13, sat to consider the Lytham and Southport 
Tramroad Bill, which seeks to extend the time limit for the acquisition 
of land and completion of works under the Southport Diatrict Tramroad 
Act, 1879, and the Southport and Lytham Tramroad Act, 1900, for autho- 
rising the issues of preferred and deferred half-shares, and for other 

The bill has already the House of Commons. 

Mr. BALFOUR BROWNE, K.C., explained that the scheme was to con- 
struct a tramway from Southport to Lythain, crossing the estuary of the 
Ribbie by means of a transporter bridge. The tramroad from Southport, 
along the south bank of the Ribble, was authorised in 1899, but the trans- 
porter bridge was not sanctioned until 1900. The object of this bill was 
to make up the year thus lost, because the une scheme could not be begun 
before the other was sanctioned. Owing to the war, the promoters had 
not hitherto appealed to the public, but they believed they would be able 
to raise the capital and to carry out the scheme, The Corporation of 
Southport, and indeed all the local authorities, were in favour of the bill. 

The only opponent was Mr. С. Н. B. Hesketh, who owned a portion of the 
land to be taken on the south side of the estuary. 

The Committee decided that the preamble was proved, and on Monday 
tbe clauses were adjusted and the bill was ordered for third reading. 


DUMBARTON BELECTRIOITY SUPPLY. 

The Local Government Board Provisional Order (No. 5) Bill came before 
a Select Committee of the House of Lords during the week, and was finally 
disposed of yesterday. Its object, amongst other things, was to confirm a 
provisional order to enable the Town Council of Dumbarton, in Scotland, 
to establish an electric generating station for the purpose of supplying 
electricity for lighting as well as for power purposes. The measure was 
opposed by the North British Railway, the Lanarkshire and Dumbarton- 
shire Railway, and the Dumbarton and Balloch Joint Lines Committee. 
The opposition was based on the ground that Dumbarton was too small a 
town to be entrusted with an electric lighting station of its own, that the 
ech:me would be a financial failure, and, consequently, would entail an 
increase in the rates, to which the petitioners were large contributors. The 

mot: rr, on the other hand, pointed out that the authority here sought 
already been given to eight or nine boroughs in Scctland with a much 
smaller population than Dumbarton. 

Provost MACFARLANE, of Dumbarton, was examined, and stated that 
it was the intention of the promoters to begin with a small installation, 
costing probably £27,000, and gradually to extend the works as the demand 
for electricity grew. Dumbarton was exceptionally situated, by its 
proximity to the coalfields and its compactness as a burgh, to work an elec- 
tric lighting scheme economically. It was quite true that some of the large 
works in Dumbarton already supplied their own electricity, but there were 
a number of small works which would be glad to avail themselves of the 
Corporation supply. He stated that the rates of the Corporation had been 
protected by the Clyde Valley Electrical Power Bill, which was passed last 
year, the Committee which passed the bill inserting a clause prohibiting 
the Clyde Valley Company even appearing as petitioners against any bill 
promoted by the Corporation. There was no sign of the Clyde Valley 
Company approaching the burgh. 

Mr. THOS. YOUNG, an electrical engineer of Glasgow, gave evidence 
in favour of the scheme, and said he believed that the Corpcra ion could 
supply current at dd. per unit although power was taken in the lil t» 
charge a maximum of 7d. After speeches by counsel, the Committee found 
that the preamble of the bill had been proved. 


OTHER ELEOTRIOAL BILLS. 
The Electric Lighting (London) Bill is to be committed to a Select 
Committee of five members of the House of Commons. 
The tramway portion of the Newport Corporation Bill, referred to in 
our last issue, has been passed by the House of Lords Committee, with the 


exception, however, of the line which it was proposed to run over the Great 
Western Railway by means of a level crossing. | 

The Cavehill апа Whitewell Tramways Bill, which has already been read 
a third time in the House of Commons (see The Electrician, May 2, p. 56), 
came before the House of Lords on Tuesday, when the preamble was 
declared proved. The only opposition was from the Belfast Corporation, 
which maintained that the bill was an effort to override the geoeral pro- 
visions of the Tramways Act, and urged the Committee to grant them a 
power of purchase after the expiration of a certain period. 

The Kent Electrical Power Bill came before the Chairman of Committees 
of the House of Lords this week as an unopposed measure, and was ordered 
to be reported for third reading. The House of Commons Committee 
proceedings were reported in The Electrician, Vol. XLVIII., p. 829. 

The opposition to the South Wales Electrical Power Distribution Bill 
having been withdrawn, this bill will be dealt with as an unopposed 
measure in the House of Lords. 

The Eastbourne Corporation Bill, recently passed by the House of 
Commons Committee, contains a clause empowering the Corporation to 
run electric omnibuses. It is proposed to start with eight vehicles, each 
seating 14 dassengers, and costing £588. 

The Leicestershire and Warwicksbire Electric Power Bill passed throug 
the Committee stage of the House of Lords last week unopposed. The 
House of Commons Committee proceedings were reported in The Electrician, 
Vol. XLVIII., pp. 788 and 825. 

The Patent Bill, according to Mr. Balfour ia the House of Commons on 
Wednesday, has a good prospect of being passed during the present session. 

In the House of Lords, on Thursday last week, the Norwich Corporation 
(Electricity, &c.) and the Croydon and D strict Tramways Bills were read 
a second time, and the Preston Corporation Bill a third time. 

The Huddersfield Corporation and Metropolitan District Railway Bills 
were read a second time in the House of Lords on Friday last, and the 
Nottingham Corporation and Scarborough Tramways Bills a third time 
and pa:sed. 

On Monday, in the House of Lords, the Birmingham and Midland 
Tramways, Birkenhead Corporation and Erdington Tramways Bills were 
read a second time. In the House of Commons on the same day the 
Wrexham District Tramways Bill was read a second time. 

In the House of Lords, on Tuesday, the Belfast Corporation Bill wa: 
read a third time and passed. 


GENERAL ELEOTfRIO 00.8 FIRE. 


In'the House of Commons on Thursday last week, the Secretary of State 
for the Home Department was asked whether the premises at 67, Queen 
Victoria street, where the unfortunate fire oocurred on the 9th inst, were 
registered under the Factory Act. 

r. RITCHIE replied that he was causing enquiries to be made. The 
matter was a very. serious one, and the question whether any part of the 
premises in question were so utilised as to entail an obligation that they 
should be registered was a very difficult one to determine. He understood 
that there were only 22 persons employed there. Before arriving at any 
decision as to whether further legislation was necessary in this connection, 
he must await the result of the inquest in the case under notice. 

In answer to a further question on Monday, 

Mr. RITCHIE said the General Electric Co. had not registered the 
premises because they were considered to be a warehouss and not a factory, 
inasmuch as the only work done there was the putting together of 
electric lampholders. After careful consideration the Home Office had 
come to the decision that this was not a manufacturing process, and he did 
not propose to take any steps in the matter. 


SOUTH AFRICAN CABLEGRAMS. 

Mr. AUSTEN CHAMBERLAIN, in the House of Commons last week, 
replying to Sir John Leng, said that at present no date could be fixed for 
the withdrawal of the prohibition of the use of private telegraphic codes 
in connection with cables to South Africa. 


LEGAL INTELLIGENCE. 


— — 
Société Anon. d'Electricitó et d' Automobiles Mors 
v. Friswell & Co. 

Before Mr. Justice Grantham and a special jury, in the King’s Bench 
Division, on Tuesday, plaintiffs, a French company manufacturing in Paris 
the Mors electrical motor car, sued to recover the balance of the price of 
three motor cars sold. Defendants, who are agents, and have a depot for 
the sale of motor cars, pleaded that the cars were not delivered within the 
agreed time and were not manufactured in accordance with contract. They 
aleo counterclaimed for £100 damages. | 

Mr. RUFUS ISAACS, for plaintiffa, said the claim arose out of contracts 
entered into in January, 1900, for the supply by plaintiffs of 12 motor cars 
of 4 H.P., known as the Petit Due саг, and for three cars of 6 H.P., which 
were described as dog-cart cars. The price of the former was £215. 88. 
each car, and of the latter £306. 9s. each. The claim related only to two 
of the Petit Duc cars and one of the dog-cart type, the other cars having 
been delivered, accepted and paid for by defendants. The terms agreed to 
were payment of on- third value as deposit at time of order and remaining 
two-thirds on delivery. His case was that the cars were delivered within 
contract time, and, further, that, even if the defendants’ view was correct, 
they had waived any right they might have. As to the defence that the 
сагв were not of good workmanship, they had been teeted by two gentlemen 
well known as motor drivers. 

Evidence having been given as to the efficiency and general working of 
the cara, the jury returned a verdict for plaintiffs on the claim and counter- 
claim, and judgment was entered accordingly — l 
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Attorney-General and Poole and District Electric Traction 
Oo. (Ltd.) v. Bournemouth Corporation. 


Before Mr. Justice Swinfen Eady in the Chancery Division last Thureday, 
an action was heard for an injunction to restrain defendant Corporation 
from commencing or continuing to construct a certain tramway, or, alter- 
natively, to restrain the Corporation from constructing that portion of 
their line on the conduit system, instead of on the overhead trolley system, 
similar to that adopted by the company on their lines in the Bourne- 
mouth district, which were to form a junction with the Corporation 
lines, over which the company. has obtained running powers. Or, in 
case of difference, that the question be decided by the Board of Trade. 
Under the act obtained by the company they were not to commence the 
construction of a certain portion of their lines until August 1, 1902, and if 
before that date the Corporation, under their order of 1900, had con- 
structed and?completed a certain portion of their lines, the powers owned by 
the company for the particular section of line in dispute should cease 
and determine. The plaintiff company urged that the Corporation 
had not constructed and completed the line under the terms of their 
order, aud sought an injunction to restrain them from commencing 
the building of this portion. For the alternative it was urged by the 
plaintiffs that the construction of a section of the Corporation’s 
tramways on the conduit system would render the running of the 
company's cars over such lines difficult and costly. The plaintiff 
company had informed the Corporation that what was proposed 
to be done was illegal, and had asked for an undertaking, which was 
refused. If the work of construction on the conduit system was proceeded 
with the plaintiffs would be put to heavy loss. Defendant Corporation 
denied the statements made by plaintiffs that no work had been done in 
connection with this section of their tramways. It was true that no agree- 
ment had been come to with reference to the system to be adopted, but 
the plaintiff company had objected to the system suggested by the defen- 
dant Corporation, and the latter had applied to the Board of Trade, by 
whom the matter was to be considered. Defendants’ counsel denied that 
no construction work had been done. The Corporation had obtained 
tenders for the construction of plant, and had entered into contracts with 
the British Thomson-Houston Co. and the British Westinghouse Co. for the 
supply of dynamos and cars. 

After hearing counsel, his LORDSHIP gave judgment. He held that it 
would be too narrow a construction of the act to hold that the word 
“works” meant the actual tramlines, and he was of opinion that the 
defendant Corporation had substantially commenced the works within the 
12 months of the date of the provisional order within the meaning of 
sec. 18 of the Tramways Act, 1870, by having entered into substantial con- 
tracts for the supply of plant, machinery and rolling stock, and having 
actually purchased sites for the erection of a generating station and offices. 
In his opinion it was proper and for the public convenience to postpone the 
actual laying of the linee, and consequent interference with the streets to 
as late a date as possible. There would be judgment for defendants, with 
costs as between solicitor and client. 


Enright v. Ormskirk Urban District Council. 


At Ormakirk County Court last week, before his Honour Judge 
Goldthorpe, Messers. J. and J. S. Enright, consulting engineers, sued the 
defendants for £10. 10&, money alleged to be due for furnishing a pre- 
liminary report on electric lighting. 

Mr. PEARSON, for plaintiffs, said his clients had had considerable 
experience in municipal electric lighting work, but had had no communica- 
tion with the Ormekirk Council until October last, when they received a 
letter from Mr. Chadwick, the Council's surveyor, who stated that the 
Ormskirk Council were contemplating lighting some of the atreets of the 
town by electricity, and he would esteem it a great favour if they could 
supply bim with as much information as possible relative to the question 
of cost for public and private lighting. In reply a report was sent con- 
taining particulars as to the probable cost of lighting the town, and for 
preparing that report his clients sent in an account for 10 guineas, 

Mr. J. S. ENRIGHT said he bad practised as consulting engineer for 
seven or eight years, and had acted for a large number of municipalities. 
A great deal of time and troub'e had been spent in preparing the pre- 
liminary report, the subject of the action. When he was notified that the 
firm would not be employed to actually carry out an electric light scheme 
for Ormskirk, he sent in the bill for 10 guineas, which had been repudiated. 

Mr. GLOVER, in cross-examination, asked if it was not the custom for 
the report to be a more formal document for the members of a council as 
a body, but witness said he had never prepared such a report. If his firm 
had been employed to carry out the electric light scheme the 10 guineas 
would have been merged in the contract. He had never made a prelimi- 
nary report without being paid for it, unless it had been merged in a con- 
tract. Mr. Chadwick addressed the firm as consulting engineers. It was 
impossible for him to arrive at the cost of an electric lighting scheme 
without going into details. 

For the defence, Mr. GLOVER said that it was absolutely necessary to 
ascertain whether or not the report was furnished upon the instructions of 
the Council. If Mr. Chadwick acted on his own responsibility then the 
Council was not liable, and the Council denied that they had instructed 
Mr. Chadwick to write to the firm for particulars. 

Mr. CHADWICK said he was not instructed by the Council or by any 
committee to obtain a report from Messrs, Enright. He had no power to 
enter into contracts without being instructed by the Council to do so. He 
admitted that the letter he sent to plaintiffs was on official paper. He 
. eould not say whether the fee charged for the report was reasonable or 
not. He was not very well acquainted with electrical matters. He was 
asked by a gentleman connected with the Council to get some information 
in reference to the cost, of supplying Ormskirk with electric light. 


Mr. HILL, clerk to the Council, read the terms of agreement on which 
Mr. Chadwick was appointed by the Council In the present case 
Mr. Chadwick had no instructions from the Council to ask for the report 
from Mes: rs. Enright. 

Other evidence having been given, Mr. PEARSON contended that there 
was a kind of loose authority given to the surveyor to obtain information, 
and upon that authority he wrote to Mesers. Enright. 

His HONOUR said the only question they had to consider was whether 
the Council were responsible for the report or not. He thought the report 
had been carefully prepared, was valuable, and gave good information upon 
the facts that were laid before the plaintiffs. It seemed strange that 
reports like that should go without some adequate recompense. There was 
no doubt that the letter was written by Mr. Chadwick, but it was clear 
that the information was not obtained by order of the Council. It was for 
the jury to say whether the Council afterwards ratified the action of Mr. 
Chadwick. The surveyor might have exceeded his powers, still if they 
found that the Council acted upon the information obtained, or confirmed 
Mr. Chad wick's letter in any form, defendants were liable. 

The jury found for the defendants, and Mr. Glover said he would not 
ask for costs. 


Norwich Telephone Co. v. Humphrey. 


At the Norwich County Court on Wednesday, before his honour Judge 
Willis, K. C., the company sued for the recovery of £3. 12s. 6d., one year's tele- 
phone rent alleged to be due under a contract dated Dec. 14, 1900. It appeared 
that the contract was signed for laying a private wire from defendant’s 
private house to his business premises. It was found impossible for plaintiffs 
to complete the contract in the specified time, and eventually a new cable 
was laid to carry defendant's wire, and the company then applied for per- 
mission to put up the telephone instruments. Defendant, however, refused 
to allow the instruments to be put in, on account of the delay of 15 months 
that had taken place in the execution of the order. 

After hearing evidence, his Honour found that the delay was unreason- 
able, and entered judgment for defendant with созбе, and refused leave to 


appeal. 


London and Provincial Electric Construction Co. (144). 


An application was granted by Mr. Justice Buckley, on Tuesday, for the 
petition of Mr. J. W. Vickers for the winding-up of this company to stand 
over, as there was a likelihood of petitioner's debt being satisfied. 


Workmen’s Compensation Act. 


At Wakefield County Court on Tuesday, before his Honour Judge Green- 
how, Mr. Mellor applied, on behalf of Emma Thorpe, for an award of 
2249. 12s. damages under the Workmen's Compensation Act against the 
National Telephone Co. for loss of her husband (a linesman), who was killed 
by falling over 50ft. while repairing telephone wires. 

Mr. J. L. BOOTH, for the company, eontended that the occupation 
in which deceased was engaged could not be brought within the act, as 
the “ place” where deceased was employed at the time of the accident was 
neither a factory nor engineering works, nor did it come within any of the 
employments named in the Factory and Workshops Act. 

Mr. MELLOR, for the applicant, argued that telephone wires placed on 
the roofs of buildings constituted part of such buildings, and further, that 
ladders placed against a building over 50. high for work of the character 
named really formed a scaffolding. 

His HONOUR decided in favour of the company, as he was of opinion 
that telephone wires on the top of a building were not part of it ; that it 
did not matter whether the building was a factory or not, because to render 
respondents liable the building must be one in their occupation, which was 
not the case bere. In his opinion a ladder placed up against a building 
was not a scaffolding. He found for respondents, but without costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


The Indian Telegraph Department invite applications for five 
appointments as assistant superintendents in the telegraph depart- 
ment of the Government of India, Commencing salary Rs. 4. 200 a 
nan Further particulars of the secretary, Judicial and Public 

epartment, India Office, Whitehall, London, S. W., to whom appli- 
cations by June 30. Some further particulars will be found in an 
ad vertisement. 


. The Council of University College, Bristol, require a demonstrator 
in engineering, with workshop experience and training, &c. Salary, 
£120 per annum. Applications by July 4 to Mr. James Rafter, 
registrar and secretary. See advertisement, 

A shift engineer is required at the Hull electricity works. Appli- 
cations to the city electrical engineer, Mr. A. S, Barnard. See 
advertisement, 

A demonstrator in electrical engineering is required for University 
College, Nottingham. Applications to secretary by June 30, 

A shift engineer is required for Blackpool Corporation electricity 
works, Salary £125 per annum. Applications to Mr. Charles 
Furness by 23rd inst. 

The position of principal of the Wandsworth Technical Institute 
is vacant. Applications to honorary secretary, 4, Galveston-road, 
Putney, London, S. W., by June 30. 
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_An assistant master in engineering and mathematics is wanted for 
Birmingham Municipal Technical School. Salary £125. Applica- 
tions by June 30. 


ы — 


Mr. J. Mordy Lambe, chief assistant electrical engineer to the 
Cape Peninsula Lighting Co., has been appointed by the Kimberley 
Borough Council, out of 14 applicante, to the position of chief elec- 
trical engineer. Mr. Lambe received his engineering training with 
Messrs. C. A. Partons & Co. and at the Durham College of Science. 

Mr. James Foulds, A.R.C Sc, (Lond.), F.C.S., of Heckmondwike, 
Yorks, has been appointed additional ecience master at the Tunbridge 
Wells Technical Institute. 


Mr. A.C. Cramb, of Hampstead, has been appointed chief assistant 
electrical engineer at Croydon. 


Mr. Bamber, an assistant engineer at Blackpool electricity works, 
has received a similar appointment at Manchester. 


Mr. E. E. Putland, who has been chief engineer and manager of 
the Abery electricity works for about seven years, has resigned 
in order to rejoin the technical staff of Mr. С. Croydon Marks. 


Aberdeen.— Ву 20 votes to 12 the Council have decided to run a 
tramcar service on Sundays. 


Bilston. —Trial trips have been made on the electric tramway 
from Bilston to the Fighting Cocks, at the boundary of Wolver- 
hampton and Sedgley. The Board of Trade inspection will take 
place in a few days. 


Bingley.—The Council will enter into an agreement with a syndi- 
eate for the construction of an electric tramway from Shipley to 
Keighley. Mr. R. C. Quin is consulting engineer for the syndicate, 
which offers to construct the tramway and equip the portion 
in the Bingley district (a total length of 3} miles). Current will be 
taken from the Council, and the syndicate also undertake to pay 
£500 a year for 30 years for the tramway lease. The Council are to 
apply for a provisional order for power to construct and work electric 
tramways, but at the expense of the promoting syndicate, which 
would take a transfer of it for 21 years, with the option to extend to 
30 years. In addition, the syndicate engage to contribute £92,000 
towards the cost of making a new road. 


Birmingham,— The negotiations for the conversion of the Bir- 
mingham and Midland Tramways to electric traction by the British 
Electric Traction Co. have been completed, and only await the sanc- 
tion of some of the local authorities interested. The conversion will 
be made on the following terms :— 

West Bromwich Corporation agree to purchase the small portions of the 
Birmingham and Midland Tramways within their borough for £5,500, and 
these lines are to be electrically equipped in conjunction with the 
remainder acquired by the Corporation from the South Staffordshire 
Tramway Co. The Smethwick and Oldbury Councils will purchase the 
lines within their district, but have come to an arrangement with the 
British Electric Traction Co. for the latter to work the lines, the local 
authorities receiving a percentage of the profite, The terms made with 
the Smethwick Corporation provide for & contribution of at least £500 a 
year from the company in aid of rates, the Corporation agreeing to lease 
the lines or suspend their purchasing powers for 21 years. The Corpora- 
tion also receive à royalty on all current generated by the company at 
their works in Smethwick for use either in Smethwick or in outside areas. 
Concessions in the matters of cheap fares and workmen's cars, &c., have 
been stipulated for. In regard to Oldbury, a settlement has been arrived 
at on the basis of the payment of a lump sum of £700 by the B.E.T. Co. 

Blaenau Festiniog —This district abounds in water power avail- 
able for the generation of electric current, and the Yale Electric 
Power Co. was established some years back to utilise this 
wer for supplying the quarries with machinery for pumping, 

iving the elate mills, hauling and similar purposes, as well as for 
lighting the collieries and the district generally by electricity. 
Power is supplied at about 1d. per unit, and the District Council has 
a 15-year agreement with the company to supply current for public 
and private lighting at 4d. per unit. Motors to the extent of about 
400 H.P. are already connected to the mains, and current to the 
equivalent of about 3,000 8 e lamps is supplied forlighting. A 
24-hour supply is available. Several of the large quarries in the 
district are provided with winding engines, electrically-driven pumps 
and other plant. Recently the important quarries of Fotty and 
Bowydd have been equipped for electric driving. On the occasion 
of the recent inauguration of a new sub-stution at Diphwys, Lord 
Newborough, who switched on the current, presided at a banquet 
given at the Queen’s Hotel, when over 100 principals and ers 
of the quarries in the district and officials of local authorities were 
present. A number of street arc lamps were switched on for the 
firat time on the occasion, and the public supply of electric current 
declared available. Mr. T. P. Osborne Yale, managing director of 
the Yale Company, was congratulated upon his success in bringing 
about the general adoption ot electric lighting and power transmission 
in the district, which has the largest population but one in North Wales. 


Bradford —Last week a coroner’s inquiry was held by Mr. J. G. 
Hutchinson at the Town Hall into the circumstances attending the 


death of a labourer named Judge, who was killed in an electric hoist 
accident on May 26. The contractors for the work upon which Judge 
was employed were Messrs. Wray & Co. Evidence went to show 
that the hoist weighed 11:3cwt. and the contents 8:46cwt., while the 
counterbalance was only 19:60cwt. The hoist, loaded with bricks 
and mortar, and with three adults as passengers, fell 55ft., rebound- 
ing about 6ft. on reaching the basement of the building in which it 
was working. 

Mr. Jons Wavan, C. E., stated that the hoist was provided with safety 
apparatus and was electrically driven by a motor. The machinery at the 
top of the hoist had been forced from its position by the jamming of the 
metal oil catcher, which removed à worm wheel beyond its worm, and 
allowed the hoist to fall The safety apparatus could only come into 
action at the breaking of the rope, which did not occur. He had investi- 
gated 10 similarly fatal cases in which the cause of the accident had been 
precisely the same, and he urged that all hoists should be periodically 
inspected by competent persons. The jury, in returning a verdict of acci- 
dental death, recommended the adoption of Mr. Waugh's suggestion as to 
inspection. 

Bridgend.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £6,900 for establishing elec- 
tricity works. The Council obtained a provisional order in 1893, and 
have agreed to take electricity in bulk from the South Wales Elec- 
trical Power Distribution Co. Under their contract with that company 
a su ply will be given on a sliding scale,the Council obtaining current 
at 21d. per unit. The Council will supply current for public as well 
as private lighting, the charge for the latter being 5d. per unit. The 
estimates submitted anticipate a profit of £225 per annum. The 
Council consulting engineer (Mr. H. D. Sully) gave technical 
details. Some opposition was offered by ratepayers. 


Brighton.—The Tramways committee have appointed Mr. H. F. 
Parshall consulting tramway engineer. 


Burton —It has been decided to repay, out of profits of £545.63, 8d. 

for the past year on the electric lighting department, £520 to the 

as works department, on account of £1,020 advanced for electric 
ighting. 

Canadian Telegraphs.— It is announced that the Minister of 
Public Works of the Dominion is arranging for the laying of a sub- 
marine telegraph cable between Anticosti and the Magdalen Islands, 
a distance of 116 miles. Magdalen Islands and Cape Breton, 58 miles 
distant, are already connected by cable. The laying of the Anticosti- 

dalen line, and the erection of two land-line links will bring 

Quebec into telegraphic connection with the Atlantic cables at Canso. 

` Qardiff.—T wo additional routes of the municipal electric tramways 
were opened for traffic on Thursday last. 

Ohina.—At Brussels a company, entitled La Compagnie Inter- 
nationale d'Eclairage et de Tramway à Tientsin, has been formed, 
with a capital of £250,000 to establish electricity works and to con- 


struct electric tramways in Tientsin. 


City and Surrey Electric Railway.—Some particulars of a 
scheme for the construction of this line have been issued. The 
directors have acquired a terminus in King William-street, City, and 
have entered into a working agreement with the City and South 
London Railway Co. for joint use of its tunnel under the Thames. 
Starting from King William-street, the route runs parallel to that of 
the existing South London line to a point a little south of the 
Borough station. The line will then pass through 55. George’s- 
circus by Lambeth, Kennington, the Oval, and Lorn-road to Brixton, 
and on to Balham, Norbury, Thornton Heath and Croydon to War- 
lingham. One branch will then proceed east to Westerham, and the 
other west to Redhill and Reigate. . 


Oleckheaton.—Power is sought to borrow £6,000 for electricity 
works extensions. The charges for current for lighting and motive 
power have been fixed at 5d. and 2d. respectively. 


Colne.— Customers of the electricity department have now the 
option of taking current on the maximum-demand system (6d. per 
unit for the first hour and 24d. after) or at a flat rate of 444. 

The promoters of the Colne and Trawden light railway order have 
handed to the Council a bond for £2,500 as security for the con- 
struction of the line. 

Oroydon.—Croydon Corporation have asked the Board of Trade 
to appoint Mr. Hugh Erat Harrison, B.Sc., electrical inspector under 
the Corporation Electric Lighting Order, 1890. 

The Dalwich-Crystal Palace light railway scheme is to be opposed 
by the Corporation. 

Oustoms Dues.—An ad val. duty of 15 per cent. has been fixed 
by the Australian Commonwealth for imported electrical machinery 
and electrical appliances, dating from April 10. 


Cutting an Atlantic Cable.—The cable of the Compagnie 
Française des Cábles Télégraphiques was recently wilfally cut at a 
point about two miles south of Coney Island, off New York. There 
1з at present no clue to the perpetratora of the outrage, and the 
company offer a reward of £100. 


Dartford.—Nernst lamps are to be substituted for the existing 
incandescent electric lamps for a portion of the street lighting. 


360. 


Epsom.—An inquiry was recently held into the application of 
the Council to borrow £10,282 for electric lighting extensions Evi- 
dence was given by the consulting engineer (Mr. W. C. C. Hawtayne), 
who said the present capacity of the station was equivalent to 4,000 
8 cp. lamps and 200 public lamps, and by the resident engineer 
(Mr. H, F. Foster), who stated that the present demand for current 
for private lighting was equivalent to 3,000 8 c.p. lamps. The demand 
was increasing, and it was necessary to be prepared to meet it. The 
chairman of the Lighting committee (Mr. Ledger) stated that con- 
densing plant was absolutely necessary, because the exhaust from 
the engines had been a source of serious complaint, aud they had 
been threatened with legal proceedings. 


. German Bast Africa.—With the object of connecting up German 
East Africa with the Cape-to-Cairo telegraph system, an overland 
telegraph line has recently been completed írom  Dar.es-Salaam 
through Mafisifätere, Mrogoro, Kilimatinde on to Mpapua. Later 
this is to be continued to Tabora, and eventually to Ujiji, where the 
transcontinental line will be connected. The telegraph operators are 
natives and Goanese, and are said to be giving satisfaction in their 
duties. 

Glasgow.—The salary of Mr. Wm. Clark, chief engineer of the 
Corporation tramways, has been increased from £550 to £600, and 
that of Mr. M. B. Field, electrical engineer, from £450 to £500. 


Gravesend.—The contract with Messrs. Davey for the building of 
the electricity station buildings has been determined, and the Elec- 
trie Light committee are negotiating with Messrs. Multon and 
Wallis for finishing the work. | 

Great Yarmouth.—The official inspection of the electric tram- 
ways took place on Wednesday. 

Halifax.—The Tramways committee have reſuse 1 to extend the 
municipal electric tramways to Elland. 

Hanley.—The Council have decided to petition the House of 
Commons for the insertion of a clause in the bill promoted by the 
North Staffordshire Tramways Co. (Ltd.) and the Potteries Electric 
Traction Co. (Ltd.) empowering local authorities affected to jointly 
purchase the generating stations of the company as part of thgir 
undertaking. 

Huddersfield.—The whole of the tramways have now been con- 
verted to electric traction, with the exception of about 1 mile of the 
Bradley section, which will be finished early in July. 

Inverness.—The scheme for the erection of electricity works, 
prepared by Mr. James Fraser, has been submitted to Mr. Davidson, 
engineer of the Caledonian Canal, for report. It is proposed to 
utilise water power. | 

Islington (London).— Further extensions of the electric light 
mains, estimated to cost £2,100, have been authorised. 


Kirkcaldy.—The Board of Trade have authorised the use of 
double-deck cars on the local electric tramways on condition that 
each car is fitted with an extra brake. 

A proposal to adopt electric lighting for the harbour has been 
referred to the provost and clerk for report. 


London County Council.—At Tuesday's meeting an electricity 


. loan was made to Bermondsey for £13,925. 


On the recommendation of the Tramways committee it was agreed 
that a further official should be appointed in connection with the 
reconstruction of the tramways, to be designated *'distribution 
engineer," at a salary of £350 per annum. 

The Highways committee recommend that the Council join with 
the Corporation of London in an application to Government to pro- 
mote legislation next session for regulating the breaking up, by com- 
panies and others having statutory rights, of the London thoroug 


London United Tramways.—The electric tramway from Bush 
Corner, Isleworth, to Twickenham was opened for traffic on Saturday. 


Londonderry.— At a recent meeting of the Corporation the pro- 
posal to borrow £35,000 for the establishment of electricity supply 
works was approved, and the scheme, which is based upon a report 
by Sir William Preece and statistics prepared by the Council's late 
engineer, Mr. Christie, is to be proceeded with at once. 


Lytham.—The Council, having considered the report of their 
consulting engineer (Mr. T. Parker) on the tenders recently received 
for the supply and erection of electricity generating plant, have 
resolved to apply to the Board of Trade for an extension of time for 
complying with the terms of their electric lighting order. 

Madras.—The Government of Madras has authorised the expen- 
diture of 50,000 rupees for electric lighting the buildings of the 
Government Press. 

Middlesex Electric Tramways.—Middlesex County Council 
have decided to proceed with their electric tramway scheme, and the 
Finance committee is providing £1,000,000 for the construction of 
the permanent way. 


Patent Law.—Messrs J. E. Evans-Jackson & Co., 19 and 20, 


Holborn-viaduct, London, E.C., inform us that a new law for the 
protection of patents and trade marks in Spain came into operation 


THE ELECTRICIAN, JUNE§20, 1902. 


on June 7. The ко conditions of patents have been greatly 
modified, and the period for compulsory working has been extended 
to three years. The time for payment of taxes has been extended under 
a fine, and these taxes can be paid in advance with discounts ranging 
from 5 to 20 per cent. Applicants who have made prior applications 
in other countries for patents must make application in Spain within 
12 months, or the patent will be limited in that country to five years. 
The regulations relating to trade marks extend the definition, and the 
раша law in this respect becomes now very much the same as that 
of Great Britain. Registration is limited to 20 years, instead of being, 
as previously, unlimited, and taxes have to ba piid in five years, 
failing which registration lapses. Trade marks registered under the 
old law are regarded as having been registered under the new condi- 
tions, and must be renewed within a certain period, or they lapse. 


Plymouth.—In moving the adoption of the report of the Tram- 
ways committee at the Council meeting last week, Me. Monk said 
that, чоч there had been a falling off of £112 in the receipts 
during the last four weeks, due to unseasonable weather, there had 
been an increase of £1,406 from January to May. Mr. Lethbridge 
moved, as an amendment, that the committee’s proposal to apply to 
the Board of Trade for sanction to a loan of £39,000 for builtin 
machinery, &c., for supplying electricity for the tramways should 
referred back to the Finance committee, but the report was ultimately 


at е | 

е Board of Trade inspection of the short length of line con- 
necting the Corporation tramways with the system of the Plymouth, 
Devonport and StonehouseT ramways Co. took place on Thursday last. 


Presentation —On the completion by the British Insulated Wire 
Co. of its contract with Glasgow Corporation for the underground 
work of the Telephone department, Mr. A. C. Devey, the company’s 
resident superintendent, was presented by the principal members of 
the department with a silver cigarette case,and by the company’s local 
staff and workmen wXh a pair of statuettes aud a silver cruet. The 
former presentation was made by Mr. John Macfee, deputy mauager 
of the Corporation telephones, and the latter by Mr. J. C. Jones, 
the British Insulated Wire Co.’s assistant superintendent in the 
north. The work just completed comprises 100 miles of underground 
Jin. cast-iron piping and 150 miles of cable (equal to about 30,000 
miles of single wire). This is claimed to be the second largest 
underground telephone system in the world, coming пех" to London. 
Glasgow, however, has put down the largest telephone cable ever 
made. This, being too large to go into the 3in. pipea, has been 
placed in a 6in. pipe. 


Prestwich.—An agreement has been entered into with Salford 
Corporation for the construction and working of electric tramways 
in this district. 

Railway Station Lighting.—The London and North Western 
Railway Co. have placed a large order with Arc Lamps Limited, for 
W. J. Davy lamps for lighting their Sheffield station. This is the 
second large station in Sheffield that will now be lighted by this type 
of arc lamp. 


School Lighting—The City of London Schools committee has 
peat authorised to expend £700 in wiring the City S :hool for electric 
ighting. 
Slough —The Council have decided to dispose of their provisional 
electric lighting order for Slough and Datchet to the Windsor Elec- 
trical Installation Co. | 


Straits Settlements.—The value of telezraph and telephone 
materials exported from the United Kingdom to the Straits Sattle. 
ments in 1901 was £92,000, compared with £58,00) in 1900. Som» 
supplies were also drawn from the Continent, valued in 1901 at 
£3,000, in 1900 £4 000. 


Spain.—Sefior Teodoro de Mas, of Vich (Spain), has obtained a 
concession to construct and work, within the period of six yeara, an 
electric railway between the towns of Vich and A mer (Gerona). The 
line is estimated to cost about £240,000. A memorandum showing 
the plant and material required, and giving other information, has, we 
understand, been prepared for the information of capitalists and 
others by Senor Mas, from whom further information miy Ъз 
obtained. Correspondence should be in Spanish. 

A report having been published that the Orense and Vigo 
Railway Co. are about to discuss a schema for adopting. electric trac- 
tion for their lines in the province of Galicia (the line from Vigo to 
Orense is 823 miles in length), we are able to give an emphatic con- 
tradiction to the report. We learn that no such meeting has been or 
is at all likely to be held, at any rate for the present. 

The Cia Electrica Madrileña de Traccion has obtained authorisa- 
tion to construct and work a branch line connecting up the Central 
Electric Tramways of Madrid and the Metropolitan Tramways of that 
city, via the Calle de Zurbano and the Calle de Caracas. 

Authority has been given by the Municipal Council of Malaga to 
the local tramway company to convert their existing horse lines to 
electric traction. There is at peen about 8 miles of line, but 
the company owns concessions which will add considerably to this 
mileage. The headquarters of the owning company is at Brussels, 
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the directors being Messrs. Hault, Hammebeath, Lucas, Mayer, and 
Ryndzunsky. | 

Swansea —The financial statement of the first year's working 
ot the electricity department shows that the gross profit was 
£2,163. 4з. 1d., and after paying interest (£1,970. 93. 2d.) there was 
a net profit of £292. 143. 11d. The debit balance on March, 1901, 
was £642. 4з. 91, and the deficit (excluding sinking fund) 
£319. 98. 10d. The total capital expenditure is £60,230. 153, 9d. 
The percentage of groes profit to capital was 375 per cent. The 
total units sold were 319,215, and the units sold per 8 “р lamp 
1377. The average price obtained for current for private lighting 
was 354d, and for public lighting 314d. In the report of the 
borough electrical engineer (Mr. C. A. L. Prusmann) accompanying 
the statement it is stated that power consumers are increasing largely, 


Trowbridge.—The claim of Mr. D. Stevenson, consulting engi- 

neer, for £214. 4s. 9d. for advising the Council on electricity supply 

been settled by the payment of £200, all plans to be handed 
over to the Council. 


Ware (Herts.)—Mr. Н. Wall Wilkinson has been instructed by 
the Council to report on electric lighting. 

Woolwich —Тһе Council will apply for sanction to borrow 
£101,000 for purchasing the саана lng of the Woolwich District 
Electric Light Co. 

Oricket.—A cricket match, played at Dukinfield on 14th inst, 
between the employés of the Tudor Accumulator Со. and the Chloride 
Electrical Storage Co., resulted in a victory for the former, the 
respective scores being 102 and 46. | 

Concert.—The annual smoking concert of the Electrical Trades 
Union took place on Saturday last at the Finsbury Town Hall, 
London. Owing to the inclemency of the weather the audience 
was small. The several members of Parliament who were down to 
5 C. Norton, M. P., Mr. John Burns, M. P., Mr. T. Lough, 
М P.—failed to put in an appearance. Mr. Will Crooks, LOO. 


mayor of Poplar, unveiled a new silk banner. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Teddington Urban District Council invite offers from persons and 
companies willing to take over the Teddington provisional order, 
1901, and to submit a scheme for the electric lighting of the district. 
An advertisement contains some further ticulars, ‘and tenders 
have to be sent to the clerk to the Council, Mr. G. H. Salmons, 
Elm&eld House, Teddington, S. W., by July 12. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricit 
Board require tenders for three 500kw. steam-driven, аси соает 
three-phase pie pas seta; three d Pr: 5 
exciters, &c.; and permanent way (including copper bonding an 
conduits for cables). S ifications, rae from the clerk (Mr. Frank 
Schofield), Town Hall, Stalybridge, to whom tenders by July 7. An 
advertisement gives farther particulars. 

West Ham Borough Council require 50 double-deck electric tram- 
cars, complete with electrical equipment, S колом &е., from 
the borough electrical engineer (Mr. James K. Bock). Tenders to 
the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, E., 
by 4 p.m., July 8. Further particulars are given in an advertisement. 

Lowestoft Corporation invite tenders for rails, fish-plates and bolts 
and permanent way construction for their electric is ds Speci- 
fication, &c., from the койш ые (Mr. W. С. С. Hawtayne), 
9, Queen-street-place, London, E.C. Plans can also be seen and 
information obtained from Mr. Walter Beer, 47, Victoria-street, 
Westminster, London, S. W. Tenders to town clerk (Mr. R. Beattie 
Nicholson) by 5 p.m. July 12, An advertisement gives additional 
particulars. 

Gillingham Urban District Council invite tenders for the supply 
and erection of water-tube boilers, steam and exhaust piping, con- 
denser, cooling tower, three high-speed engines, 250kw. tri-phase 
alternators, switchboard, underground cables, arc lamps, crane and 
well Specifications, &c., from Mr. W. H. Trentham, 39, Victoria- 
street, Westminster, S. W., and tenders to the clerk (Mr. F. C. Boucher), 
Council Offices, Gillingham, Kent, by 3 p.m. July 17. Au advertise- 
ment gives some additional particulars. 


Romford Urban District Council are open to receive offers for the 
construction and maintenance of electricity supply works for the 
district. General description of the scheme and form of offer from 
the clerk to the Council (Mr. Charles T. King), Council Offices, 
Romford, to whom offers by noon of June 30. An advertisement 
gives additional particulars. 


Falkirk Corporation invite tenders for steam, exhaust, drain and 
other pumps, feed pump, tank, &c!; balancing transformers and 
motor generators ; storage batteries ; switchboard and connections ; 
arc and incandescent lamps and fittings; cable work and travelling 
crane, Specifications, &c., from the consulting engineers (Messrs. 
Burstall and Monkhouse), 14, Old Queen-street, Westminster, S. W. 
Tenders to town clerk (Mr. A. Balfour Gray), Municipal-building:, 
Falkirk, N. B., by noon July 14. Further particulars are given in 
an advertisement. 


Epsom District Council invite tendera for a semi-marine bry-back 
boiler, with fittings, &c. ; ejector condensers, circulating pumps and 
pipework ; spray cooling ponds; steam feed and drain pipes, &e. ; 
and a 150kw. steam dynamo (vertical enclosed hi h-speed engine) 
and switchgear, &c. An advertisement contains additional informa- 
tion. Specifications from the clerk (Mr. E. G. Wilson), Council 
Offices, Epsom, to whom tenders by noon July 18. Farther par- 
ticulars can be obtained from the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen-street-place, London, E.C. 


Chester Corporation invite tenders for permanent way construction, 
bonds, overhead equipment and cars. Further particulars are given 
in an advertisement. Drawings and specifications may be inspected 
after 23rd inst. at the Town Hall, on application to the city surveyor 
(Mr. I. M. Jones) or to the city electrical engineer (Mr. F. Thurs- 
field), from either of whom specifications and forms of tender may 
be obtained. "Tenders to the town clerk (Mr. Samuel Sinith) by 
10 a m. July 7. 

Chester Corporation also invite tenders for accumulators and 
reversible battery booster. Specifications from the city electrical 
engineer, Mr. F. Thursfield. Tenders by July 7. See advertisement. 


The Electricity committee of Nuneaton and Chilvers Coton Urban 
District Council invite tenders for supply and delivery of private 
lighting cables (paper), public lighting cables (rubber), joint boxes 
and compounds ; also for supply, delivery and erectiou of 20-arc 
lamp columns with incandescent brackets, complete with lamps, cut- · 
outs, switches, resistances and accessories, Specifications, &c., from 
the chief electrical engineer (Mr. 8. Cameron Gibson), Electricity 
Works, Coton-road. Further particulars are given in an advertise- 
ment, and tenders (addressed chairman) by June 30. 


Sunderland Corporation tramway department require tenders for 
the supply of permanent way and overhead equipment and cables. 
Specifications, &., from the borough electrical and tramways 
engineer (Mr. John F. C. Snell), Town Hall, Sunderland. Tenders 
to chairman Tramways committee by July 9. 

Ipswich Corporation invite tenders for engines and dynamos, 
storage battery, overhead hand travelling crane, feeders, mains and 
road work, permanent way construction of tramways, and arc lamps, 
Tenders to town clerk by noon July 5. 

Blackpool Corporation invite tenders for carbons for the year to 
March 31, 1903. Specifications, &c., from Mr. Charles Furness, 
Electricity Works, Blackpool. 

Walsall Corporation invite tenders for supply of reversible booster 
and switches to work in series with battery on tramway circuit. 
Tenders to town clerk by June 27. | 

Wellington (Salop) District Council invite offers for a lease of their 
electricity supply powers. Offers to Mr. Thos. L. Miller, 7, Tower- 
buildings, N. Water-street, Liverpool, by June 25. 

Newcastle-on- Tyne Guardians invite tenders for lighting three relief 
offices. Tenders by noon July 11 to Mr. J. W. Gibson, 127, Pilgrim- 
street, Newcastle-on-Tyne. 

Bournemouth Town Council invite tendera for station and car 
dep ot lighting and wiring, motors, testing instruments and accessories. 
Tenders by noon June 23. 

Bexley District Council invite tenders for points and crossings and 
boilers. Tenders by July 7. 

Cheltenham Guardians invite tendera for providing inter-com mu- 
nication telephones at the workhouse. "Tenders by 5 p.m. July 2. 

Wallington Quay and Howden Industrial Society invite tenders for 
electrical plant. Tenders by July 14. 

Kirkcaldy Corporation invite tenders for wiring the central station. 
Tenders by 16 a.m. June 21. 

Manchester Electricity committee invite tenders for 12 months’ 
supply of stores. Tenders by July 1. 

London County Council require tenders for steam, exhaust and 
other piping, valves, &c. "Tenders by July 8. 

The Telegraph Department of the Australian Commonwealth invites 
tenders for the supply of 17 miles of telephone cable and five metallic 
circuit 100-line telephone switchboards. The cables are to be sup- 

lied to specifications Nos. 6 and 7, and the switchboards to No. 8. 

hese specifications can only be seen and tender forms obtained at 
the General Post Offices at Sydney, Melbourne, Brisbane, Adelaide, 
Perth and Hobart. "Tenders have to be in by noon July 28. 


Messrs. Preece and Cardew, by authority of the Municipal Council 
of Sydney (N.S.W.), invite tenders, on the Council's behalf, for the 
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supply, delivery, laying and erection of a complete system of high 
and els apris cablea, and of arc lamps for street lighting. Speci- 
fication, &c., from Messrs. Preece and Cardew, 8, Queen Anne's-gate, 
Westminster, London, S.W., to whom tenders must be sent before 
noon July 23. 

La Société d'Electricité de Leskovatz (Servia) invite tenders until 
July 1 for the supply and erection of two 200 H.r. turbines, two 
200 н.р. three-phase alternators and the necessary accessories for 
power trant mission over a distance of 17 kilometres. 


TENDERS RECEIVED AND AOCEPTED. 


Two large electric power contracts have been secured by the 
Australian representative of the British Westinghouse Company, 
one for the complete conversion to electric traction of the horse 
tramways system of Adelaide, aggregating about 65 miles of track ; 
and the second for a power installation at the new railway works at 
Ipswich, near Brisbane, of the Queensland Government. The total 
plant aggregates 800 н.р. on the two-phase system. The amount of 
this contract exceeds £250,000, and covers steam, electric and auxiliary 
plant and apparatus. 


Messrs. Willans and Robinson have received an order from 
Н М. Post Office for four 250 н.р. compound engines for direct 
coupling to Siemens dynamos for the G.P.O. new savings bank, West 
Kensington. An order for two 360 H.P. compound engines for 
direct coupling to dynamos by Dick, Kerr & Co. for the Mount 
Pleasant telegraph factory has also been received. 


London County Council received the following tenders for fixing 
a battery of accumulators for an energising electric lighting installa- 
tion at the Horniman Museum :— 
Pritchetts and Gold (accepted) £66 4 Electrical Power Storage Со. £76 8 
Drake and Gorham 83 0 | Chloride Elec. Storage Co. 75 5 

The British Thomson-Houston Co. have obtained a contract from 
the Metropolitan District Railway Co. for the switchboard to control 
the 10 5,000kw. 11,000- volt generators and other electrical auxiliaries 
at their new generating station at Chelsea. It will consist of 47 
black-enamelled slate panels, divided as follows:—4 generator 
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exciter panels, 1 exciter feeder panel, 2 rotary converter panels, 1 


direct- current generator panel, 1 storage battery panel, 2 direct- 
current feeder panels, 1 low- tension transformer panel, 3 induction- 
motor panels, 12 feeder panels, 10 generator instrument panels, and 
10 generator controlling panels. All generator and feeder circuits 
ere to be controlled by B T. H. high-tension oil switches of type Н, 
mounted in fire-proof brick compartments, capable of opening a dead 
short-circuit of the entire station, and which are to act as automatic 
circuit-breakers in the feeder circuit. Being capable of adjustment 
within wide limite, they will also be capable of opening the circuit 
in case of reversal of current, thus forming an automatic circuit- 
breaker without the interposition of high-tension fuses. 

3 (London) Borough Council have received the following 
tenders :— 

Three water-tube boilers, feed pump, steam water pipes, dc. 


Babcock and Wilcox(accepted) £6,910 | W. R. Renshaw & Co £6,995 
E. Danks & Со. ............... -9,594 | Hughes and Stirling. 6,954 
R. Hornshy & Sons. 7,620 | Stirling Boiler Co 6,653 
John Thompson ............... 7,385 


Water-softening Plant. 


Babcock & Wilcox (accepted) £1,120 | Doulton & Co. .................. £1,696 
J. Thompson 2,485 | Stanhope Water Eng. Co. ... 1,626 
J. Wright & Co 2,492 | Masson, Scott & Co. ......... 1,540 
Porter-Clark Water Soften- Desrumaux's Automatic 

IDE CO}: G таве ,201 Water Softener & Purifier 1,490 
Sir Hiram Maxim Elec. and Lassen and Hjort ............ 1,300 

Engineering Со. '............ 2,140 | Baker’sPatentAppliancesCo. 1,206 
Mather and Platt ............ 1,795 | J. Ваггеш........................ 1,070 
Potter & Co 1,725 | Glasgow Patents Co. ......... 1,015 


Hackney Borough Council have also accepted the tender of the 
National Electric Wiring Co. for wiring the public offices at 
£130. 153. 9d. Five tenders, varying in amount from the accepted 
tender to £220, were received 


Glasgow Corporation have accepted the tender of Mesers. Mavor 
and Coulson for three motor-driven boosters and accessories for 
£2,088 ; that of the Mirrlees-Watson Co. for condensing plant 
for the Polloksbaws. road station at £1,852; and that of Messrs. 
E. Green & Son (Ltd.) for fuel economisers at £1,010. 15a. 

The Tramways committee of Manchester Corporation have placed 
an order for 34,000 copper railbonds with Messrs. R. W. Blackwell 
& Ca, of the “ Crown ” and * Chicago ” types. 

An order has been placed with Messrs. Willans and Robinson, 
through Messrs. Dick, Kerr & Co., for a 1,200 н.р. triple expansion 
engine for Dundee Corporation. 

Woolwich (London) Borough Council have accepted the tender of 
T. Harding Churton & Co. for a 70 B. H. p. enclosed motor for driving 
machinery in connection with the refuse destructor. 

Walsall Town Council have accepted the tender of Babcock and 
Wilcox (Ltd.) for the supply of boiler, &c., at £1,080, and that of the 
Electrical Power Storage Co. for a storage battery at £1,117. 168. 


A contract for the supply of two economisers at Bedford has been 
let to Messrs. E. Green & Son at £850. 10s. 


Dartford District Council have accepted the tender of Messrs. J. 
Carter & Sons for a Lancashire boiler, feed pump, &c., at £860. 88, 
and that of Messrs. Reavell & Co. tor a dynamo, steam and exhaust 
piping, extensions to switchboard, &c., at £2,248. 10a. 

A contract has been let to Messrs. Willans and Robinson by 
Messrs. Player & Co. for a Willans standard compdund engine for 
direct coupling to a dynamo by Messrs. P. R. Jackson for supplying 
power an lighting to the Clydach shops. 


Sculcoates Guardians have accepted the tender of the Hart Accu: 
mulator Co. for accumulators at £581. 8s., and that of Mesars. G- 
Wokes & Co. for switchgear at £105. 


Barton-on-Trent Town Council have accepted the tender of the 
British Thomson- Houston Co. for supply of three 100kw. high-speed 
tramway generatora and switchboard at ©4 099. 


Mesers. Willans and Robinson have received an order from the 
Guildford Electric Supply Co. for a 240 H P. compound engine for 
direct coupling to a Newton dynamo. 


BUSINESS NOTIOE. 
The name of the manufacturers of the well-known Chloride storage 
cells has been changed from the Chloride Electrical Storage Syndi- 
cate (Ltd.) to the Chloride Electrical Storage Co. (Ltd.). 


LIQUIDATIONS. 


A meeting of the Gateshead Electric and Mechanical Supply Co. 
(Ltd.) will be held at 21, Collingwood-street, N swuastloone Tyne, on 
July 18 to receive an account of the winding-up. 

The first meetings of creditora and contributories of the Meyra 
Electric Co. (Ltd.) will be held at the Official Receiver's, Carey- 
street, London, W.C., on July 1. 


Plant, &c,for Sale.—Particulars of some electric lighting plant, 
which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 н P. gas engines, one 
E.C.C. and two Morley compound-wound dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Messrs Jones 
Bros., Oak wood - court, Addison-road, London, W. 

A number of electric motors, a 100 ampere dynamo (110 volts), a 
58-cell battery and two Crossley gas engines of 9 B H r. and 12 B. H. v. 
are for sale. Offers to the Era Press, Leyton. See advertisement. 


А 20 B H.P. gas engine, dynamo, switchboard, belting, &c., nearly 
new, is advertised for sale by the secretary, Northgate Mansions 
(Ltd.), Gloucester. 

Mr. James E. Ward, C.A., 122, Cannon-street, London, E.C., 
receiver and manager of the British Electrical Mfg. Co. (Ltd.), 
advertises for disposal the goodwill of the business, machinery, plant 
and fittings, and a number of patents owned by the company. 
The works are situate at Putney Bridge Station, London, S.W., and 
the whole is for eale as a going concern. Ап advertisement gives 
some further particulara. 

An E. P. S. battery, in good condition, consisting 
55 K 33 cells, complete with stands, &c., is for sale. 
Messers. Owen Lucas and Pyke, 39, Victoria street, 
See advertisement. 


Fire.— The General Electric Co. wish their clients to understand 
that the large stocks held at their branches and the facilities for 
manufacture which they possess enable them to fill all orders with 
5 It is possible, however, that some order sheets may 

ave been lost in the recent fire, and in the event of any customer 
finding his order unexecuted he is requested to notify the company. 

The inquiry into the cause of the disastrous fire on the premises 
of the General Electric Co., in Queen Victoria-street, London, E. C, 
was resumed by the coroner for the City of London yesterday 
(Thursday), and evidence as to the probable origin of the fire was 
tendered by a number of witnesses, after which the inquiry was 
again adjourned. 

Ventilating Fans.—It is difficult to imagine the application of 
any new feature to improve the all-conquering electric fan, but 
Messrs. Drake and Gorham, who have been appointed sole agents 
for Great Britain and Ireland of an American fan known as the 
“Comfort, claim that by the introduction of the oscillating prin- 
ciple to the electric fan, a distinct advance has been made, and 
brings into practical working the punkah " effect. This has sug- 
gested the adoption of the title Punkab,” by which name this fan 
will be known in this country. 


Howard Oonduits.—We have received from the Howard Conduit 
Co. a copy of their latest catalogue and a sample of their asphalt 
solid conduit system. A detailed illustrated description of this con- 
duit was given in The Electrician, Vol. XLVIIL, p. 214, and the 
company now inform us that among other places the system is being 
employed at Windsor, Trafford Park, Bournemouth, Nottingham 
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Eccles, Lancaster, &c., and that they have also secured the contract 
for one year’s supply of their asphalt кшш. from Salford Cor- 

tion, and the whole of the troughing for the Leatherhead electric 
ighting scheme, 


Jandus Patents.— We are informed that, in addition to the Davy 
Construction Co., the Reason Manufacturing Co. have recently signed 
an agreement by which they become licensees of the Jandus Company. 


Nernst Electric Lamp.— An agreement has been entered into by 
the Allgemeine Elektricitäts Gesellschaft, of Berlin, who are the 
owners of the Nernst patents, with the Nernst Electric Light, Ltd, 
of London, whereby the latter agrees to abandon for a number of 

ears the manufacture of the Nernst lamp, and consents to procure 

m the A. E. G. all the lamps required for meeting the entire demand 
for Nernst lamps in thoee countries which are reserved to it. 


Coronation Illuminations. —The elaborate and effective Canadian 
arch which is being erected across Whitehall, London, in connection 
with the Coronation procession is to be illuminated on the nights of 
June 26 and 27 with over 5,000 incandescent lamps, and the order 
for these lamps has been placed with the Electrical Co., 122-124, 
Charing Cross-road, London, W.C. 


Fire Prevention.—In distributing a phlet entitled Fire 
Service in Factories, Works, &c.,” by Mr. Harold Sumner, the British 
Fire Prevention Committee call attention to the advantages of pro- 
viding outside gas cocks to business premises, Gas is still used in a 
number of large works and factories in various parts of the country, 
and it is advised that while this system of lighting continues outside 
gas cocks should be рое. аз the bursting and breaking of gas 
pipes in the course of a fire is a prolific cause of great damage to 
property. 

„ Armorduct " Conduit. —A new and useful list of “ Armorduct " 
improved conduit for electric wiring has just been issued, and gives 

iculars and illustrations of the various parts that go to make up 
the “Armorduct” system. 


Catalogues.—The Electric and Ordnance Accessories Co., Stellite 
Works, Cheston-road, Aston, Birmingham, have ready section C of 
their catalogue, dealing with main switches, &c. Copies of this list 
can be obtained by members of the trade post free. The list fully 
illustrates a variety of up-to-date switches. 

A catalogue of single and multiphase alternating-current induction 
motors and single and multiphase transformers (list No. 4A) is issued 
by the Electrical Co., 122-124, Charing Cross-road, London, W.C. 
The liet is well illustrated. Types K.D., L.K.D. and H.D. of three- 
phase induction motors are described with their several styles of 
rotors, and include a special type of motor for weaving looms. The 
single-phase motor described is the K.W., and the two-phase motor 
the K Z. Brushholders and brushes for three-phase motors are 
included in the list, in which illustrations are also shown of three- 
phase and single-phase transformers. 

The Premier Electric Lamp Co., 12, St. John’s-lane, Liverpool, 
have ready a catalogue of low and high-voltage incandescent lamps, 
including higher candle-powers for street lighting and miniature 
ae for decoration work. Copies of the list can be obtained on 
application. 

A catalogue of electric traction supplies is issued by Messrs. Breck- 
nell, Munro and Rogers, and include trolley standards, trolley heads, 
line ears, frogs, crossings, points, pole and bracket attachments, 
insulators, bondholders, car repairing tools, &c. 

A new list of ceiling roses and wall sockets is issued by Messrs, 
Davies, Kent and Stewart, 17, Berners-atreet, London, W. 


Blectrical Transmission Co.—Mr. A. B. Rigby, manager of this 
company, writes :— 

We have received several communications from our friends with reference 
to an announcement appearing in your last issue concerning liquidation of 
the Electrical Transmission Co. (Ltd.). We wish to point out that Mr. Ernest 
Scott, of 2, Talbot-court, Gracechurch-street, E.C., purchased the business, 
patent rights, &c., of the limited company in December, 1900, and this pur- 
chase, of course, rendered it necessary that the limited company should be 
wound up. The business has since then been carried on under the title of 

the Electrical Transmission Co. The notices appearing are the usual formal 
notices connected with the winding-up of a limited company, and have 
no connection with the present concern.” 


Exports of Electrical Apparatus and Material.—The follow- 
ing list eve official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from June 11 to 17, with the ports of 
destination :— 

4 frica—Alexandria, £22 ; Cape Town, £375 ; Durban, £1,311 ; Argen- 
tina—Buenos Ayres, £1,819, Australasia— Adelaide, £63 ; Auckland, £47 ; 
Christchurch, £84; Melbourne, £2,005; Perth, £90; Sydney, £2,479 
(including £160 telegraph wire) ; Townsville, £528. Ceylon —Colombo, £201. 
Channel Islands, £151. Chili—Boca, £437 ; Coronel, £523. Denmark— 
Copenhagen £81 (telegraph wire). Germany—Hamburg, £225 (telegraph 
material). Greece—Pirxus £53. Holland—Amsterdam, £50 ; Rotterdam, 
£160 (including £100 telegraph material) Hong Kong—4£91 (including £48 


telegraph material). India—Bombay, £730 ; Calcutta, £1,364 (including 
£111 telegraph wire). North Atlantic —£4,560 (telegraph cable) Russia 
—St. Petersburg, £500 (telegraph material Siam—Bangkok, £25. 
Spain—Bilbao, £131. Sweden—Malmo, £236. U'.S.A.—New York, £500. 
West Indics—St. Thomas, £7,857 (telegraph cable). Total £26,478, against 
£17,276 in the corresponding week last year (June 12 to 18). 


COMPANIES’ MEETINGS AND REPORTS. 
— 2 — 


British Electric Traction Co. (Ltd.). 


The seventh ordinary general meeting was held on Monday, Sir CHARLES 
Rivers WILSON, G. C. M. G., C. B., presiding, 

The SECRETART (Mr. Charles H. Dade) having read the notice calling 
the meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, in proposing to you the adoption of 
the report of the directors and the accounts for the year ended March 31 
last, I am able to point to an improvement and an extension of business 
in almost every direction. The profits for the year were £203,269, against 
£115,598, and we are able, notwithstanding the much larger capital on 
which we have had to pay interest and dividends for the past year, not 
merely to maintain the dividend of 9 per cent., but to carry forward 
£27,438, while we brought into this year’s accounts only £21,457. We 
have also made ample provision for our reserves, and we have applied 
over £25,000 to writing down the book value of our various assets. Turn- 
ing to the balance-sheet, it will be seen that there is a considerable 
enlargement of figures all round. Capital actually paid up is £1,000,000 
larger than last year. The reserve shows ап increase of £121,184 
(£469,705). Sundry creditors is £21,000 less. The assets side shows an 
aggregate increase of over £1,000,000, and the whole of the increase 
in the capital and in the reserve fund may be looked for in the items 
of contracts and undertakings and sundry debtors. The amount standing 
against contracts and undertakings is more than £400,000 less than last 
year, the sundry debtors are close upon £500,000 more than last year, and 
the amount standing to credit of investments is about £1,000,000 larger 
than last year. Under contracts and undertakings we include all the 
land, buildings, and works upon which this company has spent money, 
either for its own account or in anticipation of a sale to others. The 
reason the amount of the contracts and undertakings account was larger 
last year, while sundry debtora have increased, is, that during the past year 
we have been able to complete a large number of our pending arrange- 
ments with other companies for the sale of a number of these undertakings, 
and the purchase price in respect of them has either been paid or is due 
tous. In the course of the current year a very large proportion of the 
moneys due to us from other companies will be liquidated ; in many cases 
we shall receive cash, but in some cases we shall receive shares or deben- 
tures in liquidation of the purchase price, and to the extent to which we 
receive shares and debentures in payment our investments will increase. 
The expenditure on works and undertakings on account of other companies 
is this year £26,725, against £350,375, and the expenditure on works and 
undertakings owned or leased by the company is only £99,988, against 
£236,643, The amount сарала оп schemes іп courae of development 
and on Acts of Parliament and other powers secured is £72,465, against 
£54,514, Altogether, the fact that the accounts for contracts and 
undertakings is so much lesa this year than last indicates the progressive 
character of the work we are doing, and shows that the s:hemes and under- 
takings which last year we had in hand have not become stagnant, but 
have developed into sound marketable assets. With regard to the item of 
investments, which shows an increase of about £1,000,000, with the excep- 
tion of about £5,000, spread over 23 sundry investments, the whole of our 
large investments, amountiag to over £2,090,000, are fully disclosed in the 
report. To one of these undertakings I ought to call special attention, 
although it is not an undertaking of any great magnitude, because it has 
been a cauae of disappointment to us, and because it illustrates in a very 
forcible manner many of the difficulties we have to encounter. I refer to 
the Pontypridd and Rhondda Valley Tramways. We acquired this horse 
tramway, which has а milzage of a little over 3 miles, with the object of 
converting it to electric traction, and made application to the Light Rail- 
way Com missioners for powers. We have, however, been seriously opposed 
by the local authorities and by the railway company. It is however, due 
to the opposition of the local authorities that we have no! succeeded, and 
now the time is close upon us—I think it is August next year—when these 
authorities will have the right to purchase the undertaking under the 
Tramways Act, and it is probable we shall not obtain a price under that 
act which will fully compensate us for the expenses we have incurred in 
buying the undertaking, and in eadeavouring to obtain an extension of 
tenure and electrical powers. We have before had disappointments in 
regard to new promotions of powera, but I do not remember that we have 
had in our experience a case exactly similar to this of Pontypridd, where 
we have been working several yeara & horae tramway, and have done every- 
thing that occurred to us with a view to improving the service, and have 
apparently been defeated at every stage. We are not, however, absolutely 
without hope of accomplishing something even yet, a3 the local authorities 
may see the wisdom of granting us a lease of the lines after having taken 
them over, as well as of the new lines which they have promoted as a result of 
the indications we have given them. I shall probably have something 
more to say about it next year, when the actual loss that we shall suffer 
will have been ascertained. It will not be a serious matter in amount, but 
there are several questions of principle involved, not only in regard to the 
general aspects of the business, but particularly in regard to the question 
of how the loss, if incurred, should be dealt with. In connection with our 
various undertakings the number of passengers carried in two years 
has increased from 55,000,000 to 97,000,000, and the traffic receipsa 
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from £515,000 per annum to £563,000. The total route mileage 
of the undertakings in which we are interested amounts to 465 
milea, of which 2964 miles are at present working, while 1684 miles 
are authorized and are under construction or reconstruction for 
electric traction. In addition to the 465 miles, we may fairly add 85 
miles in course of promotion, which would make a total of 550 miles. 
The scope of our operations extends from Perthshire in the north to the 
English Channel, and from Northumberland to the borders of Cornwall. 
Among the new schemes are the Metropolitan Electric Tramways. This 
is an important enterprise, and it is a scheme of large proportions, All the 
difficulties of its initiation have now been overcome, and we are on the 
point of carrying out what w.ll be one of the largest electric tramway 
systems in the United Kingdom, embracing not merely the whole of the 
tramways in the north of London now leased by the London County 
Council to the North Metropolitan Tramways Co. (about 62 miles), but 
including also all the light railways which have been promoted in conjunc- 
tien with the Middlesex and Hertfordshire County Councils, and extending 
from the boundaries of the County of London to Watford in the north- 
west, Barnet, Enfield and Cheshunt in the north, and Walthamstow in the 
east (about 66 miles), so that when the scheme is completed we shall con- 
trol at least 150 miles of electric tramways ramifying the whole of the 
important area north of the City of London. We are, of course, engaged 
on many other schemes, about which I should like to speak to you, but 
time will not permit. There is, however, one enterprise which is becoming 
so large that it will form a very important proportion of our total invest- 
ments, and that is the combination of electric tramway; and light rail ways 
in South Staffordshire, Warwickshire and Worcestershire. We have bought 
up or obtained control of all the traction companies in the district. The 
total mileage of this network is 126 miles. 

I mentioned on a former occasion that the board consider it desirable 
that we should have close association with some manufacturing works for 
the purpose of supplying our various undertakings with apparatus and for 
carrying out repairs and makiog replacement», and also for storing materials 
which are required for the daily operation of our undertakings. With 
this view, it will be remembered you authorised us to make a proposal to 
the shareholders of the Brush Electrical Engineering Co. to exchange shares 
in that company for shares in this company, and alarge proportion of their 
shareholders have accepted this offer. We have also assisted the Brush 
Company with capital, and some of the directors of this company are now 
directora of that company. We think the policy of merging the interests 
of the two companies should be extended, and we propose that another 
offer be made of shares in tbis company in exchange for shares in the 
Brush Company upon equitable terms. This brings me to another matter 
referred to in the report—the absorption by this company of the Electrical 
Power Distribution Co. (Ltd.). That company was capitalised mainly by 
the British Electric Traction Co. and the Brush Company jointly, and 
is carrying on business on practically identical lines with that carried on 
by the British Electric Traction Co. It was origioally formed indepen- 
dently of either company, fur the purpose of doing work which did not at 
that time fall within the scope of either ourselves or the Brush Company— 
namely, to promote and carry out electric lighting and power schemes. 
Very soon after the formation of the Distribution Company we felt it was 
in our interests and ia those of the Brush Company to support the Distri- 
bution Company, and to identify ourselves with it, because the Distri- 
bution Company was a large buyer of apparatus which could be supplied 
by the Brush Company, and many of its lighting and electrical power 
schemes could be worked very advantageously with our tramway and light 
railway echemes. In view of the close alliance of the three companies we 
have come to the conclusion that it will be more satisfactory that the Dis- 
tribution Company should be merged in the British Electric Traction Co., 
and that its various subsidiary companies should be associated companies 
of the Briti-h Electric Traction Co. I should mention that our company 
and the Brush Company jointly hold very nearly the whole of the ordi- 
nary shares and exactly KT of the preference ehares of the Distribution 
Company. 

With reference to the proposed increase of capital. The new business 
we are developing is of a distinctly more profitable character. "We are not 
only increasing our traffic receipts, but they show a relative increase per 
route mile—that is, we are not merely taking more money because we have 
more miles of tramways, but we are taking more per mile than in previous 
years, and we are earning a larger net profit on a larger capital The 
absorption of the Distribution Company will require about £200,000. 
Having nearly exhausted our present borrowing powers, we must make 
provision for the further development of the business. We, therefore, pro- 
pose that our capital should be at once increased by £1,000,000 in ordinary 
and £1,000,000 in preference shares, and this will give power to issue 
£1,000,000 in debenture stock. This exactly doubles our existing capital. 
We have not thought it advisable to increase the dividend on the ordinary 
shares this year over 9 per cent., but we have set aside for special reserve 
£19,000, besides other reserves, as an act of prudence. As the dividend 
has not been increased, the directora think the shareholders should have 
the advantage of the new issue of shares. The price of the shares in the 
market ia 80 low that no public issue could be made at the present moment 
except at a sacrifice of premium, and if shares have to be issued at a sacri- 
fice, we think that it should be done in such a form that the advantage 
which the Company sacrifices should go to the shareholders. Itis proposed 
that each shareholder should have one new share in respect of each 10 shares 
he now holds ; and we are arranging to issue coupons for fractions of a share. 

It is & matter of great satisfaction to the board that the superannuation 
fund and the friendly society have succeeded so well. The superannuation 
fund is for the benefit of the staff and the friendly society is for the benefit 
of the men, and both are in a thoroughly satisfactory and flourishing con- 
dition. The superannuation fund has now been joined by 30 of our 
associated companies, and the number of contributories have greatly 

. increased in the past year. The total number of men employed by our 
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companies is about 3,000, and already 1,255 have joined the friendly 
society, and 19 branches have been started. I have previously referred 
to а proposal for the establishment of a sinking fund on behalf of our 
associated companies. Some difficulties have presented themselves in 
formulating the scheme, which, however, we believe will be overcome 
shortly. I now move the adoption of the report and accounts, and the 
payment of the dividerds therein referred to. 

Mr. CROFT asked, with respect to the Brighton and Shoreham tram- 
ways, if there was any proapect of the difficulties which had been met 
with being overcome. 

The CHAIRMAN: I am afraid the difficulties as to Brighton and 
Shoreham have rather increased than diminished. 

A SHAREHOLDER asked if the offer to the Brush shareholders was 
intended to embrace the whole of the shareholders or not, and would the 
debenture-holders be included. 

Mr. E. GARCKE said all the shareholders of the Brush Company would 
have the offer made to them, but it would not affect the debenture-holdera. 

Mr. BALDWIN called attention to a certain point in connection with 
the proposed abeorption of the Electrical Power Distribution Co. When 
that company was established 200 deferred share: were given to gentlemen 
who were now on the board of the British Electric. Traction Co. On the 
absorption of the Distribution Company it was proposed to pay those 
gentlemen £10,000, which he might take as a bonus that they would receive 
out of the promotion of the Electrical Power Distribution Co. He thought 
the shares in question should really have been held in trust by the directors 
for this company, &nd that the amount should not go to geatlemen who 
were members of the board. 

The CHAIRMAN: It is the case that some of these gentlemen are 
directors of this company, but it was entirely in their own individual 
capacity, and irrespective of their connection with the British Electric 
Traction Co. that they some years ago established the Electrical Power 
Distribution Co. That being во, they obtained under the arrangements 
with that company these 200 shares, to which certain rights appertain. 

Mr. BALDWIN said his point was that the Electrical Power Distribu- 
tion Co. was promoted by the British Electric Traction Co. and not by the 
gentlemen in question in their private capacity. 

The CHAIRMAN : It was without any kno xledge on my part that they 
entered on that enterprise ; they did it entirely in their private capacity 
The Electrical Power Distribution Co. was not promoted by this company. 

Mr. BALDWIN said the auditors’ report stated that premiums received 
on shares of the company were considered as part of the profits of the 
company, and certain commission went to some of ths members of the 
board out of these premiums being taken as part of the profits. He wished 
to know what the amount of the commission was. 

The CHAIRMAN : The commission is paid under contracta to which we 
are bound, and I do not think it is open to shareholders to go into a ques- 
tion of that sort, although I have nothing to hold bick on the subject. 
The commission is a very reasonable one, and it is in accordance with con- 
tracts under which these services are given, and from which we cannot free 
ourselves. The shareholdera know pretty well what those services are, 
and without those services the company would not be what it is now. 

The resolution was then carried, as were resolutions increasing the capital 
of the company from £2,000,000 to £4,°00,000 by the creation of 200,000 
new shares of £10 each, 100,000 preference and 100,000 ordinary, the pre- 
ference to be entitled to a cumulative preferential dividend not exceeding 
6 per cent. per annum, as the board of directors may before issue deter- 
mine. The retiring directors, Mr. C. Shirreff B. Hilton and the Hon. Sir 
Charles W. Fremantle, K.C.B., were re-elected, as were the auditors, and a 
vote of thanks to the chairman and directora terminated the proceedings. 


In connection with the remarks of the chairman of the British Electric 
Traction Co. as to the exchange of that company's shares for those of the 
Brush Electrical Engineering Co., we understand that the sharelolders of 
the latter have received an offer from the Traction Company for an 
exchange in the following proportions :—One fully-paid £10 ordinary 
share of the British Electric Traction Co. for 10 £2 fully-paid ordinary 
shares of the Brush Company. One fully-paid £10 preference share of 
the British Electric Traction Co. for six £2 fully-paid preference shares of 
the Brush Company. 


Electrical Power Distribution Co. (Ltd.). 


At the general meeting of this company on Monday, Mr. EMILE GARCKE 
presided, and said: We may, I presume, regard the presence of so few 
shareholders as a proof that the majority take the report and accounts for 
the past year as being satisfactory. I desire to take this opportunity of 
explaining to the sbareholders the reasons for the proposed merging of the 
Electrical Power Distribution Co. into the British Electri» Traction Co. 
About four yeara ago a group of four pereons, including myself, agreed that 
there was єс pe for developing electric power for various uses in this country. 
At that time neither the Britiah Electric Traction Co. nor the Brush Elec- 
trical Engineering Co. felt that the work of developing electric power 
supply was within their province, and it was, therefore, decided to form а 
separate company for the purpose. Neither the B. E. T. nor the Brush took 
any part in the inauguration qf this company. The initial risks, respon- 
sibilities and services were undertaken by the four directors —Meears. 
Garcke, Raworth, Sellon and Madgen—and we decided to accept for 
the responsibilities and for the several years' work that ensued 200 
deferred (or founders') shares, for which we paid cash, but which were 
entitled to certain rights after a dividend had been paid upon the ordinary 
shares. Subsequently, however, it became necessary to appeal to the 
public for further capital, and the existence of these founders’ shares was 
considered a bar to the raising of that additional capital. The four holders 
of these shares then agreed that the company should have at any time 
within 10 years the right to extinguish the special rights which the shares 
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conferred on their holders for a payment in cash of £10,000. That was 
the position of affairs when the British Electric Traction Co. and the 
Brush Electrical Engineering Co. came along and decided to take a large 
interest in its further development. The Brush Company, as a manufac- 
turing concern is, of course, desirous of obtaining orders for plant and 
apparatus, and it made an agreement with us by which it received pre- 
ferential coneideration in the placing of orders for plant. The British 
Electric Traction Co., on the other hand, became alive to the fact that the 
future course of electrical work would be in the direction of combining 
electric lighting with electric traction. The wisdom of establishing 
large generating ttations for the distribution of current over large areas 
had not until that time been fully realised. One of the schemes which 
this company was developing, could, it was considered, be better worked 
in conjunction with a scheme which the British Electric Traction Co. was 
then promoting. There are other matters of a personal character. Iam 
not one to discourage emulation between different companies or despise 
the beneficial effects of competition. When this spirit of emulation is 
actuating the same persons in different capacities, however, it ceases to be 
beneficial, and is inconvenient. In this particular case it was rather 
embarrassing to myself as managing director of the British Electric Traction 
Co. and chairman of the Electrical Power Distribution Co., to distinguish 
fairly and adequately between the respective interests of the shareholders 
in the two companies. Therefore, we came to the conclusion that the best 
course was to merge their interests and to combine. The terms of the pro- 
d amalgamation have been differently regarded by the interested parties. 
Some shareholders in the British Electric Traction Co. thought too much 
was being paid to the Distribution Company, while, on the other hand, two 
shareholders of the Distribution Company protest, not very strongly, but 
still they protest, that the consideration which the British Electric Traction 
Co. offer is not good enough. Your shares cost you £11 each, both ordinary 
and preference, and you are asked to exchange your ordinary shares for 
British Electric Traction ordinary, standing to-day at £14, and to exchange 
your preference shares for British Electric Traction preference, standing at 
about £12. 10s. Prima facie these terms rather support the views of 
British Electric Traction shareholders, who think you are receiving too 
much, but if I had to address the British Electric Traction shareholders 
instead of yourselves, I could adduce many reasons why the bargain should 
be carriea out, notwithstanding this prima facie view, But my duty is at 
this moment to you, and to disprove the assertion of one gentleman, 
who bas protested that the directors have looked after themselves, 
but have not looked after the shareholders. The shareholders in this 
company, by this proposal, are put in the position of British Electric 
Traction shareholders, whose undertaking is an eminently successful one. 
It is open to each shareholder to accept that offer or to decline it. If it 
were not for the fact .that the British Electric Traction Co. and the Brush 
Company hold a very large proportion of the capital of this company, it 
would probably have been much more difficult to convince the sbareholders 
and the board of the British Electric Traction Co. that this particular 
arrangement is a fair and equitable one. If I could divest myself of my 
personal interest in the transaction I should be disposed to use pressure to 
induce the shareholders in this company t» make the arrangement. I do 
not think it necessary to defend my colleagues and myself against the 
suggestion that this is a deal which is proposed in their interest. We do 
this work because we like it, and we have the fullest confidence in 
the results of the work that we have done, and if the arrangement 
were not made we should be perfectly content to remain with the 
rights to which we are entitled. As to our future prospects, we 
possess two Acts of Parliament, one covering an important industrial 
and manufacturing area in the county of Durham, and another for an 
important area in the north of London. In both districts the British 
Electric Traction Cc. are promoting and carrying out important electric 
tramway echemes. Then we possess 17 electric lighting orders and three 
tramway and light railway orders, together with three other provisional 
orders which have received the sanction of the Board of Trade and now 
await Parliamentary confirmation. You will have seen criticisms that we 
are mere company promoters, but we can point to very important con- 
struction and engineering works which we have carried out in connection 
with orders, &c, in the short time we have been at. work. We have 
erected eight generating stations, all working satisfactorily. They are 
small stations, but moet of our undertakings have a capital of five figures. 
They are all self-supporting, and they all promise to be remunerative at 
an early date. Itis the opinion of many electrical men that you can only 
generate and distribute electricity in large quantities at a remunerative 
rate, But the work which this company has doneand is still doing demon- 
strates that, providing the work is carried out economically and the methods 
of administration are sound, even small stations can be made remunera- 
tive. Then we have carried out a tramway scheme at Weston-super-Mare, 
in combination with an electric lighting scheme, and have one or two other 
similsr ventures in course of construction, so you will see we have been 
doing much the same work as the British Electric Traction Co., and it has 
become embarrassing to treat with the separate sets of shareholders in these 
various matters. Now, if these various enterprises were carried out by 
separate groups of men each group would make their profits upon 
their portion of the work, and each party would endeavour to make its 
profit at the expense of the other party. But we combine all the various 
functions, and if a profit can legitimately be made out of each department 
of work, this company is entitled to make that profit. Therefore the 
result, I think, of combining these various operations and carrying them 
out consistently is to the general advantage. If those of our shareholders 
who cannot see the fairness of the proposed terms, and cannot come in on 
that understanding, I suggest that it would be more consistent that they 
should find investments in departments of industry other than electricity. 
Before tbe resolution for amalgamation was put, Mr. ANDREWS 
further asked if the Electrical Power Distribution Co. would cease to exist 
as а separate company, and if some of the shareholders did not agree would 


the company be still carried on with separate directors and under separate 

management ? 

‚ Mr. GARCKE said they would have to be dealt with by the liquidator. 
The resolution was then carried. 


ANGUS ELECTRIC LIGHT AND POWER CO. (LTD.)— The directors' report 
for the year to Dec. 51 states that the works at Montrose and Brechin 
were completed in July, 1901, and a satisfactory supply has been maintained 
in both towns, At the end of the year the equivalent of 2,066 8-c-p. lamps 
were connected in Montrose, and 2,790 in Brechin, and at present 2,672 
additional lamps had been applied for in Montrose and 1,502 in Brechin, 
making 9,030 in the two towns. The result of the six months’ working, after 
paying expenses, has been a net profit of £42. 4s. 54d., which it is proposed 
to carry forward. The capital account for Montrose was £22,154. 28. 6d., 
and for Brechin £18,904. 2a. 10d. ; 12,513 units of current were generated in 
Montrose and 18,233 in Brechin. Public lamps used 3,407 in Montrose and 
5,695 in Brechin, and private consumers 5,895 and 5,348 respectively. The 
public lamps in Montrose were 10 arcs and 38 incandescents, and in 
Brechin 101 incandescents. 


CALCUTTA TRAMWAYS СО. (LTD.)—At a meeting on Friday last to 
approve the sub-division of the £10 shares into £5 shares, a question was 
asked as to the opening of further electrical sectiong of the company’s lines. 
Mr. E. C. Morgan, who presided, said but for technical points raised by 
the Government a second section of their line would have been opened 
a month ago. This line passed the telegraph office, and the company had 
had to pay for the raising of the telegraph wires so that they went well 
over the tramway trolley lines. The Indian Government insisted that the 
tramway guard wires to prevent broken telegraph wires coming in con- 
tact, should be exceptionally strong, and this had caused some delay, but 
they had, the previous day, received a cablegram notifying that the line had 
now been passed, and traffic was now proceeding on this second electrical 
section. Further sections would be opened in quick succession, and he 
hoped the whole electrically-equipped line would be ready by the end of 
July. The section just opened was 4 miles in length. 


CALLENDER'8 CABLE AND CONSTRUCTION OO. (LTD.)—The report of 
the directors for the year to Dec. 51 shows a balance to credit of profit 
and loss for the year's working of £71,378, which, with £10,855. 19s. 3d. 
brought forward, makes £82,833. 19s. 3d. Interest absorbs £4,078. де. 5d., 
preference dividend £10,000, depreciation of plant, machinery and furni- 
ture £7,154, machinery renewal fund £3,000, leaving £58,621. 16s. It is 
proposed to pay a balance dividend on the ordinary shares at the rate of 
10 per cent. per annum, making 10 per cent. (tax free) for the year 
(£15,000), a bonus of бв. per share (£7,500), a special bonus of 5з, per 
share £7,500), and to carry forward £28,621 16s. The directors con- 
sider the reeults of the past year's operations have been most satisfactory? 
especially in view of increasing competition. The plant ani buildings 
at Erith have been maintained in a thorough state of efficiency, and 
the total cost of upkeep charged against the year's revenue. A large 
sum has been spent during the year on extensions. An opportunity 
recently presented itself of obtaining a plot of land, consisting of about 
16 acres, with a large frontage to the Thames, and this ths directors 
acquired, but have not yet proceeded to develop it. It will prove of great 
advantage to the company by rounding off the property previously in t heir 

ion. The business traneacted during the past year was oncs again 
in excess of that of all previous periods, and the factory is now fully 
employed. 


CHADBURN'8 (SHIP) TELEGRAPH OO. (LTD.)J—At the meeting on Friday 
last Mr. W. Chadburn eaid the balance at credit of profit and loss was 
£11,576, and after deductions for directors' remuneration and depreciation 
£8,765 was left for division. Interim dividends had been paid on both 
preference and ordinary shares, and the directors now recommended 
further dividends, making the full payment on the 6 per cent. preference, 
and 8 per cent. on the ordinary shares. The business was in a thoroughly 
sound condition. Ordera were well maintained, and the outlook for the 
future was most promising. They bad no doubtful debts. They had 
made a bad debt during the year but this was wiped off. Their reserve fund 
consisted of the £4,294 carried forward, and which was avaiiable either for 
dividend or for extensions. Tbey had the cream of the trade in their 
particular line of business, and whatever orders passed them were those 
with which they could very well do without. Ironmongers might claim to 
set up telegraph installations on vessels ; but what their company aimed 
at was to put in installations which would last as long as the vessel itaeif. 
In this policy they had been very successful. The report and accounts 
were adopted. A sum of £50 was voted to Mr. J. D. Lynch, the secretary, 
for valuab!e services rendered to the company. 


MERTHYR ELECTRIC TRACTION AND LIGHTING CO. (LTD.)—Mr. E. 
Garcke presided at the meeting last weck. He said the accounts dealt 
with the eight months to Dec. 51. The operations of the company had 
shown every hopeful sign of vitality, and the returns amply repaid the 


suspense of waiting for dividends. On the 5 miles of line which they had 


open they had carried 1,619,704 passengers, at an average fare of 141d. рег 
head. Up to the close of the account there had been expended on capital 
account £86,850. Of this £29,927 was expended last year—£13,215 for 
machinery, £9,833 for mains, and £641 for accumulators. The gross 
receipts of the tramways since their opening had been £9,587, and electric 
current supplied for lighting, which supply commenced on July 22, had 
realised £2,104. There was available for distribution £11,772, and, after 
deducting expenses and interest, there was a net profit of £5,208. It was. 
proposed to pay the cumulative preference dividend, absorbing £862, place 
£1,000 to reserve, and pay 51 per cent. on the ordinary shares, leaving £145 
to be carried forward. | 
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PERTH (W. A.) ELECTRIC TRAMWAYS (LTD.)—At the meeting last week 
Mr. E. Heasman, in congratulating the shareholders on the progress made 
by the undertaking, said that for the first three months of the 18-month 
period under review 7 miles of their lines were in operation ; this was ulti- 
mately increased to 13 miles, making the average llj. With the increasing 
prosperity of the city of Perth, the company's undertaking would continue 
to incréase in value. Those portions of their line which were first brought 
into operation showed large increases in the earnings as compared with the 
previous 12 montbs. Working expenses were then slightly over 60 per cent., 
while for the first 21 weeks of 1902 this percentage had been reduced to 
52:6 per cent., and as further sections of the lines were opened and the 
traffic increased, there would doubtless be a still further reduction. 
£102,110 had been spent on capital account during the 18 months, all 
represented by valuable revenue-earning assets, An order had recently 
been placed for additional сагв for their service which were immediately 
needed for the increasing traffic. At June 30, 1900, there was a debit 
balance of £2,957, which was wiped out at Dec. 31., 1901, and at present 
there was available for distribution £4,397. It was proposed to pay the 
dividends which had accumulated on the 6 per cent. preference shares up 
to June 30, 1901. This would leave a balance forward of £1,125. In this 
way a dividend on the ordinary shares was brought nearer, and he hoped 
the time was not far distant when the ordinary shareboldera would receive 
& proportion of the profits. Mr. A. H. P. Stoneham, who had recentl 
visited Perth, eaid the company’s system was an excellent one and was we 
conducted. Certain improvements were necessary, however. The car 
house required to be enlarged, and more cars would have to be provided. 
More suitable repairing shops and additional boiler power were necessary, 
but all this expenditure would be amply returned to them. The directors 
report was adop‘ed. 

ee eee ee .: 


CITY NOTES. 


— aman 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 24,5,d. per oz (June 19). Consols (22 per cent.) 964—96§ for 
money, 966—963 for account; 24 per cent. 964—97 (June 19). Consols 
Pay Day July 2; Stocks and Shares Continuation Days, June 21 and 
July 9; Ticket Days, June 25 and July 10; Pay Days, June 24 and 
July 11; Mining Share Carry-over Days, June 20 and July 7. 


AFRICAN TELEGRAPH CO. (LTD.)—The coupons on this company's 
4 per cent. mortgage debentures, due July 1, will be paid at Parr's Bank, 
Bartholomew-lane, London, E.C. The debenture register will be closed 
from 24th to 30th inst. inclusive. 


CHARING CROSS, EUSTON AND HAMPSTEAD RAILWAY CO.— A special 
meeting was held cn Wednesday, when a motion approving the act for 
incorporating the Edgware and Hampstead Railway Co. and for authorising 
the conatruction of railways, partly underground, from Edgware to 
Hampstead, was passed. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The directors’ 
report is issued for the year to May 31, 1902, and states that the gross 
profit was £32,247. 10a. 11d. After deducting expenses, interim preference 
and ordinary dividends, and providing for accrued preference dividend to 
May 51, there is a net balance of £20,470. 8s. 9d. It is proposed to carry 
£10,470. 88. 9d. to contingencies account to strengthen the funds available 
for dealing with future business, The balance of £10,000 is to be devoted 
to the payment of the dividends and bonuses set out in our last issue. 


GENERAL ELECTRIC CO. (1900), LTD.— The transfer books of the pre- 
ference shares are closed from 16th to the 30th inst. inclusive, for the 
payment of the half-yearly dividend. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)—An interim dividend of 
bs. per share is announced. 


HAVANA ELECTRIC RAILWAY 00.— Applications were invited last week 
to an issue of $7,500,000 5 per cent. consolidated mortgage 50-year gold 
bonds of $1,000 (part of a total authorised issue of $10,000,000). The 
price of issue was 98 per cent. The issue was made in London, New York 
and Montreal. Tbe Havana Electric Railway Co. is incorporated under 
United States (New Jersey) law, and is formed to acquire, work and extend 
the undertaking of the Ferro Carril Urbano y Omnibus de Habana, 
established in 1876, and whose concession expires in 1958. 


HENLEY-CALLENDER AMALdAMATION— Notice is given under date 
of June 14, that certain differences have arisen between the parties to this 
proposed amalgamation as to the terms of the proposed combine, which, in 
the view of the boards of directors of both companies, render it imprac- 
ticable, at any rate for the present, and the negotiations bave, therefore, 
by mutual conaent, been treated as at an end. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD.) 
—The report for the period from Oct. 1, 1900, to Dec. 30, 1901, states that 
the contract with Messrs. J. G. White & Co. (Ltd.) for the erection of a 
complete electrical power transmission plant will soon be completed. The 
directors were enabled to supply power on May 1 to the Kalgoorlie Electric 
Tramway Co., which has contracted for a supply of current for 10 yeara. 
The tramway was opened on May 20. Further capital is necessary for 
subsidiary machinery, including rotary transformers, motors, hoists, pumps, 
&c.,and the directors have created an issue of £50,000 6 per cent. debentures, 
of which a portion has been placed. 

MUNICIPAL ISSUE.— The Newport (Mon.) Corporation have this week 
invited applications for £300,000 Corporation 3 per cent. redeemable stock, 
at £95 per cent., for electric tramways, electric lighting extensions, xe. 

PEKING AND NORTH CHINA ELECTRICAL CORPORATION (LTD).— 
This company, as announced in our last issue, has been formed with a 
capital of £160,000 in £1 shares. Subscriptions have been invited for 


£49,500 of these shares at par. The company takes over the concessions, 
&c., in China of the Siemens and Halske A. G., Messre. Н. Mandl & Co., 
and the Chinesische Elektricitäts Gesellschaft (m. b. H.), who have secured 
from the Chinese Government rights to establish electricity supply in 
Peking. The list closed yesterday (Thursday). 

REUTER'8 TELEGRAM CO. (LTD.)—At the meeting last week, Admiral 
Sir J. D. C. Hay, who preeided, said the company had 108 special corre- 
spondente acting for them in South Africa in connection with the war, 
exclusive of their ordinary staff and local correspondents. He gave a 
graphic account of the extensive ramifications of Reuter's Company in all 
parts of the world, and of the outlay which so extensive a system involved. 
The directors’ report and accounts were adopted. 


STOCK EXOHANGE NOTICES.—The London Stock Exchange Committee 
has been asked to appoint a special settling day in 7,500 6 per cent. cumu- 
lative second preference £10 shares (£4 paid —£3 capital, £1 premium) of 
the Bournemouth and Poole Electricity Supply Co. ( Ltd.), and to allow the 
further issue of 10,000 6 per cent. cumulative preference £5, fully-paid, 
shares of the British Insulated Wire Co. (Ltd.), and the further issue of 
10,000 6 per cent. cumulative £10 preference shares of the County of 
London and Brush Provincial Electric Lighting Co. (Ltd.) to be quoted. 

TELEGRAPH MANUFACTURING CO. (LTD.)—At a meeting of this com- 
pany held on Monday a reeolution for voluntary liquidation, consequent 
upon amalgamation with the British Insulated Wire Co., was approved. 


THOMAS PARKER (LTD.)—The directors have resolved, subject to final 
audit, to declare a dividend of 10 per cent. for the year ended April 30. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| | 5 | AGGREGATE 
Week | B | Inc 
Line. | ended Ё or Dec. | No. of pe | Inc. or 
" (9) weeks unt. Deo. (a) 
£ £ £ £ 
Aberdeen Corporation... June 7 914 |+ 165 1 914 + 165 
Ayr Corporation.. ..... ,, 14 289 4 1,032 ists 
Birmingham Tramways. „ 14 4.649 T 8| 25 [108,307 | + 28,823 
*Blackburn Corporation. „ 15 710|- 5, 24 | 16,484 |+ 2,187 
Blackpool Corporation. „ 12 605 — 144 11 6914|- 788 
Blackpool and Fleetwood! „ 14 | 471|- 82 24 7,845 |- 580 
Bolton Corporation „ 15 1,470 155) 11 | 17,174 |+ 477 
Bradford Corporation...  ... si n sos Mes T 
Brighton Corporation.. „ 15 778 — 29 17,844 is 
Brisbane Tramways Apl. 50 | 2,258 |+ 293) 18 | 41,642 |+ 4,719 
*Bristol Trams & Carriage. June 15 | 4,2255|— 259 25 | 97,659 |+ 3,285 
Burnley Corporation. „ 653 | + 251711 7,561 |+ 2,510 
*Buenos Ayres & о May 18 | 2,734/- 113 20 54,256 |- 1,097 
Calcutta Tramways Со... June 14 |R22392|--R1,174 24 |R528,098 | + R45, 995 
*Cardiff Corporation ...... „ 14 1,390 Ет У oes 
Carlisle Tramways Со.... „ 14 173 124 | 3,398 — 14 
Central London Railway, ,, 14 | 7,000|+ 760| 24 [161,819 715,044 
City & South London Ку. „ 15 | 2,955|4 1,084 24 | 71,449 724, 217 
Cork Elec. Tramways Co. „ 12| 585 T 49/825 | 10,198 |+ 317 
Devonport & Dist. Trams) „„ 6 451] .. 223| 9,000 — 
Doncaster Corporation... ivi T€ iis ae ae I 
Dover Corporation „ 14| 206|- 11) 11 2,267 — 123 
Dublin & Lucan Railway} „ 15 | 111|- 4 24 2520 |+ 62 
Dublin Southern Dist... „ 15 855|- 60/123 | 18,769 5630 
Dublin United ............ „ 13 36690 — 89425 82.186) 7 > 
Dudley—Stourbridge.... „ 6 | 7609 T 168) 223 15,440 |+ 2,259 
Dundee Corporation ... „ 11 781|+ 68) ... 5 via 
East Ham Council ...... » 14 387 — 51 | 18,851 eee 
Gateshead & Dist. Trams „ 6 730/+ 277 224 14,860 |+ 1,251 
Glasgow Corporation . „ 14 |11,008|-- 228 25,850 |-- 812 
Greenock & Port Glasgow ,, 6 521% T7 316) 223 9,575 |+ 5,455 
Hartlepool Tramways..| „ 6 2574 6221 4,787 |+ 371 
Hull Corporation ......... „ 141,716 r 54| 11 18,429 |+ 212 
Isle of Thanet Co.. „ 7 628 — 43 Sa Т 
Kidderminster & Dist... , 6 | 129|+ 11) 224 2,598 |+ 51 
Leeds Corporation ..... „ 14 4,535 7 374 11 57,228 |+ 8,243 
*Liverpool Corporation... „„ 7 |10492 |+ 902) 25 209,524 |+ 15, 820 
Liverpool Overhead Rly. „ 15 | 1,407|- 200 {24 | 34,281 |— 3,432 
Manchester Corporation „„ 16 4,8744. 553 118,075 oes 
Мег&һут................... „ 6 217 — 11 224 4410|- 668 
Middleton... . 5, 6 297 103 3,253 T 
Newcastle-on-Tyne Cor. fie d - E — 
Oldham, Aehton & Hyde. „„ 6 559|- 24| 223 11,036 85 
Perth (W. A.) Elec. Trams „„ 15 978 ＋ 123 150 49,267 715,411 
Poele & Dist. .. . . » 6 2652 T 2 224, 4,940 — 73 
Portsmouth Corporation „ 14 1,450 ＋ 797| ... a Im 
Potteries ............. ev „ 6 | 1,518|+ 163} 224| 31,643 |+ 1,195 
Salford Corporation.. „„ 16 | 2,486|+ 756| 11 | 26,958 pes 
*3heffield Corporation .. „ 15 | 3,984|+ 401 24 | 90,944 |+14,508 
Southampton Corporat'| , 12 | 919|+ 73) 23 | 19,546 ＋ 3,275 
Southport Tramways ...| , 6; 303/+ 65| 223] 4469 + 1,277 
"Б. Staffordshire Trams...| „ 6 | 828|+ 94) 223) 16,986 + 505 
Sunderland Corporation. ... |... dus is xe 7 
Swansea „ | 487 4 68| 223! 9597 + 827 
Taunton Trams. .. „ 6 781 — 22M 1, ETT 
Tynemouth & Dist, ....| „ 6 | 266|- 1 224 4,816 |+ 249 
Wigan Corporation ,..... „ 12 2281+ 16| 11| 2256 + 1,201 
Wolverhampton District + 96] 224| 3,215 + 2,069 


(27155 comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 3 days { Minus 2 days: 1 Plus ark «Plus 8 days. 
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Present | AMOUNT! LAST PREVIOUS Price BATE PER BUSINESS DONE 
AMOUNT. oF DIVI- NAME, Werex's PRicE, | W ,| СЕнт. DIVIDEND DUE. DURING WEEK 
SHARE. | DEND, JUNE 11, June 18. | YIELDED. ENDING JUNK 18 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
100,000 1 - Bl’ckh’th & Gr’nw’ ch D'st'ct Neo. Lt. Ord. (fully pd.) i i i i © P - 
£100,000 9% Do. — 1st Deb. Stock Prv. Certs, (ай. &con.).| 100 104 100 104 4 6 9 sa - e 
7,500 10 14/0 | Bournemouth and Poole Elec. Supply Ord. Wedel | | 12 11 12 516 8 ton we -— 
7,500 10 4/6 per Oent. Cumulative СЕСЕ 94 10% 9 105 1 5 9 eee oe 
Btcck E Rer Debenture Stock (red.) ...... 108 106 103 106 6 5 2 ne > — 
20,000 . 5 Kensington Rioo. Supply Ord — 828 9 9 £} 443 — e 
, 20,000 П 3/6 epu A per Сеп, 8i 6 9 9 813 8 | March and September ea s. 
d 200 : PA океана Е1өс. >. Bapply Ordina Ordinary ( (Nos. 1-20,000) - И j 3 8 8 2 re 9% eee 
000 IN „ eee oe oer 
£250,000 Stock 4% Central Electric Supply Co, 4% Guar, Deb. Stock... 105 107 105 107 814 11 = . - 
E0,000 b 6/0 | Charing Cross & Strand Elec, Sup. а to 50 309) + 9 10 9 10 5 0 0 | February and August 9j 974 
0 : iis 2 (50,001 to 70, 000) еа D NERIA, E 2 t | 1 1 3 = a br 
Oent. ference . КЕТЕ Е ҮТ ТИЕ" eR eer eer ITI 1d 
£150,000| Stock 496 Do. 4 Р ер, Stock Red. „| 105 107 105 107 315 6 d 1064 ee 
14,426 5 1/6 Chelsea Elec upplyOrd. (Nos.1- 14,000&20,501- -60, 686) 4d 5 53 6 5 214 6 | Maso nee isa $ 
#)40,000 Stock tx per Cent. Debenture Stock (red.) xd 110 118 0з 111 4 1 1 | June and December... 
70,595 10 10/0 “г оп P Hlectrio Lighting Ord. ............. se. 8 9 8 9 5 6 7 | February and August 85 — 
10,000 10 6/0 6 per Cent, Cumulative Pref, ...... өөө 11h 123 14 12 418 0 | January and July . 1277 — 
£400,000 Stock Al ë per Cent. Debenture Stock (red.) .. 123 123 123 198 81810 June and December. eee 
4300,000 Stock ре, 449% 2nd Deb. Stock Certs. (all ра.) ......... 1€3 146 108 106 4 6 0 ЖА me $^ 
£0,000 10 4/0 | Oounty of London and Brush Prov. Ordinary. ... 7k 83 7} 81 414 2 сни У i: 
20,000 10 28 Do. брег Cent. Cumulative . 1 13 12 18 412 4 | Marchand September, 13 177 
4400, 000 та he Do. Deb. Stock (all pd.) (red. ) аны аса ш, * na 428 es = 1104 
10,000 Folkestone ectricity up pp у Ы ELETE 8 12 0 CI ... 
£50,000 | Stock sen Do, 43 Ist Debenture Stock (red.). ... | 102 106 102 105 эё x2 RE 2d 
11,000 5 4/0 Hove Electric Lighting g Ordinar y. PREC CERES EEE CRE Hee HET THe OR 7 8 7 8 5 0 0 А baa LIII ^e 
31,000 5 5/0 | Kensington and ghtabridge Ordinary . жы pl WP. | 10 1H 4 10 11 pss Di aa 
10,000 5 6 Do, 6 Cent. Ist ei 63 61 63 4 8 11 January and July EEIT ove ose 
£90,000 | Stock 4 Do, 4% Deb, Stock (red.). [Deb Stk.(red.) 101 104 101 104 81611 ^ 4 in 
$115,000 | Stock 4% London iiecire Suppl & Noting Ий (J't.8t'n.)4%| 104 107 104 107 B 14 11 ede ccs eos 
£111,C00 1 ы козш Suppi [III ee ee ML 14 1 14 1 “+ oe LIII LIII 
19,540 5 3/0 ч Aerei eee 4 4 4 4 6 13 4 eee = soe 
£260,000 | Stock 4% Do. 4 — Cent lst Mo e Debentures xd 95 100 (4 93 4 010 | Mar.,June,Sept.,Dec. 96k — 
100,000 10 7/0 — 2; Elec. Supply Ord. (1 to 85,000) ....... ld 17} 16 17 316 6 | April and October. 18 164 
Btock р. per Cent.Deb. "ed First Mo 4| 32i M5 111 116 818 2 | Juneand December ... - — 
Stock W бетеге Mort. Deb. Stock (red.) .. £S 101 93 101 810 4 e 100% 99} 
10,852 10 fiectric P 14 15 4 0 0 Май . . . J — 
12,194 5 5/0 Sem rere e — ee eee eee eee eee 5 6 5 6 4 8 1 "n ... ove 
000 | Stock 4% Do. 4% Debenture Stock . — À—— ШӘ 102 99 102 B i8 19 - ө - 
300,000 1 ГҮ Rand Electric ТТТ H 11 13 13 eee oe Lad 
4135,000| Stock on River Plate Elect. Lt, & Traction 6% lst Mor.Deb...| 70 75 70 1 Бҷ January and July me pa 
£100,100 100 44% Royal Electric Oo. of Моне 43% 1st Mrt. pi „ 108 106 103 105 4 6 9 | April and October...... — RE 
40,000 t 96 [St. emeranad Pall M ectric Ordinary ........| 14 153 143 154 413 7 | February and August 155 15 fa 
20,000 ? 8/6 — 7 per Cent. 9 2. ско 84 88 9t 813 8 * * ti e 
8150,000| Stock 84% per Cent. Debenture Stock rod.) 98 101 98 101 з 9 6 ove Pe M» 
12,000 5 n Smithfield Markets Electric Supply ck (ei) ee | 11 3» 11 3 кё 2 ad ЭЕ 
460,000 Btock 4x = 4% Debentures [IDILIIII, SOG) LLALI ML 80 90 80 90 4 х 11 eee ee ^-^ 
€5,000 E a South London Electric Supply Ordinary. se s. 3 3} 23 3} E ze 3 2 
110,000 ‘ 56 | Westminater Plectric ?nnn'v Оут sias 11 19 11 19 4 7 6 | March and September 1:8 111. 
28,141 5 1/3 Do. 5 per Cent. Cumulative Preference xd 84 4 33 4 I *- ә ә 
900,007 , ELECTRIC RAILWAYS, TRAMWAYS, &c. j ' Р тоа 4 ў М 
o-Argentine Shares (1 to 260,007) ....... .. ...... 4 4 4 811 pril and October...... Y 41 
£280,000 Btock ex 0. pí — 6 ( Deb. D *** 608 99) "v" вве tt 127 132 147 à 32 4 12 7 eee see LII 
20,000 10 E Barcelona Tramways Ordinary. . , Ad ti 2} 3 9 3 6 8 - et . 
10,000 10 5/0 Do. 45 Cumulative Preference ................| 58 94 8} 9% 6 5 3 - — 
£148,100 Stock x 4% Debenture Stock (red, ). DEDIT 95 160 95 100 4 10 4 oo 2 Liu] 
15,000 10 9/0 Blackpool and Fleetwood Tramways........-. . 138} 14 13} » 49 8 — wee - 
75,000 B E Brisbane Electric Trams, present Ord. 5 34 4 Б sł оз eos 813 s 
75,000 5 2/6 Do. 4 Cum, Pref... OE RAG азд 44 5 M o 500 — 11 - 
£400,000 Btock Do. 44% Deb, Prov. "Certa. .. ОТГ 104 107 104 107 4 4 1 өөө ove oo 
50,000 10 Bristol Tramways and Carriage Ordinary . 2l 22 21 22 813 4 | February and August ne - 
25,000 10 4% huways and Carriage Ordinary ort een rece 10 10} 10 103 3 15 0 эе "- в 
£100,000 | Stock 1x Do: é рег Cont. Debentures . . . . ... 106 108 1(6 08 814 1 | February and August ~. ee 
20,000 10 4 British Columbia Electric Railway Ordinary......| 7 i 7 74 | 218 4 — 73 "i 
20,000 10 0 b? Preference ....... . 94 10 91 10; 417 6 | May and November. ... — 
4250, 000 40 De. 44% Ist Mort. Debs. ... eerte | 102% 104% 1024 14% 4 6 9 s 1'3| 198 
100,000 10 British Electric Traction Ordinary. ses) 1808 14d 13} 145 9 4 2 — 14+ 13] 
100,000 10 6/0 Do. 6% Cum. Pref... TOE 12$ 18 124 13 412 4 | February and August 123 17,2, 
£600,000 | Stock 5% Do. Б per Cent. Perpetual Debentures ems] 4. А81 128 1927 818 9 -— 1263 1:4; 
100,000 t „өө Buenos Ayres & Belgrano eS Fee eee eee eee eee eeeeT 1 11 18 11 ... eee ove LLLI 
40,000 H 8/0 Do, 67 “A” Oum, Pref. ... esu» 3 b 42 ti 514 8 ра e we 
37,500 5 10/0 Do, “p” төзе о. ORR POT төзе ‚ше зе, bee 4i b 5 53 5 9 1 oon 5,4 scc 
£320,000 | Btock b Do.. Б er Gent. ‘Debentures . 1 "164 167 104 167 413 9 - o ees 
$120,000 | Btock 5% . Do. 52 2nd Deb. Svk Prov. Certs. (all pd.)..| 97 100 97 100 5 0 0 % у 
£5,000 10 Calcutta Tramways (Nos. 1 to 34,440) ............ In 14i 1414 15] 2 0 0 ма 15} 13] 
£360,000 100 4% ро. 186 Deb, Stock (Red) . . . | 108 110 103 110 4 8 1 e e — 
80,000 1 17 Cape Electric Tramways Shares ........................... 29 28 28 928 316 2 asp 21 ss 
£1,810,014 | Stock á Central London Ordina Bos i recidit abi eise e И, | 106 104 107 815 1 June and December... 1004 1013 
£494,003| Stock 4 Do. б Preferred teck F |. ПОШ (107 103 106 B 15 11 ons =e Sa 
£494,993 Stock 4 . ferred Stock то tta inso "2^. ЛИ ҮТ ҮТҮ 100 103 100 103 3 17 10 2] 102 
£695,201 100 1% Do. 4% Deb . 116 110 117 120 8 7 8 e» 18 17 
40,000 5 City of Birmingham Trams. Co. 6% Cum. Prei. 5 5% 41 54 4 10 11 S» 5 МУ 
£300,000} 100 4 bo. 4% lst Mort. Debs. ...... Geral MOR. г 06 ит 104 3.16 11 pe * А 
£1,330,000 | Stock 24 Оњу and South London Railway Con. Ordinary me 71 74 71 74 214 1 , February and August 71 8 
37,500 10 1/0 Ordinary (Nos. 22,50 to 60,002) . „„ ane [III III LT] I ee eee 
10,000 10 0/1 Do. (60,001 to 70,000) ..... V sss ise — Ж 
£150,000 Steck 6% Do. b per Cent Perpetual Preference (1891). 128 133 128 183 816 6 P 2 ke » 
Btock ex .. sis] Иб 10 127 120 818 2 [e И 
£150,000 | Steck “а 8 soie i26. 195 191 125 EN | 1243 194 
£416,163 Stoch #5 Do. в per Cent. Perpetual Debenture .. 115 118 115. 118 8 9 7 | May and November 114 117 
бо, 10 60 | Dublin United Tramways (1896) Ltd. » Ordinary... 13 12 13 12 8 16 11 ie Ы 
10 6/0 De. 6 per Cent. Preference. . ... «eere lá 155 144 15 817 5 ың ма n 
100 37 3j per Cent. Mort. Debs. (red.) 96 99 (6 9 810 8 ses Е ез 
30,000 5 6,0 Electric Lgt. & Traction of Australia 6% Cum. Pret. T: 41 "T 41 6 6 4 е а — 
£75,000 | Stock 40/8 Do. брег Cent. Debenture Stock (red.) 101 104 161 104 416 2 4 3 ғ. 
78,000 10 8,0 | Great Northern and City Railwy Pref, Ord, L (3%) - 8 9 8 9 3 6 8 2, 8} 8,3, 
20,000 10 8% = eria) Tramways Ordinary. . „ 24 13 4 217 2 | March and September : э 
10,000 10 K De. 6 per Cent. Preference... . . corse, ers 13} 14 13} 14 46 8 * * | sn 5 
4000 Stock 44% Do. 4% per Cent. Debenture . „| o 112 Mo 112 4 0 6 | January and July ves sis 
30,000 5 0/9 "isle of Thanet Electric Trams and Light’ g 5% „ Pref.. 45 5 4} 5 5 iu — уа» 
37,600 10 1 Liverpoo! Overhead Railway Ordinary ..... s se 413 4] 43 415 3 0 9 | February and August a a 
10,000 10 5 ро. 2 per Oent. Preference ........... so. e. 10$ 11 10g 11 411 1 zz © a Si 
Btock 4% Do. Cent. езү ед, .| 98 t9 98 99 4 010 | January and July... 
[51,601 10 e London Uni d Trams 5% Cum. Pret, (£10 paid) . 103 11} 11 11% hs e | llè 194 
10, 10 СА ро. Сер paid) . tas 5% 6 54 6 A „0 | 51 vis 
£655,841 | Stock sad Do, o Ist Mort; gage ‘Debenture Stoc k. 5» »wad A00 108 176 103 - гё 103 ooh 
£169,659 | Stock — Do. Р: Certs. (£50 paid) s... ...... t5 Б! Б5 57 i F | id des 
566,006 | 81,000 5 Milwaukee Elec, Rail, & Lt. Co. 59530yrCn. Mrt. Bonds. 115 119 115 119 4 5 7 ove es - 
460,000 100 5 Montreal Str’t R’lw’ySt’rl’g6% Mort. Debs.(1908) .. | 104 106 104 106 114 9 Ме. — 
4140, 000 100 ny Do. Storlipg 44% Debentures (1922) ........... 104 106 104 106 161 = , ons 
24,000 5 New General Traction Ordinary .. PET 2 8 . ` 613 4 w ; - 
60,000 5 6/0 Do, : per Oent. Oumulative "Preference. „„ 8 4 3 4 7 10 0 May POs вое COE FOF ветро CHO eee .. ore 
£181,300 100 5% Do. per Cent. Mort. Debs. (Reg.) . 96 100 96 100 5 0 0 eo . 
£160,000 | Stock 12/4 | Perth(W. А Piles. Trams, Ltd, Ist Mort, Deb, Stck.| 100 103 11 104 412 6 - 103% 1(3 
12,834 10 8/0 | Potteries Klectric Traction Or NOH USE 9) 10% 9 10 4 0 0 “is 9 s 
10,000 10 50 Do, 4750 Cent, Cumulative een . 20 11 10 u 4 10 11 | February and August = 
4120.000 | Stock іХ Do. Cent. Debenture Stock .„...... ...... 1607 . 110 107 110 1 110 - ва 
960, 1 zi Lan = — is pail & Power Ord... VS jd "Ф = * le 
61,189 oo relerence нне ТЛ TTT ... oo * April Aud Octo ер 
50. C0 1 v Do, 6% Proference 8 УРА)... een ese oes RE АЎ " А У E 
LL Suca 3e Da. c= = />:henture Stock (007 bald a NS 2 Jar 22 Ja vee 
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LAST PREVIOUS БАТЕ PER BUSINESS DONE 
DER ee Divi- NAME; Wzzx's Prior, | Wednesday. CENT. DIVIDEND DUE, DURING WEEK 
'| SHARR. | DEND. JUNE 11, June 18, | YIELDED, ENDING JUNE 18. 
£82,800 100 4% TRA Deb. (red,) 99 108 99 108 ; 17 % J аў ubi actas 
* African Direct Telegraph 4% Mort. — anuary an ounces bos loo 
25,000 10 on Amazon Telegraph. . . osese oon tet at ono өө» ө» 8i 44 3# 44 ese June and December .. - on 
£119,700 100 eee Do, 6 per t. Debentures 9909994994009 OEP o94 eos Fee 70 80 70 80 ooo aoe oes eee 
£7' 8,840 Btock 12/6 lo. American $59090292209:000000 0040909094 SST OST 004 094 ва +++, 14 47 41 47 5 19 B Feb,, May, Aug., Nov, 45} еее 
#£8,105,580 Btock 25/9 эк» UTC ES БОСО ЕГАР da ...... 87 8) B6 88 6 10 10 » n 88 87 
£3,105,£89 Btock 2/0 Do, Deferred ........... . a 71 6k 7 1-813 " 614 6} 
$13,338,800 $100 $1 Оша еы Cable Capital (OCT EE E | 175 165 175 411 Б Jan., Apr., July, Oct. | ` - 
1,841,209 | Stock 4% |* Do. 4 per Cant. Debenture Stock . ses. 4 65 97 96 98 4 2 6 " 97d 96% 

16,000 10 4 Ouba Submarine Ordinary . e nn 4 54 4 5% 7 5 6 | February and August - ose 

6,000 10 10/0 Do. Preference 10 Per Oent. "98249000900 90880 >te © 12 18% 19 d 7 8 2 L] ! eee eso 
13,000 5 2/0 Direct Spanish 98 6 „„ 2% 34 af 3j 5 14 4 April and October. эге өтө 

6,000 5 5/0 Do, 10 per Cent. ulative Preference ..... 8i 13 5 6 3 - pen 
£30,000 50 49% Do. 4% per Cent. Debentures . e, eee ess. 98% 102% 827 103; 4 7 8 | January and July ...... - - 

60,710 20 8/0 Direct Uni States Oable SOCC OS RRO OEE COs ARIA 9k 0 93 104 6 3 10 | ес Арг. July, Oct. see oon 

2101,00 ` 100 4}% | Direct West India Oable 44% Rg. Db. (within Nos. 1 99 102 100 103 4 7 S | June and December . S ES л 
£4,000,000 | Stock 25/0 | Eastern Ordinary . . «Г 1,200) (red.) — 120 180 120 130 5 7 8 | Jan., Apr., July, Oct. 124) 121 
21, 55,565 Stock 17/6 Do, 3} per Cent. Prefere ace Btook . . | 97 89 87 90 318 3 £9] 834 
£1,584,645 | Stock 4% |+ Do.  4perOent. Mort. Deb. Stock (red.) ems 107 all 107 111 812 2 | May and November 170 108 

300,000 10 6/6 Eastern Extension ТТТ ҮТҮ SL ILL ILI, 12 13 12 18 5 7 8 Jan. , Apr. Ы. Ј , Oct. 123 12 
£320,000| Stock 4% Do. 4per Cent. Debenture Stock ........ aed AME ШЕ 108 113 811 4 February and ugust — — 

£300,000 100 4% |"NHastern and B. African 4% Mort. Deb., 1909 ...... 99 102 1^0 108 819 0 — and i egt 8 1013 

£200,000 26 4% Do. 4 per Oant. Mauritius Sub. Beba. (red. Ф 99% 10/7 10% 1087 818 3 | May and November . ib sea 
150,000 10 20/0 Great Northern of е ————À 25 27 15 27 511 1 | January and July ...... aoe - 
£75,006 100 4% | Halifax&Bermuda Oable 43 ort.Deb{wthnNos.| 69 103 99 108 4 8 3 | June and Decem — Xi 

17,000 26 87/6 | Тпао-Епгорвап..............................[1 to 1,200) (red. 87 41 87 41 6 111 | May and November .. 41 40 

£100,000 100 6% | London Platino-Brazilian 6 per Oent,Debs., 1904 ..| 100 104 100 10 515 4 | March and September - 

£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red.) ...' 99 102 9) 102 818 7 | June and December... 4 — 

15,609 10 „ » West African Telegraph Shares e eee eee Б 44 3} 4} : sA - and 

£139,300 lug БҮ Do. 5% Debentures (red.) . ee eee eee 99 102 9) X2 419 0 | March and September өөө - 

80, Li West Coast of America... "төзе еее 0Ó^0500099009490090* ETT ее E 3 i 8 ee ooo eee ese 

£150,000 100 4% |* Do. 4 per Cent. Debentures еы 079 99 102 99 102 818 5 | January and J m ne — 

88,321 10 eee West India and Panama SFO OSE Hee Е ET 2090949000997 ОЖ: E і eT May and Novem see ose ses 
84,568 10 (/0 Do. 6 per Oent. lst Pref. ML вве нев аа 5% 5 bi b 10 8 8 n n ; eee . 

4,669 10 =... Do. - рег Cent. 2nd Preference [III alli IDA II 31 44 84 ee n з ose oo“ 
‚000 100 5X |* Do. рег Оепё. Debentures .4....... | LOL 104 101 104 416 8 | Jan and July — РКА - 
207,030 10 8/0 Adm Telegraph (at Br zili'n Submarine) . 114 123 11: 123 516 4 | Mar, =. Oct, Dec.) III 
15,000 100 5% t. Debs. (2nd Series, 1906) . . 102 105 102 105 415 8 | Juneand ber... = 2. 
4400, 00 0 Stock 4% Do: 4 per Cent, Deb. Stock (red.). | 99 102 99 102 818 5 e 102 1004 
TELEPHONES. 

44,000 £5 5 0 оми Telephone (fally paid) saoo CFSE OO) OFF 094909 600004 OS 4 t i 41 5 18 0 A 08 000 bee O08 C68 BEE Oe 41 LIII 

72,680 x Monte Video Telephone Ordinary — —— soove oeeses i à 5.00 Noveir ber ——* cen зө os- m ee 

86.492 1 1 Do. 5 per Cent. Preference}. ee ie ee т вое 1 1 5 0 0 n өөө өзө 

£953,333 | Stock 6% | National Co. Preferred Stock .. s 96 99 95 93 6 1 3 ove - - 

200,000 0/14 ро. Preferred Shares (#3. 108. paid) .. * 84 38 33 33 6 4 6 T ove ‘ 
£1 ,9€6,667 | Stock 44% Do. Deferred Stock ... .. . ss 53 57 53 57 7 17 11 54 3 

15,000 40 6/0 Do. б per Gent. Cumulative Ist Preference 12 14 12 14 4 6 9 | February and August e eia 

45,000 10 6/0 Do, брег Cent. Cumulative 2nd Preference. 12 14 12 14 4 5 9 " " - = e 
250,000 5 2.6 Do. брег Cent. Non-Oumulative 3rd Pref. ... 41 5$ 4; di 417 6 " » 51 

#2,000,000 | Stock 4% „ Do. $Debenture Stock & per Oent. (red.) 9+ 97 91 97 812 5 Tune and December... 93 а 
£600,000 | Stock 4% Do. 4 per Cent. Debenture Stock (red.). . . 13 107 103 107 3 15 8 - ans - 
171,504 1 0/52 Orlental — 9900000 RWOTTSTOMATAOPON" 040 tl eerie) i8 1 4 18 1 5 12 11 April and нуусан aac ese 
‚000 é 2/6 United River Plate / eehte 995294009044 OOF OC Oe HOE tHe 43 x 5 5 b 6 7 3 J y © 999 999999 cotos eee eee 

40,000 5 2 6 Do. 5x Cumulative Pref.. s29099/o0059. **929088822^209- cee 4$ 5 4l 5t 4 16 3 June and "December .. oes oon 

£179,947 | Stock б * Do. брег Cent. Debenture Steck (red.) . . . 103 106 из 105 414 8 | June and December ... - - 

ELECTRIC MANUFACT URINC &. | 

10,000 1 6d. | Alliance Electrical Co. 6% Cum, Pref... e 8 i в 1 514 8 oe - - 
125,000 1 s.. A Electrici Meter Ordinary ... 9992200929 099 тезе 4 1 i і — eee еә е 
125,000 1 7 ` Wire Ordinary Preference ВЕЕ à E 9 12 0 March and ber ым өзә 

70,000 5 b „=ч al Insulated W 99A 7 84 74 84 517 8 | July and February . - 
: 70,000 5 8/0 Man worm d 8 6 54 6 5 0 0 | January and July . — 

£250,000| Stock | 60/3 De. ү $ 1st Mert. Deb. Red. . . . . . .. | LOL 104 102 105 47 5 ФУ — 
200,004 E 8/0 British Westinghouse 6% Preference. „%%% %%% „„ conn $ 6 53 6 5 0 0 eee - Pe 
106,731 2 eee Brush Electrical Enginoerin 9000000050004 00000. 000909000? 1 lg 1 18 өө» March "94 *»9 999 "9€ ^99 *99 9848 if TT 
150,000 2 1/2} Do. брег Cent, Pref, Моп-Опш..........„,..... и 2 1 2t — March and September 1 — 
£125,000 | Stock d: Do. 4} po per Oent. Perpetual lst Deb. Stoob 101 104 101 104 4 6 7 | March and ber - - 

£125,000 | Btock x Do. etual 2nd Debenture Stock ........ .. £5 160 {5 100 410 0 | January and July...... ede T 

0,000 5 10/0 Calenders Oable Construction Ord. ....4.. sess xd 17 18 16 17 4858 n " vee on 

40,000 5 2/6 Do. брег Cent, Cumulative Preference... 51 a tł £ 400 T " — e 
490,000 | Stock 43% ка: жат per Cent. Ist (tally ai Deb. (red... E 111 115 111 115 818 4 | November and May... ove өө 
450,000 1 93 er Alkali Co. sonetoa ott se: 1 1% 1 12 4 16 0 eee 1% vos 

£250,000 Btock 64% Firat — Ùs "94 *99588 ** Bee eee 99 96 93 98 4 13 9 ove 94 е? 

60, 1 0/74 , hip Telegra 90000 666000 06» en» 1 1 i 1 8 0 0 March ве 799599999880 **5 eee s.. eos 

85, 1/92 Orompton = Oo. (Nos, Tt к Узату 3229 „ „%% COETIR 8 84 8 3} 6 8 6 January and July 0 006 * p> 

£100,000 100 5% Do. per Cent. First Mortgage Deb.(red.) ..| 103% 108% 103% 108% 412 8 " РА a — 

99,261 x Bdison & ues United (** A" Shares) (43 paid) .. a 8 i L| - February and August — — 

17,189 5 ose Do, {ре paid)... TITITI "ТЛ ЛЛ 14 24 1$ 23 ae "n "n * oe 

£544, Stock 4% Do. er Cent. Mortgage Deb.Btook(red.) ..| 75 80 75 £0 5 1 3 | June and December... ni e 
86,600 5 2/6 Bémundeon's Electricity Oorporation Ord. ........ 6} tł 6 64 5 3 S | НаНШ-уөагїу............... 6% өө 
32,000 Б 8/0 EN Cumulat ve Preference . % A L) вин... 54 62 5 ed 4 16 0 oe eee see 

£140,000 | Stock 44 per Cent. First Mort. Deb. (red 18 111 108 11 420 — - w 

112,100 2 8 G A 11 1} 1j 12 617 2 | January and July ...... oe n 

31,390 2 3/9 Do. 4 per Cent. Cumulative Preference "TT TID 24 3 24 8 4 13 4 July ТТТ ҮҮ Oe Oe вав Fee ава eee ose 

@182,500 | Stock 4% Do. 4 per Cent. lst Mortgage Deb. (red.) .. nis 99 1(2 9) 102 8 18 11 | January July. — m 

122,£85 1 ^ Electrolytic Alkali Ordinary 1 1 i 1 * se eee - 

50,000 1 ʻi Do. 7 per Cent. Cumulative Preference .. —— i 14 1 1 — - ove ove 
25,000 lu 5/0 General асло (1900) Ltd, 5% Cum. Pret. .. x 10 104 10 10$ 415 8 - ove - 

£200,000| Stock 496 Do. lst MONA Debentures аблас йг 98 101 98 101 819 8 өөө - 

35,000 5 10/0 Hanley's те der ge hbWorks Ordinary , . ue | 16} 17 14 171 4 5 9 | February and August 16) : 

? 5 2/3 nt. Preference eee ТГ 2% 6 54 6 8 15 0 LET " 5:2 5] 
448,050 Stock 55 Do. 44 per Cent. Mortgage Deb. Stock(red.) .. 111 115 111 115 3 18 8 " " — oo | 

50,000 10 15/ India Rubber, Gutta Percha, &o,, Works ........... 21 22 21 22 4 10 Ц " Т 2 § - t 

4300,000 100 4% Do. ( per Cent. Ist Mortgage Deb. (red.) ..... 99 102 9) 102 818 5 | March and September 01ў 100 

7,500 10 10% Parker (Thomas) Limited Ordinary ...,.,......... .. 153 163 153 164 6 1.8; |JUly ae — ves 

87,350 12 36/0 | Telegraph Construction and Maintnce, .... P4 37 84 57 6 9 8 | March and July . 83 35 

$150,000 100 à Do. 4 per Cent. Debenture Bosch 1909 ...... 106 146 103 1с6 816 5 January and Јоу ...... as -— 

25,000 $ 8 Do. Manufacturing Or кеу vd 104 е 514 3 - - 
20,000 5 2/6 Do. ; per Cent.Cumulative ference ...... tà 6 "s 48 4 — - — 

(6 (66 5 5/0 Willans and Robinson Ordinary .. seo 09000490095. 55 ... ese m" April and October II — oe 
66 666 5 8/0 Do. 6 per Cent, Cumuiative "Pret... 000 ab ORETTE eee eee eee n n өө «са 

FINANCIAL, INVESTMENT, &o. 

19,900 6 30 | Electric and General Investment 6% Cum. Pref. .. tà 51 5} 51 B9 T ove — - 
189,227 10 2/6 | Globe Telegraph and Trust . . ooo ooo ese өөө eee 8 Y 8 н 5 16 8 Jan., Apr., July, Oot. 83 si 
180,042 10 3/0 Lo. б per Cent. Preferenos. .. . V 12 134 123 184 4 811 13% iie 

11,939 8 4 0 Re uter’ Бе $935994509499995942099099900 94 2509004222099 xd 7 8 04 7 6 6 8 april ‘and October... ө» 

8,808 |Ё100 Cert. ex Submarine "Cable 8 "Trust. — ————— ES ШО 120 | 110 120 5 0 0 112 


* In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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As we go to press this week, earlier than usual in antici- 
pation of the Coronation, the sad intelligence reaches us that 
His Masesty's recent indisposition has taken an acute and 
most serious turn, necessitating immediate surgical operation. 
The loyal sympathy of all His Masesry’s subjects will be 
tendered to Kine Epwarp on this lamentable crisis in his life, 
and all will fervently wish that he may be speedily and com- 
pletely restored to health and strength. Long live the Kine! 


In our Parliamentary columns this week we record a further 
stage in the London tramway schemes. The House of Lords 
in passing the second reading of the London County Council 
Bills, passed an instruction to its Committee to delete the 
clauses which refer to the tramways along the Embankment, 
and, as the House of Commons is hardly likely to go to the 
extent of re-inserting these clauses, it is probable that the 
Thames Embankment will be spared in its present condition 
for another year at least. The London United Tramways Co. 
hag also been successful in passing the greater portion of its Bill 
through the House of Commons Committee stage, although 
three important amendments have been made in Committee. 
As announced in our last issue, the line over Hammersmith 
Bridge has not been allowed, and, in the final decision of the 
Committee, the line of tramway up to Wimbledon Common is 
thrown out on account of the local opposition to it, and the 
agreement with the Urban District Council of Barnes to 
extend the purchase period to 50 years has not been allowed, 


the period having been reduced by the Committee to 80 years. 
During the hearing of this Bill a weloome announcement was 
made to the effect that the London and South-Western Rail- 
way recognised the advantages of electric traction and would 
equip their suburban lines electrically—and possibly also their 


main lines at a future date. 
. — — 


4 YOUTH who has been unconsciously imitating Mr. A. P. 
Твоттев'в performances оп the bare 500-volt rail, but without 
the knowledge of how to take safe precautions, has just paid 
the penalty with his life. The boy, a lad of 18, who had been 
paddling in the sea at Southend, in the vicinity of the 
pier, climbed on to the pier, and stood with bare wet feet on 
the 500-volt tramway rail. Probably one foot was on the live 
rail while the other touched the track, for he fell dead, with 
severe burns about the body. This sad fatality serves to 
illustrate the fact, which Mr. Ткотткв'в demonstrations were 
designed to emphasise, but which the public is very apt to 
overlook or misunderstand—viz., that when properly treated 
the 500-volt bare conductor із not a serious danger, but 
that when meddled with its possibilities of working evil are 


immense. 
— ичачырир 


An article by M. J. BORDELONGUE, in another column of this 
issue, puts forward a strong case for the partial abolition 
of the multiple telephone switchboard in the case of those 
large urban districts which are served by several exchanges. 
Taking Paris as an example, he points out that the number 
of calls received at one exchange for connection to a sub- 
scriber on the same exchange is a small percentage of the 
whole, varying, in fact, from 1°7 to 19 per cent. Hence, he 
recommends that in such cases the complete multiples should 
be done away with on the subscribers’ sections of the switch- 
board, leaving only the local jacks and the multipled outgoing 
junction lines, and that the method of operating should 
be changed so that every call (no matter whether for a 
subscriber on the same exchange or on a distant exchange) is 
dealt with through an outgoing junction line. When con- 
sidering M. BonpRLONdUR's estimate of the saving which will 
be effected by introducing this arrangement into the Paris 
system, it must be remembered that the present system of 
junction working i in Paris does not compare in efficiency with 
the one in use in the larger towns in this country. Moreover, 
one or two items are omitted in his calculations, such as the 
extra amount of work necessary for the operators on the sub- 
scribers’ board, and the extra number of junction lines which 
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will have to be provided from the local to the incoming 
junction board of the same exchange. These will have to be 
multipled on all the subscribers’ sections of the switchboard, 
and will add to the cost. As to the third wire which 
M. BomgpELoNauE proposes to add to his junction lines for 
the automatic clearing signal, we think if he studies the 
matter further he will find that a suitable arrangement of 
bridging coils and earth connections is practicable and—at all 
events for inter-exchange junction lines of fairly great length— 
less expensive. Still, all things considered, it appears that, 
for the peculiar conditions in Paris, the proposed modification 
will be advantageous; in many other very large towns the 
traffic is so centralised that the proportion of outgoing 
junction calls from the central exchange is relatively small, 
but there may be other cases in which the multiple board is 
really the white elephant that M. BogpELoNGvz's article suggests. 
— — 

Ox another page of this issue we give an abstract of an 
article by M. Gm, dealing with the temperature and efficiency 
of the electric furnace. The caleulation of these data, ав M. Gm 
himself admits, is a complicated problem, and we are not quite 
convinced that M. Gin has yet solved it. The temperature 
of the ato is so high that all gases and substances submitted 
to it are in a state of partial or complete dissociation, and 
physical constants which may be reliable for lower ranges of 
temperature, are likely to be rendered of little value for calou- 
lation when dealing with the conditions obtaining in the 
neighbourhood of the arc. In M. Gm's latest formula for 
calculating the temperature of an electric arc furnace, there 
are two physical constants, p and c, representing the resistance 
and specific heat of the gaseous or fluid medium lying between 
the two electrodes. We fail to see that reliable figures for 
these are available, and until a large amount of experimental 
work, dealing with the physical constants of gases at high 
temperatures, has been carried out, M. Gm's formula must 
remain of doubtful practical value. 

-eG — — 

Errat um.— In our report last week of the deputation from 
the Institution of Electrical Engineers to Mr. Gerald 
Balfour (p. 348), we mention Tuesday as the day upon which 


the deputation was received. This should, of course, read 
Wednesday. 


Date of Interruption. 


Latakia— Cyprus . 2 q . June 21, 1899 
porter qe April 19, 1902 
St. Lucia—St. Vincent eee May 9, 1902 
St. Lucia — Grenada V sos May 9, 1902 
Dominica—Martinique ................................ May 9, 1902 
St. Lucia— Martinique May 9, 1902 
Guadeloupe Martiniuu ........................ May 9, 1 

Puerto Plata — Fort de France May 31, 1902 
Jeddah — Suakimmmmꝛꝓ . 5. June 18, 1902 
Mozambique —Majunga (Madagascar) ............... June 19, 1902 


Colour Line in Virginia. — On May 1st last а law came into 
effect which enacted that certain street railway companies in 
the State of Virginia should separate the white from the 
coloured passengers, the portions of the cars in each case to be 
distinctly designated. No difference is to be made in the 
quality of the accommodation provided for each race, but all 
persons who shall refuse to take instructions as to the portions 
of the cars they shall occupy are to be considered guilty of 
misdemeanour, and upon conviction fined not less than $5, or 
more than $25. 

Electrically.driven Grain Elevators.— Three large elevators 
for the handling of grain are in operation at West Superior, 
Wisconsin, the entire plant being controlled by the Great 


Northern Railway Co.; 62 motors, ranging in size from 
74 н.р. to 100 m.r., are used in the three buildings, and the 
motors run on a 400- volt three-phase circuit. Current at 
this pressure is generated by two unite of 410kw. and 800k w. 
respectively, slow- speed Corliss engines being coupled directly 
to the alternators. Three-phase motors are used for all the 
work of the elevators, and in the majority of cases a rope 
drive is employed. i 

Lupus Cured by X-Rays.—4A remarkable case of cure of 
lupus by means of the application of X-rays has occurred in 
Newoastle-on-Tyne. A woman who had suffered from the 
disease for over 80 years was operated upon at the hospital. 
For nearly 200 consecutive days she was subjected to expo- 
sures of 15 minutes’ duration, and after inflammation of the 
tissues had set in а complete cure ensued. The woman's face 
is left practically free of scars, and for the first time for 
80 years she has given up wearing a veil. During last year 
alone 20 lupus cases were treated and 15 of them resulted in 
successful cures. 


Electric Sewage Pamping.—A new system of sewage dis. 

al has recently been put into operation at Fond du Lae, 

isconsin, the chief feature of the plant being the employ- 
ment of electro-motors for pumping purposes. The effluent 
is dealt with by two motors of 10 н.р. and 85 н.р. respectively 
arranged in a vertical position over the pumps. The small 
motor deals with the entire discharge during periods of light 
flow, but when storms on the surface swell the sewers the rise 
in the pipes moves a float upwards and starts the second 
pump, which is equal to such rushes of water. The cost for 
current has worked out at $1.49 per day of 24 hours, and the 
pumping machinery and connections were $2,950. 


Esprit de Corps.—A oorrespondent writing to us asks :— 
„Why do not you technical papers try to stop one abuse— 
viz., experts supporting opponents of the industry?” He 
complains of a well-known engineer who took a prominent 
part in the deputation to Mr. Gerald Balfour, but appeared 
& day or so before against an electric tramway in the House 
of Commons, and apparently favours buses.“ Another pro- 
minent member of the deputation is charged with having 
“appeared on behalf of water and gas companies against 
electric tramways many times.” He adds that other 
members of the Council are as bad.” Our correspondent, 
however, wishes his complaint to be published anonymoualy. 


Gold Dredging by Electriclty.— Gold dredges operated by 
electromotors are, according to the Western Electrician, doing. 
much to reclaim the enormous wealth of gold lost by the 
methods of early placer mining. A gold dredging company 
has recently equipped & number of its dredges for driving Ьу: 
electricity, the pcwer being obtained from adjacent long dis- 
tance transmission lines, the voltage of which is reduced by 
transformers. Flexible cables convey the energy from three. 
stations to the dredge, and the entire series of operations is 
then performed by induction motors ranging in capacity from 
75 н.р. to 200 nm.» The dredges were formerly operated by 
steam, but considerable economy results from the use of elec. 
tricity, especially as the plant can be kept working at night. 

32,000-Volt Transmission in Indiana.—The Union Traction 
Co., Indiana, are, according to the Street Railway Journal,, 
about to supply their 97 miles of inter-urban railway by 
32,000-volt transmission lines from a generating station at 
Anderson. At present the system is operated over а 14,000-' 
volt line, but the right of way for 75 miles of the new lines 
has been secured, the longest distance of transmission being. 
60 miles. Two transmission lines feed into a sub-station, 
which in turn supplies two others, and arrangements have: 
been made for throwing over from one line to the other on: 
the high-voltage lines. Glass insulators are employed on the 
line, and the scheme when completed will be a. considerable 
advance on any power transmission plant, both for voltage 
and distance, yet erected in the east of the United States. 


Defective Welding of Boiler Tubes.—According to the Engi- 
neering News Mr. D. Woodman recently made an interesting 
communication on this subject at a joint meeting of chemical 
Societies at the Chemists' Club, New York. Two lots of 
boiler tubes, one of which had been satisfactory while the 
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other had corroded to failure very rapidly, had been submitted 


to Mr. Woodman for analysis. He found the material prac- 
tically identical in the two cases, it being a fair quality 
wrought-iron. The tubes were then tested to see if there 
might possibly be a difference in the welding, and to this end 
sections of each kind of tubes were laid in 10 per cent. sul- 
phuric acid. Then it was found that while the good tubes 
were attacked uniformly all round, the line of the weld show- 
ing merely by its colour, the other tubes were eaten away on 
the line of the weld very rapidly and a deep slit was formed 
there. This indicate 1 that the metal along the weld was 
porous and that the weld was therefore imperfect. 

Funicular Electric Railways.—There are many oable-operated 
tramways in Switzerland, especially in- the more frequented 
spots; but one of the most perfect examples, according to 
the Engineering Magazine, i8 situated at Vevey-Mont Pélerin. 
This line connects the city of Vevey with two villages, 
Chardonne and Beaumaroche, on the flank of Mont Pélerin, 
the length of the track being nearly a mile, and the difference 
in altitude of the two termini 1,864ft. The rolling stook con- 
sists of two cars, attached permanently to each end of the 
cable, so that one car in its descent pulls the other car up. The 
cable is driven. by means of a 70 н.р continuous-current motor 
driving through belt and gearing, and the energy for this is 
Supplied from two dynamos driven by gas engines. These are 
situated at the foot of the hill, and are fed with gas from a 
producing plant somewhat similar to the Dowson producer. 
At the upper station, where the motor i3 situated, a battery of 
accumulators has been laid down, and on occasions when the 
descending car is heavily loaded, compared with the one 
ascending, the motor is ran as a dynamo and returns energy 
to the cells. At times of small load the battery receives its 
charge from the generators, though it also assists these when 
they are heavily loaded. With this arrangement the power 
plant is constantly run at its maximum efficiency. The work- 
ing of the cars is entirely in the hands of a brakesman at the 
top of the incline. Since the opening of the line, an average 
of 13,000 passengers a month have been carried, and about 
120 tons of merchandise, under a schedule of 20 trains a day. 
The financial results are said to be satisfactory. 

An Electrolytic Nickel Extraction Process.—Nickel is a metal 
which is at present receiving much attention from inventors 
and capitalists, and any new process for extracting it from its 
ores, or for refining the crude metal is worthy of attention. 
The Zeitschrift für Elektrochemie of May 15th gives details of an 
electrolytic refining process patented by Ulke in America. 
This process is designed especially for treatment of the copper- 
nickel matte obtained by smelting the ores of the Sudbury 
district of Canada. This matte contains about 20 per cent. 
Ni, and a larger percentage of copper. It is cast into blocks 
of suitable form. and is used as anode in a hot solution of 
copper sulphate with cathodes of sheet copper. Under these 
conditions both metals pass into solution at the anode, but 
only copper is deposited at the cathode. The electrolyte thus 
becomes richer in dissolved nickel and impoverished as regards 
its contents of copper, as the electrolysis proceeds. Portions are 
withdrawn from time to time, and fresh acid copper sulphate 
solution is added to replace that which is removed from the 
bath. The solutions of nickel sulphate containing copper as an 
impurity thus obtained, are treated with ammonia sulphate, 
and allowed to cool. A double sulphate salt of nickel and 
ammonium crystallises out. This is dissolved in water and 
electrolysed at a temperature of 40 or 50deg., after being 
made slightly alkaline with ammonia. Lead is used as anode 
material in this solution, and sheets of pure nickel. are em- 
ployed for the cathodes.. The original article does not state 
whether the process is in actual use, but we believe that it is 
employed by the Orford Copper Co., of Newark, U.S.A. This 
company exhibited specimens of electrolytic nickel at the 
Glasgow (1901) Exhibition—testing 99-25 per cent. Ni with 
tensile strengths ranging from 100, OO0lb. to 160, 000lb. per 
square inch. = 


Cutting Up Iron Tanks with an Electric Arc.—According to 
the Railway Review, an interesting use of the electric arc was 
recently made in the removal of four wrought-iron tanks in the 
Auditorium building Chicago. Each of these tanks was 12ft. 


high and 8ft. in diameter, and they were located on the 15th 
floor of the tower of the building, for the storage of water to 
operate the hydraulic elevator service. Some years ago steam 
apparatus was substituted for the hydraulic machinery to 
operate the elevators, and since that time the water tanks 
have not been in use. The tanks were placed in the tower at 
the time it was built, and an attempt to remove them in pieces 
by ordinary mechanical means was not successful. It was 
finally decided to out up the tank shells into pieces of con- 
venient size by means of an electric arc. With this process 
each tank was cut into eight pieces, of which six were in the 
cylindrical shell, and then each of these pieces was cut in half 
and the bottom piece cut loose from the base. The aggregate 
time of cutting up the first tank, the shell being z in. thick, 
was seven hours. The apparatus for producing the arc was 
an anthracite carbon lin. in diameter and 12in. long. One 
terminal of the circuit was attached to the tank and the other 
to the carbon, the latter being held in & suitable handle. The 
arc usel was 2}1а. to Sin. long, and the metal was malted to 
a white heat by the arc between tha matal and the carbon. 
The aro would burn a hole straight throagh the shell in 
4}вес., and cut the shell at the rate of Gin. per minute. On 
the average, each carbon, costing 25 cents, cut abo it 280 running 
feet of the tank. The energy supplied was from a 110-volt 
continuous current circuit, the pressure being reduced to 80 
volts by chemical resistance. 


Building Engine Foundations.—A recent number of Power 
has an article on this subject, in which the foundations of 
some high-speed engines are described as having been laid in 
weather when the thermometer hovered around zero. The 
plant in question had to be laid on soil which was not con- 
sidered firm enough to carry the load, во that pile driving was 
resorted to, and the lower levels made up of concrete 8ft. thick. 
Heat was necessary for the water, to mix the concrete, and it 
was also found that, to prevent the materials freezing before 
ramming, a certain warmth had to be maintained. Four 
parallel lines of sewer pipes 16in. diameter were laid on the 
top of the ground, with a chimaey at their ends, and through 
them th» heat from wood burned in a brick furnace was passed. 
The concrete was rammed and laid on the top of those, the 
engine foundations being fiaally built on the surface of tha 
whole, of coursed rubble limestone masonry, laid in cement 
mortar. Oae of the engines hai been running a few days, 
when it was found to ba moving on its foundation, and oa 
examination the upper part of th3 concrete block was observed 
to be sliding around with the motion of the engine. Tue 
plant жаз shat down, and some three days spent iu devising 
means for tying together the two layers of the foundation. 
Before work was commenced the order was passed along to 
run the engine for two days (or until it wrecked itself), as it 
was absolutely necessary that power be supplied. On starting 
up, the foundation was as solid as if made of one stone, as the 
cement mortar had not frozen dry, and when it thawed out it 
was like fresh mortar, and the three daya rest had enabled the 
cement to set. The other units were not started uutil the 
foundations had thawed out and hardened again, so there was 
no trouble with them. 


German Criticism of the Auer-von-Welsbach Secondary Cell. 
—This new form of secondary cell, in which lead and its 
peroxide are replaced by zinc amalgam and carbon in an 
electrolyte of zinc and cerium sulphates, is the subject of an 
appreciative notice in a recent issue of the Zeitschrift fiir 
Elektrochemie. After a detailed description of the cell con- 
struction, based on the English patent specification No. 21,566 
of 1901, the writer remarks that the great surface offered by 


the carbon electrode is one of the chief advantages of the new 


cell, since it facilitates rapid charging of the cell without 
difficulties arising from polarisation. A further advantage is 
the fact that the components of the cell which undergo 
chemical change are in solution, either in water or in mer- 
cury, and all the defects of the usual type of lead cell, due to 
mechanical detachment of the lead during the chemical 
changes from its supports, are thus avoided. The capacity of 
the new cell is also stated to exceed four-fold that of the 
ordinary lead secondary cell, and this fact would seem to 
indicate that cerium forms both lower and higher oxides than 
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those given in the patent specification. A recent research by 
Job (Ann. de Chimie et de Phys., Vol. XX., 1900, p. 208), in 
fact, shows that both CeO, and CeO, are formed under certain 
The chief disadvantages of the new cell are the 
high E.M.F. necessary for charging, and the probable chemical 
The former 
defect is due to the diaphragm which divides the cell, and to 
the deep layer of badly-conducting electrolyte through which 
A further disadvantage is that 
arising from the slow action of the zinc amalgam on the 


conditions. 


and mechanical losses of the carbon electrode. 


the current must travel. 


electrolyte in a closed circuit, when the cell is fully charged. 
On this account the inventor recommends that discharge 


should always quickly follow charging, a regulation that will 


certainly limit the usefulness of the cerium cell, and hinder its 
application to many of the purposes for which the lead cell is 
now in general use. 


The Electro-metallurgical Production of Ferro-manganese in 


France.—The Zeitschrift für Klektrochem:e of May 15th con- 
tains a review of a French pamphlet, written by Gustav Gin, 
describing the Simon process for producing ferro-manga- 
nese in the electric furnace. The process consists in the 
electrolysis of a molten bath of calcium fluoride containing 
manganese dioxide in a state of solution, and resembles in 
principle the well-known methods of aluminium reduction. 
It is necessary that the temperature of the bath should be 
raised only slightly above that of manganese, which Heraeus 
has recently determined as about 1,825°C. If silicon and phos- 
phorus should be present in the bath as impurities, they will 
combine with the fluorine as a result of secondary re 
actions and pass away as volatile products of the electrolysis. 
The electrical energy required to work this process is estimated 
to be 8,475kw.-hours per ton of ferro-manganese when raw 
material of the following composition is used in the bath :— 
6 Mn,0,, 6 SiO, 8 CaO, 0:6 Fe, O,. The reduction of the man- 
ganese oxide under certain conditions occurs partly by electro- 
lysis and partly by chemical action of the carbon of the elec- 
trodes. The most favourable results are obtained when carbon 
is mixed with the manganese oxide before charging into the 
bath, and when the reduction is carried out with an E.M.F. 
of 80 volts per bath. The electrolysis alone only demands an 
E. M. F. of 7:5 volts. The ferromanganese, obtained under these 
conditions has the following composition: — Mn 84:00, Fe 8:80, 
Si 0:20, C 7-10, P 0:10. The baths should be sufficienly large 
to absorb 150kw. The estimates for the factory which it is 
proposed to erect at Orlu, in the Pyrenees, are based upon an 
output of 20,000 tons per year. (This is probably а printer's 
error for 2,000.) The cost of production works out to 
£8. 8s. 6d. per ton, and compares favourably with the cost of 
producing the alloy by the ordinary blast-furnace procedure in 
localities where coal is mined on the spot. It may be 
explained that at Orlu, in the Pyrenees, electrical power 
derived from very cheaply-developed water power is available 
for the manufacture. 

Petrol-Electric Automobiles.—The tests of alcohol automobiles 
organised by the French Minister of Agriculture took place on 
May 16th, 16th and 17th, and the Industrie Electrique describes 
two cars entered for these in which electrical machinery played 
an important auxiliary part. One, entered by M. Jenatzy, was 
of a type analogous to the Pieper vehicles—that is to say, 
with a single shuntdynamo workingin conjunction with asecon- 
dary battery, so as to absorb the excess energy on the level and 
down hill, and to act as a motor driven from the cells to assist 
the petrol engine when going up hill and at high speeds. At the 
last moment, however, this car did not put in an appearance. 
The other car was a Krieger electric car of the well-known 
pattern developed by this constructor (having two motors 
suspended on the front axle), but with the addition of a 4:5 fl. p. 
electrical generating set. This vehicle weighed 1,820kg. 
empty and 1,585kg. when loaded with two passengers, and 
included a storage battery of the new Phoenix type, weighing 
400kg. and consisting of 44 cells with a capacity of 108 
ampere-hours for a five hours’ discharge. The only difference 
in the motors, gear and controller, as compared with an 
ordinary Krieger vehicle is that the gear ratio is 8:1, enabling 
speeds up to 45km. or 50km. per hour to be attained. The 
generating set is suspended at the back of the car, and is 
composed of a 4:5 m.r. de Dion motor, driving a four-pole 


shunt dynamo, the same type as the motors on the front axle, 
at 1,450 revs. per min. This dynamo supplies 2,000 to 2,100 
watts at a variable difference of potential equal to that of the 
batteries (22 or 44 cella according to the grouping of the two 
sets). The generating set is running continuously, and would 
maintain the battery fully charged if the mean speed did not 
exceed 15km. perhour. In this case, the battery is charged 
very little on the level, and much during descents when, our 
contemporary says, the motors acting as dynamos add to what 
the generating set farnishes. Uphill, the battery is discharged 
and the additional power which it gives allows of a much 
greater speed than what the power of the generating set alone 
would furnish. Owing to the weight of the vehicle and the 
small power of the generating set, average speeds over 15km. 
per hour discharge the battery. For example, at an average 
speed of about 21km. per hour, the average discharge of the 
cells is 14 to 15 amperes, and if the battery is fully charged 
at the start, the distance that could be run without recharging 
would be 160km. to 180km. ‘This distance may be increased 
by charging during stoppages en route The generating set 
consumes about 1 litre of carburetted alcohol per kilowatt 
hour furnished by the dynamo, and weighs (without its store 
of alcohol) only 160kg., or about 10 per cent. of the total 
weight of the vehicle. 


Proposed Electric Power for Swiss Railways.—Herr L. 
Thormann, a Zurich engineer, published recently a study of 
the possibilities of substituting electricity for steam on Swiss 
railways, the absence of coal in that country having drawn 
attention to the great undeveloped water power. Herr Thor- 
mann proves that it is quite possible to raise sufficient water 
power to operate all the Swiss railways, but at the same time 
he shows that it is a mistake to believe that the expenses of 
the traffic would be thereby decreased to any considerable 
extent. The cost of the transformation and reconstruction 
would be heavy, and an amortisation of the invested capital 
would be impossible. The five principal Swiss railway lines 
demand about 30,000 н.р. a day. To guarantee this, 60,000 н.р. 
of high-pressure alternating current would be required, to 
which the necessary reserve would have to be added. The 


Name of works. H.P. Name of works. Н.Р, 

Sihl werk, near Einsiedeln .. 20,000 | Montbovon (Vaud) . . . . . . . . . . 1,500 
Laufenburg on the Rhine ... 10,000 | Kander (Bernese Alps) 1,500 
St. Mauri ꝗ . 5,000 | Sense (Fribourg) 1,000 
Wangen on the Aare ‚000 Gurtnellen . 1,500 
Beznau on the Aare 5,000 | Göschenen . . . . . . 1.500 
Wäggithal (Schwyz) .. 5,000 | Ritomsee .......... 8,000 
Fribourg-Hauterive ......... ,000 | Giornico ............ . . 4,000 
Rheinau ........... ü . . 5,000 | Marobbia ......... . . . . 1,000 
Hagneck, near Biel ........ ... 2,000 | Verzascc ad ͥͥ(ͥ(ᷣͥ . 1, 000 
Doubs, near Puntrut 2,000 

Vallorbe (Jura) 2,000 Not! 86,000 
Lungernsee (Unterwalden)... 2,000 


As this would be more than sufficient, the surplus could be 
used for industrial purposes. The cost of the establishment 
would be very great. The writer calculates it at 161,000,000f. 
(581 073,000), viz., rolling stock,40,000,000£. ($7,720,000); con- 
ucting cables and miscellaneous, 70,000,000f. ($18,510,000) ; 
and commutator stations, 51,000,000f. ($9,848,000). e 
shows, however, that although the direct saving would not be 
important, the country would profit enormously, as the com- 
mercial balance of Switzerland would become more favourable 
and the vast amount expended for coal would remain in the 
country. The general utilisation of water power throughout 
the country would also mean a valuable encouragement for 
other industries. The study of Herr Thormann has attracted 
much attention. That the project is no longer regarded as 
Utopian is proved by the meeting of electrical engineers refe 
to in The Electrician, Vol. XLVIII., р. 561, and also by the fact 
that the Oerlikon Co. has made an application to the Federal 
Government for a concession to establish a line of 20km. 
(12:4 miles) of electric standard-gauge railway for experi- 
mental purposes. According to a recent consular report, from 
which these notes are taken, there is no doubt that this con- 
cession will be granted. 
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LIVERPOOL OVERHEAD ELECTRIC RAILWAY. 


An interesting extension of plant on the Liverpool Overhead 
Railway, as showing how important is the question of increased 
acceleration on electric railways, is that being carried out by 
means of a new type of equipment supplied by Messrs. Dick, Kerr 
& Co. It will be remembered that the Liverpool Overhead 
Railway was the first elevated line in the world to be operated 
by electricity, and was equipped some 10 years ago. The 
total length of the line is a little over 64 miles, with double 
track and a third-rail feed, and with a special rail return 
operated by 500 volts. The trains are made up of two 
or three carriages, the larger trains weighing about 55 
tons. With the old equipment the entire distance was run 
in 82 minutes, including 16 stops, or practically at a scheduled 
speed of 12} miles per hour. This requires a minimum of 
14 trains running at five-minute intervals to cope with traffic. 


— ꝓ—l—— — Ч — — 
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when carrying 800 or 400 amperes—.c., three or four times 
their normal current. During the acceleration of the train 
in the series position of the controller, each motor is carrying 
800 amperes of current, as shown by the curves. The curves 
also show the perfect action of the brakes during the retarda- 
tion of the train. The negative acceleration reached 4:75ft. 
per second per second recorded, which is probably near the 
practical limit in actual service. The diagrams of current in 
pressure at the motors are recorded and are of interest in 
determining the power consumption at different parts of the run. 

The frequent stopping of trains running at high schedule 
speed will consume from 120 to 150 watts per ton-mile. II, 
however, the stops are far apart, the watts required are from 
90 to 100 per ton-mile. In the experiments recorded the 
watts consumed were 187 per ton-mile, or about 6:86kw. per 


— — — 


ONE OF THE NRW RAPID-AÁCCELERATION TRAINS ON THE LIVERPOOL OVERHEAD RAILWAY., 


Some twelve months ago, however, it was decided to experi- 
ment with а new equipment in order to ascertain what 
acceleration could be obtained, and Messrs. Dick, Kerr & Co., 
entered into a guarantee to run the whole distance—including 
16 stops of 12 seconds in 20:9 minutes; or, in other words, to 
improve the scheduled speed from 12} to nearly 19 miles per 
hour. The weight of the train, including 154 passengers, 
was 55 tons. A most careful series of elaborate tests and 
trial runs were made by Mr. Cottrell, the engineer-in-chief of 
the Liverpool Railway, assisted by Mr. Mallock, and it was 
clearly demonstrated that the new train would make the 
journey easily under 20} minutes. The accelerated curves 
obtained from these trials are shown in Fig. 1. From these 
it will be seen that the acceleration reached 4:2ft. per second, 
per second, or nearly 3 miles per hour per second, the 
average acceleration being well over 1 mile per hour per 
second, thus enabling the train to cover the 2,110ft. between 
the stations in little over one minute, including starting and 
stopping. This rapid acceleration is possible owing to the 
excellent commutation of the motors, which will not spark 


train-mile ran. The results of the new accelerated service 
are shown in the following table. In consequence of the 
successful issue of these tests, the Liverpool Overhead Rail- 
way have instructed Messrs. Dick, Kerr & Co., to re-equip the 
whole of the rolling stock. Each of the new trains is to be 
fitted with four 100 н.р, railway motors, which are designed 
by Mr. 8. Н. Short and built at the works of the English 
Electric Manufacturing Co. at Preston. 


Table Showing Results on the Liverpool Overhead Railway. 


Accelerated service. 


— Old system. 
Mean s peel 124 miles (20km.) | 194 miles (31 kin.). 
Number of вёорв ..............:... 16 16 
Mean time at stations ............ | 11 seconds 11 seconds 
729yds. 


Mean distance between stations 129удв. 115 metres) 


Watts per ton- mile. 
Acceleration C 1°6ft. (0°44 metres) 
per sec. per sec, per sec. per sec. 
3ft. (0°91 metres) | 4-8%. (1°26 metres) 


per вес. per вес. per sec. per вес. 


137 
ft. (0:91 metres) 


Retardation 


Fai ime in Seconds. 
Fig. 1.— ACCELERATION CURVES. 
Total weight of Train (2 motor cars and trailers), 55 52 tons. 


Equipment, 2 100 H. P. motors per motor car. 
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Bearings Rise, 15°C. ; 


; Fleld Rise, 60°C. ; 


Armature, 0 0608 ohms ; Total Motor, 0°151 ohms. 
Wheel, S3in. ; Gear Ratio, 2°79 to 1. 


; Armature Rice, 40°C. 


Amperes. 
Shaft :—Commutator Rise, 60°C. 
Air Temperature, 29°C. ; Resistance at 20?C. — Field, 0°0792 ohms; 


Fido. 2,—CHARACTERISTIC CURVES OF 100 н.р, MoToR BY BRAKE TEST. 


Temperature Rise at End of One Hour delivering 100 H.P. at Armature 
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The performance of these motors is shown in the efficiency 
curves, Fig. 2, these having been made from actual measure- 
ments taken from one of the motors during the experimental 
run. The efficiency is unusually high, being 55 98 
per cent. at the full load of 75kw. Their weight is 4, 200lb., 
or only 421b. per B. ., which is a point of considerable 
importance in keeping down the dead weight of the train. 

The new motors in use on the Liverpool Overhead Railway 
are completely enclosed in a cast-steel shell, forming a fire 
and waterproof casing. This shell also serves to form the 
magnetic circuit of the fields and to support the armature and 
axle bearings. The only opening in the motor casing is over 
the commutator and brushes ; this is, however, securely closed 
by а hinged lid fitted with fastenings. The motor frame is 
‘divided on the horizontal plane, the upper half being removable, 


Мотов ARMATURE. 


leaving the lower half supported on the car axles and the nose 
suspension. In this way the armature and fields can be easily 
uncovered for inspection and repair without entirely dis- 
mantling the motor. This method of opening the motor is 
just the reverse of the tramcar motor, where the lower half of 
the frame is let down into a pit for inspection of the interior, 
which would not be praetical with motors of such great size. 
The interior of the motor frame is provided with four laminated 
steel pole-pieces, each with its own field spool, held in place 
by large bolts passing through the outer shell. The field 
spools are made of copper ribbon, about Zin. wide, wound with 


RaiLWAY Moro. 


asbestos and mica strip, between layers, and insulated outside 
with mica and asbestos combination boxes, held in position by 
means of heavy-braided tape. The complete coils are treated 
with a waterproofing insulated compound and thoroughly 
baked. The same number of turns of copper ribbon is put on 
each pole, so that а perfectly symmetrical field is produced, in 
which the armature revolves. . 

Тһе armature is iron-clad, the copper bars with which it is 
wound being let into deep slots. Hach coil in the armature 
is made with only one turn, and without joints, except at the 
commutator. insulation of these coils is also composed 


largely of mica and asbestos, treated with a special insulating 
varnish, taped and baked. The coils are all alike and inter- 
changeable, so that injured ones may be replaced with ease. 
Ample ventilation is provided for the interior of the armature 
core, and air ducts leading to the surface aid in keeping up a 
good circulation. The high grade steel from which these 
cores are made ensures low hysteresis losses, and the thorough 
insulating of the lamine from each other prevents the formá- 
tion of eddy currents. The commutator is very large and has 
many bars, rendering the commutation perfect, even with 
double the normal load on the motor. The brushes are in 
two sets at the top of the commutator, with two brushes in 
each set. No sliding contacts are permitted to carry current, 
each brush being fitted with a brass clamp which moves wit 
it, and a flexible braided ribbon of copper, connecting it 
directly with the brush holder supports and main cables from 
the controllers. е 

The efficiency of the motor is well over 90 рег cent., as 
shown by the characteristic curves of the machine. The 
temperature rise, after one hour’s run at full load, is far below 
the standard of 75°C., being as follows :— 


lll; Ta нна 55°C. 
a, ß аа Енен REES 59°С. 
FI ⁵ ð / ⁵ĩðĩĩ ⁵ ааа РЕ . 57С. 
Pinion beariu ggg 4 6 0885 14°С. 
Commutator bearing ·—O O 9°C. 


The bearings are all made of the best bronze, and provided 
with both oil and grease lubrication. Special provision is 
made to catch all the oil from the ends of the bearing, and to 
return it to the wells, so that it will not be dropping on the 
permanent way. The gears are of cast steel, with the teeth 
cut out of the solid casting. The pinion is of hammered 


machine steel. The gear housing is of malleable iron, made 
oil-tight. 
The complete motor weighs as follows :— 
МО ОР c 3, 945lb. 
%%% kym 8 2601b 
НОЙАШЕ лан азаа PER eo ela ЫН 1401Ь. 
Eli 8 4016. 
Кеў Ra A E —— wean’ д. 
"Total. cese do seisi 4 3871b. 


or, including gears, gear housing, &c., complete, only 48 8lb. 
per н.р. The motors are journalled at one end to the driving 
axle, and spring supported on the bogey.frame at the other 
side. The method of suspension relieves the permanent 
way of severe shocks at the rear joints and cross-overs. 
The motors are carried on each of the two end cars of 
the train. The controlling mechanism is in many respects 
similar to the series-parallel method of control adopted by 
Dick, Kerr & Co. (Ltd.), and is fitted with a new blow-out 
device, which renders it perfectly proof against fire. It is 
interesting to observe what effect this improved equipment 
will have upon the service of the Liverpool Overhead Railway. 
The 12 trains of the new type will replace 14 of the old, and 
it is a matter of interest that these new trains will accommodate 
exactly the same number of passengers as the old ones. 

With the previous equipment the trains ran 144 train-miles 
per hour, while in the new method they will ran 216 train- 
miles per hour. There was a five-minute headway between 
the old trains, but under the new régime this will be reduced 
to 84 minutes. In other words, the journey from one end of the 
line to the other will be made in two-thirds of the time taken 
on the old method, and, what is of supreme importance, the 
load on the power-station will be more uniform, and, as a 
consequence, the machinery will be running under more 
efficient conditions. 

As а comparison, the following table is of interest as 
showing the scheduled speeds with the new Liverpool equip- 
ments and those obtaining on other lines :— 


Miles per hour, 

including stops. 
Liverpool Overhead Railway ...... CC 19 
Manhattan Elevated „ (New York) )) ¹ 133 
Metropolitan „ i (do gʃ. 141 
South Side »" i (Chicago ...... 14:6 
Lake Street in 5 (%% ³ðͤ sae 12 
City and South Londobn é é eene 123 . 
enten London... Йаз 14 


` 
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THE TELEPHONE SERVICE IN THE RIVER PLATE. 


By the courtesy of Mr. E. M. Reiss, secretary of the United 
River Plate Telephone Co., we have had placed at our disposal 
a number of interesting photographs of the work carried out in 
connection with the recent considerable development of the 
company’s telephone undertaking in Buenos Ayres, and other 
important cities of the River Plate. The original River 
Plate Company commenced operations as far back as 1882, 
and in 1886 the undertaking of the United Telephone Co. of 
the River Plate and the River Plate Telephone and Electric 
Light Oo. were taken over and made one joint-stock concern. 

In Buenos Ayres and its suburbs, the company serves a 
district with a population of nearly 1,000,000. The work of 
reconstructing the system in this city and placing the wires 
underground is being carried out entirely by the company’s 
own staff under the supervision of Mr. J. E. Parker (manager 


4 
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main exchange, which is now being entirely taken over by 
the new station, was at Calle San Martin. 

Before proceeding to the internal arrangements of the 
Avenida switchroom, &c., it will probably be as well to give 
а short description of the underground cable system :— 

The company’s Avenida exchange has also a frontage on 
the next street, Rivadavia, and short tunnels connect the 
manholes in each street with the basement, at a depth of 
about 16ft. below the pavement. These manholes, in common 
with the most important ones on the main routes, are 10ft. 
square by about 8ft. in height, and have each 82 ducts, one set 
running in an easterly and the other in a westerly direction. 

The 204-pair cables have conductors of 0-08Gin. diameter 
(No. 20 S. W. G.), and are used for junction lines, the 255 
and 306-pair, with conductora of 0-028in. (No. 22 S. W. G.), 


SWITOHROOM AT THE AVENIDA DE MAyo EXCHANGE. 


of the company in the River Plate), Mr. R. S. Cuff (chief 
electrician), who planned and superintended the first part of 
the subway work, and Mr. C. W. Gwyther (engineer), who has 
continued the subway work and the cable work in connection 
therewith. Mr. F. W. Jones, managing director, makes 
periodical visits to Buenos Ayres to superintend the operations 
of the company, and in this way the London Board is in close 
touch with the important and rapidly increasing work in the 
River Plate. The photographs, of which there are altogether 
а very large number, have all been taken by Mr. Сай. 

The 204 and 806-pair cable, used in the conversion of the 
work which is now proceeding is of the Western Electric 
Co.'s make, and the same company has supplied the instru- 
ments and switchboards, The single conduits and iron pipes 
are of British manufacture, the multiple ducts being obtained 
from the United States. The principal exchange in Buenos 
Ayres is in the Avenida de Mayo, in a magnificent building 
owned by the company. The exchange is situated on the 
extensive top floor of the building, and ample room is avail- 
able for extensions, which are constantly coming in. The old 


being employed for the subscribers’ circuits. At the nearest 
manhole to the distributing points these paper and air-space 
cables are jointed to special light-weight silk and cotton cables, 
lead-covered, which are taken up the buildings in wrought- 
iron pipes to boxes provided with carbon arresters and 
6-ampere fuses, whence run pairs of vulcanised india-rubber 
leads to the short spans of aerial wire which connect with the 
subscribers’ stations. This mode of distribution is rendered 
necessary by the continual removals of the subscribers, which 
are extremely frequent in this city. 

On leaving the ducts at the exchange end, the cables from 
both routes are led along racks of channel iron, meeting near 
the centre of the basement passage, where they change their 
vertical arrangement for a horizontal one, running over an 
iron bridge to the foot of a steel tower (or vertical rack), which 
leads them to the horizontal side of the main distributing 
board on the fifth floor of the building, where they are 
soldered to the tabs of the test springs. These test springs 
are connected to the vertical side of the distributing frame by 
pairs of bridle wires soldered to the tabs of a pair of 6-ampere 
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fases, which in turn are fitted with carbon arresters and | tions (all ** branching " jacks), to the horizontal side of the 
heating coils. intermediate distributing board, by triple bridle wires to 
From the vertical side of distributing frame, 42-wire wool- the vertical side, and thence to the home section and line 
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SWITCHBOARD AT THE NEW LA PLATA EXCHANGE. 


La PLATA SWITCHBOARD IN OPERATION 


overed cables are led along a troughing to the first trunk | coil of the self-restoring indicator at the top of the switch- 
ection of the multiple, which is fitted with series jacks, and | board. | 
hence run on as 68-wire cable through the subscribers’ sec- | The switchroom is a lofty, well-ventilated hall, about 476. 
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by 44ft. The roof is carried on ornamental steel principals ; 
a glass louvre running almost the entire length admits ample 
light on the front of the board, whilst the back is lighted by 
five ordinary windows. Each operator's position is furnished 
with a 16 c.p. glow lamp, an incandescent gas burner being 
fitted to the same bracket in case of failure of the electric 
supply. One of our illustrations gives an excellent general 
view of the Avenida switchroom. 

The switcboard, which is arranged round three sides of the 
room, is at present equipped for 5,040 subscribers’ lines in 
addition to 150 incoming and 150 outgoing junction lines, and 
has an ultimate capacity of between 9,000 and 10,000. Each 
section, consisting of three operators’ places, is fitted with 420 
local jacks and 45 pairs of cords, though, to commence with, 
each position had but 100 lines connected up, this number 
being increased as the operators became more proficient. In 
the centre of each operator's position is a pilot lamp, 
actuated by a contact on the aluminium shutter of each drop 


Ling OF DUCTS BETWEEN VIAMONTE AND CORDOBA. 


(these drops being situated at the upper part of the board), 
and in the superintendent’s desk is placed a lamp for each 
operator’s position in parallel with the pilot lamp, immediately 
over the jack which communicates with her set.“ 

The outgoing junction lines are multipled round the room, 
and each is furnished with a lamp in every section of the 
Loard, the circuit being closed by a local relay, thue giving a 
visual engaged test when occupied in any section. The in- 
coming junctions have jacks in the junction boards only, and 
end in single cords and plugs. The keyboard is fitted with 
additional ringing keys as well as the combined speaking and 
ringing key for each line, to enable the operator to ring the 
subscriber who originated the call, if necessary. Opposite 
each plug, besides the signal lamp, is a second lamp fitted 
with a red cap, which glows when its line is occupied in 
another position, and is thus serving, for the time being, as an 
out going junction. There is also а red pilot lamp in each 
operator's position to draw attention to the smaller lamp. 

The power plant includes dynamotors for converting current, 
taken from the street mains at 220 volts, to 30 and 3 volts for 
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ће Jamp and microphone batteries respectively, and also two 


ringing generators giving alternating current at 100 volts. All 


‘these motors, as well as the power board, which is fitted with 


the usual charging and discharging switches, ammeter and 
voltmeters, resistance lamps, &o., are situated on the fifth floor. 

The diagrams opposite show the key-board connections of 
а subscriber’s section, together with the complete circuit of a 


LATINO MourTiPLE Ducts IN CALLE Sr. MARTIN BETWEEN PARAGUAY 
AND CHARCAS, 


subscriber’s line from the main distributing board to his indi- 
cator, and the incoming junction board connections, and both 
ате so clear as to need no further explanations. 

No difficulty is experienced in obtaining operators for the 
work, who are intelligent, but who require more skilled super- 
vision than is the case at home. They are chiefly female, 
but a good number of male workers are employed. | 


ViEW IN A BUENOS AYRES STRERT. 


The exchange in the Avenida de Mayo is now in operation, 
and there are 24 exchanges aggregating 7,800 subscribers in 
connection with it. These are open day and night, and there 


are public call offices at- all of the principal exchanges which 


are made much uee of. In Buenos Ayres the subscription is, 
for business houses, about £15 per annum, three months’ 
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subsgription being paid in advance. At Rosario, 200 miles 
distant from Buenos Ayres, and the second largest town in 
Argentina, the company has an exchange with 930 subscribers, 
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and it has recently acquired the business of the Provinoial 


Telephone Co., with 15 exchanges and 750 subscribers, in the 
province of Buenos Ayres. ra 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme Р?Агвк.] 

Zeeman Effect. —Е. Riecke attempts to harmonise the values 
for e/m obtained from the Zeeman effect with that obtained 
from cathode rays more closely than has hitherto been possible. 
The fact that some spectrum lines are divided into triplets 
and others into more complicated structures, shows that the 
ratio cannot be the same for every mode of vibration. A 
simple dynamical reasoning gives, for the difference in the 
frequencies of the two extreme components of a triplet, the 
formula | j 
n — 11 - E H, 
where v is the velocity of light. Zeeman applied this formula 
to the cadmium triplet, and found e/m = 748 x 10" electrostatic 
units per gramme. Similar values may be obtained from the 
mercury lines, In the mercury spectrum, the first line of the 
second subordinate series is divided into nine components 
showing an equal interval of frequencies. Any pair of them 
gives the above value for e/m. This value differs from that 
obtained from cathode rays, which is. 559 x10. But the 
author points out that the isolated mercury lines, which form 
true triplets, give the value 558°5 x 10%, and concludes that the 
same is the case for all true triplets, and that the cadmium 
triplet is not a triplet at all, bub consists of six lines close 
together. | о" -- 

| E. Rieck, Phystkal, Zeitschr., June 16, 1902.] 


Energy of Iontsation.—J. Stark applies his theory of ionisa- 
tion by ionic shock to the . question of the energy 
involved in ionisation, and the manner in which ionisation is 
carried on in gases, metals and electrolytes. The difference 
of potential which an electron must traverse in order to 
shatter a neutral atom and split an electron off it is 88 volts 
in hydrogen, 45 in nitrogen and 50 in oxygen. This indicates 
that the energy consumed in ionisation, or the “ ionic energy, 
is less in hydrogen than in oxygen or nitrogen. This would 
explain why, in the electrolysis of HNO,, the hydrogen should 
be eléctro-positive and the NO, electro-negative. А gas con- 
tains very few free electrons, whereas an electrolyte contains 
many, and a metal still more. Hence the difference of con. 
duotivities. The presence of a metal facilitates ionisation in 
сахв by а process.analogous to catalysis. Hence the cathode 
all of potential," which is a fundamental characteristic of 
metals. In metals generally the ionic energy is very small. 
Solution or immersion in a medium of high specific inductive 
capacity diminishes the ionic energy. The amount of the 
latter constitutes a valuable new property of matter. 
E © (J. Starx, Phystkal. Zeitschr., June 15, 1902.] 


Measurements of Electrical Dissipation at High Altitudes.— 
Since the International Commission for Scientific Ballooning at 
its Berlin Conference decided to recommend the measurement 
of atmospheric ionisation on a uniform plan by means of 
Elster and Geitel's apparatus, it is important to secure this 
apparatus in its best and most reliable form. R. Bornstein 
points out a source of error which must be avoided. He put 
up the apparatus in a room, connected the dissipation body, 
which was covered with black paper, with the aluminium 
leaves, and surrounded it with a guard cylinder of blackened 
brass. The leaves were kept at wide divergence by means of 
the positively charged dissipation body. This divergence 
suddenly disappeared when the slanting rays of an arc lamp 
fell from above upon the guard cylinder. It was found that 
the inside of the cylinder was the seat of photo-electric activity, 
under the influence of the ultra-violet light from the arc, but 
the outside also was active when the cylinder was connected 
to earth. Since no ultra-violet rays are contained in sunlight 
at low elevations, there is no risk of photo-electric errors there, 
but it is quite possible that ultra-violet light may be met with 
at 6,000 metres, 

[R. Bornstein Phi. Zeitschr., June, 15, 1902.] 
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Viscosity of Wires in a Magnetic Field. — A. Gray and 
A. Wood have studied the effect of a longitudinal magnetic 
field on the internal viscosity of wires of nickel and iron, as 
shown by the change of the rate of subsidence of torsional 
oscillations. The results are illustrated by diagrams showing 
the amplitude of successive swings. In iron and steel, the 
effect of a longitudinal magnetic field is to diminish the viscosity 
and the damping of the oscillations. In steel the effects are 
smaller than in iron, but no increase of field beyond 250 units 
appears to be effective in iron. Nickel shows a very curious 
behaviour. Fields below 156 units increase the viscosity, and 
bring about a rapid damping of the oscillations, whereas above 
that value they diminish the viscosity. Wire-drawing the 
nickel got rid of the reversal, and made the increase of vis- 
cosity general, even for the strongest fields. As regards the 
constitution of the magnetic metals, the authors believe that 
in the unmagnetised metal the elementary magnets have 
a perfectly orderly arrangement in closed chains, each of 
which may be composed of a large group of molecules of the 
substance. These molecules, when the substance is unmag- 
netised, form a closely coherent arrangement which is broken 
up into an entirely different collocation under the influence 
of an externally applied magnetic field. Thus, if the wire of 
the unmagnetised material perform torsional oscillations, the 
relative motions of the parts of the material will naturally be 
affected by the internal forces existing between the parts, and 
by the arrangement of the parts in more or less distinct chains 
or groups. It is reasonab'e to suppose that the effect of 
magnetisation being to entirely alter these internal magnetic 
forces, and to break up and re-arrange the groups of elemen- 
tary magnets, will be also to alter considerably the internal 
friction shown by the material. 


(Gray and Woop, Proc. Roy. Soc., May 15, 1902.] 


Formation of Ozone.—lf oxygen is submitted to an electric 
discharge under increasing differences of potential, it is found 
that no ozone is produced until a certain electric force is 
reached. The amount of ozone then produced varies, as 
A. Chassy points out, directly as the square of the difference 
of potential between the electrodes. This law of squares does 
not hold good during the preliminary stages, when the 
exponent is much smaller than 2. The law comes suddenly 
into full force at a difference of potential of about 12,000 volts. 
What happens at lower voltages the author is not prepared to 
say, except that there is a point at which whatever resistance 
stands in the way of the aggregation of these oxygen atoms 
into а molecule of ozone is overcome, As regards the practical 
manufacture of ozone, he mentions that it is necessary to carry 
it on at a voltage 40 percent. beyond that at which the ozone 
is first formed. It is useless to increase it still further, as 
after that the amount of ozone produced is in every сазе 
proportional to the electrical energy expended. 


[A. CHassy, Comptes Rendus, June 2, 1902.) 


——.————— 


Berlin Elevated Rallway.—In a recent issue of the Engi- 
neering News, & description of this railway was given and some 
severe editorial comments made upon its construction. The 
rails used for the track have a weight of 51lb. per yard, and, 
in comparison with the practice adopted in America, this is 
considered too light for the traffic and the speed. American 
engineers have learned by a bitter experience the lesson of the 
value of heavy rails, and especially on roads operated by elec- 
tric motive power. The heads and flanges of the rail have been 
halved at the joint to permit the webs of two rails to lap, and 
it is expected that a suspended joint will be maintained with 
a clear distance of 4ft. between the ties on either side. The 
difficulty of operation is thought to be further increased by 
the weight of the cars—26 tons—and the service of three-car 
trains at intervals of 24 to 5 minutes. The note concludes 
with the remark that experience will determine the life of the 
ties and rails, laid in a manner almost directly opposed to 
American railway construction—and, we may add, quite as 
opposed to British practice, 


"This state of affairs 


"THE NEW TELEPHONE SYSTEM IN PARIS.* 


. BY J. BORDELONGUE. 


There is no doubt that the most suitable isi ea system for a 
large town with a dense population is the emp уш of a single 
central exchange with a multiple switchboard. e question does 
not present itself in the same manner however, if the town is во large 
that the number of subscribers may possibly exceed the limit of the 
capacity of the multiples; or if the extent or configuration of the 
town is such that, to reduce the length of subscribers’ lines, it is 
decided to erect several exchanges. If two or more exchanges exist 
on the same urban telephone system, the multiple jacks which are 
at the disposition of each operator at the subscribers’ board can only 
be used for a small number of connections, since the majority of the 


calls are for connection to subscribers on another exchange and two 


operators must be employed to get these calla connected through. 
ecomes worse as the number of exchauges 
serving an urban district increases. In Paris, for instance, where 
there are eight exchanges, the number of calls requiring two opera- 
tora is much greater than those which can be effected by a 
single one. The actual figures for the number of calls which 
can be dealt with directly by the subscribers’ operators at the eight 
exchanges are 19, 14, 17, 10, 9, 1°7, 12 and 9 per cent. respectively. 
These exchanges all have multiple boards whose capacity varies, and 
to these are added groups of in-coming junction lines to permit of 
intercommunication between the exchanges. 

To fix our ideas, let us examine the actual costs in the case of an 
exchange for 10,000 subscribers—.e., 100 groups of 100 subscribers 
each. Up to the present, the exigencies of traffic require that for every 
100 subscribers 50 groups of in-coming junction wires are requi 
It may be added that, owing to the increase of the number of sub- 
scribers in Paris, this ratio of one group of in-coming junction lines 
to two groups of subscribers is no longer accurate, and that the 
number of in-coming junction wires has had to be increased by about 
a fifth. However, we will use the figures cited, from which we get 
that 150 groups or 50 sections are required and 10,000 multiple 
jacks. The price of the switchboard is therefore as follows :— 


100 operators’ positions on the local switchboard (not including Fr. 
the multiple jacks) at 6,000fr............... . .... . . . . . . , 600,000 
50 operators’ positions on the in-coming junction switchboard 
(not including the multiple jacks) at 4,000fr. .................. 200,000 
500,000 multiple jacks (10,000 for every three groups) at 2fr. ... 1,000,000 


In this we'are neglecting “ dummies.” 

If we take it that this capitalis repaid in 10 years, it represents 
an annual sum of 180,000fr. Adding to this figure the cost of mainten- 
ance at 20,000fr. per year, we see that the annnal coat of the switch- 
board is 200,000fr. To work 150 groups 300 operators are required, 
taking two per group, each workiog seven hours per day. The 
number of supervisora is 30—viz., one per 10 operators The wages 
and salaries of this staff will bs as follows :— 


300 operators at 1,900 france eene Fr.570,000 
30 supervisors, at 2,200 francs ..........................› 66, 
Total эзан ынды Ег.656,000 


We will now consider the service effected under normal conditions 
—viz., with calls passing through two exchanges, When the sub- 
geriber calls, the subscriber’s operator answers and receives the num- 
ber required. This operator, whom we will call the originating 
р chooses an out-going junction line which is free and calls 

e operator at the in-coming junction board of the second exchange. 


The latter, who has 12 in-coming junction lines to attend to, answers 


as soon as she is free, and this, it may be observed, is a first cause 
of delay, if the operator is engaged at one of the other 11 lines. As 


goon as the in-coming junction operator has received the number of 


the subscriber required, she makes the ed test of his line. If 


the line is engaged she informs the originating operator, who, in her 


turn, informs the calling subscriber. If the wanted subscriber is 
not engaged the junction operator calls him in the ueual way, and 
when he answers, the two operators put their listening keys into 
the through position. 

Thus, in general, the attention of both operators is engaged during 
the whole process of establishing communication. If, while await- 
ing the reply of the junction operator, the local operator answers 
another call, she may not be free when her colleague replies to her 
call. On the other hand, if she puts her listening key to the through 
position while the junction operator calls the wanted subscriber, it 
might happen that the connection is not made owing to the wanted 
subscriber not answering or the calling subscriber being tired of 
чап hanging up his telephone. Then the junction operator 
would have to ring the calling subscriber, but this would actuate the 
ring-off indicator at the local board and the conversation would be 
interrupted. The practice of hanging up their telephone as soon as 


Abstract from the Journal Téléyraphique. 


THE ELECTRICIAN, JUNE 27, 1902. 


381 


the demand for a subscriber is made is becoming very common 
among the 30,000 subscribers on the Paris system, although it is 
con to the instructions given them. The result is, that to avoid 
complaint from one or sometimes both subscribers, the originating 
operator has to see the call through and to ring the calling subscriber 
in order to put him through or to tell him that Ма correspondent 
does not answer. 

A solution which forms part of the programme of the French tele- 
phone administration, and has been the object of preparatory 
measures in the more recent multiples, consists in the introduction 
of automatic calling and clearing signals being given when the sub- 
scriber takes off or replaces his receiver. But the complete 
realisation of this on a system as large as that of Paris will take some 
years. In addition to this improvement, it is intended to modify the 
arrangements so that whether a communication is to be effected 
between two subscribers on the same or different exchanges precisely 
the same series of operations is required from the local operator. The 
local operator has also to see the call through in every case, the 
junction operator having only to prolong the line of the wanted 
subscriber to the originating local board by means of a junction line. 
An important advantage in the modification will be the elimination 
of the multiple jacks on the subscribers’ or local sections of the 
switchboard and of a certain number on the junction boards, and 
another will be a reduction of the number of junction line operators. 
The arrangement is as follows :— | 


The subscribers’ board has a group of 100 local jacks T operator 
and, as already stated, no subscribers’ multiple jacks, ese boards 
can, therefore, be erected in any order, and, since they take up little 
room and are movable, they can be placed so as to utilise the space to 
best advantage. The out-going junction lines, which are multipled 
on the subscribers’ sections in the usual manner, are not provided 
with visual signale but the keyboard includes a certain number of 
call-wire keys provided with visual signals, which indicate to the local 
operator which junction-line operators are engaged. 

The junction s have multiple jacks, and each operator’s position 
has 50 single cords serving 50 in-coming junction lines. These junc- 
tion lines all have three wires, and the operation of connecting two 
subscribers is performed as follows :—As soon as the operator at the 
subecribers’ board receives a demand for a number she depresses a 
call-wire key, which immediately puts her into communication with 
& fres junction-line operator. She tells the latter operator the number 
demanded, and the junction operator makes the engaged test, and, if 
the subscriber is engaged, informs the originating operator of the fact. 
If the wanted subacriber is free, she inserts into his jack the plug of 
the single cord which she has employed for the engaged test, aud 
tells the originating operator the number of the junction line to 
which that cord corresponds. The originating operator then sees the 
call through. 

One ring-off indicator is connected on the line, and this is at the 
originating operators board. When she observes the ring-off signal 
she removes the pluga, and a luminous signal appears automatically 
on the junction board, by means of the third wire of the junction 
line, and this indicates to the junction operator that the conversation 
is terminated and that she may break the connection. It is thus 
seen that the work of the junction-board operator will be consider- 
ably reduced, and that this will make ft possible for her to serve a 
much greater number of lines than the 12 which are at present con- 
fided to one operator. Moreover, as the work is most simple and 
the junction operator has no communication with the subscribers, the 
less skilful or the more fatigued operatorscan be put in these positions. 


It is possible to calculate approximately the cost of an exchange 
on this system for 10,000 subscribers. The cabinet work of the sub- 
scribers’ boards will be on a smaller scale, as they have not to 
receive a complete multiple. There will be no change in the local 
jacks, indicators, nor in the elements of the subscribers’ operators 
keyboard common to all the lines (listening and ringing keys, ring- 
cff indicators and the jacks of the out-going junction lines) Call- 
wire keys are added, but, on the other hand, the visual signals on 
the out-going junction lines are omitted. Under these conditions, 
therefore, the price of a group on the subscribers’ board on the new 
system may be compared with that of the old system, less the 
multiple factor, 

The old in-coming junction board, which included individual 
jacks and indicators, and plugs and cords, with their listening keys, 
ringing keys and rin "off indicators, will be simplified in the new 
system. All these will be replaced by 50 single cords and 50 lumi- 
nous signals, The cost may be equivalent, but such a group will 
serve 50 instead of 12 lines, so that the 50 groups of 12 in- 
coming junction lines will now be replaced by 12 groups of 50. To 
avoid any miscalculation, let us suppose that one junction operator 
cannot serve 50 lines, but only 40, when the traffic is heaviest. Then 
15 groups of in-coming junction lines would be required. 

eee 15 groups could only receive the 600 junction lines pad 
nised as necessary up to the present for the 30,000 existing sub- 
scribers, and this calculation takes no account, so far, of the con- 
nections desired between two subscribers on the same exchange. An 
addition must be made therefore, as under the new system these 


calls also pass through the junction board. Five new groups —i. a., 
200 lines—will suffice for this, so that the total number of groups or 
operators’ positions on the junction board will be 20. 
The cost of the complete switchboard will, therefore, be as 
follows :— 
100 operators’ positions on the local switchboard (not including Fr. 
the multiple jacks) at 6,000fr. .............. ; 
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20 operators' positions on the соиши pai switchboard 
fr. 


(not including the multiple jacks) at 4,000fr. ..................... 80,000 

70,000 multiple jacks (10,000 for every three groups of the 
junction board) at 2fr. ....................... e Á 140,000 
ff p ТТЕ Ег .820,000 


А comparison of this total of 820,000fr. with that of 1,800,000fr. 
previously indicated as the cost of the present multiple shows a 
saving of 980,000fr. in favour of the new system. Taking, as before, 
a repayment of capital in 10 years, the capital costs will be 82,000fr., 
and adding to this 10,000fr.* as the cost of maintenance per year, the 
total annual expenditure comes to 92,000fr. instead of 300,000fr. 

It is only right to observe that the new system necessitates the use of 
junction lines with three wires instead of two, but on the other harid 
it entails great saving in the erection of the fixtures of the exchange. 
It is no longer necessary to have long and well-lighted rooms for the 
multiple switchboards, and all that is required is that the 15 groups 
constituting thein-coming junction board (whidh alone have complete 
multiples) should be erected in a line and be welllightéd. The local 
sections may be disposed so as to utilise the space at disposal to the 
best possible purpose, and they may even be placed in different 
rooms. It has been recognised that a room of sufficient dimensions 
for a 10,000-subscriber switchboard of the old pattern could hold one ' 
of the new pattern designed for 15,000 subscribers. 

The cost of working is also reduced, so far as the ‘operating and 
supervising personnel is concerned. The new switchboard, with its 
120 operators’ positions, will require 240 operators and 24 supervisors, 
and the corresponding cost will be :— 


240 operators at 1. 900 ff niit 22.22. Fr. 456, 000 
24 supervisors at 2,200fr. ................. 2 22 . 52,800 
а које ЧИИР va ҮЧ ТИК e ra ОР СИ ЧЕ Fr. 508, 800 


The eaving in the yearly cost of working will, therefore, be 
636,000fr. — 508,800fr.=127,200fr. And the total annual saving in 
material and wages will be 114,200fr.+127,200fr. —241,200fr. per 
year. This only applies toa single exchange. It is easy to calculate 
what it would become when the system his been extended to the 
eight exchanges in Paris,and when these will be provided with switch- 
boards working to their full capacity owing to the growing number 
of subscribers Unfavourable conditions were purposely assumed 
by assuming that each junction operator could serve only 40 and 
not 50 lines If experience shows that the latter figure is feasible, 
it will be found, on making due allowance in the above estimate, that 
the annual saving will be increased to 256,200fr. per year. 

The proposal of this improvement and the idea of abolishing the 
multiple jack is due to M. Anizan, of the French telegraph admi- 
nistration. The figures given above apply to the “ flat rate" system 
of charging employed in Paris, upon which no more than 100 sub- 
scribers can be dealt with by one operator. When the message rate 
is adopted, the average number of calle per subacriber per day will 
diminish, to judge by what has taken place on other networks. If 
we assume that it falls from 10 to 4, each operator at the local 
board will be able to attend to 250 instead cf 100 subscribers, and 
each operator's position will, therefore, have to receive an addition 
of 150 local jacke. This alteration will be much more easily effe:ted 
on boards which have no multiple jacke. | 


Prou" — —— — 


PROF. HOSPITALIER'S TELETAOHYMETER. 


L2) 
— 


This apparatus, described by Prof. Hospitalier at the last meeting 
of the Société Internationale des Electriciens in Paris, was devised 
by him for measuring the speed of his automobile. First, he thought 
of using a voltmeter and a eser, rin the voltage ot which, 
would be proportional to the speed. He felt discouraged by dimen- 
sions and weight of this apparatus. Charging and discharging a 
condenser would lead to great capacity, but for this condenser can 
be eubstituted the induction coil of a telephone set, connected as 
shown in the diagram on the next page. 

A represents a commutator similar to the one used in Joubert’s 
method for inscribing the wave shapes of alternating currents. 
Prof. Hospitalier realised this in the same form as in his commutator 
undograph. В is an accumulator battery or accumulator cell, which . 
sends current impulses through the primary coil P through brushes bc. 
V is the voltmeter in which the secondary coil S is connected through 


Instead of 20,000fr. taken in the estimate for the old system. The 
difference is justified by the reduced number of parts which have to bo 
maintained. 


E 2 


382 


=a 


THE ELECTRICIAN, JUNE 27, 1902 


кайер — Ó€——À— r — —— dá € 


contacts cv. The revolving commutator is mounted on the shaft of 
which the к is to be measured; contacts. B, y, ф are shaped and 
proportioned in such a way that the secondary circuit closes only 
after the initial period of primary current is and opens before 
the final period of the primary current, and the current impulses are 
repeated with a frequency sufficient for obtaining a steady voltmeter 
reading. This reading is proportional to the charging voltage and to 


the speed of variation of the current, and thus for a given voltage it 
is proportional to the speed. 

When using this apparatus on his gasoline automobile, Prof. Hospi- 
talier charges the primary with the storage battery working the 
electric igniter. His voltmeter is graduated in kilometres per hour. 
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ELECTRICITY WORKS ACCOUNTS. 


Leeds Municipal Blectric Supply Works. 


A feature of the Leeds undertaking which complicates any 
comparison between it and the average municipal undertaking 
is the relatively small load-factor it possesses in conjunction 
with an output coneiderably above the average. Fortunately, 
for the purposes of criticism, the results attained are во 
uniformly and unmistakably excellent as to almost preclude- 


the possibility of giving them too high praise. It will be | 


remembered that as & natural and consistent result of the 
high prices which had to be paid for fuel and stores, the costs 
of 1900 were higher than in the preceding year. It is satisfac 
tory to find from our analysis of last year’s accounts that the 
old position has been more than regained. 

With all the contributing items of expenditure at such low 
values as they are in our table it is impossible to single out 
any for special commendation. We have alluded to the diff- 


culty of making comparisons with these results, but it seems 
safe to say that the total costs are quite 1d. per unit under 
the average of municipal undertakings of similar size and 
load-factor in 1900. On the other hand, the mean capital 
involved was materially higher than the average in its rela- 
tion to the output. This latter position is, of course, an 
inevitable result of a comparatively low load-factor, and is 
much more than compensated for in the low working costs 
recorded. | | 


Barnsley Municipal Blectric Supply Works. 


We heartily compliment the engineer of this undertaking 
on his results in the first two years of working. With an 
output of no more than 304,415 units sold, a load-factor of 
only 9:9 per cent., and an average total revenue of but 8:5d. 
per unit, there was a net profit of £159 for the year after 
payment of capital charges amounting to 6:21 per cent. on 
the mean capital expenditure. 

We belive condensers are only this year being installed, so 
that considering the low value of the fuel charge (0:42d. per 
unit) it is evident that Mr. Baston has had a cheap fuel 
available. The excellence of the other items of works costs 
however serve to indicate the economical running of the works. 
Considering the low load-factor, the collective management 
and property charges at 0°7d. per unit cannot be taken 
exception to. The output shows a rise of 52 per cent. and 
the lamp connection of over 80 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements ahd analyses of accounts have appeared :— 


Aberdeen (М n (Munieipal)...— Nov. 28, 1900 
Municipal ‘gton & Kntghtsbe'(Oo.) Apr. 1L, 1902 
-upon-Hull (Mun.) July 18, 1900 

Thames (Mun.) June 20, 1902 


ug 900 
)e--.Oct. 18,1901| Leeds (Municipal)... - Oct. 11, 1901 


cipal y 
une à -s.a Nov. 1, 1001 


Bournem 
Bolton darem anu Nov. 29, 191 | London (Company 
Bradford pal) July 12, 1901 | Londonderry (Municipal 


Bristol D 

Bromley (Kent) (Co. 
ompton& Kensin - . i 

Burnley (Municipal) ......Feb. 7,1902| Ne момо Jan. 11, 1901 

Burton-upon-Trent (Mun.) April 21, 1899 No mpany 

Bury (Municipal) ........Aug. 9, 1901 Norwich 
am у)...... June 13, 1902| Notting 

. Oct. , 1900| Nottingham сі А 
95, 1901 Oldham (Municipal) .. .. = -. Nov. 29, 1901 


Cross ( 
Chelsea erred 
Cheltenham (M А 
Chester (Municipal). Aug. 16, 1901 | Prescot (Company) . . . . . Dec. 8, 1899 


) 1 
mpany).. April 25, 1902| Preston (Company) = = Deo. 14, 1900 
9, 1902' Reading ceri Dec. 21, 1900 


902 St. Pan 


20, 1 

13, 1901 | Stafford (Municipal). = a 

. . Aug. 80, 1901 Sunderland (Municipal) - Oct. 18, 1901 
Oct. 19, 1900 | Taunton (Munici 

..— — „рес. 27, 1901 | Tunbridge Wells 

Hammersmith (Muvicipal) - Nov. 15, 1901| Wakefield (Munic 

Hampstead (Municipal) e» ~. NOV. 1901 | Walsall (Munici 

Hanley (Мопісіра]) .. A 

Harrogate (Municipal) Jan. 25, 

Harrow company) =. ++, Dec. 21, 1900| Whitehaven (Munici 

Bt. ards (Mun.)July12, 1901| Winchester (Company) ....June 20, 1902 

Hereford (Municipal) ...... Jan. 17, 1902| Windsor aod Eton (Co.) July 19, 1901 

Hove (Company) .......... May 10, 1901| Wokin (Company) е рес. 1890 

Huddersfield (Municipal) . Мау 93, 1902 Wolver 

Hull (Municipal) ......—.. 20, 1 ( 

Isle of Wight Oompany)....Deoc. 20, 1901! Worcester (Municipal) - - April 18. 190i 

r e e e ˙ c ¾ ˙ НАА 


REMARKS. 


LEEDS.— a There is a ''Beserve o: Equalising Fund" with £7,894 at credit. 
b On rubber-co vered mains £19,794, paper-covered £114,001. с Over-expended. 
d Returned law costs. e Land £30,748. f Less discounts. g There is a Reserve 
and Equalising Fund" with £8,775 at credit. A India.rubber covered mains £19,046, 
paper-covered £176,976. : Inclusive of revenue from publiclightiog. j Engineers 
department £1,749, clerical staff £949. k Insurance £201, loan expenses £225 
l Costs incidental to change of pressure and system of supply, and of re-windiog 
two alternators. 

BARNSLEY.- a Over.expended. b Being proportion of engineer's salary. с 
Insurance. 4 n max. demand system (I-hour scale) or flat of 4d. per unit. 
e Includes public lightjng. /Insuraneg. g After adding £149 revenue by ** fittings. 
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LEEDS. 


Leeds Corporation. 

May, 1893. 

Alternate-current transformer. 
Harold Dickinson. 


MAR. 25,1901. 


Undertaking Worked у 
Date of Commencement of Suppl. 


КР" 


YEAR ENDED 


MAR. 25, 1902. 


QUANTITIES— 
Units generated — ap èma omn om a omn oan oe os — < 
ca yT T .-——-—------——-| 250414 3,055,165 
» sold to consumers .. 3 2,519,414 3,053,399 
» 8014 for public lighting, 3 1,000 1,766 
„ sold for traction . . . . . . . . . . . . . . nil nil 
„ used on works . ... — == -— 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY .... 22:9 196 
Actual maximum supply demanded .......-.-.-.-.-. 4,2658 kilowatts 5.110 kilowatts 
Load factor e eee eee eee bebe de - 671595 11:2? 
Number of public lamps... айлага — ЕИ l arc 6 arc 
Number of consumer mmm m ==, -= 1,829 2,451 
Connections to mains in 8-c.p. lamps at end of year ... 132,285 195,000 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 4,020 5,940 
Per kilowat Per kil 
OAPITAL- Total. P Capacity. | Tot capacity. 
Share —— — kk — — — — 2 2— i ња — — — — 
Loan (including Debenture charges) — — — 
as ED (TOTAL) oe sm sme son ==. £217,420 £541 [£491,425 £827 
Loan (including Debenture charges) .......... aaral 217,420 511 491,425 827 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — 
Share (unissued) ) дакан etn бру ай — —- Е — 
Share (uncalled) dian recon ohn Oui ай aa pes casi nat — P Y — — — 
REPAID (ТОТАІ) ............- —€—————— ар = -— — — 
RESERVE OR SINKING FUND. 2222 12,949 3°22 22,472 3°78 
DEPRECIATION FUND —— x22 ̃ꝗ¶QY үү ү Ке Же Ке == LAT — 9 — 
EXPENDED (ТОТАІ,)....... s= m= =a som mmr san omn mer wee wae ee os 368,098 91°6 505,029 851 
Lands and building -- 76,350° 19°0 122,622 20:6 
155787 38˙5 179,946 30°3 
Mains .......... „ 153,856" 353 196,022^ 33˙0 
Miscellaneous ‘ab ps pin hens той Gm is oa Samet 5,105 0°773 6,440 1:08 | 
BALANCE OF CAPITAL ACCOUNT —— X o — e een ~150,678° - 375 - 13,604° | - 2:99 
| Per unit of , Per unit of 
Total total units Total. total units 
REVENUE— Pops Eo a (a ae 
2 —— v ccc 41604. | £45,332. 3:560d. 
Revenue from supply .-.-.-.-.—-.--—-—---—-— ---..| ^42,297* | 4°0504. 45,295 3˙557d. 
а meters, ke. 1,528 0:125d. 38 0:0034d. 
м public lighting —————— — — — — 
" supply for traction ?- --.- nil — nil -- 
miscellaneous sources . . . tee 454 00014. — | — 
EXPENDITURE OUT OF REVENUE— 
TOTAL СОВТЗ............... ...... —.— £13,769 13114. | £13,256 104114, 
TOTAL WORKS COSTS ._............-..-. 9,35 0:891d. 7,918 0:622d. 
Generation of electricity — bas ово оло San Sar oun oat DÀ 8,400 | 08014. 7,007 05551 
Fuel (including cartage, &c.) .-.-.-.-.-.-.-.-. 4,727 0°450d. 3,457 0:272d 
Oil, waste, water, stores ..................—.—.—.- es 402 0:0384. 416 0°037d 
Wages at station C7700 2417 | 02334. 2,280 0:179d 
Repairs and maintenance at station ................. 830 0:079d. 855 0:067 
Distribution of electricity. s.s.. . 945 | 00904. 851 0087d 
Wages, &e. ...............—.—-.-.—-—-—-—-— 3 416 0`0404. 554 0°0444. 
‚ renewals Of mains, &. 529 0°050d. 297 0°023d 
Public ighting о беа ронро ее гог оба оаа iai sin din nen ый өөй » à — — — — 
Attendance. -. nee о», — | — — — 
Renewals . . . oas ome +o — — — — 
TNT AND PROPERTY CHARGES .............. 4418 | 04214. 5,339 04194 
N. FONS. os nc ec m oe sme so эче oas кше eos m nt кел nmn 2 — — 
Rates and taceͤ44Kõ«««46övrbt - me o me o e 1,356 0°129d, 1,810 O'142d 
Management „ „„ te oem t t et t 7 3,060 0:29 1d. 3,528 | 02774 
Salaries „ан sas sas sam oam oas oas omn cos om ee ees 2,485 0:237d. 2,698; 0 212d 
Stationery, &c. AL —— кен кае ее ван E њене es 128 O 012d. 152 0:012d. 
Establishment charge -- 247 0`0244. 251 0:020d. 
r 200 | 00194. 427* | 00544, 
to mean to mean 
FINANCIAL RESULTS— Total. Шарын] Total nee 
WORKING PROFIT FOR ҮЕАЕ ......... — ө» | 000) 885% | £32076 735% 
Sum carried to Depreciation Fund... +=» — — 1. 0:402% 
Bum carried to Reserve Fund. —. . —.—.—.—.—.—.— 7,633 | 226% | 9155 2097 
Net interest on loans (incl. Debenture charges) 15,285 | 4:55% 18,018 41575 
Net profit for the year.... . . . . +o 6,882 | 201% 3,170 0:726% 
BALANCE FROM LAST ACCOUNT .............-..-..-.-. Ра ма | == D ER. 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 6882 | 2047 3,170 0°726% 
. = | = == — 
ORDINARY DIVIDEND PAID ....... — Gin ous nan ain Game bat ET | == = | pum 
PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 31:5% 29:3% | 
Expenditure per mean kilowatt capacity . £3. 18s. 04 £2. 138. 54, | 
REVENUE PER MEAN KILOWATT CAPACITY ............ £12. 7s. 5d. £9. 2s. Od. 
REVENUE PER 8-C.P. LAMP CONNECTED МЕАН......... 78. 4d. 5s. 6d. 
Price charged for lighting, per unit. 414. to 5d./ Ad. less 5% discount 
Price cherged for power, per unit 24 2d. leas 5 discount |144. to 2d. less 57 disc. 
Pries" трей for public lighting „aca sas om om omn ous om 2e 4d. per unit 134. 
Rece.pts per unit for private supply mes sas --- 4 03d 5:564 
Ё а public lighting óm cossas j ' : 
traction oor cen’ REED — * 


BARNSLEY. 


Barnsley Corporation. 
February, 1900. 

ó-wire continuous-current, 
S. E. Bastow. 


MAR. 31, 1901. 


MAR, 31, 1902. 


Es 18 
245 kilowatts 350 kilowatts 
9.57% 9-93% 
19 arc 38 (16 c.p.) glow 27 arc 76 glow 
206 280 
12,279 22,185 
32⁵ 760 
Total. | PE DM Total. gre 
£28,115 £86'5 £48,500 £63'8 
28,115 86:5 48,500 63:8 
26,115 80:3 EE — 
26,115 803 x “ 
2000 | 615 4,537 5:97 
2.000 “6:15 | 4,557 5˙97 
2,932 902 | — Б 
33,715 104 43,463 57:2 
e — TE MEA 
— 7,6004 | —934 = Es 


| Per unit of 


| Per unit of 


Total, total units Total. total units 
B RT sold. * | sold. 
£3,685 4°400¢. £4,481 3:533d. 
36546 43854. 1° 35:53554. 
nil z nil = 
11 0:0134 2 — 
£1,480 1775d £2,074 1635d. 
1,180 1415d 1.185 0:934d. 
1,179 14141 1,166 0:9194, 
664 0°796d 537 04254, 
102 01224 102 | 00804. 
373 0:447а 405 | 05184, 
40 0 048d. 12⁴ | 0:0984 
1 0-0014 19 | 00154 
\ 1 | 0-00ld 19 00154, 
Jirak | — — — 
300 E 889 | 07014. 
SC | 905*]|| sy ers. 
nil | — ) 
264 | 08174. 543 0:428d. 
168^ | 0.2024. 319 0°252d. 
50 0 0604, 39 0*031d. 
33 0-0404. 168 | 01324, 
153: | 00164. 177 00154. 
to 
Total, сар.ехр\ nded Total. cap.exp nde a med 
£2,184 8 30% £2407 6 624% 
1457 | 554% |) 
i 2337 || 2397 6:219 
8 0:030% 1599 | 0.412% 
nil -— 8 0:021% 
8 0:0307 169° | 0:438% 
404% 46.370 
£3. 168. 70. 
-— £8. 5s. 5d. 
58. 23d. 
7d. to 5d. 7d. to 2d.4 
114. 114. 
7d. to 2d. 7d. to 24.4 
4:584. C88 3˙53d. 
Digitized Ну adgle 
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The Electrician. 
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. ublished every Friday, Price Sixpence; Post Free, Sixpenoe-Haltpenny. 
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United Kingdom 26s. 04 .. 13s, 6d.  .. 73. od. payable 
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NOW READY.—Vol. XLVIII. of“ TH ELECTRICIAN.” (1,040 pages) 
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for binding. Price 2s., post free, 2s 
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CABLE LAYING AND R PAIRING Ву Н. D. Wrnxrimsom. 128. 64. 
GAL LABORATORY N AND (El and 
Advanced) 5 J. A. 5 In two styles. Р on app а 
ELEOTROMA e THEO ORY. By OLrvar HzxavisrDm. Vol. I. Price 12s. 


Vol. II., 12s. 62. Vol. III. in preparation. 
ur ALTERNATE TE CURRENT TRANSFORMER IN THEORY AND кериш аш) 

Br DE a А. Firmrre. Vol. I—THE INDUCTION OF ELECTRIC 

CURRE Nrw остов. 12s. 6d, Vol. IL —THE UTILISATION OF 
C DUCED TOURRE NTS. . 0d. 
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HANSARD, B.A. 8d., free in tube ба. ; ag yee, on linen, 68- post free. 
a a. J.A. Fate бв. 
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Edition, Price ета 6d. Wi free 78. ; abroad За. 
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. THE ELECTRICIAN, JUNE 27, 1902. 


FORTHCOMING BOOKS IN THE “ EBECTRICIAN ” 
BERIES. 


SECONDARY BATTERIES.— 


the Chemistry, Design, 
Batteries or Accumulators. Nearly ready. 


THE TELEPHONE.—By Damn Smoar and F. О. RAPHAEL. In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol II. By Dr. J. A. FLzMING. In preparation, 

ELEOTROMAGNETIO THEORY. Vol. III. By Oniven Ham. In 
preparation, 

LOCALISATION OP FAULTS IN ELECTRIC LIGHT MAINS. By F. С. 
RAPRAEL New Edition in preparation. 


E. J. Wans. 


THE DEPUTATION TO MR. GERALD BALFOUR. 


In our last issue we reported at length the speeches made by 
members of the deputation of the Institution of Electrical 
Engineers, who desired to impress on Mr. GERALD BALFOUR 
the necessity of revising the existing law of electric lighting 
and traction, and the reply which the President of the Board 
of Trade made to them. In heading this deputation, Ме. Swin- 
BURNE has had no easy task for what has been practically the 
first official duty of his presidentship, and he acquitted him- 
self of it with excellent tact and discretion. No one could 
have stated more clearly the main object of the deputa- 
tion, an object which should be dear to all electrical 
engineers alike, whether they are connected with the section 
of the industry owned by municipal authorities or with 
private electrical enterprise. Anything tending to cramp the 
electrical industry, and to place difficulties in the way of ite 
proper growth and development is inimical to its true interests. 
An industry based on scientific progress, on research and 
experiment, should be allowed the very greatest latitude; 
pioneers should be encouraged, not discouraged, and new 
enterprises should be relieved of all unnecessary trammels. 
But the very opposite is the case. When electric supply 
works or electric tramways are to be built, consideration has 
to be had of the fact that the owners will have to part 
with them at old iron ” prices to the local authorities in a 
certain number of years; and, moreover, before sanction can 
be obtained to erect the works, the local authority’s consent is 
essential, and without it the scheme falls to the ground. The 
procuring of this consent may not appear to be a difficult 
matter at first sight, when it is considered that, in view of the 
purchase clause, the local authority will benefit ultimately ; 
but this is not 80 in fact. The local authority whose consent 
is to be obtained is sometimes an owner of gasworks. Fre- 
quently it desires to own its electricity works from the 
outset, and, being engaged in spending money on other 
improvements at the moment, it opposes any company seeking 
electric lighting or tramway powers so as to keep the door 
open for itself. Again, should a power company threaten to 
be in a position to supply electrical energy at a cheaper 
rate than the existing electricity works of a local autho- 
rity, the latter will oppose powers being granted to the 
company for its district. In the case of tramway schemes 
exorbitant demands for road-widening and improvements are 
often insisted on, and even sums of money are asked as a price 
of the local authority's consemt; and, finally, as the locel 
authority is a prospective owner of the electricity works 
and tramways, it considers itself entitled to make terms, 
even if it can state no other ground for opposition. In 
short, as Mr. Swinsurne points out in a letter to Mondays 
Times (in which he is less restrained and more outspoken than 
he was in his calm and logical argument before Mr. GRAU“ 
Batrour)—“ the one accident of our using roads and the other 
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- accident of the surfaces being controlled by local authorities 
give the local authorities power to buy us up at scrap value, 
to prevent traction schemes of public benefit, to prevent their 
ratepayers buying energy from power companies, and to treat 
the whole industry as the plaything of misapplied socialism." 
Other speakers who followed Mr. Swinsugne were not so 
careful or so diplomatic. It is doubtless essential that the Board 
of Trade's technical regulations should be maintained “© up to 
date to keep pace with the constantly fresh electrical engineer- 
ing developments; but it would have been better for the more 
important issue involved if all the members of the deputation 
had confined themselved to pressing on Mr. GERALD BALFOUR 
the necessity of new and direct legislation, and of the appoint- 
ment of a Royal Commission to inquire into the matter and to 


recommend the precise measures which are required. Naturally, | 


а body of engineers, some of whom have grievances against the 
Board of Trade Regulations, found themselves subjected to an 
immense temptation to enlarge on the subject when they had 
the president of the department, so to speak, in their clutches; 
but it would have been better to have resisted it. When, 
finally, Mr. ParcmeLL endeavoured to interest Mr. GERALD 
-Baurovr in such deep technical matters as the earthing of 
the neutral point of a three-phase system, and the conun- 
drum whether an extra high-pressure cable is a high-pressure 
cable (a conundrum, by the way, whose solution we gave 
in our columns more than two years ago), Mr. SWINBURNE 
was wise in calling him to order. It was too late, however; 
for Mr. Batrour immediately seized the opportunity to take 
this point, which is by far the easier to remedy, as if it was 
‘the more pressing one, and to evade giving any expression of 
Opinion as to the question of general legislation. 

We are thankful to him for his promise to consider the 
Institution's representations as to alterations in the existing 
Board of Trade Regulations, but we have a right to ask for 
‘more than this. Lord Cross’s Select Committee of the two 
Houses of Parliament reported, four years ago, that in their 
opinion the Electric Lighting Act of 1888 should be amended 
во as to give local authorities merely a locus standi to oppose 
the granting of a provisional order, instead of their having, as 
now, practically a right of absolute veto. This Committee 
had not electric traction matters under its consideration, but 
naturally the same thing applies. A Bill based on the 
recommendations of Lord Cross’s Committee, and, therefore, 
‘not applying to traction undertakings, is, it appears, among 
the crowded-out measures this session, as well as a Light 
Railways Bill, which would, presumably, make the. provi- 
sional Light Railways Act a permanent measure and officially 
recognise tramways as light railways ; but this is cold comfort. 
Government Bills brought forward at the end of the 
session, and in a half-hearted manner, are noi infre- 
-quently dropped if there are signs of opposition; and if 
this is to happen this session, it may occur next session and 
-the session after. A warning has also been sounded by the 
general tendency and result of the debate on Standing 
Order 22 in the House of Commons on May 15th (see The 
Electrician, May 28, p. 184). The votes of private members 
on any measure threatening to curtail the power of local 
authorities are apt to be recorded in the Noes” lobby, for the 
town council party are useful friends to have in a Parliamen- 
.tary election. Doubtless it is for this reason that the deputa- 
tion from the Institution of Electrical Engineers was insistent 
on the advisability of a Royal Commission being appointed. 
A Royal Oommission is occasionally the shelf on which a 
difficult question is repored for a convenient period when the 
Government is busy with other matters ; but it is more often 
.@ reliable and forcible means of framing good legislative 


measures. A short delay, and then a thorough revision in 
the law of electric lighting, power supply and traction will be 
far better than abortive attempts at half measures, such as 
the debate on Mr. Снарілм'ѕ motion to amend’ the standing 
order above referred to. We may fitly conclude by quoting 
the last paragraph in Mr. Swinsurne’s letter to Monday's 
Times: — What we want is not a couple of Bills promoted by 
the Board of Trade, brought on some day, but a fall and 
impartial inquiry into the whole effect of legislation on the 
electrical industry in the country. Such an inquiry ought 


| to be outside the influence of the local authorities, and 


it ought to have sufficient weight to guide Parliament. A 
Royal Commission seems most likely to be efficient.” 


REVIEWS. 


(Copies of the undermentioned work can be had from The F lec 'rician office post, 
freà, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— жш 
Practical Radiography. A Handbook for Physicians, Surgeons and 
Other Users of X-rays. By A. W. IsxxTHAL, F. R. P. S., and Н. Ssowpon 
Warp, F. R. P. S. Srd edition. (London: The Photogram Limited.) 
1902. 


Tue authors have evidently eet out with the excellent inten- 
tion of speaking their minds plainly, for they tell us in the 
introductory remarks that not only is the present edition of 


their book much larger," but also that it is more impor- 


tant than the others.” If, however, we skip through the 
Historical Review," and wink at the definite statement, 
This ether is capable of vibrating at widely different frequen- 
cies, thus producing the phenomena of heat, light, photo- 
chemical action, electricity, magnetism, gravitation, &о.,” and 
if, without daring to contemplate. what the &.“ can refer 
to, we excuse the pun on page 10, we have one of the 
most complete and useful books on X-ray practice that 
exists to-day in the English language. The first chapter 
is headed ‘‘ Sources of Electric Energy,” and there we find 
а good deal of space devoted to a clear exposition of various 
primary and secondary batteries, direct and alternating 
current supply from street mains, the Wimshurst machine 
and even thermal methods of obtaining electricity direct’ from 
heat. All this is particularly well illustrated. The section, 
too, which deals with induction coils and interrupters is full 
of practical detail, and here, as before, the illustrations are of 
а high order. It is satisfactory to have the elementary func- 
tion of the interrupter explained and so fully discussed at a 
time when much is being said and written upon that useful 
adjunct, Scarcely a month passes without the announcement 
of a new way of suddenly breaking the primary circuit of an 
induction coil, and so numerous are the methods already sug- 
gested that the task of conscientiously choosing typical 
examples for the purpose of the book cannot have been a 
light one. Although Mr. Mackenzie Davidson’s mercury 
* break is not included in the authors’ list, enough is said to 
enable the novice to recognise the principle involved, and to 
see the advantage or otherwise of that particular device in 
special cases. | | 

The X-ray tuba itself comes in for a share of criticism, and 
the various types of bulbs designed and used by different 
workers are for the most part carefully described and illus- 
trated. We take exception, however, to Figs. 46 and 47, as 
being likely to give an erroneous impression to a beginner. 

A distinct feature of the book is certainly the excellent 
account of the numerous ''accessories," and every radio- 
grapher will welcome the suggestions respecting the best 
manner of setting up what apparatus is essential for con- 
ducting X-ray work upon an extensive scale. The rest of the 
book deals with the actual operation of taking radiographs, 
considers in some detail the efficiency of photographic plates 
by various makers, and includes well-illustrated accounts of 
the best ‘localisation '" methods, stereoscopy and the function 
of X-rays in medical diagnosis. We venture to think that the 
theoretical side of the question might well have been omitted 
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from a book of this character—in the first place, because it is | Konstruktionstafeln für den Dynamobau. Part I. Gleichstrom- 


scarcely possible to deal adequately with the matter in a few 
pages; and secondly, because of the danger of misrepre- 
sentation, so often apparent where theoretical considerations 
receive incomplete treatment. Practical Radiography con- 
taing many well-executed plates, and cannot fail to be a 
welcome addition to the literature of the subject. 


An Elementary Book on Electricity and Magnetism and their 
Applications. By Dvuaatp C. Jackson, C. E., and JOHN PRICE 
Jackson, M.E. 1902. (New Tork: The Macmillan Company; London: 
Macmillan & Co.) 78. 6d. 

This little work, though necessarily following the lines of 
elementary text-books on electricity and magnetism, is cer- 
tainly of a more original form than the majority of these. It 
is clearly written, and, as the authors points out ia their pre- 
face, they write on the principle that ‘‘ good teaching requires 
the overthrow of the traditional academic order and abstract 
presentation in elementary instruction in physical science, and 
the substitution therefor of a rational presentation of applied 
science.” The rational order of instruction here set out is one 
which follows very nearly in the same sequence аз the order 
of discoveries and industrial applications. 

Each chapter is concluded with an exhaustive list of ques- 
tions referring to pretty nearly everything that has been stated 
or described in that chapter, and which cannot fail to be useful 
to the student, to prove whether he has really assimilated what 
he has just read. The illustrations are good, and many of 
them new, which is at least a relief to the eye that sees the 
same old blocks doing duty in elementary text-book after ele- 
mentary text-book. The book is well up to date, dealing with 
the later applications of electricity such as enclosed arc lamps, 
electric refining of metals, smelting and welding, heating 
and cooking by electricity, cathode and X-rays, electromagnetic 
waves and wireless telegraphy. E. С.В 


Theoretical Elements of Electrical Engineering. By C.P 
STEINMETZ. (New York : Electrical World and Engineer.) 

The main difficulty in teaching pure mathematics is to make 
the subject interesting to the student, and this difficulty is 
more marked if the education of the student is by text-book 
rather than by lecture or personal tuition. Applied mathe- 
matics is different to pure mathematics in this respect, how- 
ever. Not only is there a wealth of illustration to borrow 
from, but each process in the reasoning can be made clear to 
the student as a definite step towards a particular goal of 
practical application. To a text-book on the theoretical 
elements of electrical engineering this should particularly 
apply, for electrical engineering is the branch of applied 
mathematics which is the most interesting, owing to the 
immediate utilitarian aspect all its problems assume. Not- 
withstanding this, Mr. Steinmetz’s book is dull. His theory 
is, needless to say, sound, and his choice of problems is possibly 
correct ; but the work, nevertheless, is dull and tedious reading 
rather than inciting interest. | 

In his preface Mr. Steinmetz mentions that the first part 
of the volume originated from a series of university lectures 
which he once promised to deliver, and truly it is particularly 
this part which reads as dry notes serviceable to the lecturer, 
but devoid of the particular flavouring which the lecturer 
himself would have added subsequently to make them palatable 
to the student. This first part is devoted to General Theory." 

The second part of the volume is almost independent of the 
first part. It is a series of monographs concerning alternating 
and continuous-current dynamos, motors and converters, the 
alternating part of which is more or less supplementary to the 
authors highly mathematical work ‘‘ Alternating-Current 
Phenomena ” in the same series. Each section is a series of 
theoretical notes about the particular class of machine with 
. which it deals, the four main sections into which it is divided 
being Synchronous Machines,” Commutating Machines," 
Synchronous Converters,” and Induction Machines." The 
style in which these notes are written makes them just fall 
short of being interesting as a talk about the various machines, 
and as the book cannot be regarded as a treatise on the design 
or application of electrical machinery either, we fear that it 
will not appeal to a large number of readers. 


Maschinen. Part II. Wechselstrom-Maschinen, Umformer, Motoren 
und Transformatoren. By Prof. E. ARNOLD. (Stuttgart: Ferdinand 
Enke. 1902) | 

This is an age of learning by pictures, and the two large 
portfolios of drawings, of which the title has been given above, 
are undeniably in full keeping with the spirit of the age. 
Most readers of technical literature and all who are engaged 
in the advanced work of electrical design, are familiar with 
the writings of Prof. Arnold on the subject of dynamos, both 
continuous-current and alternating. These writings are 
appropriately supplemented by the present set of plates, 
being the fourth edition of the continuous-current series 
and the second edition of the alternating series. Both are 
admirably adapted to meet the needs of a lecturer at a 
technical college who wishes to illustrate to his students 
the practical construction and method of manufacture of 
all kinds of modern electrical machinery. If the critic 
must find some objection, it can only be that it requires a 
special book-case to provide a permanent home for a volume 
20in. by 16in. Seriously speaking, it may be questioned 
whether any branch of technical science other than electrical 
engineering is so lavishly supplied with working drawings of 
all classes of apparatus, such as are contained in the present 
portfolios or in Mr. Kapp's Dynamo Construction,” with 
which they challenge comparison. The explanation of this 
wealth of illustration must be sought in the fact that the 
latest development of applied science has had brought to bear 
on it a system of technical education far more highly organised 
than any of its predecessors. The generosity of the leading 
electrical firms has laid bare to the world almost the arcana 
of the designer's art, and the learner may be excused if at 
times he is inclined to ask himself, Can anything more be 
wanted besides such complete working drawings? Perhaps, 
indeed, there is nothing more, save the bearing on it all of the 
weighty question of £. s. d. 

In the first series of 60 plates are to be found drawings of 
continuous-current dynamos of all sizes, of crane motors, and 
of tramway motors, with additional details of bearings, brush- 
holders, magnet-frames, slide rails, and insulating couplings. 
Among the makers whose machines are laid under contri- 
bution occur the well-known names of Siemens and Halske, 
the Allgemeine Elektricitäts Gesellschaft, the Oerlikon Ço., 
Lahmeyer, Kolben, Alioth, &c. The bulk of the manufac- 
tories represented are German, and all are Continental. 

The second series of 60 plates is similarly concerned with 
alternators, alternate-current motora and transformers, with 
details of exciter arrangements, pole-construction, &c., while 
to the names of makers must especially be added that of 
Brown, Boveri & Co. America is directly represented by a 
1,500kw. two-phase generator of the Westinghouse Com- 
pany, and by а single-phase motor of the Wagner Mfg. Co., 
of St. Louis. Britain is entirely absent in both cases, yet, 
in spite of the honoured names of our great pioneers, it 
must be sorrowfully allowed that the absence is not strikingly 
conspicuous. It is interesting to observe that while 35 plates 
are devoted to three-phase apparatus, five plates suffice for 
single-phase alternators and one for single-phase motors. 

The letterpress is confined to a complete table of the leading 
dimensions and constants of the machines illustrated. Com- 
parison of the dimensions by the light of the asual formula, 
which makes the output per revolution per minute propor- 
tional to the length of the armature core and to the square 
of its diameter, reveals surprising discrepancies, even in the 
case of machines somewhat similar in type and output; but 
it would be going too far afield if the interest of the subject 
were to lead us into any discussion as to the causes of such 
discrepancies. 


Geleislose Blektrische Bahn mit Oberleitung. 
MARCHER. (Halle: С. О. Lehmann.) 1902. 1°80m. 

A study of the title page of this pamphlet encourages the 
unmerited suspicion that it is a joke. First, the author's 
name is almost too appropriate for the exponent of a new system 
of automobile, and then an endeavour to translate the first 
three words of the title page involved us in serious difficulties. 
At the first attempt we evolved '' rail-less electric railway, 
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and trying to improve on this, “electric way without rails.“ 
We must, therefore, give up attempts at literal translation in 
this case, and explain that the pamphlet describes what has 
been done in the way of electrically propelled cars running on 
ordinary roads and taking their current from a trolley-wire. 
This new branch of the electrical industry, as the author is 
pleased to term it, comes very near to being nothing more 
than a fad, but those who are interested in it will find all 
there is to say in its favour in this 85-page pamphlet. 


THE TEMPERATURE AND EFFICIENCY OF THE 
ELECTRIC FURNACE. 


In 1898, M. Gin, of Paris, published a formula for determining 
the temperature of an electric furnace, based on the sup- 
position that the arc was struck in an atmosphere non-con- 
ducting and not subject to dissociation.* The temperature 
changes in this case were assumed to be adiabatic in character. 
In the May issue of the Elektrochemische Zeitschrift M. Gin 
gives a series of formule, which represent the temperature 
changes and efficiency of the furnace, when the atmosphere or 
medium surrounding the electrodes between which the arc is 
struck is a conductor. If / ands represent the length and 
diameter of this separating atmosphere or medium, p equal 
its resistance, and c its specific heat, based on unit volume, 
then the amount of energy converted into heat in unit of time 
is RI?, and the corresponding amount of liberated heat is 


2 
(О 


When the arc is surrounded by a compound which permits 
no heat to pass, the equation becomes 


iQ) “pls = clst. 


From this it follows that the temperature of the arc in the 
material will increase as the square of the current density, 
and this equation applies whether the medium separating the 
electrodes be in the gaseous or fluid condition. 

The calculation of the temperature of an electric furnace 
working on the resistance principle is a complicated problem, 
but, assuming certain data, it can be approximately ascertained. 

Expressing in gramme calories the following values for the 
unit weights of the bodies submitted to the action of the 
current :— 

C,=The mean specific heat in solid state 

C = Тһе latent heat of fusion. 

C,= The mean specific heat in fluid state. 

C. = Тһе heat absorbed as a result of the chemical changes. 
And taking, further, the following :— 

P=The weight of substance passed through the furnace 
in unit of time, when tbis is in full work. 

T,T,- The fusion temperature and the temperature at 
which the reaction occurs. 

>= The total superficial area of the exterior of the furnace, 
from which radiation occurs, then 

EJ = 1-16[P(C,T, + C,+C,(T, - T) + O,) + EXST,]. 

From this equation T, can be calculated with approximate 
correctness. 

The formula can be simplified by omitting C,T, and by 
substituting K — for KS, a characteristic constant of all work 
with the one type of furnace. The equation then becomes 

EJ =1-16 [P(C,+ C, + C(T, - TY) + KTA, 
and the effective work of the furnace is represented by 
PIC, C, + G((T, - Т,)] 
P[C,- C, +CT,- T)] + KT, 

This last formula shows that the efficiency of the furnace 
as a heating agent diminishes as the reaction temperature 
falle, and increases with the increase of the values for C, and C,, 
that is, with the inorease in the amount of heat absorbed 


by the physical and chemical changes in the substances 
operated on. 


* See Comptes Rendus, 126, р. 236. 


„ THE CASTELLI COHERER. 


Since 1898 the Italian naval authorities have carried out 
а series of experiments in wireless telegraphy with a view to 
test the practicability of the system as a means of communi- 
cation between the semaphore stations of the kingdom. These 
experiments, of which some account is given by A. Banti, in 
L' Elettricista for May last, were based on the Marconi system, 
and the results obtained were somewhat disappointing until 
Capt. Bonomo, to whom the later experiments had been 
entrusted, tried telephonic reception in combination with a 
self-decohering coherer invented by Paolo Castelli, an assistant 
semaphorist. Telephones had already been used experimen- 
tally by Popoff, Ducretet and others, but no one had made use 
of a suitable coherer such as that of Castelli. Coherers, as is 
well known, are formed in various ways, the most noteworthy 
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being the so-called powder coherers, which may be made, 
for example, with silver electrodes and granules of carbon or 
silver, or silver and nickel (Fig. 1) When these tubes are 
used it is necessary to tap them for each wave received, in 
order ёо “ decohere " them and thus render them capable of 
receiving another signal. But tubes or coherers having iron 
or carbon electrodes with a drop of mercury between them 
(Fig. 2) not only have a high degree of sensitiveness, but 
have the advantage of decohering completely immediately the 
action of the electric waves ceases. The tube proposed by 
Castelli (Fig. 8) consisted of two carbon electrodes enclosing 
two drops of mercury separated by a small iron cylinder. 
This tube is self-decohering. When it is used in conjunction 
with a telephone the receiving apparatus of a station mes 
extremely simple (Fig. 4). In practice the receiving arrange- 


l 


ments devised by Capt. Bonomo takes a somewhat more 
complete form (Fig. 5), but it is essentially much simpler 
than previous arrangements. . | 
In practice it ensures regularity and rapidity of communica- 
tion to much greater distances. It was possible to establish 
a system of signalling between Palmaria and Leghorn with a 
transmitter giving only 4mm. sparks, whilst telegrams were 
exchanged between Portoferraio lighthouse and Leghorn, Gor- 
gona and Palmaria, the maximum distance being 148km. For 
a good tube, carefully adjusted, the E.M.F. of the cell should 
be from 1 to l:&,volts. The hygrometric state of the atmo- 
sphere has an appreciably injurious effect on tubes which are 
not perfectly closed. In the meroury tubes the self-decoher- 
ence is more or less perfect according to the purity and free- 
dom from amalgam of the mercury used, to the dryness and 
cleanliness of the interior of the tube, and to the smallness of 
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the drops of mercury. The most suitable diameters of the 
drops are comprised between the extreme limits of 1:5mm. 
and 8mm. Drops less than 1:5mm. in diameter give insensi- 
tive tubes; those greater than 3mm. diminish the complete- 
ness of the decoherence. The diameters of the tubes must be 
proportional to the drops of mercury used; in general they 
are 8mm. in internal and 5mm. to 8mm. in external diameter. 
These tubes must be regulated by the telegraphist on duty. 
and they lose after a certain time their good qualities, but tLe 
telegraphist can dismount the tube, clean it, and put in fresh 
mercury, taking all the necessary precautions for obtaining 
absolute cleanliness, 

It was chiefly due to the use of the Castelli tube that it was 
found possible to effect communication with precision and 
clearness between a station installed at Teialone (Maddalena), 
and another at the semaphore station of Monte Argentaria, a 
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distance of 200km. (194-8 miles). After these trials the 
experiments were discontinued, and the two stations were 
dismantled. The new Castelli coherer in an improved form 
is stated to have been used by Marconi in his first attempts to 
signal across the Atlantic. 


THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


BY G. MARCONI. 


Wireless telegraphy ,or telegraphy through space without connecting 

wires, is a subject which at present is probably attracting more world- 
wide attention than any other practical development of modern elec- 
trical engineering. That it should be possible to actuate an instrament 
from a distance of hundreds or thousands of miles and oblige it at will 
to reproduce audible or visible signals through the effects of electrical 
oscillations transmitted to it without the aid of any continuous arti- 
ficial conductor, strikes the minds of most people as being an achieve- 
ment both wonderful and mysterious. If we examine the subject 
closely we may, however, come to the conclusion that, although tele- 
graphy through space is certainly wonderful, as are likewise all 
natural and physical phenomens, yet it is certainly in no way more 
wonderful than the transmission of telegrams along an ordinary tele- 
graph wire, The light and heat waves of the sun and stars travel 
to us through millions of miles of space, and sound also reaches our 
ears without requiring any artificial conductor. Is it not, therefore, 
wonderful that man should have devised means by which he is 
enabled to confine electricity conveying messages or power to a wire 
and cause the effect which we call an electric current to follow all 
the turns and convolutions which may exist in the wire ? 

We find that the first systems of telegraphy used by mankind 
were truly wireless, A bonfire built on a hill by a band of aboriginal 
Indians conveyed a signal wirelessly by etheric waves—in this case 
light waves—to Indians on another hill, perhaps miles distant, Even 
JJ TTT 
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to-day there are innumerable systems of what may truly be called 
wireless telegraphy in practical use. A red light at a railway crossing 
conveys a signal by waves through the ether to the eye of the engine 
driver. The red light is the tranemitter, the eye the receiver. 

The method of space telegraphy of which I intend speaking to- 
night is founded on a comparatively new way of controlling and 
detecting certain kinds of etheric waves, much slower in rate of 
vibration than light waves, called Hertzian waves, after the scientist 
who first demonstrated their existence. The mathematical and 
experimental proof by Clerk Maxwell and Heinrich Hertz of the 
identity of light and electricity, and the knowledge of how to pro- 
duce snd detect certain Кошу unknown ether waves, made 
possible this new method of communication. I think I am right in 
saying thet the importance of the discoveries of Maxwell and Hertz 
was realised by very few, and even, perhaps, so recently as а year 
ago a great number of scientific men would have hardly foreseen the 
advances which have been made in во brief a time in the art of space 
telegraphy. 

The time allowed for this discourse does not permit me to describe 
all the various steps which have made possible the results recently 
obtained nor to describe the work of the numerous workers who have 
contributed to the advance of the subject, but I hope it may be of in- 
terest if I describe the various problems which have lately been solved, 
and the very interesting developments which have taken place in my 
own work during the last few months. I shall first briefly describe 
my system as used in my early experiments six years ago, and after- 
wards endeavour to explain the various improvements ahd modifica- 
tions which have since been introduced into it. 


The transmitter consists of a modified form of Hertzian oscillator, 
the main feature of which is in having one sphere of the spark dis- 
charger earthed and the other sonnscted to an elevated capacity area 
or to а comparatively vertical wire. The two spheres are also con- 
nected to the ends of the secondary winding of an induction coil or 
transformer. When the key is pressed the current of the battery is 
allowed to actuate the spark coil, which charges the spheres and the 
vertical wire, which, when discharging, causes a rapid succession of 
sparks to pass across the spark-gap. The sudden release caused by the 
spark discharge of the electrical strain or displacement created along 
certain lines of electric force through space by the charged wires 
causes воше of the electrical energy to be thrown off in the form of a 
displacement wave in the ether, and, as a consequence, the vertical 
wire becomes a radiator of electric waves. In this connection it is 
interesting to remember that Lord Kelvin showed mathematically 
more than 40 years ago the precise conditions under which such a 
discharge as we are considering would be oscillatory. It is easy to 
understand how, by pressing the key for longer or shorter intervals, 
it is possible to emit a long or short succession of impulses or waves 
which, when they influence a suitable receiver, reproduce on it a long 
or short effect, according to their duration, in this way reproducing 
the Morse or other signals transmitted from the sending station. 

The receiver consists of a coherer (on the nature of which I hope 
to make a few further rémarks later) placed in a circuit containing 
а local cell and a sensitive telegraph relay actuating another circuit, 
which works a trembler or decoherer and a recording instrument. 
In its normal condition the resistance of the coherer is infinite, or at 
least very great, and the current of the battery cannot pass through 
it to actuate the instruments, but when influenced by electric waves 
the coherer becomes a comparatively good conductor, its resistance 
falling to between 100 and 500 ohms. This allows the current from 
the local cell to actuate the relay, which in turn causes another 
stronger current to work the recording instrument and also the tapper 
or decoherer, which is во arranged as to tap or shake the coherer, and 
in this way restore its sensitiveness. The practical result is that the 
circuit of the recording instrument ia closed for a time equal to that 
during which the key is pressed at the transmitting station, and in 
this way it is possible to obtain a graphic, acoustic or optical repro- 
duction ‘of the movements of the key at the sending station. One 
end of the tube, or coherer, is connected to earth and the other to an 
insulated conductor, preferably terminating in a capacity area similar, 
in every respect to the one employed at the transmitting station. 

I noticed that by employing similar vertical rods at both stations, 
it was possible to detect the effects of electric waves, and in that way 
convey the intelligible alphabetical signals over distances far greater 
than had previously been believed possible, and by means of similar 
arrangements distances of transmission up to about 100 miles were 
obtained. 

It was soon, however, realised that so long as it was possible to 
work only two installations within what I may call their sphere of 
influence, a very portent limit to the practical utilisation of the 
system was imposed. Without some practical method of tuning 
the stations it would have been imposssble to work a number in 
the vicinity of each other at the same time without interference 
caused by the mixing of messages. The new methods of connection 
which I adopted in 1898 —4.«., connecting the receiving vertical wire 
or aerial directly to earth instead of to the coherer, and by the intro- 
duction of a proper form of oscillation transformer in conjunction 
with a condenser so as to form a resonator tuned to respond best to 
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wayes given out by a given geom of aerial wire—were important 
в in the right direc tion. I referred at length to this improvement 
in discourse which I had the honour to deliver at this table on 


pcre > 2, 1900. I had, however, realised at the time that one 


culty in the way of achieving the desired effects was caused 

у the action of the transmitting wire. A straight rod in which 
ical oscillations are eet up forms, as is well known, a very good 
radiatorof electrical waves. In all what we call good radiators electrical 
oscillations set up by the ordinary spark-discharge method cease 
orare damped out very rapidly, not necessarily by resistance, but by 
electrical radiation removing the energy in the form of electric waves. 

Tt is a well-known fact that when one of two tuning forks 
haying the same period of vibration is set in motion, waves will form 
in the air, and the other tuning fork, if in suitable proximity, will 
immediately begin to vibrate in unison with the first. In the same 
way a violin player, sounding a note on his instrument, will find a 
. response from a certain wire in a piano near by, that particular wire, 
out of all the wires of the piano, happening to be the only one which 
has a period of vibration identical with that of the musical note 
sounded by the violinist. Tuning forks and violins, of course, have 
to do with air waves and wireless telegraphy with ether waves, but 
the action in both cases is similar. It is very important to take into 
consideration the one essential condition which must be obtained in 
order that a well-marked tuning or electrical resonance may take 
Less Electrical resonance, like mechanical resonance, essentially 

epends upon the accumulated effect of a large number of small 
impulses p lytimed. Tuning can only be obtained if a sufficient 
number of these timed electrical impulses reach the receiver. As 
Prof. Fleming so graphically puts it in one of his lectures on elec- 
trical oscillations, to set a pendulum in vibration by puffs of air we 
must not only time the puffs properly, but keep on uffing for a con- 
siderable period." It is, therefore, clear that a dead-beat radiator— 
ie, one that does not give a train or succession of electrical oscillations 
—is not suitable for tuned or syntonic space telegraphy. 

As I pointed out before, a transmitter consisting of a vertical wire 
2 through a spark- gap is not a persistent oscillator. Its 
electrical capacity is comparatively so small and its capability of 
radiating waves so great that the oscillations which take place in it 
must be considerably damped. In this case receivers or resonators 


of a considerably different period or pitch will respond and be 


affected by it. 

Early in 1900 I obtained very good results with another arrange- 
ment in which the radiating and resonating conductors each take the 
form of two concentric cylinders, the internal cylinder being earthed. 
By using zinc cylinders only 7 metres high and 1:5 metres in diameter 
good signals could easily be obtained between St. Catherine’s Point, 
Isle of Wight, and Poole, over a distance of 30 miles, these signals 
not being interfered with or read by other wireless telegraph installa- 
tions worked by my assistants or by the Admiralty in the immediate 
vicinity. The эрле of the transmitter due to the internal con- 
ductor is so large that the energy set in motion by the spark discharge 
cannot all radiate in one or two oscillations, but forms a train of 
slowly-damped oscillations, which is just what is required. A simple 
vertical wire may be compared with an empty teapot, which, after 
being heated, would cool very rapidly, and the concentric cylinder 
system with the same teapot filled with hot water, which would take 
a very much longer time to cool. In the receiver the closely adjacent 
cylinders which give it large electrical capacity cause it to bea 
resonator possessing a very decided period of its own, and it becomes 
no longer apt to respond to frequencies which differ from its own 
рее period of electrical oscillation, пог to be interfered with 

y stray ether waves which are sometimes caused by atmospheric 
disturbances, and which occasionally prove troublesome during the 
summer. 

Another successful system of tuning or syntonising the apparatus 
was the outcome of a series of experiments carried out with the dis- 
charge of condenser or Leyden jar circuits. I tried by means of 
ss:ociating with the radiating wire, or capacity, a condenser circuit, 
which is known to bə a persistent oscillator, to set up the required 
number of oscillations in the radiator. An arrangement consisting 
of a circuit containing a condenser and a spark-gap constitutes a very 
persistent oscillator. Prof. Lodge has shown us how, by placing it 
near another similar circuit it is possible to demonstrate interesting 
effects of resonance by the experiment usually referred to as that of 
Lodge’s syntonic jars. Bat, as Lodge points out, “a closed circuit 
such as this is a feeble radiator and a feeble absorber, so that it is not 
adapted for action at a distance.” I very much doubt if it would be 
possible to affect an ordinary receiver even at a few hundred yards. 
It is, however, interesting to notice how easy it is to cause the energy 
contained in the circuit of this arrangement to radiate into space. 
It is sufficient to place near one of its sides a straight metal rod or 
good electrical radiator, the only other condition necessary for long. 
distance transmission being that the period of oscillation of the wire 
or rod should be equal to that of the nearly closed circuit. Stronger 
effects of radiation are obtained if the radiating conductor is partly 
bent round the circuit containing the condenser (so as to resemble 
the circuits of a transformer). 


the transformer). 


My first trials with this system were not successful, in consequence 
of the fact that I had not recognised the necessity of attempting to 
tune to the same period of electrical oscillations (or octaves) the two 
electrical circuits of the transmitting arrangement (these circuits 
being the circuit consisting of the condenser and primary of the 
transformer and the aerial or radiating conductor and secondary of 


periods of the two conductors create oscillations of a different fre- 
quency and phase in each circuit, with the result that the effects 
obtained are feeble and unsatisfactory on a tuned receiver. The 
syntonised transmitter is shown in Fig. 1. The period of oscillation 


A 


of the vertical conductor A can be increased by introducing turns of 
wire, or decreased by diminishing their number, or by introducing 
a condenser in series with it. The condenser in the primary circuit 
is constructed in such a manner as to render it possible to vary its 
electrical capacity. 

The receiving station arrangements are shown in Fig. 2. Here we 
have a vertical conductor connected to earth through the primary of 
a transformer, the secondary circuit of which is joined to the coherer 
or detector. In order to make the tuning more marked, I place an 
adjustable condenser across the coherer in Fig. 3. Now, in order to 
obtain best results, it is necessary that the free period of electrical 


A 


Fia. 2. 


oscillation of the vertical wire primary of transformer and earth con- 
nection should be in electrical resonance with the second circuit of 
the transformer, which includes the condenser. I stated that in 
order to make the tuning more marked a condenser is placed across 
the coherer. This condenser increases the capacity of the secondary 
resonating circuit of the transformer, and in the case of a large series 
of comparatively feeble but properly timed electrical oscillations 
being received, the effect of the same 13 summed up until the E. M. F. 
at the terminals of the coherer is sufficient to break down its insula- 
tion and cause a signal to be recorded. In order that the two 
systems, transmitter and receiver, should be in tune it is neceszary 
(if we assume the resistance to be very small or neligible) that the 
product of the capacity and inductance in all four circuits should be 
equal. 


e by Google 


Unless this condition is fulfilled, the different. 
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It is easy to understand that if we have several stations, each tuned 
to a different period of electrical vibration, and of which the corre- 
sponding inductance and capacity at the transmitting station are 
known, it will not be diffcult to transmit to any one of them, without 
danger of the message being picked up ру the other stations for 
which it is not intended. But better t this we can connect to 
the ваше vertical sending wire, through connections of different 
inductance, several differently tuned transmitters, and to the receiving 
vertical wire a number of corresponding receivers. Different messages 
can be sent by each transmitter connected to the same radiating wire 
simultaneó and received equally simultaneously by the vertical 
wire сапога to differently tuned receivers. This result, which I 
believe was quited novel at the time, I showed to several friends of 
mine including Dr. J. A. Fleming, F. R. S., nearly two years ago. 
Dr. Fleming made mention of the resulta he had seen in a letter to 
the London Times dated October 4, 1900. I have further noticed 
that the tuning can be further improved by the combination of the 
two systems described. In this case the cylinders are connected to 
the secondary of the trangmitting transformer, and the receiver to & 
properly-tuned induction coil, and all circuits must be tuned to the 
same period as already described. This ement is going to be 
further tested in long-distance experiments shortly to be undertaken 
in саа — ae рала 

The syntonic systems have not been applied generally to 8 
it has always bonn conn dated an advantage that each ship should be 
able, especially in case of distrese, to call up any other ship or ships 
which may happen to be at the time within the range of its trans- 
mitter, but in the case of land stations the syntonic method has been 
applied in several instances where necessity demanded it. Thus at the 
testingstations which maintain communication between St. Catherine's, 
Isle of Wight, and Poole, in Dorset, when electric waves of a certain 


Fia. <. 


frequency are used, no interference whatever can be caused by the 
working of the Admiraity installations in the vicinity. The long- 
distance station at Poldhu, Cornwall, is able to transmit sign 
decipherable on a tuned receiver on a ship at over 1,000 miles dis- 
tance, whilst the Lloyd’s wireless station at the Lizard, only 7 miles 
away, is not affected by the powerful waves radiated from Poldhu if 
tuned to a different frequency. 

I am not at all prepared to say that under no posible circumstances 
could a wireless п transmitted een syntonic instruments 
be tapped or interfered with, but I wish tell a out that it is now 
possible to work a considerable number of ess telegraph stations 
simultaneously in the vicinity of each other without the messages 
snffering from any interference. Of course, if a powerful transmitter, 
giving off waves of different frequencies, is actuated near one of the 
receiving stations it may prevent the reception of m , but the 
ordinary syetems of communication eee 0 wires may be likewise 
affected. Prof. O. J. Lodge, in a report of his experiments in mag- 
netic space telegraphy, mentions that he was able to interfere with 
the working of the ordinary wire telephone system in the city of 
Liverpool. Sir W. H. Preece has also published results which go to 
show that it is possible to pick up at a distance on another circuit 
the conversation which may be passing through a telephone wire. 
About two pam ago, at Cape Town, it was found impossible to work 
the cables landing. there during certain hours when the electric 
tramways of the town were running, and the matter became subse- 
uem the subject of litigation. between the companies concerned. 

rof. пеше who has witnessed the working of a great number оѓ 
syntonic wireless telegraph stations, was sufficiently impressed by 
what he saw to make the following statement in his Cantor lectures 
on “ Electrical Oscillations and Electric Waves,” delivered before the 


Varley, Prof. H 
Prof. O. J. Lodge 
named “coherer,” in the very numerous experiments and studies he has 
carried out on the effects produced by Hertzian waves. 
coherer I have found most trustwo 
work consists of a small glass tube about 4cm. long, into which two 
metal pole-pieces are tightly fitted. They are separa 

other by a small gap, w 

ant ids filings. Provided such a coherer is properly constructed, 
and the 


ments with syntonic systems 
of coherers can be far more advantageo 


Society of Arts in December, 1900 :—‘ The objections as to inter- 
ference of stations which imperfectly-informed persons are in the 
habit of raising with regard to Mr. Marconi’s system of wireless 
telegraphy, as a matter of fact no longer exist." | 


I shall now say a few words on the subject of the detector of the 


electric waves, called sometimes “ the electric eye,” which consiste of 
that essential part 
the electricaloscillations. In all wire 
que a recent date,a detector, now called a coherer, 


of the receiving apparatus especially affected by 
telegraph apparati used up to 
been employed. 
detector is based on discoveries and observations made by S. A. 
hes, Colzecchi, Onesti, and especially Prof. Branly. 
made large use of this apparatus, which he firs 


The form of 
y and reliable for long-distance 


ted from each 
ich is partly filled with a mixture of nickel 


tapper and relay in good adjustment, it proves to be quite 
reliable when within the range of the transmitting station. Experi- 
ve, however, shown that certain kinds 
say page than others. 

One apparently all-important condition is that the resistance of the 
coherer in its sensitive state, or after being tapped, should appear to 
be infinite when measured with an E.M.F. of about 1 volt. If the 
tapping does not entirely do away with the conductivity of the filings 
very poor results are obtained, which can be explained as follows. 
According to the systems I have described, electrical syntony between 
the transmitter and receiver is dependent on the proper electrical 
resonance of the various circuits of the transformers used in the 
receivers The condenser and secon of the transformer must not 
be partially short-circuited by the coherer, otherwise the oscillations 
cannot mount up or sum up their effect, as is essential in order to 
produce the difference of potential at the ends of the coherer neces- 

for breaking down its resistance ; but the electrical oecillations 
wil leak across the conductive coherer without causing it to record 
any signal Of course, the condenser is short-circuited when the 
filings cohere under the influence of the received oscillations ; but in 
this case the is already recorded, and the tapper at once restores 
the coherer to its non-conducting condition, and in this way restores 
its sensitiveness. 

By using coherers 5 very fine filings the necessary con- 
dition of non-conductivity when in a sensitive state is obtained. 
Coherers have lately been tried which will work to a certain extent 
satisfactorily without the necessity of employing any tapper or 
decoherer in connection with them. Nearly all are dependent on the 
use of a carbon microphonic contact or contacts which possess the 
curious quality of partially re-acquiring spontaneously their high 
resistance condition after the effect of the electrical oscillations has 
ceased. This enables one to obtain a far greater speed of reception 
than is possible by means ofa mechanically-tapped coherer, the inertia 
of the relay and tapper which are used in connection with it being 
necessarily aluggish in their action. In all these self-decohering 
coherers a telephone which is affected by the variations of the electric ' 
current, caused by the changes in conductivity of the coherer is used 
in place of the recording instrument. It has not yet been found · 
possible, so far as I am aware, to actuate a recording instrument or a 
relay by means of a self-restoring coherer. The late Prof. Hughes 
was the first, I believe, to experiment with and receive si on one 
of these coherers associated with a telephone. His ments were 
carried out as early as 1879, and I regret that this pioneer work of 
his is not more generally known. Other self-restoring coherers were 
оре by Profa Tommasina, Popoff, and others, but one which 

as given good results when syntonic effects were not aimed at was 
(according to official information communicated to me) designed by ' 
the technical personnel of the Italian navy. This coherer, at 
the request of the Italian Government, I tested during numerous 
experiments. It consists of a glass tube containing plugs of 
carbon or iron with between them a globule of mercury. .Lieutenant 
Solari, who brought me this coherer, asked me to call it the “ Italian 
Navy Coherer.". Recently, however, a technical Paper gave out that 
a signalman in the Italian navy was the inventor of the improved 
coherer, and I was at once accused in certain quarters of suppressing 
the alleged inventors name. I therefore wrote to the Italian 
Minister of Marine, Admiral Morin, asking him to make an autho- 
ritative statement, to which I could refer in the course of this address, 
of the views of the Italian Admiralty on the matter. The head of 
the Italian navy was good enough to reply to me by a letter, dated 
the 4th inst,in which he makes the following statement which I 
have translated from the original Italian :—*' The coherer has been 
with good reason baptised with the name of Italian Navy Coherer,’ 
as it must be considered fruit of the work of various individuals in 
the Royal Navy and not that of one.” These non-tapped coherers 
have not been found to be sufficiently reliable for regular or com- 
mercial work. They have a way of cohering permanently. when 
subjected to the action of strong electrical waves or atmospheric 
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electrical disturbances, and have also an unpleasant tendency towards 
suspending action in the middle of a message. The fact that their 
electrical resistance is low and always varying, when in a sensitive 
state, causes them to be unsatisfactory for the reasons I have already 
enumerated when worked in connection with my system of syntonic 
wireless telegraphy. | 

‚ These coherers are, however, useful if employed for temporary tests 
in which the complete accuracy of messages is not all-important, and 
when the attainment of syntonic effects is not aimed at. They are 
especially ueeful when using receiving vertical wires supported by 
kites or balloons, thefvariations of the height of the wires (and, there- 
fore, of their capacity) caused by the wind making it extremely 
difficult to obtain good results on a syntonic receiver. 

Coherers have long been considered as constituting almost the 
essential basis of electric space telegraphy, and although many other 
detectors of electric waves existed, none of them a sensi- 
tiveness which even approached that of a coherer, and most of them 
were also unsuitable for the reception of telegraphic messages. With 
a view to producing a receiver which could be worked at a much 
higher speed than a coherer, I was fortunate enough to succeed in 
constructing a magnetic detector of electric waves, based on a prin- 
ciple essentially different from that of the coherer, and which I think 
leaves all coherers far behind in speed, facility of adjustment and 
efficiency when worked in tuned circuits. This detector, which I 
had the honour of describing in detail before the Royal Society yes- 
terday, esses I believe a sensitiveness which surpasses that of the 
best coherers The magnetisation and demagnetisation of steel 
needles by the effect of electrical oscillations has long been known 
and was noted especially by Prof. T. Henry, Aloria, Lord Rayleigh 
and others, Mr. E. Rutherford also has described a magnetic detec- 
tor of electric waves based on the partial demagnetisation of a small 
core composed of fine steel needles previously magnetised to satura- 
tion. By means of & magnetometer Mr. Rutherford succeeded in 
1895 in tracing the effecta of his electrical radiator up to a distance of 
three-quarters of a mile across Cambridge. But Mr. Rutherford’s 
arrapgement is not suitable for the reception of telegraphic messages 
in consequence of the fact that a careful process of remegnetieation, 
which requires some time to effect, is ne in order to restore its 
sensitiveness after the receipt of each impulse Mr. Rutherford's 
arrangement is aleo considerably less sensitive than a coherer. 


The detector which I am about to describe is, in my opinion, 
based upon the decresse of magnetic hysterisis, which takes place in 
iron when under certain conditions it is exposed to the effect of high 
frequency oscillations or Hertzian waves, As employed by me, it 
bas been constructed in the following manner:—On a core of thin 
iron or steel, but preferably hard drawn iron, are wound one or two 
layers of thin insulated copper wire, Over this winding insulating 
material is placed, and over this, again, another longer winding of 
thin copper wire contained in a narrow bobbin. The ends of the 
winding nearest the iron core are connected, one to earth and the 
other to an elevated conductor, or they may be connected to the 
secondary of a suitable receiving transformer or intensifying coil, 
euch as are employed for syntonic wireless telegraphy. The ends of 
the other winding are connected to the terminals of a telephone or 
other suitable receiving instrument. Near the ends of the core, or 
in close proximity to it, is placed a horseshoe magnet, which, by a 
clock-work arrangement, is so moved or revolved as to cause a slow 
and constant change or successive reversals in the magnetisation of 
the piece of iron. I have noticed that if electrical oscillations of 
suitable period be sent from a transmitter, rapid changes are effected 
in the magnetisation of the iron wires, and these changes necessarily 
cause induced currents in the windings, which in their turn repro- 
duce on the telephone with great clearness and distinctness the 
telegraphic signals which may be sent from the transmitting station. 
Should the magnet be removed or its movement stopped, the receiver 
ceases to be perceptibly affected by the electric waves even when 
these are generated at very short distances from the radiator. 

I have had occasion to notice that the signals audible in the 
telephone are weakest when the poles of the rotating magnet have 
just passed the core, and are increasing their distance from it, whilst 
they are se hg ded when the magnet’s poles are approaching the core. 
Good results have also been obtained by keeping the magnet fixed, 
and using an endless iron rope or core of thin wires revolving on 
pulleys (wo1 ked by clockwork), which cause the iron to travel through 
the copper wire windings, in proximity to, preferably, two horse-shoe 
magnets with their poles close to the windings, care being taken that 
their poles of the same sign are adjacent. This detector has been 
euccessfully employed for some time in the reception of wireless tele- 
Sl шее between St. Catherine’s Point, Isle of Wight, and the 
North Haven, Poole, over a distance of 30 miles, also between Poldhu, 
in Cornwall, and Poole, in Dorset, over a distance of 152 miles, of 
which 109 are over sea and 43 over high land. 

_ It would, no doubt, be possible to obtain signals by causing the 
iron core to act directly on a telephone diaphragm, and in this case 
the secondary winding could be omitted. This detector, as I have 
already stated, appears to be more sensitive and reliable than a 
coherer, nor does it require any of the adjustments or precautions 
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which are necessarily for the good working of the latter. It possesses 
a uniform and constant resistance, and, as it will work with a much 
lower E. M. F., the secondaries of the tuning transformers can be made 
to possess much less inductance, their period of oscillation being 
regulated by a condenser in circuit with them, which condenser may 
be much (in consequence of the smaller inductance of the 
circuit) than those used for the same period of oscillation in a coherer 
circuit, with the result that the receiving circuits can be tuned much 
more accurately to a particular radiator of fairly persistent electric 
waves. As a call, а coherer in circuit, with a relay working a bell, 
can always be used, and if it is found possible to make the etic 
detector record on a registering instrument (as to the possibility of 
which the results of recent tests have left little doubt in my mind), 
it may be found possible to receive wireless telegraph messages at a 

of several hundred words a minute. At pea by means of 

is detector, it is possible to read about 30 words per minute. 

The considerations which led me to the construction ot the abuve- 
described detector are the following :—It is a well-known fact that, 
after any change has taken place in the magnetic force acting on a 
piece of iron, some time elapses before the corresponding change in 
the magnetic state of the iron is complete. If the applied etic 
force be caused to effect a cyclic variation, ће corresponding induced 
magnetic variation in the iron will с the changes in Ње 
applied torce. To this tendency to ] ind Prof. Ewing has given 
the name of magnetic hysteresis. It has been shown also by Profs. 
currents or 
high-frequency electrical oscillation acting upon iron is to reduce 
considerably the effects of magnetic hysteresim causing the metal to 
respond readily to any influence which may tend to alter its mag- 
netic condition. The effect of electrical oscillations probably is to 


bring about a momentary release of the molecules of iron from the 


constraint in which they are ordinarily held, diminishing their 
retentiveness and consequently decreasing the lag in the magnetic 
variation taking place in the iron. I therefore anticipated that the 
group of electrical waves emitted by each spark of a Hertzian radia- 
tor would, if caused to act upon a piece of iron which is being 
subjected at the same time to a slowly varying magnetic force, produce 
sudden variations in its magnetic hysteresis, which would cause 
others of a sudden or jerky nature in its magnetic condition. In 
other words, the magnetisation of the iron, instead of slowly follow- 
ing the variations of the magnetic force applied, gives a sort of 
jump each time it is affected by the electric waves emitted by each 
spark of the radiator. These jerks in the magnetic condition of the 
iron would, I thought, cause induced currents in a coil of wire of 
strength sufficient to allow the signals transmitted to be detected 
intelligibly on a telephone, or perhaps even read on a mirror galvano- 
meter. The results obtained go. to confirm my belief that this 
detector can be advantageously substituted for the coherer for the 
purposes of long-distance space telegraphy. 

During the last few years the developments in the practical appli- 
cations dm system have been exceedinglyrapid. Time does not allow 
me to give you an account of the many cases in which it has proved 
its usefulness, but it may be sufficient if I mention that Lloyd's have 
adopted the system exclusively for use at their atations at home 
and abroad for a period of 14 years, and that no less than 17 liners 
plying across the Atlantic carry permanent installations. In more 
than one case recorded in the daily papers the system has been of 
service t) vessels in distress, especially in the English Channel. No 
less than 40 land stations (most of which are controlled by the 
corporation of Lloyd's) are being equipped with the system in Great 
Britain and Europe, and over 40 oes in H.M. Navy carry installa- 
tions. The adoption of my system in the Royal Navy has brought 
about a certain slight change of appearance in the rig of the ahips. 
Some naval officers believe [that this change improves the ships’ 
appearance ; others think the contrary. 

The Italian Admiralty after experimenting for some time with 
the eelf-decohering соһєте›в to which I have referred before, have 
informed me cfficially, by a letter dated May 24:h lest, of its decision 
to equip their war vesels with tbe same a,pa'atus as has been 
successfully employed on the transatlantic liners. On these liners 
commercial use is made of the system for the convenience of passen- 
gere, and as an illustration of its commercial workableness І might 
mention that lately the Campania ? and “ Lucania" of the Cunard 
line have been collecting as much as £60 each trip in receipts derived 
from passengers’ wireless messages. 

Nearly two years ago the facility with which communication was 
possible over distances of nearly 200 miles, and the improvements in 
syntonic methods introduced, together with the ascertained fact of 
the non-interference of the curvature of the earth, led me to decide 
to recommend the construction of a large power station in Cornwall 
and another one at Cape Cod, Mass., U. S. A., in order to test whether, 
by the employment o much greater power, it might not be possible 
to transmit messages across the Atlantic, and establish a trans- 
oceanic commercial communication which the monopoly of the Post- 
master-(jeneral will not apparently permit between two stations if 
both are situated in Great Britain. An unſortun ue accident to the 
masts at Cape Cod seemed likely to postpone the experiments for 
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several months, when I came to the conclusion that whilet the neces- 
eary repairs there were being carried out I would use a purely tem- 
porary installation in Newfoundland for the purpose of a trans- 
atlantic experiment, from wbich I might, at any rate, be able to judge 
how far the arrangements in Cornwall had been conducted on right 
lines. Before describing the results it may be useful if I give a brief 
deteription of the nature of the apparatus used at the transmitting 
and receiving stations. 

The transmitter at Poldhu was similar in principle to the syntonic 
one I have already described, but the elevated conductor at the 
transmitting station was much larger, and the potential to which it 
was charged very much in excess of any that had previously been 
employed, the amount of energy to be ueed in this transmitting 
station having been approximately determined by me prior to its 
erection. "The transmitting elevated conductor consisted of 50 almost 
vertical naked copper wires, suspended at the top by a horizontal 
wire stretched between two poles, each 48 metres bigh, and placed 
60 metres apart. ‘Theee wires were separated from each other by a 
space of about 1 metre at the top, and, aíter converging together, 
were all connected to the transmitting instruments at the bottom. 
The potential to which these conductors were charged during trans- 
mission was sufficient to cause sparking between the top of the said 
wires and an earthed conductor across a s of 30cm. of air. The 
general engineering arrangements of the electric power station erected 
at Poldhu for the execution of these plans and for creating the elec- 
tric waves of the frequency which I desired to use were made by 
Dr. J. A. Fleming, F.R.S., who also devised many of the details of 
the appliances for producing and controlling the electric oscillations. 
Theee, together with devices introduced by me, and my special system 
of syntonisation of inductive circuits, have provided an electric wave- 
generating plant more powerful than any hitherto constructed. 
Mr. R. ЇЧ. Vyvyan and Mr. W. S. Entwistle have also greatly assisted 
me in the experiments carried out with the very high tension 
electrical apparatus employed. 

The first experiments were carried out in Newfoundland last 
December, and every assistance and encouragement was given me by 
the Newfoundland Government. As it was impossible at that time of 
the year to set up a permanent installation with poles, I carried out 
¢xperiments with receivers joined to vertical wire about 400ft. long, 
elevated by a kite. Thisgave a very great deal of trouble, as in con- 
s: quence of the variations of the wind constant variations in the 
electrical capacity of the wire were caused. My assistantsin Cornwall 
bad received instructions to send a succession of “ S's," followed by а 
short message at a certain pre-arranged speed, every 10 minutes, 
alternating with five minutes rest during certain hours every day. 
Owing to the constant variations in the capacity of the aerial wire it 
was soon found out that an ordinary syntonic receiver was not suit- 
able,although a numberof doubtful signals were at one time recorded. 
Т, therefore, tried various microphonic self-restoring coherers placed 
in the secondary circuit of a transformer, the signals being on a 
telephone. With several of these coherers, signals were distinctly 
and accurately received, and only at the pre-arranged times, in many 
cages a succession of “S’s” being heard distinctly although, probably in 
consequence of the weakness of the signals and the unreliabily of 
the detector, no actual message could be deciphered. The coherers 
which gave the signals were one containing loose carbon filings, 
another, designed by myself, containing a mixture of carbon dust and 
cobalt filinge, and thirdly, the “Italian Navy Coherer,” containing 
a globule of mercury between two plugs For the good results 
obtained I was very much indebted to two of my assistante, Mr. G. S. 
Kemp and Mr. Р. W. Paget, who gave me very efficient aid during 
the tests, which the extremely severe weather prevailing in December 
in Newfounnland made exceedingly difficult to carry ont. 

The result of these tests was sufficient to convince myself and my 
assistants that, with permanent stations at both sides of the Atlantic, 
and by the employment of a little more power, messages could be 
sent across the ocean with the same facility as across much shorter 
distances, The experiments could not be continued or extended in 
consequence of the action which the cable company, which claims 
all telegraphic rights in Newfoundland, saw fit to take at the time. 
Havir g received a most generous invitation from the Government of the 
Dominion of Canada to continue my operations in the Dominion, it 
was thought undesirable to continue the experimenta in Newfound- 
Jand, where I should have probably been landed into litigation with 
the telegraph company. I am glad to say that the Canadian Govern- 
ment, cn the initiation of Sir Wilfrid Laurier and Mr. Fielding, has 
chown itself most enterpreing in the matter, and not only encouraged 
the erection of a large station in Nova Scotia, but actually granted a 
subsidy of £16,000 towards the erection of this transatlantic station, 
the olject of which is to communicate with England from the coast 
of Nova Scotia, It is anticipated that the Canadian station will be 
ready for further tests very shortly. Another station for the same 
purpose is being erected on the United States coast. 

Towards the end of February of this year I thought it desirable 
to test how far the messages transmitted by the powerful station at 
Poldhu could be detected on board a ship. The ship selected was 
the “ Philadelphia,” of the Americanline, The receiving aerial con- 


ductor was fixed to the mast, the top of which was about 60 metres 
above sea level As the elevated conductor was fixed, and not float- 
ing about with a kite, as in the case of the Newfoundland experi- 
ments, very good results were obtained on an ordinary syntonic 
receiver, similar to those I have already described, and the signals 
were all recorded on tape by the ordinary Morse recorder. Readable 
messages on tape were received up to a distance of 1,551 miles from 
Cornwall, and indications were received as far as 2,099 miles, Most 
of the messages were received in the presence of the captain or the 
chief officer of the ship, who were good enough to sign the tapes. I 
have some of these tapes here, in a frame, and they can be examined 
at the conclusion of my discourse. It is curious to observe that 
signals could not be received at over 900 miles by any of the self- 
restoring coherers. The reason for this lies probably in the fact that 
the tuned receiver, when connected to a fixed aerial is more efficient. 
Another result of considerable scientific interest was that at distances 
of over 700 miles the signals transmitted during the day failed 
entirely, while those sent at night remained, as I have stated, quite 
strong up to 1,551 miles, and were even decipherable up to a distance 
of 2,099 miles. This result, which I had the honour of describing 
before the Royal Society yesterday afternoon, may be due to the dis- 
electrification of the very highly charged transmitting elevated 
conductor operated by the influence of daylight. 

I regret time does not permit me to give you the views which 
have been expressed with reference to tbis phenomenon. I do not 
think, however, {ҺА the effect of daylight will be to confine the 
working of transatlantic wireless telegraphy to the hours of dark- 
ness, as sufficient sending energy can be used during day-time, at 
the transmitting station, to make up for the loss of range of the 
signals, and therefore this business of communicating across the 
Atlantic will not be one of those works of darkness with which some 
people connected with cable companies would seem disposed to 
class it. It ie, however, probable that had I known of this effect of 
light at the time of the Newfoundland experiments, and had tried 
receiving at night-time, the results would have been much better 
than those that were obtained. 

The day is rapidly approaching when ships will be able to be in 
touch and communication with the shore acroes all oceans, and the 
quiet and isolation from the outside world which it is still possible 
to enjoy on board ship will, I fear, soon be things of the past. How- 
ever great may be the importance of wireless telegraphy to ships and 
shipping, I believe it will be of even greater importance to the world 
if found workable and applicable over auch great distances as those 
which divide Great Britain from her colonies and from America. 
Any of those who have lived in the colonies will easily appreciate 
what a hardship it is to have to wait, perhaps, four or five weeks 
before receiving an answer to a letter sent home, The cable rates 
are at present prohibitive to a vast majority of people. May it not, 
perhaps, be for wireless telegraphy to supply the want ? 

I apologise for having kept you so long, but I cannot help reading 
you, in conclusion, a short extract from a leading article in the 

ndon Times of Saturday, December 21, 1901, published at the 
time of the Newfoundland experiments. And I do so because it 
expresses in language of admirable clearness the sentiments with 
which I myself regard this subject :—“ It would probably be difficult 
to exaggerate the good effect of wireless telegraphy if, as Mr. Marconi 
and Mr. Edison evidently believe, and as the Anglo-American Com- 
pany evidently fear, it can at no distant time be developed into a 
commercial success, The expense of telegraphy to distant countries 
is at present prohibitory to vast numbers of people, and even those 
who use it do so only in respect of matters of great urgency, or in 
which large money interests are at stake. The reason of the high 
charges must be sought, of course, in the enormous costliness of the 
plant, both in its original construction and in its maintenance an1 
repair. A system of aerial telegraphy which would not require an 
expensive plant, and through which, therefore, messages might ba 
sent at moderate rates, would soon become a potent agent in cement- 
ing those ties between Great Britain and the colonies which other 
recent events have done so much to strengthen and even to create. 
A system of comparatively cheap telegraphs would do for thé British 
Empire very much what was done by the penny post for the United 
Kingdom. The pathetic story of Rowland Hill, whose efforts to 
establish cheap postage originated in the sympathy he felt for a poor 

irl in a Cumberland village, who was unable to pay the sum 
demanded for a letter from her brother in a distant county, relates an 
event which in pr.nciple may be repeated to-day in many parts of the 
world. A cheap telegraph service would unite families, however 
scattered, would keep the dispersed members in close and constant 
touch with the old home, and would cement friendships between our 
own people and the colonial nations, besides forging another link in 
the ties which bind this country to the United States.” 


Röntgen Society.— The annual general meeting of the 
Кӧпіреп Society will be held at 20, Hanover-square on 
Thursday, July 8, at 8:30 p.m. The election of officers for 
the ensuing year will take place at this meeting. 
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THE HEWITT MERCURY VAPOUR LAMP. 


Dr. Max. v. VE Serm publishes an interestiog article on this 
lamp in the .Elektrotechnische Zeitschrift of June 5th. After a sum- 
mary of the results of previous experiments with mercury vapour 
lamps, the author describes Mr. Hewitts lamp and discusses its 
properties. A description of the lamp and other references to it 
appeared in The Electrician, Vol. XVII., pp. 50, 934 and 946, and 
Vol XLVIII., p. 743. Dr. v. Recklinghausen points out that the 
voltage of the lamp is proportional to its length, and inversely pro- 
portional to its diameter (not to its sectional area), other things being 
«qual The voltage does not to any important extent with the 
current within the region of good efficiency, and within these limits 
one can vary the current 50 or even 100 per cent. without altering 
* the preesure more than a few per cent. (see Figa. 1 and 3) In this 
P. 


the Hewitt lamp resembles an arc lam he efficiency of the 
lamp at 3 amperes and 60 volts is 0°5 watts per candle. On 
е 
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Fic. 1.—Typical Characteristic of a Lamp. 


increasing the current the pressure drops only slightly and rises 
egain, and the efficiency on the flat part of the curve is about 
038 watts per candle. Above 5 amperes the voltage rises rapidly 
and the efficiency diminishes. In order to maintain the lamp 
at the end of the nearly horizontal part of the curve just before 
it begins to rise, a steadying resistance is employed absorbing usually 
from 5 to 20 per cent. of the voltage, but it 1s stated that by suitable 
alterations in the construction of the lamp this has been reduced to 
$ percent. The most important factor, which Hewitt was the first 
to recognise properly, is the relation between the density of the gas 
and its conductivity, as the resistance is a function of the densit 
(or temperature) of the gas. Experiments have shown that for eac 
p there is a temperature at which the conductivity is a maximum. 
The temperature of the lamp, and, therefore, its conductivity—and, 
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I. Characteristic of lamp protected against heat emission. II. Characteristic 
of same lamp at temperature of the room. III. Characteristic of same lamp 
exposed to a cold wind in the open air and without external cyclinder or lanterr. 


Fic. 2. —Influence of External Temperature on the Characteristic. 


therefore, the current passing depends on the heat emitted, which, 
in its turn, depends on the external temperature. The temperature 
for best ое also that for highest efficiency, and the object 
of the cooling chamber is to maintain the temperature and density of 
the gas constant. It is necessary to protect the lamp from changes 
of temperature by a cylindrical mantle of glass or а lantern which 
retains the heat given off by thelamp. Dr. Recklinghausen shows the 
influence of the change of temperature by an interesting curve соп. 
necting volta and current. hen the current is increased, the volts 


do not immediately increase, but only do so gradually as the tempera- 
ture assumes its steady value again. This is shown by the dotted 
lines in Fig. 5. Besides the external temperature and the dimen- 
sions of the gas tube and of the cooling chamber which determines 
the density of the gas, the resistance of the lamp also depends on the 
resistance of the electrodes (which absorbs some 13 volts). It is 
stated in the article that the electrical characteristic curve of the 
Hewitt lamp, and its candle-power, can be pre-determined just as well 
as with a carbon filament lamp, and that the life is as least as good. 
The lamp will not light by iteelf, and the seat of this initial resis- 
tance appears to be in the negative electrode. The lamp lights up 


VI emi 


Fic. 3.—Showing extremely Small Difference in 
the Pressure, in spite of a Large Difference in the Cur- 
rent through the two similarly sized arms of a Lamp. 


easier when it is hot than when it is cold, but this objection to light- 
ing up seems to become great again when the lamp has been burning 
some time and its temperature is again the same as that of the room. 
On the other band, a long rest enormously increases the initial resis- 
tance. A convenient method of lighting is to give an impulse of 
high potential, whose effect is extraordinarily increased by the 
metallic coating outside the negative electrode, and connected to the 
itive pole. As soon as this momentary high potential has broken 
own the resistance of the negative electrode the ordinary strong 
current can pass through the tube. The author has noticed that in 
some cases a definite number of successive impulses are necessary in 
order to start the Jamp. One method of producing the high potential 


Efficiency Watts 
per Candle. 
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Fid. 5. 


for lighting up is to include an 1 in series with the 
positive terminal of the lamp and momentarily short-circuit the lamp 
through a small resistance. A 5 then flows through the 
electromagnet, and on breaking thi short-circuit a wave of high 
potential is produced in the coil. 

The above description of the lamp and its properties applies only 
to continuous-current lamps. Owing to this effect of initial resistance, 
it requires 5,000 volts alternating to maintain 2 amperes through a 
lamp which will take the same current at 100 volta continuous. 
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A pretty experiment to show the effect of this starting resistance 
is illustrated in Fig. 4. The tube is provided with an auxiliary 
mercury electrode H, and tests with a Weston voltmeter show that 
the fall of pressure in the two halves of the tube is 28 and 
72 volta respectively. On shoit-circuiting H, with the negative 
electrode at the bottom, one would expect the lower half of the tube 
to be darkened. But this does not happen until the initial resistance 
residing in the electrode H is overcome by an impulse of high 
potential. Before the resistance at H is broken aown, only a small 
current passes through it, just sufficient to actuate the voltmeter. 

In suitably shaped lamps, it is possible to observe a distinct migra- 
tion of mercury from the positive to the negative electrode. As 
large condensing chambers prevent this, the author thinks that it is 
probably due to the different temperatures at the two poles, This 
may also be the cause of an effect noticeable if a euitably-constructed 
lamp is operated in the open air ор a cold day—viz., that during the 
first seconds the column of gas only gives light at a point directly 
over the positive electrode. The author points out that this is due 
to the Hewitt lamp generating more heat at the positive electrode 
than at the negative. At the point of the negative electrode at 
which the current leaves it, there is a bright spot which moves back- 
wards and forwards on the surface of the mercury, and makes a 
funnel-shaped indentation in the mercury often several millimetres 
deep. The motion of this spot may be prevented by making the 

latinum leading-in wire project above the surface of the mercury. 

he luminous column of gas begins about 2cm. over the electrode. 

. The article concludes with tome interesting remarks as to efficiency 
and colour. In particular cases the efficiency may be so low as 
z watt per candle without and about 0 4 watt per candle with steady- 
ing resistance, The red rays, which are abeent in the spectrum of 
the light, cannot, of course, be supplied by red glasses or reflectora, 
but good results have, it is said, been obtained with reflectors and 
transparent textile material coloured with matter which fluoresces 
with a red colour when exposed to the mercury light. A pretty 
experiment is to look at the mercury vapour lamp through ruby 

lass, when the glowing column of gas will hardly be perceptible. 

„ however, the fluorescent silk or other material is brought near the 
lamp, it appears as if the silk itself was producing a bright fiery red 
light. Some red raysare observable if the lamp is forced, but this has 
evidently to do with the high temperature then employed. Finally, 
the mercury lamp is highly active chemically, much more than an arc 
Jamp taking the same watts. Photographic enlargements were made 
with about one-thirtieth the number of watts in a Hewitt lamp as were 
required in an arc for the same exposure. One reason of this is that 
the former lamp can be brought much nearer to the plates. On the 
other hand, the author asserts that it is his own experience and that 
of others that the light from the Hewitt lamp is less tiring to the 
eyes than other methods of illumination, partly, it is true, on account 
of the diffused source (about 3 c.p. per square centimetre, which is 
са that of an Auer mantle), but mainly on account ої the wave- 

ength. 
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CORRESPONDENCE. 


— . 
INDUCTION MOTORS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: I would be greatly obliged if you would publish the 
following remarks in answer to a letter from Mr. A. C. 
Eborall, printed in your issue of June 20th. I have confined 
myself strictly to a correction of statements of a technical 
nature, ignoring those of a more personal character, as I cannot 
see that the public can derive much benefit from there. 

1. Mr. Eborall states in his last Paper read before the Man- 
chester Section of the Institute of Electrical Engineers, on 
March 25, 1899, as follows: — “ It will, therefore, be readily 
understood, from what has been said above, that the successful 
operation of a larger ‘ power’ distribution scheme would be 
impossible if large motors of this type were used indiscrimi- 
nately; even if there was no lighting work, the effect of the 
starting of such motors would be detrimental to the proper 
performance of other motors connected to the system. For 
this reason it is ‘absolutely necessary’ that all induction 
motors of any size should be fitted with slip rings, and be 
operated (at starting) with rotor resistances. In the author’s 
opinion, all motors above 5 s n.r. having to start against load 
should be so fitted; if they are not required to start against 
load, permanently short-circuited rotors can be used for motors 
up to 8 B. n. p. inclusive." In view of the above, I fail to under- 
stand the meaning of the first paragraph of Mr. Eborall's 
letter. I cannot but repeat that such a statement seems 


entirely unwarranted, and is very apt to mislead readers less 
familiar with this subject, the reason for this opinion being 
given in detail in my Paper. 

2. Mr. Eborall seems entirely misinformed as to the systems 
used in American towns. There are certainly as many repre- 
sentative towns worked entirely on the А.С. system in the 
States as on the Continent. I only mention a few like Denver, 
Salt Lake City, St. Louis and San Francisco, which have used 
for many years the system claimed by Mr. Eborall exclusively 
for Continental towns like Bockenheim, Strasburg, &c. 

8. Mr. Eborall seems under the impression that I intended 
to bring out the compensators, or whatever he may wish to 
call them, as something entirely new, which, of course, was 
not at all my intention. I only followed his example in con- 
tributing to the discussion on this interesting subject by giving 
my views based on experience obtained equally on the Con- 
tinent and in America. Since Mr. Eborall, in his frequent 
publications, has persistently ignored this piece of apparatus, 
which I have seen used successfully in hundreds of cases, I 
thought it only fair to point out its advantages at some length. 

4. Mr. Eborall considers the design of the 74 н.р. motor, 
the figures of which are given in my Paper, not too good when 
compared with those obtained with most Continental 
motors. In the first place, this motor on which the tests 
mentioned were taken, is by one of the best known Continental 
makers. Secondly, the writer does not believe that there are 
апу motors of this size on the market for which better all- 
round constants can be actually proved.“ 

5. Mr. Eborall endeavours to compare the two types of 
motors when starting with one-third of full load torque. He 
claims, in italics, that, by using my own figures, a squirrel- 
cage motor when started with a compensator against one-third 
full-load torque, will take a current equal to 23 times full-load 
current with a power-factor of 0:2. Now, I have shown at 
great length, to those unfamiliar with such apparatus, that a 
squirrel-cage motor with a compeneator starting under these 
conditions—i.e., one-third full-load torque—will take 1} full. 
load current, and I fail to see how Mr. Eborall arives at figures 
100 per cent. in excess of those I have given. Even the great 
difference in power-factor emphasised so strongly by Mr. 
Eborall—:.e., about 0 8 as against 0-2—merely means that the 
value of the lagging current introduced is 60 per cent. in tne 
former case, as against 94 per cent. in the latter. 

6. Mr. Eborall calls it an absurdity to consider a starting- 
box with a contact handle to ba moved carefully when starting, 
heavy conductors between slip rings, brushes, brush-holder, 
polar winding, perhaps short circuiting and brush-lifting 
devices, as ‘‘ complications, which are liable to cause trouble 
when compared with a simple squirrel-cage motor.“ 

7. Mr. Eborall states that in general he is in agreement 
with all I have said, a fact which I acknowledge with great 
satisfaction. In return, I must confess that I am also one of 
the very few in this country, who believe that properly 
designed three-phase systems are bound to come, and that, 
therefore, the experience gained, not ‘‘ only " on the Continent, 
but all over the world, should be utilised to get to a clear 
understanding of what is best suited to fill the conditions over 
here. It was this belief which induced the writer to publish 
his notes оп “ Induction Motors." —Yours, &c., 


Rugby, June 21. Н. S. Meyer. 


PARLIAMENTARY INTELLIGENCE. 


— татна 


COUNCIL TRAMWAYS AND 

SUBWAYS. 

In the House of Lords, on Monday, on the motion for the second reading 
of the London County Council (Subways and Tramways) Bill, 

Lord NEWTON said that among the opponents to the subway which 
wa3 t» emerge on the Embankment from the north and join up with a 
tramway along the Embankment to Westmioster (see The Electrician, 
April 25, p. 27) were the local authority of Westminster, the Koyal College 
of Physicians and Surgeons, who had their examination hall near the 
terminus, and the Metropolitan District Railway. The tramways at present 
under the control of the London County Council did not seem to be in a 
particularly flourishing condition, and he was,unable to discover any finan- 
cial justification for the proposed subway. Не held that it would be more 
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Practical to make a connection between the north and south of the river 
by means of a tube under the Thames than to adopt such a circuitous 
route as was proposed. Thefact that no omnibuses were to be found along the 
Embankment showed sufficiently that further means of communication was 
not required there. In addition to this, however, he objected tothe piecemeal 
character of the bill, which would evidently be followed by proposals to 
croas the bridges. If the County Council desired to carry out a far-reaching 
scheme, let them show exactly what they intended, so that their plan could 
be diecussed on its merits, He moved that it should be an instruction to 
the Committee to which the bill might be referred that they should strike 
out the power to construct any tramway south of the Strand. 

Lord RIBBLESDALE, the Chairman of the Committee in question, 
objected to this instruction on the grounds that the very matters covered 
by it were exactly those which a committee should consider. A tube under 
the river would cost £500,000 per mile, and would link üp with nothing. 

The Earl of Mayo and the Duke of Rutland supported the instruction. 

The EARL of MORLEY, Chairman of Committees, said an instruction 
to a Private Bill Committee was almost entirely unknown in that House, 
and such procedure was highly inconvenient. If their lordships did not 
approve of tbe Committee's conclusions, there would be an opportunity to 
revise them on third reading. 

The LORD CHANCELLOR dieagreed with the Chairman of Committees, 
Instructions were occasionally given to Committees on private bills. He 
regarded the Embankment as one of the most magnificent things of its 
kind in Europe, and its use in the way now proposed was to be deprecated. 

Lord TWEEDMOUTH maintained that the Embankment was constructed 
for the convenience of the public as a whole, and not for a small section of 

t, and the working of a tramway along it would not in any way interfere 
with the conduct of the light traffic which at present used that thoroughfare. 

The House divided, and the figures were: Fer the instruction, 77; 
against, 52 ; majority, 45. 

The London County Council (Tramways and Improvemente) Bill was 
then read a second time. 

Lord NEWTON moved that it be an instruction to tbe Committee 
to omit tramway No. 7—viz., that running from Waterloo to Westminster 
in conjunction with the subway contained in the previous bill. 

This instruction was agreed to. 


LONDON UNITED TRAMWAYS BILL. 


The House of Commons Committee, which has this bill under con- 
sideration, resumed last Friday. 

Mr. CHARLES OWENS, general manager of the London and South- 
Western Railway Co., was further cross-examined by Mr. FITZGERALD, 
K.C., for the promoters. He doubted wbether the London United Tram- 
ways had carried over 5,000,000 passengers in one year from Hounslow 
to London. The railway traffic between Hounslow and Waterloo would 
not be a tenth of that, so tbat the tramways, if they carried that number 
of passengers, must have created the traffic. The railway company’s 
accountant told him that there had been a decrease of traffic on the South- 
Western stations between Hounslow and Waterloo since the construction 
of the tramways. Не based his opposition on the ascertained local receipta, 
which showed a decrease of 64 per cent. on the Shepherds Bush ‘to 
Hounslow section. No doubt the competition of the tramways was accen- 
tuated by the opening of the tube line. The total mileage of the London 
and South-Western Company was nearly 900 miles, and last year the com- 
pany carried 637 million passengers, the dividend on their ordinary stock 
being 53 per ceat. That stock stood at a premium of 78, being the highest 
of any stock in the market. 

So that you do not appear in formá pavperis ? No; and I do not want 
to get into that condition. 

The CHAIRMAN : I do not think the return on the money has any 
bearing on the case. | 

This closed the evidence for the London and South-Western Railway Co. 

Mr. PEMBER, K.C., then addreseed the Committee on the petition of 
the London and South-Western Railway Co. He said that when tramways 
were drawn by horses a great deal was to be said for the contention that 
tramways and railways would not compete ; but in the last year or two elec- 
tric traction had suddenly come to be used, and now the London and 
South-Western Railway Co. could speak, not from mere anticipation of 
danger but from actual loss incurred, and therefore their opposition ought 
to be attentively considered. Mr. Owen’s figures were very substantial, 
and if that gentleman put the loes from the lines proposed, judging by the 
two lines already constructed, at £10,000 per annum, surely the matter 
was serious, and the Committee ought to consider whether, in the interests 
of the public, it was necessary to inflict it. Until necessity was shown— 
until the working class areas in other parts of London were filled 
in with working class populations—he asked the Committee not to 
sanction tramways, the avowed intention of which was to make such 
tuburbs as Richmond, Barnes, Mortlake and Wimbledon working class 
localities. The company, so far, had enly constructed 16 of the 62 miles 
of lines authorised. Why should they not construct the greater portion 
of the remaining 46 lines before asking Parliament to give them 16 miles 
more? Why not wait and make sure of the necessity of further lines 
before granting powers with regard to more? The action of the promoters 
was a little analogous to land-grabbing. Не could not help thinking that 
the multiplication of these applications to Parliament, and the already 
small relation at present between the lines constructed and the lines 
authorised, was due to the fact that the promoters wanted to keep out of 
the district any possible intruder. Moreover, the bills promoted by joint 
stock companies were not under the control of Parliament as to their 
capital in the same way as railway and many of the other companies, and, 
therefore, Parliament ought to be a little careful in sanctioning ad libitum 
the capital of such companies. No doubt the various local authorities 
were delighted to find somebody coming into their districts desiring to do 


something which they could not do without their consent. The company 
was bleedable and the local authorities bled it. That might be all 
very well, but Parliament ought to have regard, when considering the 
consents of these local authorities, to the road improvements which 
the company had agreed to make. These improvements were bribes or 
baits to the local authorities to induce them to give their consent. 
Electricity was now very rapidly being utilised on railways. The 
Metropolitan and the Metropolitan District Companies systems were 
being electrified, and in connection with that the argument was being 
urged that electrification should be extended to a number of the great 
London railway companies. It was a great question as to whether the 
whole of the line from London to Brighton would not be electrified. That 
matter was occupying the attention of the Brighton Company's directors 
at the present time ; aud he believed a Jarge amount of electrification is 
under the consideration of the directors of the London and South-Western 
Railway Co. How far that would be carried out he could not, of course, 
say. That it would be carried in the suburban districts was certain. There 
was a acheme for the electrification of the South-Western Railway 
as far as Richmond, no doubt in order to project the rolling stock 
of the Metropolitan District Company in the direction of Richmond, and 
probably there would be electrification of the railway to Wimbledon. Bot* 
these schemes would be carried out shortly. The electrification of the 
railways might be said to cut both ways. No doubt it would give future 
possibilities of running an even greater number of lighter trains, which in 
the aggregate would largely increase the railway accommodation. It might 
be said that if the railways were electrified they would have a better chance 
of competing with the tramways. That might be во, but the real questio: 
was—^" Is there any necessity for competition?" The better the existing 
accommodation the less need there was to divide the traffic with a tram- 
way. To halve the profit was a great discouragement to existing companies 
to spend large sums of money on rolling stock. He did not put forward a 
claim of vested interest on behalf of the railway companies, but considering 
the enormous expenditure of the railway companies on the acquisition of 
land, their enormous terminal expense (in a great measure rendered neces- 
кагу by the increase of suburban traffic), the expenses imposed on them by 
Parliament, the Board of Trade, and other Government departments, and 
the heavy local rate», he held that the total was enormously larger than the 
expenses of tramway promoters, even including the amount exacted from 
them by local councils for widenings and street improvements. Only a case 
of public necessity could justify the present invasion of railway rights, and 
such a case had not been established. 

Mr. J. D. FITZGERALD then replied on the whole case. He said the 
whole of the promoters’ lines were in competition with one railway or 
another, though mainly they competed with the London and South- 
Western Railway Co. Ifthe objection of competition were to prevail there 
would be no euburban tramways in London, because it was impossible to 
construct a tramway anywhere without competing with a railway. Tne 
effect of that competition was perfectly well known. The whole of our 
railway system had been built up by competition, and the London and 
South-Western Railway Co., as well as other companies, had been actively 
engazed in promoting lines which would compete the one with the other. 
The tramway company carried an enormous amount of traffic which they 
had created for themselves by the very facilities they had provided —a 
traffic embracing millions of passengers in the course of the year, a traffic 
which the South-Western Hailway never bad and never could have dealt 
with. The Joint Committee of last year contemplated that where the tube 
railwaya ended the surface tramways should begin, and that was the very 
thing the promoters were doing. Proceeding to discuss the agreement 
with the Barnes Council under which that body had agreed to extend 
the period at the end of which they might purcha:e the lines from 21 to 50 
years, he said the Legislature had, in effect, repealed for practical purposes 
the provisions of the Tramways Act of 1870. The Legislature has dis- 
covered that that act was & mistake, and, accordingly, they passed the 
Light Railways Act of 1896, under which most of the tramways were now 
being authorised, and under which there was no term of purchase at all. 

The CHAIRMAN asked if counsel could give a precedent in which the 
period within which the council could not exercise the option to purchase 
approacbed 50 years. 

Mr, FITZGERALD said under the Light Railways Act there were no 
purchase powers at all. In the case of the Cavebill and Whitewell Com- 
pany,tramways were authorised in perpetuity in the hands of the promoters. 

The CHAIRMAN (after consulting in private with his colleagues) 
announced that the Committee were prepared to sanction the whole of the 
lines except that portion which it was proposed to make on Wimbledon 
Hill, above Mansell-road, Mansell-road being situate at the foot of the 
bill The period at the end of which th» Barnes Council might purchase 
their portion of the undertaking would be reduced from 50 to 50 years. 

.It was stated that this decision would not affect the decisions at which 
the Committee had earlier arrived. 

On Tuesday the Committee considered the clauses of the bill. 

After some discussion a provision was inaerted for the protection of 
children attending Holy Trinity echools, Merton-road, Wimbledon, to the 
effect that the trams should pass the schools between the hours of nine 
in the morning and five in the afternoon at a pace not exceeding 4 miles 
an hour. 

In connection with certain cases where the promoters may haveto touch 
the property of petitioners, a clause had been agreed to by the promoters, 
providing that they should, if required, acquire the whole of such pro- 
perty, instead of only such part as might actually be affected. An attempt 
was now made on behalf of a number of property owners, who had not peti- 
tioned against the vill, to obtain an extenaion of the clause in their favour, 
in the event of their property being in any way affected. Discussion took 
place and eventually the Committee rejected the proposition. 

The remaining clauses having been adjuste1 the bill was ordered to be 
reported to the House fpr third reading. 
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KNOTTINGLEY TRAMWAY EXTENSION. 


The Select Committee of the House of Lords engaged in considering the 
Local Government Provisional Orders Tramway Bill resumed their investi- 
gations on Monday, Lord Newton presiding. The object of the Bill is to 
confirm certain provisional orders relating to tramways, amongst the 
number one empowering the West Riding Tramways Co. to make a tram- 
way extension 2? miles long from Pontefract to Knottingley. 

In opening the case for the promoters, Mr. ACK WORTH declared that 
the railway service in Pontefract and neighbourhood was very unsatisfac- 
tory. The through traffic left little if anything to be desired, and it was 
served by a large number of well-timed and quick trains, but the local service 
was bad. He denied that the proposed tramway would prove injurious 
to the railway, maintaining on the other hand, that it would be of service 
to it by taking passengers to and from the stations. He pointed out that 
the tramway scheme had the support of the West Riding County Council, 
the Corporation of Pontefract, the Knottingley Urban District Council, and 
the Pontefract Rural District Council. . 

Evidence was then called in support of the bill. 

Mr. LITTLER, K.C., on behalf of the Lancashire and Yorkshire 
Railway, was proceeding to cross-examine one of the witnesses as to 
tae utility of the proposed tramway for the conveyance of goods, when 

Mr. ACEWORTH objected, on the ground that there was no reference 
to freight in the railway company's petition. 

After some conversation, 

The CHAIRMAN said it was abeurd to siippose that a little tramway, 
2} miles long, would interfere with the goods traffic of a railway like the 
Lancashire and Yorkshire. The question was not raised in the petition, 
and as it was obviously an afterthought, the Committee would decline to 
go into the question. 

Mr. LITTLER said the railway company could not confine its case to 
the question of passenger competition alone. He would therefore with- 
draw from the inquiry. 

The preamble was then declared proven after formal evidence from the 
engineer as to the practicability of the scheme. 

The bill will be reported for third reading. 


OTHER ELEOTRIOAL BILLS. 


In the House of Lords on Thursday last week the following bills were 
read a second time :—Liverpool Corporation, City snd Brixton Railway, 
Manchester Corporation (general powers), Eastbourne Corporation, White- 
chapel and Bow Railway and London, Tilbury and Southend Railway. 

In addition to the two London County Council tramway bills mentioned 
elsewhere, the following bills were read a third time in the House of Lords 
on Monday :—Mexborough and Swinton Tramways, Saddleworth and 
Springhead Tramways, Hastings Tramways and South Wales Electrical 
Power. The following were then read a third time and passed :—Picca- 
dilly-City Railway; North-East London Railway; London United Electric 
Railways ; Great Northern and Strand Railway ; Brompton and Piccadilly 
С:гсив Railway (new lines, &c.); Great Northern and City Railway ; 
Charing Cross, Euston and Hampstead Railway (Nos. 1 and 3); Charing 
Croes, Euston and Hampstead Railway (No. 2); North-West London 
Nail хау and Baker Street- апа Waterloo Railway Bills. 

In the House of Commons on Monday, the following bills were read a 
second time:—Central London Railway, North Staffordshire Tramways 
and the Rossendale Valley Tramways. 

The Rhondda Urban District Council Tramways Bill, which has already 
passed the House of Lords (see The Electrician, Vol. XLVIII., pp. 786 
and 825) has been before a Committee of the House of Commons during 
the past few days. So far the chief opposition has been at the instance of 
the Taff Vale Railway Co., by reason of competition, and several religious 
sects who object to the trams being run on Sundays The bill is 

roceedin 

On Friaay the Metropolitan Railway Bill came before the Committee of 
the House of Commons as an unopposed measure. Amongst other things 
it proposes to authorise the execution of further worke, the acquisition of 
additional land for the enlargement and improvement of Baker-street 
station, the erection of a generating station, and the electrical working of 
the undertaking, and other undertakings in which they are jointly interested 
with other companies. The bill was for a long time on the list as an 
opposed bill, but all opposition has now been withdrawn, and it was 
reported for third reading. 

The bill to confirm a provisional order of the Local Government Board 
empowering the Pontypridd Urban District Council to complete a tram- 
way scheme, sanctioned last year, came before a Select Committee of the 
House of Lords, presided over by Lord Newton, on Friday in last week. 
The order was opposed chiefly by the Taff Vale Railway Co. on the ground 
of competition. 'The cost of the whole scheme when completed, it was 
pointed out, would bs £45,000, the tramway being 12 miles in length. For 
the Taff Vale Company, it was argued that the bill was unique, inasmuch 
as it left with the Local Government Board the decision as to the character 
of the line ; and it was also declared that the traffic would not justify its 
construction, as the Taff Vale Railway did not carry five passengers a day 
between Treforest and Pontypridd, though they ran 22 trains & day. In 
the result, the Chairman declared the preamble of the bil proven, 


VALUATION OF MACHINERY IN SCOTLAND. 


In the House of Commons last week, in answer to a question by Mr. 
RENSHAW as to whether the decision of the Valuati-n Appeal Court, on 
March 15, 1902, in the case of the Assessor for Dundee v. Carmichael & Co., 
altered the practice which has prevailed in Scotland since 1854 with regard 
to the valuation of machinery fixed or attached to any lands or heritages, 

The SOLICITOR-GENERAL FOR SCOTLAND replied that it did, and 
he regretted that there should have been a disturbance of the practical 
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view which had been acted upon in Scotland for many years. At the same 
time, although he could not undertake to introduce legislation for restoriog 
the old practice, any such measure would have the sympethy of the 
Government. 


THE GENERAL ELEOTRIO CO’S FIRE. 

Mr. RITCHIE, in the House of Commons on Thureday last week, reply- 
ing to Mr. TENNANT, said the Home Office had no locus in reference to 
the inquest on the victims of this fire, but the coroner had been informed 
that an inspector of the department would attend if he so desired. 


LEGAL INTELLIGENCE. 


oe — 


Berrenberg Blectric Lamp Syndicate (Ltd.) v. Lowdon. 


This case came before Mr. Justice Bruce and a common jury in the 
King’s Bench Division on Friday last, and was brought to recover £49. 15s., 
balance of sum alleged to be due for electric lampe sold and delivered. 
Defendant pleaded that the terms of dealing were not those as alleged by 
plaintiffs, and, alternatively, that the lamps sold were sold with а warranty, 
and that the lamps were not in accordance with such warranty. Defendant 
claimed, therefore, to set-off against plaintiffs’ claim, and counterclaimed 
damages for breach of warranty. 

Mr. WILLS, for plaintiffs, said the plaintiff company entered into negotia- 
tions with defendant about October, 1900, for his becoming an agent for the 
eale of their goods. Defendant asked to have the sole agency ia London or 
some district, but it was ultimately arranged that he, having some customers 
of his own for lamps, should purchasethem from plaintiffs upon certain terms, 
a sliding scale as to price being arranged. Between October, 1900, and 
January, 1901, deliveries were made on orders given by defendant 
amounting to £59. 12s., on account of which only a small sum had been 
paid, and against which there were one or two credits, making plaintiffs’ 
claim altogether £49. 15». During the period of these deliveries defendant 
made a few complainte with regard to the lamps supplied, but that was а 
thing which always happened in regard to such a business. When lampe 
were returned on the ground that they did not burn properly plaintiffs 
supplied fresh ones. By January, 1901, defendant had peid nothing in 
respect of the lamps he had had, and accordingly a demand was made for 
£53. Os. 8d., the amount due. Defendant then made some complaint about 
the lamps supplied, and said he was not able to pay the money. It was 
agreed that if defendant paid £5 down, and undertook to pay £20 more by 
the end of June, there should be an end to all questions between the 


‘parties, Defendant paid the £5, but never paid the £20, and, therefore, 


the arrangement came to an end. Plaintiffs claimed to have the full 
amount sued for. 

Mr. JOHN HOWARD, agent-general for Nova Scotia, managing director 
of plaintiff company from 1898 to early in 1901, said defendant was never 
appointed agent to the company. Defendant was to act as buyer not as 
agent. During the time defendant was supplied with lamps he made 
certain complaints about their efficiency, and there were complaints from 
other people besides defendant. Some of the lamps supplied to defendant 
were wrongly marked “ 100 voltage." That was a pure mistake. 

Mr. T. A. ROSE, who was manager of the Berrenberg Syndicate, said 
the ordinary price of the lamps was about 114d. each to the trade. They 
sold about 54,000 of the lamps for £550, or about 24d. each. The Berren- 
berg pump was working all right when he was there. The 54,000 lamps 
were sold at that low price because they were inefficient. Sometimes the 
pump was inefficient, and sometimes worked all right. Defendant com- 

lained to him that he was loging bis customers by reason of the lamp 
ing bad, but he did not specify any customer. In every make of electric 
glow lamps you expected at least 2 to 3 per cent. of inefficient lamps. 
Some makes ranged up to 10 per cent. or even more. The average price of 
an English made lamp was between 9d. and 10d., whereas foreign made 
lamps ranged from 4d. upwards . 

Mr. E. P. WILSON, the receiver for the debenture-holders, said he sold 
the 54,000 lamps for £550, but without any guarantee .He sold the plan 
and machinery for £6,250 . He carried on the busines for eight mouths in 
order to try and sell as a going concern. Defendant had offered £10 in 

ettlement 

His LORDSHIP suggested at this stage that the parties should endea- 
vour to come to terms, but after discussion the parties could not agree. 

Mr. KNIGHT, for the defence, said the complaints made by defendant 
were many, persistent and serious. The defence was that the lamps were 
80 inefficient as to be worth nothing. Out o {£69 worth of goods supplied 
by plaintiffs to defendant, £21 worth had not been paid for by his cus- 
tomers. Defendant could not sue them because he had guaranteed that 
thelamps were reliable, and they had proved otherwise. On this head 
defendant counterclaimed for £31. 128. 3d., and also for a further 
£15. 16s. 1d., the discount or profit he would have made if the goods 
had been all right. Defendant then made a general claim for damages by 
reason of the loss of his customers. 

Mr. LOWDON having given evidence in support of his case, 

The jury found for plaintiffs on the claim for £24 and for defendant on 
the counterclaim for £15, and judgment was entered accordingly, with 
costs on the High Court scale. 


Isaacson v. New Grand Theatres (Ltd.). 


At Westminster (London) County Court, on Friday last, Judge Woodfal 
and a jury again heard the claim by the parents of a young electrical engineer 
named Isaacson for damages for the loss of their son. Mr. Horton Smith, 
K.C., in this Court had held that deceased was not a workman within th 
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meaning of the Employers’ Liability Act or the Workmen’s Compensation 
Act, but was a highly-skilled electrician. He took the case from the jury 
and non-suited the plaintiffs. Various applications and hearings came both 
before the High Court and at Westminster, and the whole matter now came 
on as а new trial. 

Mr. MINTON-SENHAUSE, for defendants, took preliminary objection 
to the case being proceeded with on the ground that this was an action 
under tbe Employers’ Liability Act, and a claim under the Workmen's 
Compensation Act was pending. Mr. Horton Smith had found that the 
electrical installation works at the theatra was not a factory, and that 
decision was appealed against. The same judge aleo refused to assess com- 
peneation under the Workmen's Compensation Act, and that was appealed 
against. He (counsel) contended there could not be two actions pending 
at the same time with regard to the same matter. 

His HONOUR over-ruled the objection on the ground that the case was 
sent back to be begun de novo. 

Mr. MOYSES, for plaintiffs, said plaintiffs sought damages for the loss 
of their only son, who met his death, as was alleged, through a defect in 
the plant at the theatre where he was employed as an electrical engineer. 

Mr. F. WM. RAYNER, A. I. E. E., said he was superintendent of the 
electrical affairs at all the company's theatres. Mr. Ieaacson was engaged 
as a practical man with a view to avoiding sending to avy outside contractor 
to do repairs. There was no engineer's shop at the theatre, but there were 
the neceseary tools for repaire. 

Mr.J.OWNER, an inspector of factorie , said the sump was in a dangerous 
р sition, and the cover was an improper arrangement. Since this accident 
uccurred such works as these bad been included in the Factory Acta. 

Mr. MINTON-SENHAUSE submitted deceased was not a workman, 
that there was no evidence of defect or negligence, and that there was, 
consequently, no case to go to the jury. 

His HONOUR held that no negligence was proved, and there was no 
case to go to the jury. He therefore nou-suited the plaintiffs. It was a 
painful duty, but he could come to no other decision. 

Mr. MOYSES having asked for leave to appeal, made formal application 
under the Workmen’s Compensation Act. The application was adjourned 


West India and Panama Telegraph Co. (Ltd.) v. Cuba 
Submarine Telegraph Co. (Ltd ). 


In the House of Lords, on Monday, this case came up on appeal from an 
order of the Court of Appeal affirming, with some variations, a judgment of 
Mr. Justice Farwell (fully reported in our issues of May 25, 1900, March 
15 and 22 and June 14, 1901), and at the conclusion of the arguments of 
counsel 

Lord MACHNAGHTEN (presiding), in moving that the appeal be dis- 
missed, said the whole question turned upon the agreement made in 
January, 1870, but before calling attention to the language of that agree- 
ment it was necessary to recall the circumstances under which that 
agreement was made. In 1869 there was a land line connecting 
Santisgo and Havana, and at that time the Government of Cuba was 
not very strong, for the island seemed to have been in a state of 
perpetual dieaffection or insurrection, and no reliance could be placed on the 
line for the transmission of messagea beyond it. There was also in existence 
ja 1869 au American company called the International Ocean Telegraph 
Co., which had a line from Lake City to Key West and thence to Havana, 
and it was in contemplation by this company to ex end its business so as 
to gather all the traffic of the West Indian i-lands. Apparently, 
in consequence of the difficulty of telegrapbic transmission over the 
island of Cuba, this company thought it better to promote another 
company—which was done by the establishment of the West India and 
Panama Telegraph Co.— which was to take off its hands communication 
between Cuba and the West Indian islands. That company in its turn 
found it desirable to form another company to carry on telegraphic com- 
munication by sea from Santiago to Havana. The International was the 
parent of the Panama Company and the Panama Company or Cuba Com- 
pany, and these three companies were bound together by the strongest 
ties of mutual interest. Each company entered into au agreement 
with each of the other two companies, and the agreement between 
the Panama and Cuba companies was the one with which their 
lordsh:ips had to deal. The substantial question depended upon the 
meaning of one expression which occurred in several clauses, but the point 
was as to the clauses providing that the Cuba Company would band over 
and forward by the West India Company all telegraphic messsges received 
hy or sent through the lines of the Cuba Company for any other parts of 
the world with which the West India Company might be in telegraphic 
communication. Now, what was the meaning of that phrase “ telegraphic 
communication." He thought their lordships might adopt the view taken 
hy the Court of Appeal. He should say that a company was in telegraphic 
communication with every place with which there was interchange of tele- 
grapbic messages, to which it could send messages, and from which it 
could receive messages. That was the view the Court of Appeal took of the 
matt r. In his opinion, the Court of Appeal was right in giving that 
extended meaning to the expression, and that any other meaning would be 
contrary to the ordinary plain meaning of the phrase. There bad been an 
argument that the Cuba Company was a mere local enterprise, but the real 
object of this sgreement was to secure for these three companies the benefit 
of messages sent to New York and forwarded to London. The respondents 
had expressed themselves satisfied with the order of the Court of Appeal, 
and, therefore, it was not necessary to deal with it, but he desired to guard 
himself from being understood to say that the companies meant to bind 
t! emselves not to enter into any agreement without the consent of the other. 

Loris Brampton, Robertson and Lindley concurred, and the appeal was 
accordingly dismissed with costa, 


Hiram Maxim Lamp Oo. (Ltd.) v. Wardlow and Others. 


On Friday Mr. Justice Farwell heard an application for the holding over 
of the hearing of this action. 

Mr. JENKINS, K.C., said the action was brought by the company 
againat certain persons who were directors of the company for an injunction 
to restrain defendants from making a certain call. The directors of the 
Hiram Maxim Lamp Co. (continued counsel) had refused to allow plaintiffs’ 
nominees access to the board meeting or to interfere in any way with the 
business of the company. He urged that the plaintiffs had a good cause 
of action against the directors, who refused to give up a list of share- 
holders, and plaintiffs were, consequently, afraid that the affairs of the 
company were not being properly conducted. 

His LORDSHIP, having reviewed the course of the litigation between 
the parties, refused the application. 


Alleged Trespass. 

At Darlington County Court, on June 18, Messrs. Cox- Walkers were 
sued by the agent of the Rev. W. Eckersley, for £12. 19s. 10d., as damages 
for trespass. Au injunction was also sought. It appeared that defendants 
hold a contract under Darlington Corporation for the maintenance of the 
fire telephone system, and in 1894 fixed a bracket on property owned by 
plaintiff. An action for damages was entered, but was settled by defen- 
dants paying the sum claimed. By accident the trespass was repeated, 
and defendants, on becoming' acquainted of this, removed the bracke*, but 
declined to pay damages. 

For defendante, it was stated that there had been no damage, and that 
when the wires were subsequently fixed, they were only near one part of 
plaintiff's premises, and that leave for wires to cross property they did not 
touch was seldom asked for. 

Judge TEMPLAR said defendants had not been given an opportunity of 
doing what any ordinary person would do. Permission to affix wires was, 
however, necessary, and defendants were liable to actionsof this kind. Few 
people would bring them, but when they were brought the penalty must 
be paid. As defendants had not acted contumaciously in the face of the 
Court he would not grant an injunction, and as it was a case of mere 
inadvertence, only moderate damages (£1 and costa) would be given. 


Improper Fencing and Guarding. 


At Margate three summonses, under the Gas Works Clauses Act, 1847, 
for improperly feucing, guarding, and lighting electric light trenches, issued 
by the Broadstairs and St. Peter's Urban Council against the Isle of Thanet 
Electric Tramways and Lighting Co. (Ltd.) were heard at Margate on Mon- 
day. The trenches had been excavated for the purpose of laying electric 
light cables. 

For the defence it was contended that the trenches had been sufficiently 
guarded and lighted, and that this was borne out by the fact that no one 
had fallen into them, and no complaints had been made respecting them. 

The Bench convicted, and imposed a fine of 40s. in each case, with 12s. 
Court fees and £2. 2s. eolicitors fees. 


Re London and Provincial Electric Construction Oo. (Ltd). | 


On Tuesday, the petition of Mr. J. W. Vickers to wind up this company 
was diemissed without costs, as the petitioner’s claim against the company 
having been settled. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


The Derby Technical Education committee require an assistant 
lecturer and demonstrator in physics and electrical engineering 
for the Municipal Technical College. Forms of application, to be 
returned by July 10, from the principal. See advertisement. 


Manchester Tramways committee require three foremen linesmen. 
Applications to Chairman, 55, Piccadilly, Manchester, by 1 p.m. 
July 5. See advertisement. 


Hornsey Local committee of Middlesex County Council, require а 
teacher of electric lighting and electric wiring: Applications to Mr. 
В. S. Gott, Guildhall, Westminster, by July 12. See advertisement. 

Edinburgh Corporation require an assistant to the superintendent 
of mains, Applications to reeident electrical engineer (Mr. F. A. 
Newington), Dewar-place, Edinburgh, by July 7. See advertisement. 

The Council of the Metropolitan Borough of Southwark (London) 
require a charge engineer. Applications to town clerk (Mr. J. A. 
Johnson), Town Hall, Walworth-road, S. E., by 4 p.m. July 2. See 
advertisement. 

The Stepney (London) Guardians require an engineer for their 
Childrens' Homes at Stifford, Essex. Applications to the clerk (Mr. 
S A. Lewis), Guardians’ offices, Barnes-street, Ratcliff, E., by July 23. 
See advertisement, 


Swindon Corporation require an electrical engineer and tramways 
manager. Au advertisement contains further particulars. Applica- 
tions to the town clerk (Mr. Robert Hilton) by July 9. 

Three telegraph linesmen are required by the Government of 
Northern Nigeria for eight months, Applications to Crown Agents 
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for the Colonies, Downing-street, London, S.W., by July 7. See 
advertisement, 

The Indian Telegraph Department invite applications for five 
assistant superintendentships in the telegraph department of the 
Government of India. Applications to secretary, Judicial and Public 
Department, India Office, Whitehall, London, S.W., by June 30. 


London County Council require an electrical distribution engineer 
for their tramway department. Applications by 10am. of July 14. 


The Council of University College, Bristol, require a demonstrator 
in engineering. Applications by July 4 to Mr. J. Rafter, registrar 
and secretary, 

A demonstrator in electrical engineering is required for University 
College, Nottingham. Applications to secretary by June 30. 

The position of principal of the Wandsworth Technical Institute is 
vacant. Applications to hon. sec., 4, Galveston-road, London; S. W., 
by June 30. 


An assistant master in engineering and mathematics is wanted for 


Birmingham Municipal Technical School. 


Salary £125. Applica- 
tions by June 30, 


Mr. G. H. Barnby Holmes, pupil of the city electrical engineer 
(Mr. С. A. Midgley), has been appointed junior assistant engineer at 
York electricity works, and Mr. P B. Walker, of Bradford, has been 
appointed chief clerk of the Corporation’s electric lighting department, 


Mr. H. W. Henderson, of Hull, has been “иш sh ift engineer 
at the Cork Electric Tramways and Lighting Co. s station. 


Acts of Parliament.— On Monday the Royal Assent was given 
to the following acts: 
Electric Lighting Orders Confirma- 
tion (Nos. 2, 5 and 4), 
Brighton and Rottingdean Seashore 
Electric Tramroad. - 
Derbyshire and Nottinghamshire 
Electric Power. 
Newcastle-upon-Tyne Electric Sup- 
ply Со.'в Act. — Birkenhead Corporation. 
Manchester Corporation Tramways. ' Erdington Tramways. 


Beckenham.—A committee is considering the advisability of pro- 
moting a bill to authorise the construction of electric tramways, and 
to obtain farther powers respecting the electricity undertaking. 


Carnarvon.—Mr. Assheton Smith has applied to the Gwyrfai 
Rural Council for ir aci in connection with his application for a 
provisional order authorising the erection of electricity works for the 
мру of electricity for the Dinorwic Quarries and іп the parishes 
of Llanddeiniolen ənd Llanfairisgaer and a portion of Llanberis. A 
committee of local representatives of each of the parishes has been 
appointed to consider and report upon the matter. 


Chichester.— Acting on the recommendation of the Electric 
Lightiog committee the City Council have decided to transfer their 
rovisional order to the County of Sussex Electrical Power Distri- 
ution Co, which undertakes to repay the cost of obtaining the 
order, and to take steps, within 12 months, to establish electricity 
supply. The right of purchase has been reserved by the Council at 
the end of 14 or any subsequent period of seven rai and current 


Mar.cheater avd Liverpool Electric 
Express Railway. 

Cornwall Electric Power. 

Middlesex County Council Tramway. 

Gloucesterahire Electric Power. 

Scarborough Tramways. 

Preston Corporation. 


is to be supplied at 3d. per unit for public lighting, or £15 per 
annum per arc lamp burning till 11 p.m., with £2 additional if 
fitted with two incandescent lamps to burn from 11 p.m. till dawn. 


Dundee.—The treasurer made his annual statement last week, 
when it was announced that the current year’s revenue, including the 
balance forward, was estimated at £25,914. 15s. 9d., and the expen: 
diture at £25,667. 10&,showing a surplus of £247. 5a 9d. The 
revenue was made up as follows:—Balance from 1902, £217. 11s, 9d. ; 
rale of electricity for privatelighting, £15,967. 48. ; motore, £600 ; public 
lamps, £1,005 ; tramways, £8,126 ; and the expenditure :—Gene- 
ration of energy, £9,720 ; distribution, £975 ; ри lighting, £370; 
renta, rates, taxes, &c., £2,650 ; management, £1,352. 10s. ; interest, 
£5,000 ; sinking fund, £2,800 ; contingent fund, £2,800. They had 
782 consumers at the end of the year, compared with 617 last year, 
and the total units sold were 1,860,881, against 1,041,800. The area of 
lighting now consisted of the whole city. The only change they pro- 
posed to make in the price of current was the reduction of $d. per unit 
for power. He proposed that the price of electrical energy to ordinary 
consumers, otherwise than by agreement and for motive power, 
per quarter should be as follows:—For any amount up to 20 units 
бв. 8d.; for each unit above 20 units, 4d.; and that all consumers 
who consume above 10,000 units be charged 3d. per unit above 
10,000, subject to 5 per cent. discount for monthly accounts. The 
public lamps are to be charged at £15 each for those burning the 
whole night, and £7. 10s. each for those burning part of the night, 
net. Electrical energy for motive power will be charged for as 
follows :—60 units or under per quarter a minimum of 78. 6d., above 
60 units per quarter 14d. per unit if taken through separate meter, but 
if not taken through separate meter the ordinary rate of 4d, per unit, 


subject to 5 per cent. discount. The rate for tramways will be such 
as has been agreed on between the two departments The accounts 
and estimates were approved. 


Baling.—The accounts of the electric lighting department for 
the year ended March 31 have been issued, and show total 
expenditure of £110,311. 4s, 5d., an increase of £8,361. 23. Id. 
for the year. The receipts from the sale of current amounted to 
£10,603. lls, and with meter rental (£431. 19s, 6d.), public 
lighting revenue (£3,547. 6s. 2d.) and miscellaneous items the total 
amounted to £14,741. 3s. Generation, distribution and manage- 
ment expenses, &c., came to £8,183. 7a. 6d., leaving a gross profit 
of £6,557. 16s. Interest absorbed £3,333. 33. 9d., £2,704 was 

uired for sinking fund instalment, and after providing £100 for 
bad debts, the net profit for the year amounted to £421. 10a. 11d, 
against a loss of £512. 4s, last year. The number of units sold to 
private consumers was 453,387, and 252,399 units were supplied for 
public lighting. The equivalent number of 8 c.p. lamps connected 
was 45,448, representing 991 consumers, The ave price obtained 
was 5°61. per unit, and the percentage of gross profit to capital was 
5:63. There are 72 public arc lamps, and the equivalent of 1,113 
8 c. p. incandescents for public lighting. 

Bbbw Vale.—The Ebbw Vale Company have offered to supply 
electric current for public lighting at 2d. per unit, provided a mini- 
mum of 50,000 unita per annum is required. 


Falmouth.—Crompton & Co. have submitted proposals for obtain- 
ing a provisional order for erecting electricity works in the town, 
and their representative (Mr. Purvis) has been asked to meet the 
General Purposes committee to discuss details. 

Finchley.—An inquiry was held last week into the application of 
the Council to borrow £35,000 for the erection of electricity works. 
Technical реа were supplied by the electrical engineer (Мг. Е. 
Calvert) who said that the district was a large one, and was rapidly 
developing. Gas was expensive, and at the outset the Council would 
be able to supply electric current cheaper than gas, The three-wire 
continucus-current system of distribution, with a terminal pres- 
sure of 250 volts, had been decided upon. Circulars had been 
sent out in 1900, and he calculated that the probable initial 
requirements would be equal to 14,506 8 c.p. lamps. Since the 
receipt of the replies the number of buildings had increased, 
and there was reason to believe that many of the new residents 
would be prepared to adopt electric lighting. The summary of the 
cost of the scheme was as follows :—Buildings £8,000, machinery 
and apparatus £10,600, mains, &c, £14,150, sundries £2,250, 
a total of £35,000. The station had been so designed as to admit of 
extensions to the generating plant if necessary. Replying to 
Mr. Sydney Morse (for the North Metropolitan Electrical Power 
Distribution Co.), Mr, Calvert said he thought a municipal under- 
taking was more likely to pay than опе run by a company. Evi- 
dence was also given by the surveyor (Mr. F. Smythe) and 
by the chairman of the Council (Councillor B. Todd, J.P.) 
Mr. Todd had no objection to taking electricity in bulk from 
an independent company if it were in the public interest to 
do so. Mr. Morse said that his clients would supply electricity 
at an average price of 374. per unit, and he asked the inspector 
not to make his report until the Council and ratepayers had had an 
opportunity of seeing whether they were prepared to make an 
ih acu on that basis or not, but Mr. Tod rep that they 
had decided that a municipal scheme would be preferable. There 
wa3 also opposition by some ratepayers. 


Forthcoming Books.—There will shortly be published, with the 
approval of the Eastern Telegraph and its Associated Companies, a 
* Social Code," compiled by Mr. R. Atkinson, of Salisbury House, 
London, E.C. The lines on which the work is being prepared 
will render it of great assistance as a means of communication 
between colonists and their friends at home. The simplicity of 
arrangement and the large number of everyday phrases which the 
book will contain, make it peculiarly adaptable to the requirements 
of colonists, travellers and members of the public services. Inquiries 
or information about domestic or personal matters may be cabled at 
the least possible expense. One advantage of this particular com- 
pilation lies in the fact that the Eastern and Associated Telegraph 
Companies have arranged to keep copies for public convenience at 
home and foreign stations. The volume will be of convenient siz: 
for the pocket, it will contain more than 10,000 carefully-selected 
phrases of daily use (with spaces for additional matter to be filled in), 
and the published price will be 5s. 


Great Yarmouth.—The electric tramways were opened for traffic 
on Thursday last. 


Hanley.—The electric lighting accounts for the year ended Dec. 31 
Jast show that the capital expenditure at that date amounted to 
£79,882, 48. 8d., an increase of £6,552. ls. 6d. for the year. The 
receipts from the sale of current for private lighting were 
£10,545. 8з, 1d., and for public lighting £1,960, making, with meter 
rental (£302. 17s.) and receipts from sale and repairs. of other 
apparatus (£57. 178. 9d.) a total of £12,866. 28. 10d. The annual 
expenses were £8,513. 19s. 10d., leaving £4,352. 3з. to meet interest 
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(29,156. 63, 1d.) and sinking fund (£2,148. 4s, 5d.) The net profit 
was, therefore, £47. 12s. 6d., which has been carried forward. 825,127 
units were generated, 151,051 were supplied to public lamps, 546,551 
to private consumers, and 93,714 nsad on works. The total number 
of 8 c.p. lamps connected was 46,300. 


Huddersfield —The Local Government Bord have declined to 
sanction the borrowing of £516. 123. 8d. for defraying the costs of 
obtaining the electiic lighting orders of 1890 and 1896, and have 
excluded this sum from the amount sanctioned in April last. The 
sum has been charged to capital account, and has now been trans- 
ferred to depreciation and contingencies account. 


Intercommunication Telephones.—The General Electric Co. 
have ready illustrated sheets of particulars of the Combat (com- 
mon battery) patent intercommunication system, specially designed 
for small suites of offices, warehouses, private residences, &c. The 
*: Combat” system is claimed to be the simplest on the market, as 
the selection of line and the operation of ringiog is effected by one 
and the same movement —the insertion of а loos: plug. 


Leeds —The electric tramway between Moortown and Roundhay 
has been opened for traffic. 


Light Railways.—The Highways committee of the London County 
Council are opposing the application of the Crystal Palace Light 
Railway and Tramways Co. for the construction of a light railway 
from Lordship-lane to the Crystal Palace. 

The Board of Trade have, after modification, confirmed the Orping- 
ton, Cudham and Tatsfield Light Railway Order, 1902. 

The Swansea and District Light Railway order has been confirmed 
by the Board of Trade. 

The Colne and Trawden Light Railways (Capital Powers Amend- 
ment) Order has been submitted tothe Board of Trade for confirmation. 
Objections by July 8. 


Liverpool-St. Helens Tramway.—The tramway between Liver- 
pool and St. Helens is now open for traffic, a full service being given 
on Wednesday. 

The Liverpool Corporation have exteuded the city tramways from the 
present terminus at Old Swan to the City boundary at Knotty Ash, where 
the Lancashire Light Railways Co.'s line—the Liverpool and Prescot Light 
Railway—commences and continues to the boundary of Prescot, where it 
forms a junction with the existing tramways of St. Helens, which go 
through Prescot, Rainhill and Eccleston Park to St. Helens, and then on 
to Haydock. The Liverpool and Prescot Light Railway Order was granted by 
the Board of Trade in March, 1899, and the line has been fully constructed 
and equipred for some montbs, but, owing to the connection with the city 
tramway service being incomplete, it has not been opened for publi traffic. 
The Light Railway is nearly 34 miles in length, and is of the tramway 
type, and is to be worked on the overhead trolley system. The Lancashire 
Light Railways Co. is one of the companies controlled by the South Lan- 
cashire Electric Traction and Power Co. (Ltd.), who also control the South 
Lancashire Tramways Co., to whom, by the South Lancashire Tramways 
Acta of 1900 and 1901, powers were given for the construction of over 
105 miles of tramways in the districts between St. Helens, Manchester, 
Bolton and Warrington. Nearly 20 miles of these tramways will be com- 
pleted in six or seven weeks’ time, also a large generating station at 
Atherton. ' 

London County Counci).—At Tuesday's meeting it was decided 
to loan Bermondsey £28,016 and Islington £8,630 for electricity 
supoly. 

T ramwaye.—The Highways committee reported on suggested new 
Raita A ht soe to ba brought before the next sersion of Parlia- 
ment. eir propoeals include the construction of new tramways of 
a total length of about 114 miles on the north side of the Thames, 
at an estimated cost, for the construction of the tramways, the 
paving of the tramway tracks, the provision of cars and car sheds, 
and other works in connection with the tramways, of about 
£529,850, and for street widenings of about £64,416 ; while, on 
th» south side, the total length of tramway is about 22 miles, 
and the cost of the construction of the tramways and other 
works in connection therewith is estimated at about £945,700, 
anl of the necessary street widenings at about £198,891. The 
committee propose that those of the new lines which will be 
ultimately connectel with the Council's (northern) tramways (leased 
tntil Midsummer, 1910, to the North Metropolitan Tramways Co ) 
shall be constructed for horse-traction, unless, before the time shall 
arrive for their construction, effect shall have been given to the 
provisions in the 5 lease relating to the reconstruction for 
electric traction of the leased tramways, or the parts of them 
immediately adjacent to, and to be worked in connection with, 
the new 3 The estimates provide, however, for rails 
of sufficient weight to permit of the running of electric cars. 
Those of the new lines which will be ultimately connected with the 
London County Council tramways, on which, being at first detached 
from either of the Council’s tramways undertakings, could be worked 
inde pendently, they propose shall be constructed for electric traction. 

The consideration of the report was adjourned. 

Thames Embankment Tramways.—Some discussion took place over 
the action of the House of Lords in striking out the Thames Embank- 
ment tramway scheme. Mr. Benn said the position was that they 
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could carry the tramway underground to the Strand, but could not 
get to the surface. Dr. Collins suggested that those members of the 
Council who were also members of the House of Commons shoald 
move in the House that the House disagree with ths Lords’ instruc- 
tions. Mr. Benn thought this a good suggestion, and promised to 
see if it could be carried out. 


Lowestoft.—The Council have given formal notice of intention to 
apply for a provisional order for supplying electric current in the 
rural parishes of Ellough, North Cove, Weston and Worlingham. 


Mendomsley.—The Parish Council have accepted the terms of 
ү Contett Iron Co. for supplying electric current to about 30 public 

mps. 

Municipal Telephony.—The Telephones sub-committee of Man- 
chester Corporation has resolved to proceed with the application to 
the Postmaster-General for a licence to establish a municipal tele- 
phone service for Manchester, Salford, and Stockport. 

_ Northfleet.—The Urban Council, by 10 votes to 1, have decided to 
invite offers for a transfer of their provisional electric lighting order. 


Ottawa.—The Municipal Council recently invited offers for the 
installation of a municipal telephone service, with exchange and 
apparatus for 4,000 subscribere. We learn that no tender of prac- 
tical value was received, and the Council will, therefore, invite 
proposals for a modified scheme. 


Russia.— The Helios Company has secured a contract for the 

ponerse plant and electrical equipment of an electric tramway to 

e constructed at Vladicaucas, S. Russia, by La Société des Tramways 
et Eclairage Electriques de Vladicaucase. 


Bleaford. —The Council have decided to provide an electric motor 
for pumping at the sewage farm. 


South Shields.—The Electric Light committee have received а 
communication from the South Shields Gas Co. calling the attention 
of the Corporation to sec. 20 of the Electric Lighting Act, 1882, in 
the hope that they would abandon the idea of supplying, free of cost, 
electric current for lighting to certain persons during May, Juue and 
July. The Gas company are advised to take proceedings for an 
injunction if the Corporation determine to carry out this offer. A 
reply to this letter has been made that the action of the Corporation 
in offering electric energy free of charge during the three months to 
consumers whose premises were wired during those months has been 
regulated by a desire to relieve the pressure upon the department in 
connecting up new consumers which usually takes place in the begin- 
ning of the autumn. As those consumera would enter into an agree- 
ment to take current until Sept. 30, 1903, there would be no loss to 
the undertaking ; but, on the contrary, the proposal would be of 
considerable advantage and benefit to it, and was consequently in the 
interests of ratepayers, With regard to sec. 20 of the Electric Lighting 
Act, 1882, the Electrical committee were unable to see in what way 
they are showing any undue preference, as all new consumers who 
were prepared to conform to the terms of the Corporation would be 
put on the same footing. 


Budbury.—O wing to margin of borrowing powers being insufficient, 
the Town Council's application for sanction to a loan of £12,000 for 
electric lighting has been refused. 


Taunton.—The official inauguration of the extensions to the 
electricity works took place on Monday. Taunton claims to be the 
first town in the United Kingdom to have adopted public electric 
lighting. The present additions to the plant and mains have cost about 
£18,000, bringing the capacity of the station up to 1,600 н.р. The 
electric light undertaking has altogether cost about £62,000. The 
work has been carried out under the supervision of Mr. E. Manville, 
consulting engineer. 

Tunbridge Wells.—At present there is the equivalent of 43,378 
8 c.p. lamps connected, against 35,260 last year. The receipts for 
the past year amounted to £11,314 and the profit was £446. 53. 6d. 

War Relief Fund.—We learn that the handsome sum of £508 
has been contributed to the War Relief Fund for soldiers’ and sailors 
wives and families by the Chelmsford employés of Crompton & Co, 
by means of weekly penny subscriptions. 


— .... 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the we-k ] 


TENDERS INVITED. 


Teddington Urban District Council invite offers from persons and 
companies willing to take over the Teddington provisional order, 
1901, and to submit a scheme for the electric lighting of the district. 
Au advertisement contains some further particulars, and tenders 
have to be sent to the clerk to the Council, Mr. G. H. Salmons, 
Elmfield House, Teddington, S.W., by July 12. 
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The Visiting committee of Devon County Asylum, Exminster, 
invite tenders for wiring alterations and additions, 2,000 lamps, 
booster dynamo and motors, switchboard, replacing of battery of 
120 700-ampere-hour cells, &c. Plans, &., may be inspected and 
rpecifications obtained of the consulting engineers (Messra O'Gorman 
and Coz-ns-Hardy), 82, Victoria-street, Westminster. Tenders to 
the clerk to the County Council (Mr. H. Michelmore), The Castle, 
Exeter, by noon July 23. An advertisement contains further par- 
ticulara. 

Chester Corporation invite tenders for permanent way construction, 
bonds, overhead equipment and cars. Further particulara are given 
in an advertisement. Drawings and specifications may be inspected 
after 23rd inst. at the Town Hall, on application to the city surveyor 
(Mr. I. M Jones) or to the city electrical engineer (Mr. F. Thurs- 
field), from either of whom specifications and forms of tender may 
be obtained. Tenders to the town clerk (Mr. Samuel Smith) by 
10am. July 7. | | 

Chester Corporation also invite tenders for accumulators and 
reversible battery booster. Specifications from the city electrical 
engineer, Mr. F. Thursfield. Tenders by July 7. See advertisement. 


London County Council invite tenders for 50 double-deck electric 
tramcars, complete with trucks, controllere, motors, ploughs, &c., 
a 25-ton electric and three 10-ton hand-power overhead travelling 
cranes to lift 10 tons each ; also for trench work, concreting, brick- 
laying, repaving, &c., in connection with laying of stoneware cable 
ducts for southern tramways. Tenders by July 15. 

London County Council require tenders for steam, exhaust and 
other piping, valves,.&c. Tenders by July 8. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board require tenders for three 500kw. steam-driven, direct-coupled, 
three-pha:e alternator sets; three 50kw. ditto continuous-current 
exciters, &c.; and permanent way (including copper bonding and 
conduits for cables), Tenders to the clerk, Town Hall, Stalybridge, 
by July 7. ° 

Falkirk Corporation invite tenders for steam, exhaust, drain and 
other pumps, feed pump, tank, ; balancing transformers and 
motor generators ; storage batteries ; switchboard and connections ; 
arc and incandescent Jamps and fittings; cable work and travelling 
crane, Tenders to town clerk by noon July 14. 


Epsom District Council invite tenders for a semi-marine bry-back 
boiler, with fittings, &c. ; ejector condensers, circulating pumps and 
pipework ; spray cooling ponds; steam feed and drain pipes, &c. ; 
and a 150kw. steam dynamo (vertical enclosed high-speei engine) 
and switchgear, &c. Tenders to clerk by noon July 18. 


Nuneaton and Chilvers Coton Electricity committee invite tenders 
for private lighting cables (paper) and public lighting cables (rubber), 
joint boxes and compounds ; also 20 arc lamp columns with 1асап- 
descent brackets, сор with lamps, cutouts, switches, resistances 
and accessories. Tenders to chairman by June 30. 

Gillingham Urban District Council invite tenders for water-tube 
boilers, steam and exhaust piping, condenser, cooling tower, three 
high-speed engines, 250kw. tri-phase alternatora, switchboard, 
underground cables, arc lamps, crane and well. Tenders to clerk 
by 3 pm. July 17. 

Ipswich Corporation invite tenders for engines and dynamos, 
storage battery, overhead hand travelling crane, feeders, mains and 
road work, permanent way construction of tramways, and arc lamps. 
Tenders by noon July 5. 


Wrexham Town Council invite tenders for a water-tube boiler and 
superheater, a 300kw. steam alternator and additions to switchboard. 
Firms wishing to tender should communicate with Mr. W. H. 
Trentham, 39, Victoria-street, London, S.W. 


Romford Urban District Council are open to receive offers for the 
construction and maintenance of electricity supply works. Offers 
to clerk by noon June 30. 

West Ham Borough Council require 50 double-deck electric tram- 
cer‘, complete with electrical equipment. Tenders to town clerk by 
4 p.m. July 8. 


Lowestoft Corporation i vite tenders for rails, fish-plates and bolts 
and permanent way construction for.their electric tramways. Tenders 
to town clerk by 5 p.m. July 12. 


Sunderland Tramways committee require tenders for permanent 

bes &rd overhead equipment and cables Tenders to chairman by 
aly 9. 

Newcastle-on- Tyne Guardians invite tenders for lighting three relief 
offices. Tenders by noon July 11 to Mr. J. W. Gibson, 127, Pilgrim- 
street, Newcastle-on-Tyne. 

Newcastle-upon-Tyne Corporation invite tenders for 2,000 tons of 
tramway rails, fish-plates, &. Tenders to Chairman Tramways 
committee by noon July 10. 


Bexley District Council invite tenders for points and crossings and 
boilers, Tenders by July 7. | 

Cheltenham Guardians invite tendera for providing inter-commu- 
nication telephones at the workhouse, Tenders by 5 p.m. July 2. 
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Willington Quay and Howdon Industrial Society invite tenders for 
electrical plant. Tenders by July 14. 


Manchester Electricity committee invite tenders for 19 months 
supply of stores, Tenders by July 1. 

Manchester Electricity committee invite tenders for high and low- 
pressure piping. Tenders by July 3. 

Tenders are invited for electric lighting installation at the Edinburgh 
free library extension buildings. Tenders to town clerk by July 7. 


The Norwegian State Telegraph Department invite tenders until 
noon of July 7 for telephone cable and for Leclanché battery glass. 


TENDERS REOBIVED AND AOCEPTED. 


The London County Council have received eight tendera for an 
electric light installation at the Battersea fire station, ranging from 
£107. 108. to £225 ; seven tenders for Camberweil station, rangiog 
from £91 10s to £195; eight tenders for Battersea river station, 
varying from £85. 104 to £198 ; and eight tenders for the Battersea 
Park-road sub-station, varying from £35. 194 to £90. 10a, The lowest 
tender (that of Cramer & Co.) was accepted in each сазе, 

Bray District Council have acc2pted the following tenders :— 

Chamberlain and Hookham, meters. 

Brush Company, transformers. 

General Electric Co., batteries, voltmeter and balances. 

Reason Manufacturing Co., demand indicators. 

Brighton Town Council have accepted the tender of В ск w, 
Vaughan & Co. for 300 tons of steel Ер ре rails, 12 tons of fish-plates, 
and 20 tons of sleepers at £2,611. 10s. ; and that of Askham Bros. 
and Wilson (Ltd.) for points, crossings, drain boxes and other sundries 
at £1,117. 19a. 11d. 


Barton (Lancs.) Board of Guardians have accepted the tender of 
Messrs. Browett, n & Co. for a steam dynamo for £591 ; and 
that of Messrs. Collier & Co. for lamps and wiring. 


The Liverpool Overhead Railway Co. have placed an order with 
the St. Helens Cable Co. for 8 miles of 37/14 dialite bitumen cable. 


Cleckheaton District Council have accepted the tender of the Lan- 
cashire Dynamo and Motor Co. for five electric motors, 

Greenock Corporation have accepted the tender of the Indiarubber 
Company, Silvertown, for the supply and erection of a 300kw. steam 
dynamo, with steam and exhaust piping, for £3,160. 

Seven tenders, varying in amount from £291 to £327. 184. 21, 
were received for the electric lighting of the Wakefield Technical 
and Art Schools, and the lowest, that of Mr. George Hood, of Dews- 
bury, has been provisionally accepted. 


BUSINESS NOTICE. 


Messra. F. F. Bennett, A. Ward-Thomas and J. W. Donaldson 
(trading as Bennett and Ward- Thomas), electrical engineers, Winters- 
buildings, St. Ann’s-street, Manchester, have dissolved partnership. 
Debts by Messrs, A. Ward-Thomas and J. W. Donaldson, who contiuue. 


BANKRUPTOIES AND LIQUIDATIONS. 


David Roberts, electrical and motor engineer, 30, Macklin-strzet 
(formerly of 3 and 5, Whiston-street), Derby, has been adjndicated 
bankrupt. 

The Telephonic Bell-Push Syndicate (Ltd.) is to be wound up 
voluntarily, and Mr. H. A. Wilson, 39a, Lombard-street, London, 
E.C., has been appointed liquidator. 


Plant, &c., for Sale.—Particulars of some electric lighting plant, 
which is for sale about the end of June, are given in an advertise- 
ment. The plant includes two Crossley 16 H P. gas engines, one 
E.C.C. and two Morley compound-wound dynamos, a Pritchett and 
Gold battery, &c., and can be seen by appointment at Messra, Jones 
Bros., Oakwood-court, Addison-road, London, W. 


Barton-upon-Trent Gas and Electric Light committee will shortly 
have for sale three Lancashire boilers, particulars of which are set 
out in an advertisement. Further information from the manager 
and engineer (Mr. F. L. Ramsden), Gas and Electric Light Works, 
Burton-upon- Trent. 

The Metropolitan Electric Sapply Co. (Ltd.), 16, S:ratford- place, 
London, W., have two Brown's patent steam feed-water heaters for 
sale. The plant can be viewed by appointment. Sze advertisement. 


Telegraph Stores Sale.— Tenders are invited for the purchase of 
about 40 tons of gutta percha, a quantity of copper, lead, and other 
metals, covered wire, tools, glow-lamp tops, &c. Forms of tender, 
&c., from the Controller of Stores, G.P.O. (West), EC. Tenders by 
10 аш, July 16. See advertisement. 


Slot Meters.—The Rochdale Electric Co. have received an order 
for 1,000 slot meters from the Northern Counties Electricity Supply 
Co. The order, claimed to be the largest ever placed for a prepay- 
ment meter, follows one for 500 meters given by the same company 
this year, 
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Lime-washing.—The importance of lime-washing on works and 
factory premises, in order to ensure cleanliness and to conform to 
the conditions laid down by the authorities, lends interest to the 
introduction on the market by Messrs. A. C. Wells & Co., 102-104, 


Midland-road, St. Pancras, London, of the “ Lightning” lime 
and colour washer, which, we understand, ## is being largely 
adopted for use in electric car sheds and similar buildings. 


the directions for 
after use show that 


The apparatus is simple in use, and 
mixing the wash and cleaning the machine 
—— —.—— 


a labourer, with a little supervision, will easily acquire the use of 


the apparatus and wash over a large area in a short time. There 
are other uses to which this useful device can be put. The illus- 
tration shows the gt ag fitted for work. No outside power is 
required, and lime, whiting and cold-water paint can be applied at a 
speed of from 8 to 10 sq. yds. per min. It is claimed that one coat 
with the machine on rough surfaces is equal to two applied with the 
brush. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from June 18 to 24, with the porta of 
destination :— 

Africa—Alexandria, £328 (telegraph material); Cape Town, £389; 
Durban, £1,915; Lourenco Marques, £113 (telegraph material) ; Port 
Elizabeth, £66. A ustrulasia— Adelaide, £117 (including £54 telegraph 
cable); Fremantle, £248 (including £189 telegraph wire) ; Melbourne, 
£1,320 (telegraph wire); Sydney, £545; Wellington, £60. Ceylon— 
Colombo, £451 (telegraph material). China—Shanghai, £279 (including 
£9 telegraph apparatus) France—Boulogne, £140. Germany — Hamburg, 
£160. Gibraltar, £15. Holland—Amsterdam, £49. Hong Kong, £291. 
India—Calcutta, £786. Japan— Nagasaki, £512; Yokohama, £438. 
Sweden—Stockholm, £333. Total £8,564] against £10,295 in the corre- 
sponding week last year (June 19 to 25 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz. —The undermenttoned Applications are not open to public inspection 
until after acceptance of Complete Specification, The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


April 10, 1902. | 


8,515. E. M. CHAPMAN. “Мес,” electric coupling (for table decorations). 
8,523. E. TOWNSHEND. Birmingham. Electric fittings. 
8,554. M. J. L. WzsroN, Liverpool. Regulation of arc lamps. (A. de 


Puydt, Belgium.) 


8,337, J. E. SurrH. Manchester. Shade holder. 
8,528. J. E. SMITH. Switch for ineandescent lighting. 
8,339 and 8,540. J. E. Surrn. Incandescent electric lighting and electric 


call bells. 

. J. E бмтн. Manchester. Connecting lamps to dry batteries. 
. А. BzasLEY and Н. Н. Harrison. Electrical time recorder. 
889. A. Тсевк. Electric clock-winding mecbanism.* 

296, T. E. DzvoNsHIBE. Troughs and conduits, 


со со co 
82 
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April 11, 1902. 
8,414. J. Ошувв. Bristol. Lamp-holders. 
8,441. A. ECKSTEIN and A. BRookEB. Manchester. Combined magneto- 
bell and indicator, 
. Е. Bryan апа А. Н. Bay.ey. Electric ignition. 
8,484. H.Scumirr. Multiplex telegraphy. 


8,486. P. M. Justice. Electric telegraphic printing machines, (Rowland 
| Telegraphic Co., U.S.)* 
8,487. P. M. Jusric&. Transmitting devices for telegraphic apparatus. 


(К »wland Telegraphic Co., U. S.)“ 
8,488. P. M. Justice. Producing synchronous motion. 
graphic Co., U.S.)* 
. C. W. ATKINSON. Electrical measuring instruments. 
April 12, 1902. 
. G. H. Battie. Converting electric currents. 
. H. H. Berry, P. T. W. SIMON and E.SkiNNER. Electric switch 
fuses. 
8, 550. W. TooTHILL. 
8.8 57 


(Rowland Tele- 


Lancashire. Water - power valve. 

and 8,558. British THomson-Hovuston Co. 

соп'го] systems. (J. B Linn, U.S.)“ 

8,566. J. N. MaskeLyng, Jun. Wireless telegra һу. 

8,577. Sremens Bros. & Co., С. RODGERS and W. Parker. Carbon 
commutator brushes. 

8,583. R. Happan. Pincers for electricians. 
werke A. G., Germany.) 

8.592. F. H. HADFIELD. Secondary batteries. 

8,596. L. P. STARK. Nails for electric railways and tram ways. 


April 14, 1902. | 

8,616. J. P. TIxRNEVY and J. MaroNz. Dublin. Moving points of an 
electric tramway or railway electrically. 

. Н. Craven and J. R. Garner. Manchester. Trolley heads. 

E. T. WHurrELow. Manchester. Insulating lappiog for electric 

wires. 

‚ F. Н. NALDER and NALDER Bros. AND THOMPSON, 
oscillations of electrical measuring instruments." 

. W. P. Mites. Automatic regulation of the flow of electricity, &c. 

. L. Bartow and J. Youna. Conduits. 

. E. MoIntyre. Shade holder.“ 

. SIEMENS Bros. & Co, Regulating pressure of alternalipg· current 
dynamos. (Siemens and Halske A. G., Germany.)“ 

. T. L. Слввомк. Arc lamps.“ 

April 15, 1902. 

Leeds, Electric lamps. 


Electric motor 


(Bergmann Elektricitiits- 


Damping the 


8,717. W. FAIRBURN-HaRT. 
Co., U. S.)“ 

8,747. SIEMENS Bros. & Co. Locking devices of electrical blocking appa- 
ratus for railways. (Siemens and Halske A. G., Germany).“ 

8,748. Sismens Bros. & Co. Securing and adjusting the active laminated 
rings of electrical machines, (Siemens and Haleke A.G., Germany).* 


(General Electric 


8,784. Н. Н. Lake. Rail bonds. (E. G. Thomas, U.S.).* 
8,788. L. ANDREWs. Alternate current measuring instruments. 
8,789. L Ax DREWS. Electrical distributing systems. 


. W. A. McCALLUM. Mechanism for recessing trolley wires.“ 
. Н. C. FRozLicH and Е. P. Batrp. Liverpool. Controlling devices. 
. J. J. Онволм and E. J. GRisworp. Circuit controllers,* 
April 16, 1902. 
. T. GnEGsON. Manchester. Suspending overhead wires. 
. Н. L. W@DEMEYER. Disinfecting by electric light irradiation.“ 
. Н. W. HELLMANN. Electrical ignition. 
A. Ввоок. Electric light for medical purposes. 
8,866. Н. Ввоокев, W. H. Goss and J. Lea. Waltham Cross. Wireles 
telegraphy. 
8,872. S. BAcH. Liverpool. Switches.* 
. W. RUTHERFORD. Protecting devices for overhead electric traction 
systems. (J. Roberts, Natal.) 
. G. W. JoHNsoN. Arc lampe. 
A.G., Germany.) 
8,892. Н. H. LAKE. Electrically-wound clocks. 
Elektriska Urfabriken, Sweden.)* 
April 17, 1902. 
Dynamo-electric generators. 


(Voltohm Elektrizitätsgesellschaft 
(Aktiebolaget Svenska 


8,969. H. J. HADDAN. (H. L. Peck, U.S.)* 


SPECIFICATIONS PUBLISHED. 
Norz.— All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
. DERBYSHIRE. Tidal motors for generating electricity. 
. BARNARD and STEDMAN. Electric fire alarm. 
. FORTUN and SzuPRUN, Accumulators. 
. WILSON. Safety device for overhead conductors. 
. Batty. Measuring magnetic properties of material. 
. SPERRYN and Woop. Lamp-holders. 
. GARDBER, GARDNER and GARDNER. Electric ignition plugs. 
. Gray. Electrical connections. 
. GRUNDY. Electr cal distribution boards. 
. JUSTICE (“Long Arm” System Co.) Regulators, motors opera- 
ting air or fluid compressors. 
. Lister. Trolleys. 
. TomMas!. Plates for accumulators, 
1901.) 
. LAKE (Tesla). Transmission of electrical energy. 
. Ножлвр. Electric circuits. 
. British THOMSON-Hovuston Co. (Lian) 
16,042. Imray (Hartmann and Braun). 
19,462. DucRÉTET. Electromagnets. 


(Date applied for Jan. 17 


Controllers 
Quantity meter 
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tions and by growth of business in old. The American competition 
has also affected us to some extent, but not as regards prices. 
The growth of our business and the fact that our profit is larger than 
the previous year (our turnover, I think, is about the same) shows that 
our actual output of goods has been considerably larger because of the 


COMPANIES’ MEETINGS AND REPORTS. 
— —— ; 
W. T. Henley's Telegraph Works Co. (Ltd.). 


The 23rd ordinary general meeting was held on Friday, under the pre- 
sidency of Mr. SYDNEY GE DO. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting. 

The CHAIRMAN then said: With respect to the balance-sheet, there 
is little to call your special attention. The capital remains where it 
was, both ordinary and share capital. There is power to have £200,020 
of each, but the actual amount issued of each is £175,000. That 
we may before very long have to increase each capital to the £200,000 
is possible, becau'e our business and other exigencies of the trade 
way not improbably render it desirable that we should add to our 
works, The mortgage d-benture stock remains in the balauce-sheet at 
£50,000, because it is kept alive for special reasons, but you are aware that 
£1,000 a year is being paid off, and at the present date the amount is 
really reduced by £2,000. You will see from the comparison of the 
moneys owing to us and the moneys we owe that, considering the 
large extent of our business, both are very reasonable—that our 
debtors pay up very rapidly and that we ourselves pay our debts even 
more rapidly. The reserve under the cable repairing contract with 
respect to the Bahamas and Florida cable continues to increase, and now 
amounts to £7,215, 63. 10d. aud it has not had to be drawn upon in the 
past year. Besides that we have been for some time receiving on that 
account £350 a year, which goes to form part of our profits. The net 
profit for 1901 was £57,449. 13s. 3d., which is a little more than that of 
last year. We bring forward £24,000, and the result із that the Directors 
are able to ask you to confirm their declaration of & dividend for 
the whole year of 20 per cent. We real have nothing more to say 
with respect to the operations of the past year. There is a paragraph 
in the report to which I may now refer. This says: “The negotiations 
for the amalgamation of the Company with Messrs. Callender's 
Cable and Construction Co. (Ltd.), are still proceeding.” That was 
true at the date of the report, the 10th of this month, but you 
are already aware that they are not nox proceeding, but have come to, I 
my say, an untimely end. You will naturally wish to know something about 
the matter, but I am inclined to think the least said about it the better. The 
Directors were of opinion, and still are of opinion, that an amalgamation 
between two such companies as ours and Callender’s is likely to prove to 
the benefit and advantage of both, provided only that it can be arranged 
upon fair and proper terme, and those terms must relate to two thiogs — 
firat, there must be an agreement as to the right mode of ascertaining the 
amount in the new company to be given to each of the old ones. You will 
understand easily that an amalgamation of this kind could not take place by 
means of the absorption of either company by the other, but that it was 
necessary to form a new company [which should combine both, to each 
of which companies, therefore, must be allotted a certain interest in that 
new company, and the first thing we had to take care uf was that Henley's 
Company received in proportion to Callender's Company a right amount 
of that interest. Iu order to do that the value of what the two companies 
had to sell, or the comparative value of what they had tə part with, to 
the new company had to be taken on a right-basis. As to what was the 
right basis, the Directora of the two companies were unable on some point3 
to come to an agreement. The next thing that had to be considered was 
thàt the arrangements for the working of the new company, partly set forth 
in the Articles of Aesociation and partly left tothe new Board, must be such as 
to ensure as far as possible the harmonious working without friction of the 
two concerns thus brought togéther. I am sorry to вау that on that 
point also the Directors failed to see eye-to-eye with each other on certain 
points, and I think there was sufficient in that ground as well as ia the 
first why the amalgamation should not be proceeded with. I am glad, 
however, to say that the negotiations were conducted in the most friendly 
way, and that they were broken off in the most friendly way; the d vor 
was shut, not slammed. This draft circular was agreed on between the 
committees of the two Boards who bad to come to a final decision ou the 
matter, and who parted as friends. I now move the adoption of the report 
and balance-sheet. 

The MANAGING DIRECTOR (Mr. George Sutton) seconded the 
resolution, and said: I want the shareholders to be assured that these 
accounts, notwithstanding that we thought that an amalgamation with 
Me-srs. Callender's was going to happen, have been made up in exactly 
the same manner as they have been in preceding years, and that the stocks 
(a very important item in the accounts, which, it taken improperly, directly 
affect the profits) have been taken on the same low standard as in 
previous years—a standard actually lower than the market price in very 
many caces—as that has been considered by the Board a proper and wise 
policy for the Company to pursue. No departure bas been made from 
that procedure. Then, again, with respect to the accounts, One of the 
largest items of stock we have to carry is, of course, copper. It will be 
known to many of you that in the latter part of last year a considerable 
fall took place in the copper market. The large stock we carried at the 
end of the year was written down to the market price, and involved the 
Company in a considerable loss in last year's accounts; but that has gone 
into last year’s accounts, and this year is free of that loss. It is a 1-89 
that must occur somet mes in a manufacturing company. The industrial 
crisis in Germany has played havoc with part of our business. Cables 
have ben sold abroad and to some extent here in England by 
Germans at prices which, to English manufacturers, are quite unre- 
munerative, and to that extent, particularly abroad, we bave suffered iu 
our profits. Notwithstanding that, the balance-sheet shows you that 
our profits are larger than hitherto, proving that what we lose in 
one way we gain in another—by ,extension of business in new direc- 


i d 


state that the increase in traffic has been very satisfactory. 
when the traffic with America was very heavy, the whole of the German 
American traffic in both directions was estimated at about 2,800,000 worda, 


es. “ Von Podbielski.” 
of Holland close by the Hoaks lightship, in a neighbourhood where vessel; 
anchor to enter the Zuyder Zes at favourable times, causes the cable to be 
caught and damaged by the dragging of anchors in bad weather, and the 
directors, therefore, propose to remove the cabls from this dangerous place, 
and make a detour of about 50 nautical miles. Repeated interruptions 


ruling prices of raw material being much lower than in 1900. Therefore, 
to do the same turnover we had to manufacture a larger quantity 
of goods. The increase in our buainess has made a great alteration 
in our works. I do not want to frighten you with respect to an 
increase of capital. Mr. Gedge has said something about our wanting 
capital, but my view is that we shall not want any more capital ia the 
immediate future, although we have to spend money on capital account. 
The cash reserves of the company are sufficiently large to enable ив 
in the near future, at any rate to put up the new machinery we must 
have, and which we are going to put down immediately, and the 
new buildings that are necessary, and it may be that we must also 
acquire new land. The extent of our property at Woolwich is only 
a few acres, and we require a great deal of yard room for the recent 
development of our business. Underground cables take up a great 
deal of space, and we have not the room at Woolwich. It is a 
question for the Board to consider in the immediate future as to 
whether they should construct new works, and whether they should b» in 
be in the neighbourhood of London or soms other part of the kingdo I 
can assure you that, as far as I can see, there will be no immediate аар 
for new capital. We shall not want апу new capital this year. Іп connec- 
tion with our business you have to bear in mind that the best assurance you 
have for the future success of this Company is that the men who are con- 
ducting it are the same men who have brought it up to its present condi- 
tion as one of the leading houses in this country io cable manufac'uring, 


and that they have been augmented, by the growth of the Company's 


business, by new men of ability and experience. 
The motion was carried unanimously, as was a resolution approving the 
dividend. Mr. Sydney Gedge was then re-elected a Director, and the 


auditors were re-appointed. A hearty vote of thanks to the Chairman 


Directors and staff terminated the proceedings. 


Deutsch-Atlantische Telegraphen Gesellschaft. 


In the report of the directora of this company for 1901, which covers the 
first completed year of the working of the company's cable, the directors 
Ia 1898 


whilst the traffic over the company's cable last, year exceeded that figure, 


although several interruptions of the cable occurred. These interruptions 
in the aggregate totalled for the year 29 days, the repaira, except in one 
case (when the interruption was caused by an English cable-ship working 


in the neighbourhood of the company's cable), were effected by the company's 
The position of the company’s cable on the coast 


have also occurred near Start Point on the English coast, due, the directors 
consider, to the fact that too light a type of cable was chosen for this 
position. The repairs which were effected here include the replacing of 
these lighter lengths by a heavier type of cable. Experiments made during 
the year with special types of controlling instruments to ensure perfect 
service have been successful, and а syscem of direct transmission 
between Emden and New York has also proved successful and advan- 
tageous to the company’s operations. The staff are gradually becomiog 
accustomed to the new apparatus, and only experience is now 
required to make the system of direct transmission free from error, 
interruption or delay. It is expected that the new system will effect 
economy of working and the saving of travelling and other expenses. In 
1901 agencies of the company were established in Hamburg, Denmark and 
Swelen. It is the experience of the directors that a sure and regular 
working of their system cannot be permanently obtained for іга: 
between Germany and America with a single cable, and even brief 
interruptions of the service are very det-imental to the company’s 
interests. Toerefore, negotiations had been opened with the German 
Post Office authorities to form a basis of agreement for the laying 
of & second cable for traffic between Germany and North America 
in order to provide accommodation for the growing traffic. These 
negotiations have, so far, resulted in an agreement with the German 
Government authorities, and in a new cable-working contract. By the 
agreement the concession owned by the company dated May 28, 1889, is 
prolonged to Dec. 51, 1944. The laying of a second cable is also pro- 
vided for in two sections, the first from Borkum to Horta (Azores) which 
is to be working by Dec. 51, 1903, and the second between Horta and New 
York to be working by Dec 31, 1901, the entire cable to be in operation by 
Jan. 1, 1905, otherwise the supplemental concession to be null and void. 
The German Government pays to the company for the right of using the 
two cables for the year 1904 750,000m. (provided the first section of the 
second cable is working before Jan. 1, 1904); from Jan. 1. 1905, to 
Dec. 31, 1944, the annual payment is to be 1,710,000m. provided the 
second cable is working prior to Jan. 1, 1905. This payment is to b» 
reduced in 1905 by 90,000m., in 1905 by 60,000m , and in 1907 by 350,000. 
From the date of working of the Borkum Azores section of the cable the 
Government has the right to a proportion of 16pf. per word on all fully- 
peid traffic between Germany and transitting Germany on the one side, 
and North America and beyond on the other. Tne surplus of the receipts 
for the firat 5,750,000 fully-paid words (at 1m. per word) belongs to the com- 
pany to cover expenses and all other charges on ordinary traffic, and beyond 
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that number of words the German Government receives an additional share 
of 50pf. per word until 7,170 fully-paid words are cabled in any one year, 
when this special 50pf proportion of the receipta for the Government termi- 
nates. The German Government has also the right to this special proportion 
of 50pf. per word on traffic exceeding 3,750,000 fully-paid words during the 
time when only the Emden-Azores section of the cable is working, during 
which time the cable of the Commercial Cable Co. (Azores-Canso- New 
York) takes part of the German-Azores- New York traffic, the proportion 
due to the Commercial Company being deducted from the Government's 
special proportion of 50pf. per word. If a higher rate than 1m. per word 
is fixed for other than ordinary telegrams, the Government's share of 16pf. 
and 50pf. respectively per word is to be raised accordingly ; and if the 
rate is reduced below 1m. (in consequence of a general reduction of tariffs) 
a proportional reduction in the Government share is to be made. In such 
cases the 3,750,000 and 7,170,000 words respectively will be considered as 
realised as soon as the receipts amount to 5,750,000. and 7,170,000m. on 
fully-peid traffic. In the event of interruption in the working of the cable 
the company has the right to claim indemnity during the period of inter- 
ruption, but must forward telegrams at its own expense in such way and by 
such route as the German postal authorities shall deem best. If the company 
is unable to supply an alternative route during interruption, or if the 
German authorities consider the route selected unsuitable for the neces- 
sities of the traffic, another route may be provided and the Government's 
peyments will continue to be made to the company ; but tbe company 
must refund to the Government the costs of such diversion of traffic, provided 
the annual amount for which the company is so liable does not exceed 
1,710,000m. Under the agreement the manufacture of the second cable re- 
ferred to is placed with the Norddeutsche See-Kabelwerke, of Nordenham, 
which concern undertakes to establish and lay the two sections within the 
stipulated time at a cost, for delivery in working condition, transport and 
laying, of 20,084,000m. (£1,004,200), bringing up the cost of the new cable 
to rather over 21,000,000m. (£1,050,000), including a sum to be provided for 
interest, Tbis is a somewhat heavier charge than the cost of the com- 
peny's first cable as several modifications are bemg made in the construc- 
tion of their second cable, including a thicker sheathing for 551 nautical 
miles, an addition in length of 56 nautical miles and a heavier core through- 
out to increase speed of working. It is proposed to issue 4 per cent. stock 
of the nominal amount of 20,000,000m., for which purpose the German 
Government guarantees as interest and amortisation an annual sum of 
1,010,470m. The Government guarantee is to be vested 'n a trustee, 
with whom an additional sum of 400,000m. ів to be placed in 1904. The 
agreement further provides for certain modifications of the company’s 
articles of association under which all agreements between the company 
and other telegraph undertakings with regard to the routine of telegrams, 
tariffe, connections with other lines, and similar management points ; also 
all agreements with other Governments must be presented for the German 
postal authorities’ approval before conclusion, The directors conclude by 
stating that the annual indemnity of 1,710,000m. (of which 1,010,470m. is to 
be deducted for guarantee of interest and amortisation of the bonds) will 
enable the company to provide both for expenses of repairs to the second 
cable and the increased cost of working the two cables. It is also antici- 
pated that the traffic of the first 5,750,000 fully-peid words over the com- 
pany's cables will provide a satisfactory income on the share capital. 


ANGUS BLECTRIC LIGHT AND POWER CO. (LTD.)—At the meeting last 
week the chairman (Dr. Stone) said the reeult of the past six months’ 
working, making their first complete year, after paying expenses, had been 
a net profit of £42. Asa general rule, companies counted upon a loss for 
the first year, and eometimes for two, and in cases where corporations 
took up electric lighting there was invariably a loss the first year, so that 
it seemed their operations had been carried out in a satisfactory manner. 
No doubt as soon as the public found the benefit from these motors the 
number would increase very much. Lighting applications were coming in 
freely, and the number of lamps applied for and the number connected were 
both in excess of the estimate 


BRITISH CONTINENTAL ELECTRICITY CO. (LTD.)—The directors’ report 
s'ates that during the year 60 new installations have been connected, while 
the number of Jamps added were equal to 1,571 8 c.p. The gross receipts 
from sale of current showed an increase of £270 over last year. After 
writing off £90. 8s. 11d. as depreciation, £75 from preliminary expenses, 
and £50 from special legal expenses, and placing £67. 16s. 8d. to reserve, the 
balance is £767. 2s. 8d. Of this sum 2275 has been absorbed jn payment 
of interim dividend at rate of 54 per cent. per annum on the cumulative 
preference shares, leaving £492. 2s. 8d., which the directors recommend 
shall be appropriated in payment of dividend at rate of 54 per cent. per 
annum on the cumulative preference shares for the past half-year, and in 
payment of dividend at rate of 2 per cent. per annum for the year on the 
ordinary shares, leaving £38. 12s. 6d. to be carried forward. 


EDMUNDSON’S ELECTRICITY CORPORATION (LTD.)—In the directors’ 
report for the year to March 21 it is stated that, including £2,201. 19s. 1d. 
from last year, the net profit, after payment of interest, is £50,962. 13s. 9d., 
or, with premiums on new issues (£6,807. 6s. 4d.), £37,770. Os. 1d. After 
deducting preference dividend (£6,701. 4s. 8d.) and interim dividend at 
rate of 5 per cent. per annum on ordinary. shares (£4,437. 10s.), there 
remains £26,651. бе. 5d., which the directors recommend should be appro- 
priated to a final ordinary dividend at rate of 9 per cent. per annum 
(making 7 per cent. for the year and absorbing £7,987. 108.) on the 35,500 
shares issued prior to October, 1901 ; a dividend at rate of 7 per cent. on 
the ordinary shares issued in October, 1901 (£889. 11s. 8d.); and a deferred 
share dividend of 7 per cent. (£1,575). £10,000 is to be added to reserve, 
and £6,179. 58. 9d. is carried forward. Since the last report a central 
station at Newport, Isle of Wight, has been opened, and powers have been 
obtained for electric lighting at Ryde, Cowes and Ilfracombe. The terms 


upon which the undertaking of the Woolwich (District) Electric Light Co., 
Ltd. (in which Edmundson’s Electricity Corporation has a considerable 
interest), has been sold to Woolwich Corporation allow of a return of 
upwards of £2 a share to the shareholders of that company. The sale is to 
be completed during 1902. During the year 10,000 preference shares, 
10,000 ordinary shares and £40,000 debenture stock have been iesued. 


GENERAL ELECTRIC POWER CO. (8. APRIOA.)—An adjourned meet- 
ing was recently held at Jobannesburg. The directors’ report stated 
that the nominal capital remained at 200,000 in £1 shares, with 
13s. 6d. called up. At the commencement of the war the electric 
power plant was taken over by the Government of the late South 
African Republic, who ran it to light the township of Germiston, and 
to supply power to certain mines which were being worked by them. 
Upon the British occupation the plant was handed over by the Boers 
iu good condition, and was run satisfactorily from then onwards. 
Mr. R. G. Fricker, in moving the adoption of the report and accounts, said 
the last statutory meeting was held on March 30, 1899. During the first 
nine months of 1899 the company increased its output by 41 per cent. over 
the previous year, but the war necessitated shutting down the mines, which 
were the company’s principal customers. So far the profit on the actual 
working had been inconsiderable, as the company had heen run primarily 
to supply power at the cheapest possible rate to its shareholders, 
who entirely consisted of mining companies, and to whom the price of 
current had been reduced as the business increased. Since the works were 
handed back to their rightful owners by the Boers they had been working 
more or less successfully. Their uncalled capital was £65,000. 


GREENWOOD AND BATLEY (LTD.)—The report of the directors for the 
year ended March 31 states that, after providing for interest and manage- 
ment expenses, and making provision for doubtful accounts, the profit 
amounts to £31,667.133.5d. £7,500 is written off for depreciation, £10,000 
added to reserve, and dividends recommended for year to March 31 of 
7 per cent. on the cumulative preference and 5 cent. on the ordinary 
shares (absorbing £15,615. 13s. 3d.), leaving £3,026. 4s. 1d. to be carried 
forward, Steady progress continues to be made with the De Laval steam 
turbines for electric generation and other purposes. The works of the 
English De Laval Steam Turbine Co., adjoining Albion Works, are com- 
pleted, the plant is installed, and the manufacture of turbines is now being 
carried on. The directors anticipate a ateady increase in sales in this 
important branch of their engineering business. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD. ) 
— At the meeting on Monday the chairman (Mr. R. W. Wallace, K.C.) said 
the period covered by the accounts was 15 months. Of the liabilities on 
uncompleted contracts (£61,514), £55,000 was under the general contract 
and £4,255 for tramway machinery. They had undertaken to supply 
power for working the Kalgoorlie tramways, and for that purpose it was 
neceesary to put in additional plant, which was not included in the original 
contract. The tramway is working eatisfactorily. They had decided to 
issue debentures for £50,000, and of that amount the contractors (Messrs. 
J. G. White & Co.) bad agreed to take up £10,000. The local board in 
Australia had been dissolved, as they found it was difficult to work with 
two boards, and had therefore appointed an efficient manager to carry out 
the board's instructions in Australia. According to contract their work 
was to be completed in July next, but they had already completed a large 
amount of the work, and were able to supply current to the tramwaye, 
which started on May 20. 


LISBON ELECTRIO TRAMWAYS (LTD.)—The directors’ report for year 
ended Dec. 31 states that the conversion of the Lisbon tramways from 
animal to electric traction was continued during the year, and by the 
end of 1901 more than half of the lines were in operation electrically. 
The total length of route in operation at end of December was 24,504 
metres, representing 47,724 metres of single track. Working by animal 
traction showed a loss, even under best conditions, and the numerous 
interruptions, due to construction, added to this loss considerably. The 
speedy conversion of the system became, therefore, a factor of paramount 
importance to the prosperity of the enterprise, and the rapid progress 
made during the year is mainly due to the untiring efforts of the general 
manager and chief resident engineer officer (Mr. W. B. Rommel), and the 
staff of the construction company. The earnings, which up to the intro- 
duction of electric traction had been steadily falling off, immediately 
increased, and the results of each new eervice opened to the public have 
been equally satiefactory. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The report of the 
directors for the year ended March 31 states that the gross receipts (in 
sterling) in the River Plate were £114,841.56. 8d., against £109,540. 15e. Ad. 
for the previous year, and the working expenses in London and River Plate 
£60,545. 2s. 8d. After deducting interest and interim preference and 
ordinary dividends, and adding transfer fees and interest on investments, 
there is a profit of £33,405. 18s. 3d., added to £6,058. 16s. 9d. from previous 
year, making £39,464. 15s. After transferring £20,000 to reserve (making 
this £75,000), the directors recommend a final ordinary dividend of 4} per 
cent., making 7 per cent. for the year. £06,414. 158. is carried forward. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The directora' report for the 
year ended Dec. 31 last states that the revenue ainounted to £75,554. 4s. Od. 
£20,673. 178. 2d. is charged for ordinary expenses, and £17,720. 128. 9d. for 
expenditure relating to repairs of cables, &c. 494. 19s. 7d. is taken 
for income tax, leaving (with E322. 1s, brought forward) £57,586. 16s. 
£7,508. бв. 8d. is absorbed in debenture interest, and £16,566. 1s. 4d. for 
sinking fund, leaving £13,311. 16s., and the directors propose to place 
£13,000 to general reserve, and to carry £511. 168. forward. The revenue 
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includes a further sum of £12,000 in respect of subsidy due from the 
French Government, but which has not been paid. This arrear now 
amounta to £80,415. The negotiations with the French Government, 
however, in regard to the purchase of certain of the company’s cables have 
been successfully concluded, and the first instalment of £112,000 on account 
of the purchase has been received. 


WEST AUSTRALIAN GOLD FIELDS (LTD.)—At the meeting on Tuesday 
the chairman (Lord Castletown) said they were interested in the Kal- 
goorlie Tramways, the Kalgoorlie Electric Power and Lighting Corpora- 
tion and the Kettle River Power Co., and he thought that in those 
undertakings they had valuable properties. Mr. Stoneham said that they 
anticipated great profits from the Kalgoorlie tramways. They knew 
approximately what the tramways would bring in, because they had 
careful reports made by the advisers of the Perth electric tramways. The 
Kalgoorlie tramways had created a record. They began to build on 
Jan. 20, and on May 20 they ran the firat five cars. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


бета d 
ENGLISH AND GENERAL TRAMWAYS CO. (LTD.)—Reg. June 19, capital 
£25,500 in 5,000 ordinary shares of £1 each and 10,000 deferred shares of 
1s. each, to acquire, construct or have an interest in tramways or railways, 
and to equip, maintain and work the same by electricity or other power. 
Mr. P. J. Breuchley, Mortlake-road, Ilford, is the first secretary. 


PARRALL INCANDESCENT ELECTRIC LIGHT SYNDICATE (LTD.)— Reg. 
June 17, capital £10,000 in £1 shares, to adopt an agreement with T. D. 
Farrall and to carry on the business of electricians, engineers, generators 
and suppliera of electricity, manufacturers of and dealers in electrical 
apparatus, &c. The subecribers are: E. C. Macmillan (550 shares), T. D. 
Farrall, electrical engineer (750 shares), C. F. Lewne, N. B. Falconer, J. B. 
Gemmell, F. G. Soper, T. D. Farrall, jun., electrical engineer (each with 
100 shares). Reg. office: 22, Chancery-lane, W.C. 


JAMES PROCTOR (LTD.)—Reg. June 12, capital of £10,000 in £5 shares, 
to acquire the businees carried on at Burnley by Mr. J. Proctor, and to carry 
on business as mechanical and electrical engineers, brass founders, boiler and 
tool makers, machinists, &c. Reg. office, Hammerton-etreet Ironworks, 
Burnley. 

KILMALCOLM ELECTRIC LIGHTING 00. (LTD.)—Reg. in Edinburgh 
‘June 12, capital £10,000 in £1 shares, to carry on in Kilmalcolm or else- 
where the business of electrical engineers, electricians, engineers and con- 
tractors, suppliers of electricity manufacturers of electrical apparatus, &c. 
The first directors are R. Barr, T. H. Barr, J. Fullarton, Dr. J. Parker, 
W. F. Salmon, W. A. Sloan and W. B. Stirrat. Reg. office. 116, Hope- 
street, Glasgow. 


MOTOR MANUFACTURING Co. (LTD.) – Reg. June 12, capital £80,C00 
in 58. shares, to adopt an agreement with the Motor Manufacturing Co. 
(Ltd.), to acquire patents, concessions, &c., and to carry on the business of 
motor, cycle, vehicle, boat, launch, flying machine and carriage builders 
and dealers, elecu icians, engineers, machinists, suppliers of electricity for 
motive power, traction, light and heat, &c. Reg. office: 47, Holborn 
Viaduct, Е.С. 


NEW CENTURY (FOREIGN) ARC LIGHT CO. (LTD.) — Reg. June 17, 
capital £10,000 in £1 shares, to carry on business of an electric light com- 
pany in all branches, to construct and instal cables, wires, accumulators, 
lamps and works, to generate and supply electricity, to manufacture 
machinery and apparatus, &c. Reg. office: 28, Victoria-street, S. W. 


THORNTON AND ATKINSON (LTD.)—Reg. June 9, capital £3,000 in 
£1 shares, to take over the business of engineers carried on by Mesars, H. 
and A. R. Thornton, and the business carried on by Messrs. J. N. Atkinson 
and E. C. Harris as the Bradford General Electrical Co. The subscribers 
are: H. Thornton, engineer, W. Beanland, A. F. Mossey, J. N. Atkin- 
son, engineer, E. C. Harris, electrical engineer, R. Thornton, engineer, 
A. E. Rhodes, architect. The first directors are H. Thornton, A. R. Thorn- 
ton and J. N. Atkinson. Reg. office: Providence Foundry, C:e.kheaton. 


HOVE ELECTRIC LIGHTING CO. (LTD.)— According to the return to 
March 26 the capital is £100,000 in 20,000 shares of £5 each, of which 
12,745 have been taken up. £5 per share has been called up on 12,000, 
and £3 per share on 745 shares and £62,252 has been received, in addition 
to £336 paid in advance of calls. Mortgages and charges, £25,000. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The annual return to 
March 10 gives the capital as £25,000 in 5,000 shares of £5 each, of which 
5,000 have been taken up. £15,000 has been received. Mortgages and 
charges, £5,000. 549 shares have been allotted since date of above return. 

NORWICH ELECTRICITY CO. (LTD.)-In the return to April 29 the 
c'pital is given as £100,000 in 10,000 shares of £10 each, of which 8,750 


have been taken up. £87,500 has been received. Mortgages and charges, 
450,400. 


CITY NOTES. 


— ыла 


_MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 2d ud. per oz. (June 26). Consols (24 per cent. 96—96! for 
money, 86—96} for account; 24 per cent. 964—97 (June 26). Consols 
224 vid J uly ш 5 Continuation Days, July 9 and 28; 
icket Days, July 10 an ; Pay Days, July 11 and ; Mini bare 
Carry-over Days, July 8 and 25. á за а 


CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 6 рег- 
cent., tax free, has been declared payable July 1. 


CITY OP LONDON ELECTRIC LIGHTING СО. (LTD.)—The transfer 
books and register of holders of the 6 per cent. cumulative preference 
shares will be closed from July 2 to 16 inclusive. 

METROPOLITAN DISTRICT RAILWAY CO.—Messrs. A. L. Stride and 
Charles Spofford have been elected on the board of this company. 

OKONITE LIMITED—A private meeting of debenture-holdera was held on 
Monday to appoint new trustees. These are to be nominated by Mr. 
W. Holmes (solicitor to the company). 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—The 
directors state that the transfer of the Parliamentary powers obtained by 
the company in 1900, and of the various contracts entered into by it. to 
the South Wales Electrical Power Distribution Co. has been effected. This 
transaction has resulted in a profit to the company of £31,508. 10s. The 
directors have decided to pay an interim dividend for the period to 30th 
inst. at the rate of 10 per cent. per annum, payable 30th inst. 

THOMAS PARKER (LTD.)—The annual report of the directors states 
that, after writing off various depreciations, the balance standing to credit 
of profit and loss account is £9,049. 9a. 9d., out of which a dividend is pro- 
posed at the rate of 10 per cent. per aunum (less tax) requiring 
£7,060. 76. 2d., the balance (£1,987. 2s. 7d.) is carried forward. 

WESTERN TELEGRAPH OO. (LTD.)—The coupons of this company's 
second issue of 5 per cent. debentures, due 30th inst., will be paid at Parr's 
Bank, Bartholomew-lane, London, E.C. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


+ 


| wer | B [ee on 
Line. ended B | or Dec. No or 
3 (a) | weeks Amount. 
£ £ £ 
Aberdeen Corporation. iu d T bas | 
Ayr Corporation ...... ..jJune21 | 290| >... 5| 1,372 e 
Birmingham Tramways. „ 21 5,015 |+ 476 24 [115,520 | +29,299 
Blackburn Corporation. „„ 20 817|+ 181 25 | 17,302 | 
Blackpool Corporation... „ 19 661|- 114, 12 | 7,576 
Blackpool and Fleetwood, ,, 21 470 — 122 25 | 8,315 |- 
Bolton Corporation ...... „ 22 1,546 ＋ 234 12 | 18,720 |+ 712 
Bradford Corporation i T $us ке 
Brighton Corporation... „ 22 2824, ... | 30 | 18,669 
Brisbane Tramways...... May 7 | 2,072 |+ 479 19 | 44,214 |+ 5,198 
*Bristol Trams & Carriage June20 | 4,457 |+ 81] 24 [102,116 |+ 3,566 
Burnley Corporation. „ 21 656 |+ 265 712 8,217 |+ 2,775 
Buenos Ayres & Belgrano Б eo . а а 
Calcutta Tramways Со... „„ 21 25.753 ＋ RG, 55 25 |R555,851 |+ 852,050 
| 


Cardiff Corporation ...... 


Carlisle Tramways Co... „ 21 176|2- 98125 3.574 ＋ 22 
Central London Railway „ 21 7,577 4 1,314 25 [169,396 4 14,358 
City & South London Бу. „ 22 | 5,017 |+ 1,110! 25 | 74,465 | + 25,526 
Cork Elec. Tramways Со. , 19 | 569+ 53/824 | 10,767 |+ 376 
Devonport & Dist. Trams „ 15 | 413] .. 254| 9,414 - 
Doncaster Corporation... js ase Те $us P" ID 
Dover Corporation ...... "E 2255 12 2,492 — 123 
Dublin & Lucan Railway „„ 22 111 — 1 25 2,4532 T 62 
Dublin Southern Dist.... „ 20 819 — 111/724 19, 588 + 3.345 
Dublin United ............ „ 20 3,594 240/124 85280) : 
Dudley— Stourbridge ... „ 13 664 | - 25%! 16,104 |+ 2,257 
*Dundee Corporation. „ 20 758 T 85| ... | Же ini 
East Ham Council ......  ... »- € vis - ees 
Gateshead & Dist. Trams „ 15 745 ＋ 244) 233 15,604 |+ 1,498 
Glasgow Corporation. „ 21 11,687 261) 3 35,467 |+ 551 
Greenock & Port Glasgow, , 15 564,4 335 251 10,136 |+ 5,791 
Hartlepool Tramway&..| „ 13 250 * 251 5,057 |+ 575 
Hull Corporation ......... „ 21 1,720 f 86 12 20,449 |+ 299 
Isle of Thanet Coo „„ 14 575 — 1360 sss T 
Kidderminster & Dist..... „ 15 105|- 31| 254 2,503 T 20 
Leeds Corporation.. . „ 21 4,850 415 12 62,478 |+ 8,998 
Liverpool Corporation oes m Lac aon 
"Mel dos Overhead Rly. „ 22  1,517|- 55225 55,798 |— 3, 487 
Manchester Corporation „ 21 5,049 4,168 $54 123,124 $us 
Merthyr . . „ 15 200 — 22 233 4,610 — 699 
Middleton - „15 243 114 3,496 2 
Newcastle-on-Tyne Corp f» 1 4650 \ au. cu om 
Oldham, Ashton & Hyde. „ 13 | 502 15 234 11,538 |+ 100 
Perth (W. A.) Elec. Trams | .. 70 Ne ТУИ ane 
Poole & Dist......... өөө. „ 15 245|- 26) 233 5,191 — 99 
Portsmouth Corporation. „ 21 1,575 f 870. 27 
Potteries ............ eses) „ 15 | 1,4501 — 6| 254 33,093 |+ 1,201 
Salford Corporation | „ 25 | 2642!+ 858 12 | 29,600 wie 
“Sheffield Corporation. „ 22 | 4,257 |+ 689| 25 | 95,201 715, 197 
Southampton Corporat'n|  ... РА sie id io i» 
Southport Tramways . , 15 256/+ 102 2354 4,725 |+ 1,380 
*S. Staffordshire Trams...) , 15, 724|- 37 254| 17,710 T 466 
Sunderland Corporation.“ „ 22 ' 1,137|+  76| 12 | 13,018 |+ 1,069 
Swansea Trams. . . , 15 450/+ 18) 254 10037 |+ 845 
Taunton Trams... „ 13 56| — 234} 1,561 ME 
Tynemouth & Dist, ....| „ 15 259 7 11 234) 5,075 T 261 
Wigan Corporation ...... E ie 85 T ко se 
Wolverhampton District’ „ 15 1550+ 78 254 3.348 > 2147 


(a) These comparisons are with the corresponding period last year, 
* ly electrical. t Minus8 days { Minus 2 days, J Plus $ days. {Plas 8 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


Amount! LAST PREVIOUS Price RATE PER BUSINESS MNR 
om 1 eg 74 NAME, Weex's Pricr,| Tuesday, | Скнт | DIVIDEND DUE. DURING 6 DAYS 
SHARE. | DEND. JUNE 18, June 24. YIELDED. ENDING Jos :4 
100,000 1 e i ddl mic. Lt Ond (fiy pd.) А i d 
EL Bl’okh’th& Gr’nw’ch D'si'ct > a s 
£100,000 | Btock | 41% Do. 4% Ist Deb. Stock Prv. Certs, (red. | &con.).| 100 104 100 104 4 6 9 га 
7,500 10 14/0 | Bournemouth and Poole Elec. Suppl ES M 12 11 12 516 8 ec 
7,600 10 4/6 De. per Oent. Oumulative Pret. * 9 103 9 103 4 5 9 ee 
470,000| Btock N 2 por Oent. Debenture Stock (red.) ‘a| 103 106 101 10 467 à 
20,000 2 4 Brompton 4 K Kor а Elec. Supply Ога......... d f4 9 9# 4413 4 
20,000 И 8/6 Do. Cent. Preference 9 of J 9% 813 8 | March and September 
2 1,000 - 4A Calcutta Bice apply Ordinary (Nos. 1-20,000) ji 9 s} А. 85323 ы 
4 001-30,000 1 - 
£350,000| Stock 4% Central ке Supply Со, 47 Guar. Deb. Stock..| 105 107 105 167 815 2 zm 
£0,000 s 6/0 | Charing Cross А Strand Elec. зын (1 to 50 P) `% 9 10 9 10 5 0 0 | February and August 
y z 3js 2o (50, 001 to A d фы „өз, oe cents * Түү A b3 01 ? 3 18 5 ee 
. Cent. erence . soc ip» Ее 
£250,000 | Btock | 4% Do. A Deb. Stock Red.. xd} 105 107 1056 107 814 9 wie 
44,426 5 1/6 Chelsea Elec.Supply Ord. (Nos.1-14, 000420,501-50, 986) 5 6} 6 53 214 6 | March .............. 
511:0,000 Steck 47 Do. 4 per Cent. Debenture 8 (red.) (ee 108 111 108 111 4 1 1 | June and December... 
70,595 10 10/0 tty o London Electric Lighting Ord. . e i-e 8 Hu 8 9 5 5 7 | Februaryand August 
40,000 10 6/0 6 per Cent. Cumulative Pref, ...... xd) 1g 19$ 111 123 418 0 | January and July 
£420,000 Stock 5 * Do. врет Cent. Debenture Stock (red.)  xd| 123 128 121 126 4 0 8 | June and December... 
£330,000 Stock [4 Do, % 2nd Deb. Stock Certs. (all pd.) .. Xd 108 106 ICi 104 46 7 * 
£0,000 10 4/0 | County of London and Brush Prov. Ordinary. 7h 8 d ТОШ!" 414 2 6 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preforencs..... . 19 18 12 18 412 4 | March and Beptember 
£490,000 Steck 4 «De b. Stock (all pd. ) (red.) Eres xd мә 112 107 110 4 110 e 
10,20€ 5 4 Folkestone tricity Supply Co. Ordi пау. ti ц а 812 0 & 
£50,000 | Stock — Do, 43 Ist Debenture Stock (red.) мы een 102 105 102 105 - ме 
11,000 > 4/0 | Hove Electric Lighting Ordinarg. . . . 7 E 7 8 500 кз 
31,001 E 5/0 п and ghtabrid Ordinary die 306 10 11 10 11 41011 d 
lo, cc Я 6 Do. Cent. Ist Pre ei 63 ei 6i 4 811 | January and July 
£90,000 | Stock H Do, 41 Deb, Stock (red.)...... I Deb. Stk. (red.) 101 104 101 104 8 16 11 hs 
$115,"0 | Steck á Kenstn.& Kngtbg.Co. s Notting Hill Oo.(J't.St' n.) 47| 104 107 104 107 8 1411 " 
£ 11,000 Й -- | London Electric Supply Ordinary. . -~ 14 Hi 1+ 11 — - 
16,546 5 3/0 ро, 6 per Cent. Preference ................-...... 4 4 44 6 13 4 
4: 50,000 Steck 4x 4 per Cent. lst Mortgage Debentures . f4 99 £4 £9 4 010 Mar., June, Sept., Dec. 
JUL, UUL 10 7/0 Metropolitan Ei Elec. = PM (1 to 85,000) 16 17 16 17 3 16 6 |A and October. 
£3:0,00 | tok P Do. Bock Firet Mo xd} 111 115 109 113 819 June and —.— 
£310,000 | Sicil 24 per Cent. Mort. Deb. Stock (red) ха] 93 101 97 100 810 0 a 
10,555 10 6/6 | Notting lectric Ordinary . sos. 14 15 14 16 8^8. 0| NN ( 
17,194 5 5/0 Oxford Electric Ordinary soror- FERRE CORO $99 PP "^ petari ә, 5 6 Б 6 4 3 4 "n 
— кез 4% Do. 4% Debenture Stock . ГҮҮ К ТҮТҮКТҮҮ a 102, 9 а ^ 8 18 10 Г? 
, s. Rand — 00000: 00002 sor fet өө: 14 1 eee eee 
£115,90C | Bæk — River Plate Elect. Lt. & Traction 6% let Mor. Beb. . 70 15 70 76 е January and July ... 
£100 ,1Cb 10 445 | *Royal Electric Co. of Montreal 447, 1st Mrt. Ьа... 103 105 103 105 4 6 9 | April and October. 
«0.00 ; 96 | St, Јашев'вапа Pall Mall Electric Ordirsry ....... ч} 154 143 15 413 7 February and August 
$0,00: Н ae Do. 7 per Cent. Preference ..... ..... ... * 0% RT] 9 813 8 n „ 
4150,00 Stock 812 Do. 3} per Cent. Debenture Stock (red.) ха) 98 101 97 100 810 0 — 
13,00 E » | Smithfield Markets Electric Supply Отдіпагу.... .. 11 22 11 2 ^ 2 
450,00 8: ook 14 Do. 4% Debentures peoo te eee er LA AA LLLA £0 90 80 90 4 8 11 eee 
66,00 Й si: South London Electric Supply Ordirary........... se- 23 3% 23 31 1 ба 
10,0С0 s 56 | Weetmingter Rlectric fannie Cvà!ve*- 11 12 11 12 4 7 6 | March and September 
25,141 5 1/3 Do. ö per Cent. Cumulative Preference es 34 4 34 і deu m 
— k ELECTRIC RAILWAYS, TRAMWAYS, me А 4 seit 0 
, 0 | Anglo-Argentine Shares 1 to 260 em . „ 44 4 4 4 811 pril an s. 
£230,006 | ttoch Фо. Е ermanent 6% Deb. Stock .. Xd) 187 132 125 13) 112 2 «e 
20,00t 10 6/0 Barcelona Tramways Ordinary 8 s 9 8 9 8 6 8 ons 
10,00 10 6/0 ' Cumulative 8 PES 84 24 dt 94 6 6 3 - 
. £145,106 | & ock ux Do. 44% Debenture Stock (red.) . .. 95 100 95 — 1C0 410 4 — 
15 10 |0 | Blackpool and Fleetwood Tramways...... sue. „ 134 144 18 144 498 = 
16,00 Н e Brisbane Electric Trams, Ан 8 3} 44 8 4} ion ae 
75,00 5 6 Be NS 43 5 11 5 500 га 
6400,00 | Stock 2 Do. 44% Deb, Prov. Certe. rd 104 107 102 105 re ра 
£0,001 10 5 Bristol Tramways and Carriage Ordinary . sen. 21 22 21 22 813 4 | February and August 
25,001 10 $ Do. OumulativePre‘ereneo(fally 1 10 103 10 10} 815 0 - 
г 100,001 | Stoch í Do. ( per Cent. Debentures ..... . . .. 106 08 16 108 814 1 | February and August 
20,6C( 10 HY British Columbia Electric nn nee r 7 74 7 d 213 4 5% 
50,006 10 Do. 6% Preference .. iU and wan ЙӨР Sori Бар Sod 91 104 93 10 417 6 | Msy and November.. 
42: 0,006 40 22 Do. 449% let Mort. Beba. 1024 1047 102% 104% | 6 9 — 
100,000 10 12: British Electric Trection Crdinary.... xd& sights 13) 143 12 18 618 6 БЯ 
100,000 10 9j. Do. 69% Cum. Pref... s. €XFighta! 124 13 111 19% 418 0 | February and August 
*\00,00С | Stoch D Do. b per Cent. Perpetual Debentures .. ..... 121 127 124 127 818 9 $^ 
1 00,006 b 2 Buenos Ayres & Belgrano * 8 1$ 13 1 1j I „+ 
40,000 5 в/с Do, 65 rm. Frei. . ...... 42 11 41 Ы 514 3 x 
27,500 М 10% Do. * | „ 5 53 5 58 E-ri $i 
й: 20,000 | Stock 5; Do. Cent, Debentures .... xd 104 107 162 10 415 3 еч 
# 20,000 | Btock 55 Do. zud Deb. St k Prov. Certe. бай pé xd 97 100 95 18 5 2 0 бэ 
$5,000 10 /0 Calcutta . — (Nos. 1 to 84,440) . out 34h 15 " 2 0 0 i 
ёш) 100 | 44% 4} 1st Deb. Stock (Sab эзне» йы a0. "303. 110 106 108 487 » 
420,006 1 172 Cape — c Tramways Shares ........................... 28 28 1B 28 316 2 ‘oa 
£1,5€0,014 | Stocs $ Central London Ordinary Stock . . . 104 107 104 107 315 1 | June and December... 
£494,098 | Stock 4 Do.: 47 Preferred NU /—————Ó v 106 1(5 (8 814 1 @ 
£494 ,99¢ | Stock 4% Do. Neve TOOK сы уы ыал ыймын || 160. S 100 ИЗ 8 17 10 i" 
£4 95,201 100 t% Do. 4% Deb. ... 117 150 117 150 З pa 
40,00 t 26 | City of Birmingham Trams. Co. 5% Cum. Pret... 43 E4 43 (i 4 10 11 ва 
£ 300,C00 100 4 bo 4% 1st Mort. Debs. ...... w^ 1 104 101 104 8 16 11 - 
£1,330,000 Steak %% | Qity and South London Railway Gon. Ordinary ... Coe Jt. Г n. 214 1 February and August 
87, 10 1 Ordinary (Nos. 22, 50 to 60 005. „„ LI] [II] L1] 1] 
10 10 0/1 Do. (60,001 to 70,CC0) .. — Ms 
&lov,t0 | Btook $% Do, b per Cent. Perpetual Preference (1801). 128 123 1; 133 816 5 i - 
5200,06 woch [y 4 Do. (18 896 "ТҮТҮГҮН Л OE Re ИЛ и ЕЙ 127 180 123 )81 8 17 8 
£150,000 | Steck m Do. (1901)... ке esses | 191 125 193 126 d ме 
£446,463 | Stoch 4% Do, % per Cent. Perpetual Debenture . a 115 118 115 118 8 9 7 | May and November 
бо, 10. 60 | Dublin United Tramways (1596) Ltd. » Ordinary em 1 12 13 12 8 16 11 x 
: 10 о — 6 ee Cent. Preference. os cee reese: 14 1 141 165% 817 5 a 
\ 100 7 т Cent. Mort. Debs, fred.) . £6 £9 96 89 810 8 ‘ns 
30,066 5 6,0 Electric let Traction of Australia 6% Cum. Pret. 4] 4$ 4} 43 6 6 4 ед 
£76,000 | Stock 95 Do. Б рег Cent. Debenture Stock (red.) ха! 101 104 99 101 418 0 ы 
Tavu 10 bU | Great Northern and City Railwy Pref, Ord, + (8%) -. 8 9 8 9 3 6 8 — 
10 B; (fimperia) Tramways Ordinary ........................ 23 $4 23 24 217 2 | March and September 
10 6 t c, s per Cent. Preference... —— ев. өө 134 14 13] 14 4 5 8 ээ РАА 
ampere | Боо) 7 | Do 4 per Cent. Debenture . 110 112 lo 19 4 0 6 | January and July ...... 
30,0C0 5 0/9 | Isle of Thanet Electric Trams and Light'g 596 Pref.. 4k 5 4} 5 es TT 
dt he 14 Liverpoo! Overhead Lailway Ordinary .... .. see- 413 412 Lj 411 3 о 23 | February and August 
„2.10500 8%. 5% Do. брег Cent. Preference ..... ..... .. п ЛОБА 10% 11 411 1 5 к 
0 Stoch 42 Do. 4 per Cent. Debenture .. 98 99 99 10 4 0 0 | January and July 
61,201 10 E/0 London United Trams 5% Cum. Pref, (£10 paid) xd 1.3 11à 10] 11 1 10 11 ve 
t0, lu 2/8 Do, (£5 paid) . xd 54 6 54 б T S 
„£655,341 | Stock 37 Do. 4% 181 Mortgage Debenture Stock... xd 108 108 104 106 3 15 6 a 
4109,65 | Dius k 18.0 Do. Prov. Сегіз. (C50 paid)...  ...... ха 55 57 E4 56 nt T 
„ы, | в,а y: Milwaukee Elec. Rail, &Lt.Co.t%30yrCn.Mrt.Bonds.| 115 119 116 119 45 7 н 
£60,001 Mt А Montreal Str’t R’lw’ySt’rl’g6% Mort. Deba. atl 104 166 104 106 414 9 - 
4140,00 ict 17 Do. Sterling 44% Debentures (1922) .... ... 104 106 104 106 4-6 1 ane 
24,00 i 4% | New General Traction Ordinary 5 thle ЖЕЛ» 2 8 2 8 613 4 өө 
40,00! t 6/0 B е per Oent. Cumulative "Preference Wonne 3 4 3 1 T10 0 Мау „„.... eee ese 
€181,380: 100 5% 5 per Cent. Mort. Debs. (Reg.). 96 100 96 100 5 0 0 PS 
12150,000 | Stock B; Perth (W. A. Elec. Trams, Ltd, 1st Mrt, рер, Stk. zd 101 104 99 102 418 0 н 
|» lt an Potteries Bleciric Traction Ordinary). seso.. 9 10 9 10 400 ЭА 
10, le kt Do. s per Cent, Cumulative reference... 10 11 10 11 41011 | February and August 
4110,00 Stoch “4 Do, рет т Cent. Debenture Stock 107 110 107 110 4 110 poms 
$50, 1 =e Bouth Electric Traction & Power Ord... - - - dol itize 
61,183 1 — Do, / P. Pref rence 12/0 рак ——— am 00е EN vos one April and 06006 
50,000 WE. < - Do. gi Xe ce sence (f (fu Hy | paid 1) .. eee eer eee te ea) ыыы wee = " = * 
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| ELEOTRICAL COMPANIES’ SHARE LIST. 
Last Previous Price BATB PER BUSINESS охи 
те AMOUNT Drvi- NAME. Wzsr's Рисв| Tuesday, Сиит. DIVIDEND Dus. DURING 6 DAYS 
' | SHARE. | DEND. |. JUNE18, June 24. YIBLDED, > ENDING JUNE 24. 
TELEGRAPHS. £s.d Highest | Lowest 
£82,800 108 4% |* African Direct Telegraph 4X Mort. Deb. (red.). 99 103 10 X4 8 18 3 and Me EM TR 
26 10 9 Amason 6090090506090096090900900090 000098066 ете 600 оо- 609 409 33 4 sè 25 эээ вед 
4110, 700 100 eee Do, 6 per 000000000 009 889092 004 092 70 80 70 80 . ove $ 
27.8, 840 Stock 12:6 r зоо гө. 44 47 44 47 5 19 6 Feb., May, Aug, Nov. 45) 4t 
48, 105,580 Stock 25 002006 000000090000 590000 000006000 Ce 09: ses ese 86 88 87 8) 0 10 › ee " 8! к 
1 А : Commercial 200008500 098 cee reece x an., Ape. 7 see 
ШЕТУ? ко 45 Т, ä d "al 981 94 5 і : { Е н : m : è 96; 
Ordinary 699999000999 FECHTOSSS оре 949 ёоо те Е beuary an ugus ITI вое 
6,000 10 10/0 Preference 10 per Oent. 000000000 500000 % . 1% 173 b 13 7 8 2 8 238 | эзе өзө 
18,000 6 2/0 Direct Spanish e09990900090090900000200094999 әр 000006 af 37 2% 8j 6 14 4 Араї апа October...... едә <-> 
6,000 6 5/0 Do,  10perOent. ulative in 94 8% t$ 5 5 8 ни к 
000 50 ax Do. 4 Cent. Debentures estieiscisseeimnrc. |. BIZ. ICSE 0s% 103; | 4 7 В | January and азса mel. x = 
60,710 20 Direct Uni Btates Oa Re. Db, (wit! 000090 г 900 0 94 104 N 104 6 8 10 n Apr., J Och. LI] 900 
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Ir is characteristic of the KIxd's generous mind that, not- 
withstanding the deplorable illness which has rendered neces- 
sary & postponement of his coronation, His Мазевтү has 
resolved that his subjects shall suffer no inconvenience or 
loss which it is within Eis Masrsrv's power to prevent. In 
full accord with this nobility of spirit are his command for the 
celebration of all treats for the poor and needy, and his 
andelayed publication of the Coronation honours. To have 
postponed either of these would have caused heart-burnings ; 
and these His Masesty, with kindly forethought, has sought 
to avoid. 


— — 


Tux personal history of the Kings of England might, to a 
‚ large extent, be expressed merely by writing down a list of those 
whom each King has delighted to honour. The present list of 
Coronation honours is no exception; it proves King Epwarp 
to be a monarch of liberal mind and cultivated taste, a broad 
and sympathetic thinker and student of his time. This ia 
not the place for the altogether agreeable task of analysing 
the Kd's list, except in so far as it comes within the domain 
of science. And into that domain it certainly does extend 
in right royal manner. We have to record the appointment 
of two scientific peers, Lords Kervin and Lister, to His 
Masesty’s Privy Council; the creation of a new Order of 
Merit numbering no less than three scientific peers, Lords 
RavyueicH, KELVIN and Lister, among its first members; 


besides the creation of a large number of scientific baronets 
and knights. Among these last, it is our great pleasure to 
tender congratulations to Sir Orwan Lopez, Sir Автнов 
Кбскев, Sir Јонх Тновмүсвоғт, Sir WILIA Ramsay and 
Sir WI.LIAM MATHER. | 

Тнк Seventh Annual Convention of the Incorporated Muni- 
cipal Electrical Association was opened in London on Wed- 
nesday, and there is every prospect that the meeting will be 
successful and bear good fruit. Those meetings which have 
been held previously in London have always attracted more 
members and elicited better Papers and discussions than have 
the meetings ia provincial towns, and it is to be hoped that 
the practice will be continued of arranging a large propor- 
tion of the annual gatherings of the Municipals” in the 
metropolis. 

— 

A rEATURE of the opening day was the relatively small 
attendance of electricity committee-men. This is probably to 
be accounted for in part by the strictly technical character: of 
the Papers which were on the programme, and in part by the 
counter-attraction furnished by the Royal review of Indian 
troops in close proximity to the Institution of Mechanical 
Engineers’ building, where the meeting was held. A con- 
siderable number of Chairmen of Electricity Committees are 
in town, however, to take part in the Convention, and the 
proportion of leading municipal electrical engineers is great, 
so that the informal chats and comparison of personal expe- 
riences to which Mr. Riper rightly attaches so much importance 
in his presidential address will not be lacking. 

THe level of excellence in this year's Convention was 
evident from the first, for Mr. Бирев'в presidential address 
was among the best and most appropriate we have heard. It 
dealt mainly with electric traction matters, to which Mr. 
Врв has naturally devoted his entire attention since his 
assumption of the post of electrical engineer to the London 
County Council Tramways Department, and the subject of 
combined electric lighting and tramway undertakings. In 
this latter he had long practical experience, both as regards 
design, construction and working, at Plymouth. His 
opinions, therefore, command respect and careful considera- 
tion. ‘Tramway engineers may be surprised, however, to 
read his warm recommendations of the combination of 
electric lighting and traction undertakings now that he 


! has no longer a lighting load to trouble him. Undoubtedly 
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the addition of tramways to an existing electric lighting 
system is in every way desirable, owing to the economies 
effected by the improvement of the load-factor ; but the con- 
verse is also true: that the addition of a peaky load curve to 
a broader tramway curve will undoubtedly increase the cost 
of generation per unit. Experience has shown that when the 
same authority has to supply both lighting and tramways 
there is an economy in combining the two undertakings; but 


to give a fairer idea of the nature of this economy Mr. River* 


should have prepared, in addition to his figures for the financial 
results of two electric lighting stations, one with and the other 
without a tramway load, a third set of figures showing the 
result of running tramways without lighting. 
—— 
Мв. Rmen’s attitude towards the esthetic ’’ objections to 
the overhead trolley system is entirely to be commended. There 


are а few cases, but indeed very few, in which these objeo- 


tions can be advanced against the overhead trolley wire. The 
question of cost must usually be paramount, and Mr. River’s 
three exceptional reasons which justify the adoption of a con- 
duit system need not be added to. With regard to the ques- 
tion of cost, however, it should be pointed out that the three 
figures he gives are for single track in every case. For both 
the surface contact and the conduit systems the cost is prac- 
tically double for double track ; but the cost of the overhead 
line would be far less than double if an additional track were 
added, as the two trolley wires requisite for single track would 
do equally well for double track. | 


— —— 


‘A peputanion of Municipal Engineers and Chairmen of 


‘Tramway Committees appeared on Wednesday before Sir 
Francis Hopwoop and Sir HERBERT JEEkxLL, of the Board of 
Trade, in order to complain of certain of the Board’s tramway 
regulations. The chief grievance was with regard to the 
. speed limit of 10 miles an hour and the use of indicators for 
checking the speed. The deputation, however, was assured 
tbat the Board of Trade were considering the matter,“ 
so there was nothing left for them but to wait and 
see what result this consideration would effect. As regards 
red tail-lights, to which some members of the deputa. 
tion objected, the Board does not appear to be able to allow 
of the substitution of other colours, as it is “ pledged to 
the Home Office not to vary that requirement.” But there 
is nothing to prevent route-indicator colours being used in 
conjunction with the red lamps. On the whole, the deputa- 
tion, which did not attempt reform on any broad basis, does 
not seem to have attained much success, even on a narrow 
basis. 

; — . »—— ———— —— 


Record Railway Speed.—A train on the Burlington and 
Missouri Railroad consisting of nine cars and hauled by a 
` 10-wheeled engine with 6ft. driving wheels, is reported to 
have covered 14:8 miles in nine minutes, which is at the rate 
of 98:66 miles per hour. 

Electricity in India.— Bombay, with & population of 750,000, 
is, up to the present time, without eleotric light, and its trams 
are worked by horses. Other parts of the country are also 
behindhand in this respect, and there are unlimited oppor- 
tunities for eleotrical engineers to develop the industry in this 
vast, and by no means overcrowded, field of labour. 


cent. 
also made it possible to eftect great economy in working. 


The First Locomotive.—There is now being exhibited by 
Tangyes Limited, at 85, Queen Victoria-street, London, an 
historical relic of the greatest interest and importance—no less 
than the first locomotive ever made and run in England. It 
was invented and constructed by William Murdock, the well- 
known assistant to James Watt, who, second only in impor- 
tance to Watt himself, invented numerous devices in connection 
with steam engines. 


Telephony in China town.— An articlein Telephony of Chicago, 
dealing with the Chinese telephone system in San Francisco, 
contains the interesting statement that with only 260 subscribers 
the subscription is but $2.50 per month, and calls outside China- 
town are charged extra at 5 cents each. A hundred addi- 
tional connections are to be made almost immediately. There 
are five sections on the switchboard, and the operators speak 
both English and Chinese. 


Fire at the Royal Institution Тһе Royal Institution was 
the scene of an alarming fire on Tuesday night. Some experi- 
ments were being conducted with chemicals in the Davy- 
Faraday Research Laboratory when an outbreak of fire 
occurred, and in a couple of minutes the room was in flames. 
The firemen from Great Marlborough-street and Scotland Yard 
were hastily called up, and appliances set to work so rapidly 
that the fire was prevented from spreading beyond the 
laboratory. This portion of the Institution was, however, 
seriously damaged. 


A Curiosity of French Law.— It appears that a French law, 
still in force, prohibits any person, being in possession of & 
trade secret, from divulging that secret to a foreigner under a 
penalty of two to five years’ imprisonment and a fine of 500fr. 
to 20,000fr. The offender is also deprived of all civil rights 
and kept under police surveillance for five to ten years after 
his release. A lighter punishment is inflicted in the event of 
а communication being made to a Frenchman resident in 
France, but the maximum is enforced jn the case of a State 
secret. The proprietor of a factory has the exclusive right to 
all discoveries and inventions made within his field of work. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia— Cyprus June 21, 1899 ... 

Л ГАРОТНА April 19, 1902  ... — 
St. Lucia —St. Vincent May 9, 1902 — 
St. Lucia —Grenada .. ......... May 9,1902 — 
Dominica—Martinique ......... May 9,1902 — 
St. Lucia — Martinique ......... May 9, 1902 — 
Guadeloupe — Martinique May 9, 1902 — 
Puerto Plata — Fort de France May 31,1902 ... June 30, 1902 
Jeddah — Suak im June 18, 1902 — 
Mozambique —Majunga (Mada- 

U %%//ö§ö;ð—! yes ТРАНИ June 19, 1902 — 


Wireless Telegraphy.— Mr. Edward P. Thompson brings 
forward the curious theory, in the Electrical World and 
Engineer of New York, that long-distance wireless telegraphy 
їз not accomplished by Hertzian waves, but by means of 
oscillatory currents conducted by intervening lakes, rivers, or, 
in fact, anything that offers a comparatively easy path. He 
further states that the waves would be 16 miles above the 
receiving station with the sending station 1,500 miles distant, 
and, therefore, could not affect the coherer. The aerial wires, 
in the absence of waves, are a necessity in that they act as a 
capacity by which the ово аќогу earth current is conducted 
through the coherer. 


Fatalities on American Railways.—No less than 86,277 
persons were killed and 469,027 injured on the railways of 
the United States during the last 18 years. According to the 
Engineering Neus of New York, three-fourths of the fatalities: 
were neither employés nor passengers, but of those thoze who 
were injured, nearly all were on goods trains service, and the 
old system of coupling was responsible for most of them. In 
1898 a law was passed requiring all goods trains to be fitted 
with automatic couplings and air brakes, and since that time 
the fatalities to servants engaged on this work have decreased 
by abuut 85 per cent. per annum, and the injuries by 52 per 
The use of the automatic couplings and air brakes has 
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Illumination of the Fleet.—The Engineer, referring to the 
Naval Review, says:— 

The illuminations at this review will be far sup^rior to those usual. 
They run for three nights, and on the Thursday and S.turday search- 
tights will for part of the time replace the lamps that suggest set pieces at 
Crystal Palace fireworks, These search-light displays will be extremely 

i t, and it is a matter of congratulation to whoever is responsible 
that the spectacular effect of search-lights on steam is to be used. The 
plan of colouring the lights is, perhaps, a little too suggestive of panto- 
mime, but it will be very “pretty.” Artistically, the lights had better 
have been left natural—for search-lights make their own colours. Suill, 
the artificial colours will, no doubt, prove a boon to the Royal Academy 
artists who may elect to paint it for next year. Nature’s colours with 
ecarch-lighte are not to be found in any peint box. The best view of the 
eearch-light display will be had by taking steamer round the fleet ; the 
ordinary illuminations, on the other hand, will be distinctly better watched 
from the shore. Of the foreign ships the Pobieda," ‘‘-Montcalm,” aud 
^' Illinois " will be the most interesting to inspect. 

Fothergill Prize. —The Council of the Society of Arts offer 
the Fothergill prize of £50 and a silver medal for a Paper on 
* Existing Laws, Bye-Laws and Regulations relating to Pro- 
tection from Fire, with Criticisms and Suggestions." The 
‘Paper should consist of about 8,000 to 10,000 words, and be 
‘written with a view to its being read and discussed at an ordi- 
mary meeting of the society. Papers submitted for the prize 
must be sent to the secretary on or before October 1, 1902. 
Each Paper must be typewritten, and bear a motto, the name 
of the writer being enclosed in &sealed envelope with а similar 
motto. The judges will be appointed by the Council. The 
Council reserve the right of withholding the prize or of award- 
ing a smaller prize or smaller prizes, if, in the opiaion of the 
judges, no Paper deserving the full award is sent iu. 

Automatic Transformer Switches.— The Elektrotechnische Zeit- 
Sthrift of June 12th and 19th contains & long article by Herr 
J. Schmidt, assistant engineer at the Nuremberg electricity 
works, descriptive of the various applications of the automatic 
transformer switch made by Messrs. Schuckert & Co. This 
switch, which was described in detail in The Electrician, Vol. 
XLVII., pp. 862-8, has proved itself of considerable service 
on the network at Nuremberg for switching out the primary 
circuits of transformers as soon as the secondary circuit is 
open and switching in again ав soon as it isclosed. Hitherto, 
however, its main application has been in the case of single 
transformers or small sub-stations from which motors were 
actuated, but it is stated that a slight modification of the 
original apparatus is now to be tried in connection with 
lighting transformers and sub-stations. 

 High-Tension Transmission in America—A new power 
station has just been completed by the Missouri River Power 
Co. at Canyon Ferry, and is described in the Electrical World 
and Engineer of New York. Adam about 480ft. long has 
been thrown across the river, and it is estimated that about 
10,000 н.р. will be obtained, the head being 30ft. The plant 
originally consisted of four 750kw. 550-volt two-phase 
Westinghouse generators and two 90kw. exciters. The current 
from these generators was raised from 550 to 10,000 volts by 
oil-cooled transformers and then transmitted to places 20 and 
14 miles distant. Six machines have now been added similar 
to those already put down, but are three-phase instead of two- 
phase. To make the plant uniform, the four two-phase 
enachines have been converted to three-phase. Current at 
50,000 volts is transmitted to a sub-station 65 miles distant 
by overhead conductors. | 

Niagara.— The outlet tunnel of the Niagara Power Со. was 
recently inspected for the first time since the completion of 
the works in 1894. This tunnel, with its new extension, is 
7, 436˙5ft. long, and measures 21ft. in height by 18ft. lOin. 
wide. It is lined with brick, from four to eight rings being 
used, according to the character of the rock. The velocity of 
the water flowing through it is, we believe, 25ft. per second ; 
yet, in spite of this unusual speed, the inspection proved the 
condition of the work to be absolutely sound. Notice was 
given to all the company’s customers, who take on the aggre- 
gate 50,000 H. P., that the works would be shut down for some 
hours, and those who were compelled to run at night had to 
make arrangements for a supply of power from other sources. 

The water was shut off from 1:80 a.m. to 7 a.m. on a Sunday 
morning, during which time the bulkhead between the tunnel 
and the new extension was removed. 


Conversazione of the Institution of Electrical Engineers.— 
The annual gathering, which took place at the Natural History 
Museum on the 1st inst., was of especial interest to electrical 
engineers, and particularly to members of the Institution. Not 
only were the members themselves present in great force, but 
there were, in addition, the foreign delegates to the Tramways 
and Light Railways Congress, and the members of the Muni- 
cipal Electrical Association, who are now holding their seventh 
annual convention in London. The President and Mrs. 
Swinburne, surrounded by members of the Council, received 
guests from 9 to 10:80 p.m. The various galleries of the 
Museum were thrown open, and even this additional space 
proved none too large. A ladies’ band gave selections of music 
in one of the galleries, while the string band of the Royal 
Engineers performed, as usual, in the main hall. Precisely 
at 11 p.m. the two bands played the National Anthem, and 
the vast crowd joined heartily in singing it ; at the conclusion 
three cheers were given. Soma Bremer lamps were used, 
with good effect, for lighting the hall in which the reception 
was held. 


A Combined Waterworks and Electrical Generating Plant.— 
At St. Louis (Mo.), U. S.A., the electrical plant is an adjunct 
of the waterworks plant, and furnishes current for a municipal 
tramway and for lighting several buildings balonging to the 
water department. Three generators are employed—viz., a 
100kw. railway generator, a 100kw. alternator and a 20kw. alter- 
nator. The first two of these are steam-driven, but the latter, 
which is employed for light loads, is connested to a Pelton 
impulse water-wheel running at 1,200 revs. per min., receiving 
its water from the delivery side of the main pumping engine. 
The reason for this is that the efficiency of a large pumping 
engine is high, while that of so small a steam engine as 20kw. 
would be comparatively low. In fact, it is stated in the Engi - 
neering News of New York that, as the result of tests, the 20kw. 
generator in question is operated with a total steam con- 
sumption of about 801Ь. per electrical horae-power-hour. The 
principal advantage, however, in this method of driving is the 
low first cost, аз a Pelton wheel costs less both in capital 
expenditure and maintenance than an independent steam 
engine of the same size. 


The Edison Storage Battery.— Electricity of New York 
tes that, referring to the Edison storage battery, Mr. John 
R- Williams, second vice-president of the Electric Storage 
Battery Co., is reported as saying : ‘‘ Bo far as I am aware the 
Edison battery to-day is in the same experimeatal state as it 
was two years ago; that is, nothing. of practical or commer- 
cial importance has yet been evolved." When his atteution 
was called to Mr. Edison's claim that the value of his battery 
was proved by the running of an automobile over 62 miles 
of good and bad roads in New Jersey, Ме. Williams said 
that was not remarkable, and that the oxide battery of 
his company, in practical use for a number of years, has run 
an automobile from Camden to Atlantic City and back on 
one charge. Many automobiles,” said Mr. Williams, 
“are in almost daily service, equipped with our oxide 
battery, capable of running 70 miles over average roads. 
I am informed that Mr. Edison proposes to make a test of the 
durability of his battery by a series of trips aggregating 5,000 
miles, bat а battery that will do no more than this is scarcely 
of any commercial value. Batteries of the Electric Storage 
Battery Co. are still in daily use after running over 10,000 
miles, and sets of our standard cells have frequently made 
from 16,000 to 20,000 miles." 


The Hoepfner Processes for the Electrolytic Production of 
Nickel and Zinc.—For some time past there has been pro- 
ceeding in the columns of the Zeitschrift für Elektrochemie, a 
somewhat acrimonious discussion relating to the practical value 
of the various electro-metallurgical processes worked out by 
the late Dr. C. Hoepfner, of Frankfuct, whose death was 
recorded in this paper some 18 months ago. Our readers 
may be aware that the Hoepfner processes are in operation 
at Winnington Cheshire, at Papenburg in Germany, and at 
Hruschau in Austria, but exact figures for the production of 
zinc and nickel at avy of these works always have been diff- 
cult to obtain. Dr. L. Hoepfner has taken up the (defence) of 
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his brother's reputation as an inventor, and in a letter of 
April 24th he states that at Papenburg in the year 1901, 
150 tons of electrolytic nickel were produced by the Hoepfner 
process, while the plant has since been enlarged, and is now 
producing 800kg. of nickel per day. These figures are official. 
At Brunner Mond’s Winnington Works the Hoepfner zinc 
extraction process is in operation. Up to April 80, 1901, 
1,663 tons of zinc are stated to have been produced, with 
5,000 tons bleach as a by-product; and the present daily 
output at these works is reported to be 8 tons zinc and 
9 tons bleach. Dr. L. Hoepfner does not state whethbr these 
figures are also official but presumably they have been 
obtained by application to the Winnington firm. 


A 25,000.volt Continuous-current Dynamo,—A short article 
in L'Industrie Electrique of June 10th states that M. Thury, 
who, for many years, has been active in developing a high- 
pressure continuous-current system of power distribution by 
means of dynamos in series, has finally succeeded in con- 
structing a continuous-current generator which will produce 
25,000 volts directly at its brushes. In the dynamo in ques- 
tion the armature is stationary and the revolving part is a 
two-polar field magnet which is separately excited. The arma- 
ture has 48 coils, each wound as a gramme ring with 500 
turns of 0:2 sq. mm. wire, the armature resistance being 700 
obms. The slots are 28mm. deep and 18mm. wide, and 
the bore of the armature is 590mm. The external 
diameter of the armature cores is 1,000mm., and the width 
of the armature 800mm. The machine will generate 1 
ampere at 28,000 volts. The most interesting part of 
the machine is, of course, the commutator, the sections of 
which are separated by air insulation. As the pressure 
between the commutator eegments may be as high as 750 volts 
momentarily, means of avoiding sparking are essential. An 
air blast to blow out the sparks is produced by a fan mounted 
on the main shaft of the machine and connected by pipes to the 
region which is below the brushes. By this arrangement 
the blast is stronger the faster the speed of the machine—i.e, 
the higher the pressure. In addition to this, condensers are 
connected between adjacent sections. There are 96 com- 
mutator segments, so that the difference of potential between 
each is 200 volts. It is found that the air-blast is only 
needed when the current exceeds 0°3 ampere. The current 
is collected by brushes which rotate with the field magnets 
and are connected to two highly insulated slip rings. 

The Theory of Calcium Carbide Formation.—The Zeitschrift 
für Elektrochemie of May 29th contains an interesting abstract 
of a recent Paper by Rotbmund, relating to the temperature 
at which calcium carbide is formed. The author first points 
out that two factors control the course of chemical change— 
namely, chemical affinity, and the resistant forces which 
operate to retard the effects of this chemical affinity. The 
reciprocal of the latter gives the reaction velocity. Increase 
of temperature can accelerate chemical change, by influencing 
in the contrary direction both these forces. - The increase of 
the reaction velocity by heat is in most cases approximately 
the same, and amounts to x x 2:5 for each increase of 10°C. 
The chemical affinity, in the case of exothermic reactions 
(as for example the burning of coal) is greatest at low 
temperatures, in spite of the fact that coal at the normal 
temperature is apparently in the passive state as regards 
oxygen. In those cases in which exothermic reactions 
are favourably influenced by increased temperature the effect 
is, therefore, solely the result of an improvement in the 
reaction velocity. The formation of calcium carbide is an 
endothermic reaction, and increase of temperature may in this 
case eff. ct the reaction in both ways. The suthor has proved 
experimentally that a temperature of 1,620°C. is the lowest at 
which carbide can be formed. Below this temperature, in the 
presence of carbon monoxide, the action can be reversed, and 
the carbide already formed can be split up into its constituent 
elements— carbon and lime. In the same issue of the Zeitschrift 
für Elektrochemie an account is also given of experiments which 
W. Borchers has been carrying out relating to the came sub- 
ject. А graphite crucible was filled with alternate layers of 
wood charcoal, and lime, the charcoal in excess, and was 
heated by a stream of enriched air blown into the crucible 


by magnesite nozzles, This air contained 85 and 50 per 
cent. oxygen, and was previously heated by passing through 
a metallic coil encircling the upper part of the crucible. The 
temperatures which can be obtained under these conditions 
can be calculated by the aid of well-known physical data, and 
are as follows :— 
With pure oxygen 5,100°С, | With 35 cent. ox . . 1, 800˙C. 
" Ю рег ent oxygen ...2,200°C, » air ES — уб 260°C. 
The temperatures are probably slightly higher when carbon 
dioxide is produced in addition to carbon monoxide.  Experi- 
ments with this crucible showed that no carbide could be 
obtained under 50 to 60 per cent. oxygen in the air current— 
i. e., that a temperature of approximately 2,000°C. was requi- 
site to produce crystalline carbide. The results of the re- 
searches by V. Rothmund and by Borchers show that while 
theory demands а temperature of only 1,620°C. for carbide 
formation, in practice at least 2,000°C. is necessary in order 
to produce carbide in quantity. 


The German Electrical Association.—At the tenth annual 
general meeting of the Verband Deutscher Elektrotechniker, 
held in Diisseldorf from June 12th to 15th, an important 
announcement was made by the president as to the future 
and objects of the Association. The Verband was originally 
founded in 1892 mainly for the purpose of farthering the 
“economic interests” of the German electrical engineering 
industry, without, however, neglecting technical matters. It 
appears that the economic interests, or, let us say, the com- 
mercial aims and objects of the association, have been allowed 
to fall gradually into the background, although the technical 
objects of the Association have been fulfilled in an efficient. 
manner far exceeding what was expected by the founders. After 
lengthy consideration, the executive of the Association has come 
to the conclusion that it would be to the interest of all parties 
that the purely business side should now only be approached by 
the Association in an informatory manner, and the Verband: 
Deutscher Elektrotechniker will now become purely a technical 
institution, while the business interests will be watched over 
by a new society, the Verein zur Wahrung gemeinsamer 
Wirthschaftsinteressen der Deutschen Elektrotechnik (Insti- 
tution for the Protection of the Common Economic Interests of 
German Electrotechnics). Continuing, the president referred to 
the industrial depression in Germany, and suggested what he 
thought were the three causes of it; First, the running of electri- 
city supply and tramway undertakings by manufacturing firms ; 
secondly, the depression of prices, for which new firms were 
mostly responsible; and thirdly, the inadequate commercial 
training of engineers. In connection with the latter he 
emphasised the necessity of instituting political-economical 
courses at the technical schools. The reception of the reports 
of the various committees then took place The low-pressure 
safety regulations have been revised and the committee are 
hoping to complete and publish those for higher pressures in 
the autumn. The regulations for the specification, rating 
and testing of electrical machines, adopted tentatively last year, 
have now been formally accepted, an appendix having been 
added in the form of certain recommendations as to frequency, 
speed, number of poles, variation in pressureand similar matters. 
The recommendations of the hysteresis committee, adopted 
tentatively last year, have not yet been made absolute. 
Although the committee reports that good experience has been 
had with the apparatus recommended for the measurement of 
hysteresis, it adds that a new apparatus has been designed 
which it would like to test before coming to a definite con- 
clusion. Another committee has prepared a specification for 
tests of installation material, which has been adopted pro- 
visionally for a year; and, finally, the earth current and 
patents committees have not finished their deliberations. As 
in previous years, the time left for the reading and discassion 
of Papers was far too small, in spite of the fact that proofs of 
several of them were tent out beforehand to those who 
might contribute to the discussion, and these Papers were read 
in abstract only. This fact was particularly regrettable as the 
Papers were above the average merit. It has now been decided 
for future meetings to fix the date for authors to send in their 
Papers earlier, so that proofs of all the Papers may be circu 
lated first. JI 
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THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 


On Monday the second International Tramways and Ligh: | country. The frame of the саг is so arranged as to accom- 
Railways Exhibition was opened at the Agricultural Hall, | modate on each side two large fixed windows in the centre, 
London, N. The opening ceremony was performed by and four end windows arranged to lower. Above the 
Mr. Gerald Balfour, President of the Board of Trade, and | windows is a line of narrow, ornamental pivoted sashes, pro- 
some account of this function will be found in our leading | vided for ventilation. At each end of the car are provided 
article this week. It is two years since a similar exhibition | route-indicator boxes with revolving linen screens. A feature 
was opened in London, and so greatly has the electric tram- | of the interior of the car is a glazed partition dividing the 
way industry extended in the interval that there are now no | seats on each side. The interior woodwork is of quartered 
less than twice as many exhibits as on the previons occasion, | oak, the end doors sliding in the usual way, and fitted with 
while many of these are, of course, of far greater importance | the necessary handles, catches, &c. The car is mounted on 
and magnitude. Probably the most attractive single item in | maximum traction bogies of the Brill type, each bogie carrying 
the exhibition is the handsome tramcar built for the London | one motor. The electrical equipments are in most respects 
County Council by Messrs. Dick, Kerr & Co. This car is the | similar to those usually supplied by Messrs. Dick, Kerr & Co., 
first of a batch of 100 cars now being built for the Council's | the notable features connected with the motor being its high 
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INTERNATIONAL TRAMWAYS AND LIGHT RalLWays EXHIBITION. 


tramways in South London, at a cost of £740 per car. Ав | efficiency and freedom from sparking of the commutator under 
shown in the illustration, it is double-decked and open | all conditions of load. | m" | 
vestibuled, while the equipment and fittings are of the most] A companion exhibit is the single-deck combination vesti- 
substantial and artistic description. Following are the | bule car, which, since its introduction by the Electric Railway 
principal dimensions :— and Tramway Carriage Works some years ago, has found con- 


Ft. in siderable favour amongst a large number of municipalities and 

Length of body over corner posts.... ..... ...... .. NS. electric tramway companies. The car exhibited has been built 
55 5 VCF 35 6 to the order of the Sunderland Corporation. The main feature 
Width over body 6 9 in the design of the car is the provision of both outside 
Do. 7 M 7 1 and inside seats upon a single deck, giving also ample room 
Clear height inside at centre.............. ..... F с 2 for passengers alighting from or boarding the car, and con- 
5 height 55 ое Е" 10 sequently reducing the time necessary at the stopping places. 
duré cuc e re ee. ee The car is built to accommodate 34 passengers, 16 inside and 
Seating capacity : 28 inside, 38 outside—total 66. 18 outside, and has an overall length of 80ft. 10in. over 


This car, built for the conduit lines in South London, bears | the buffer irons, and a width of 6ft. over the side 
considerable resemblance to what is known as the Preston” | sills. The truck is of the 21 Brill type of standard design, 
type, with Bellamy reversed stairway, which has been supplied | with 6ft. wheel base and 80in. wheels. The under frames 
by Messrs. Dick, Kerr & Co. to many of the tramways of this ! are of oak, in combination with steel sole bars, and ensure а 
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maximum of strength with minimum weight. The platform 
frame, which is an important factor in this class of car, is 
formed by continuing the side frames to the necessary length. 
The car is of the vestibule type, offering complete pro- 
tection from the wind and weather. The vestibules are fur- 
nished with balance blinds and windows, one on each end, 
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Tramway Carriage Works, of Preston. On their spacious 
stand is also shown a motor-alternator for the Portsmouth 
tramways. The combination consists of а direct-current shunt- 
wound motor direct coupled to an eight-pole three-phase 
alternating-current generator, the two machines being carried 
on the same bed-plate. The output of the generating side is 
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constructed to drop if required. In order to ensure the safety 
of the passengers riding on the open portion of the car, the 
near side of the front platform and the off side of the rear 
platform are panelled in, the panelling being surmounted 
with wrought-iron scroll work, the remaining portion of the 
platform being closed with a folding gate. On the off side of 
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the front platform and the near side of the after platform are 
folding gates. The whole of the open portion occupied by the 
passengers is adequately protected from the weather by storm 
blinds. The equipment comprises two No. 26a motors and 
standard DE1 form B controller. 

We should mention that Messrs. Dick, Kerr & Co. are 
making a combined exhibit in conjunction with the English 
Electric Manufacturing Oo. and the Electric Railway and 


ELECTRIC TRAMCAR. 


200kw. when supplying current at 5,500 volts and running at 
875 revs. par min. and 25 cycles per sec. The motor is a 
four-pole shunt-wound machine running at 550 volts. 

The exhibits on this stand alsc include a number of stan- 
dard traction motors. Various sizes of motors are exhibited, 
but the method of construction is practically the same. The 
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Dick, KER Motor-ALTERNATOR FOR PORTSMOUTH TRAMWAYS. 


motor frame, consisting of two bowl-shaped castings, is divided 
horizontally, and so arranged that the bottom half may be 
lowered out so as to permit inspection of the interior of 
the motor without removing the armature. On the motor 
frame are four salient poles built up of laminated sheet- 
steel punchings, each pole being divided by a gap into 
sections, thereby adding considerably to the cool ranning 
of the machines. The field coils are all alike, and inter- 
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changeable. The armature is of the slot type, being 
built up of laminated punchings ; the armature coils 
are former wound and interchangeable. The aim of the 
designers has been to provide a machine which will run 
economically and sparklessly under all conditions of load, 
and experience has shown that these expectations have 
been more than realised. А 100 н.р. motor of this type was 
illustrated on page 875 of our issue last week, in connection 
with the new equipment for the Liverpool Overhead Railway. 

Adjoining the stand just described is the large and imposing 
stand of the British Westinghouse Electric and Manufacturing 
Co. This stand extends the entire length of the main hall, 
and includes & completely-equipped working trolley line, with 
a car fitted with the Newell magnetic brake. Our readers are 
already familiar with this ingenious and effective brake ; we 
will, therefore, only briefly describe this part of the exhibit. 
The brake proper comprises: (1) A double track-shoe of 
peculiar construction, combined with a powerful electro- 
magnet, which, when energised by current produced by the 
car motors acting as generators, is strongly attracted to and 
grips the rail by magnetic force; (2) brake heads and shoes of 


the ordinary type, acting directly on the wheels, and consti- 
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tuting a wheel brake of maximum power and efficiency ; (8) 
Bundry castings and forgings for simultaneously transmitting 
the downward pull and resultant drag of the magnetic track- 
brake into lateral pressure upon the wheels. The combination 
of these three elements in duplicate, together with the neces- 
кату tie-rods and attachments, constitutes a single-truck brake 
equipment, designed for application to a four-wheel or single- 
truck tramcar ; a double-truck equipment, being the equivalent 
of two single-truck equipments as above described, is required 
for an eight-wheel or double-truck tramcar. In addition to 
the truck equipment a complete brake includes brake controller 
attachments for use when the motor controllers are not provided 
with braking points, and a diverter or rheostat, for dissipating 
the heat generated by any excess of current over and above that 
required to operate the brake when the heaters are not in ser- 
vice. The tramear, which travels on a track over 300ft. long, is 
similar to those supplied by the British Westinghouse Electric 
and Manufacturing Co. for the Tyneside Electric Tramways. 
Visitors are allowed to ride on the car, and to inspect its con- 
struction and equipment. It is fitted with four motors, all 
controlled simultaneously from the one main lever of the 
driver's controller, the same lever also serving to regulate the 
brakes. Adjoining the stand is a 112 н.р. Westinghouse gas 


engine driving a generator, which supplies power to the car. 
The exhibit includes other specimens of Westinghouse manu- 
factures, including motors of various types and the new 
Westinghouse-Bremer arc lamp. 

The exhibit of the British Thomson-Houston Co. includes 
the latest type of electric traction apparatus for operating 
light railways, tube railways and tramways. Most of the 
apparatus shown is similar to that used on numbers of light 
railways and tramways equipped on the Thomson-Houston sys- 
tem in various parts of the United Kingdom and abroad. The 
car exhibited is a double-deck car, built by Messrs. G. F. Milnes 
& Co., of Hadley, Salop, and is mounted on two Brill maxi- 
mum traction bogie trucks, having 30in. diameter driving 
wheels, and 20in. diameter small wheels, with 4ft. wheel-base, 
and 4ft. 8jin. gauge. Several different types of B.T.H. 
traction motors are shown, all of the ironclad type of con- 
struction, suitable for narrow and standard gauges. The 
ratings of the motors are as follows :— 


GE 58, with 4 turn armatune 57 B. H. P 
E 54, do. 3 ОЮ нн 50 до 
СЕ 60, до. 4 Giite ! 27 do 
GE 66, do. 1 i. анлы Cat 125 4о 
GE 67, do. 3 Atte ES IAE EPI 40 do 


"An exhibit of the British Thomson-Houston master control 
system is shown in operation, the only difference being, that 
owing to limited space, and for the purpose of a clearer 
demonstration, the motors shown in operation are the CE 
type instead of traction motors. This system is intended for 
use on lines dealing with heavy passenger traffic, and where 
it is necessary to have & rapid and frequent service of trains 
with a high rate of acceleration. Further, where trains must 
be capable of operation in either direction and from either 
end, so that time and space required for the shunting of a 
locomotive al crowded termini can be avoided, the above 
system is ideal. After a thorough investigation of the merits 
of different systems, the Great Northern and City Railway 
Co. have decided to equip their trains with this system. Two 
trains equipped with this system are now in operation on the 
Central London Railway. This system has also been adopted 
by the Manhattan Elevated Railway of New York. The 
' master control system " consists in general of two parts: 
first, a number of electrically-operated switches, called ** con- 
tactors, constituting the series-parallel. motor controller 
which effect the different combinations of the motors, and 
vary the starting resistance in circuit with them, and an 
electrically-operated reverse switch; second, two master 
controllers, one located at each end of each motor car, 
which operate the motor controlling switches and reverse 
switch. A cable connected to each master controller, and 
to the electrically-operated switches, runs the entire length 
of the train, whether the cars are motor or trailer cars, 
with suitable couplers for connecting the cars. The syn- 
chronous action of the motor controllers on all the cars 
with the movement of the master controller handle, ensures 
similar resistance connections and motor combinations 
on all the cars at all times. The position of the master 
controller handle indicates to the operator the exact position 
of the motor contro!lers on all of the cars, the proper number 
of points being provided on the cap-plate. . The rate of move- 
ment of the motor controllers, and, consequen'ly, the amount 
of current taken by all of the motors is, therefore, under 
his immediate control, and tbe motorman is able, at will, 
instantly to utilise the full power of the motors in either 
direction in an emergency. In case the power circuit is momen- 
tarily interrupted, for any reason, the system of control pro- 
vides for the immediate restoration of the motor and resistance 
connections which were, in effect, immediately preceding 
such interruptions, being equivalent in this respect to 
the ordinary hand controller. All current for the operation 
of the motor controllers on each of the different cars 
passes through the single master controller under the imme- 
diate control of the motorman. The interruption of current 
to the motors in the off position of the motor controller is 
ensured by providing three separate electrically-operated 
switches connected in reries, any one of which has capacity 
to open the circuits. If the train should break in two, the 
current would automatically and instantly be cut off from the 
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motors on that part of the train not under the control of 
the motorman, while his ability to control the front part of 
the train would not be affected. When the master controller is 
thrown off, both “ positive ” and negative connections are 
cut off from the operating coils of the motor control switches, 
and none of the train wires or any of the wires in the train 
line cables are alive.“ For reversing the motors the master 
controller is provided with а separate reversing handle, and a 
mechanical interlocking device prevents this reversing handle 
from being thrown unless the main handle is in the off 
position. Moving this reverse handle either back or for- 
ward makes connections for throwing an electrically-operated 
reverse switch, called the ''reverser," to either forward 
or “reverse” position. The reverser is electrically inter- 
locked, so that it cannot be thrown when the motors are 
taking current. The operating circuit is so arranged that, 
unless the reverse switch is thrown for the direction of car 
movement indicated by the master controller reverse handle, 
it will be impossible to operate the contactors and get current 
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and are made in best toughened crucible cast steel, and are 
fitted with special hard-forged steel non-breakable tongues. 
They are of 80ft., 100ft., 150ft., 200ft. radii, as supplied to 
Liverpool, Manchester, Nottingham, Halifax, Leeds, &o. 
Straight points are exhibited as supplied to the British Electric 
Traction Co. (Ltd.) and to Dublin, Liverpool, London United, 
Bristol, Sheffield, Bradford, Leeds, Birmingham, Hall, 
Middlesbrough, Oldham, Birkenhead and other towns, as 
shown by a large displayed map. 

Dealing also with important elements of tramway con- 
struction is the adjoining stand of Messrs. Doulton & Co., in 
which art and utilitarianism keep close company. The 
Doulton conduit naturally attracts the engineer's first atten- 
tion. By an exceptionally clear arrangement, as shown in 
our illustrations, the designers of this stand have made it 
intelligible even to the lay mind how these conduits are laid. 

The Doulton conduit has been adopted in connection with 
more than 100 important schemes of electric lighting and 
traction at home and abroad, Many thousands of miles of 
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through the motors on that particular car. A cutout switch 
is provided on each car, so that in an emergency all of the 
contactors on that car may be disconnected from the control 
circuit. The control operating current, per car, at 550-volt 
line potential, is about 2:5 amperes for an equipment for two 
160 н.р. or four 80 н.р. motors. The total weight of control 
apparatus for this equipment is approximately 2, 200lbs. 

This stand includes a large number of other electric trac- 
tion fittings and plant, &c., but owing to the pressure on our 
space we must defer detailed reference to these until a later 
issue. 

At the stand of Messrs. Askham Bros. and Wilson, near the 
main entrance, are exhibited a number of details of the utmost 
importance to the tramway engineer—viz., track rails, joints, 
points, crossings, tie bars, wheels, “о. One of our illustra- 
tions is from a photograph of this stand, which should cer- 
tainly be carefully inspected by every engineer and tramway 
manager visiting the exhibition. Special attention may be 
called to the spring points, which are of the automatio type, 


duct have been laid, and after experience in actual operation 
extending over 10 years, the annual production is now 
numbered in millions of feet of dact. It is manufactured of 
hard-burnt glazed stoneware, which possesses great strength 
and toughness, is a non-conductor of electricity, is unaffected 
by heat, and is thoroughly proof against chemical action due 
to acids and gas found in the ground. For building in 
concrete, the Doulton conduit, owing to its rectangular 
section, 18 more suitable than any other type of conduit. 
The blocks of stoneware are bedded in Portland cement 
mortar upon a foundation of concrete, and the trench at the 
sides of the conduits and above them is filled in with concrete ; 
thus forming a substantial and permanent structure, the 
depreciation of which may be regarded as nil. As there is 
no projection at the joints, the minimum of space is occupied, 
and economy is effected in the amount of concrete required. 
The operation is simple and expeditious, and accurate 
alignment of the ducts is readily secured. It has been found 
а convenient plan to adopt a three-way or four-way conduit 
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as а unit, and to build up multiples to the number required. | a tank, thence down a pipe to the bottom of a tank, 


Examples are also shown of the Doulton troughing (solid 
system) for underground electric cables. This troughing is 
of strong hard-burnt glazed stoneware. 
with that of wood, and is a fraction only of the cost of cast 
iron. It is supplied in 2ft. lengths, with socket joints. The 
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covers are made with projecting longitudinal ribs on the under 
surface, which hold them firmly in position laterally. As an 
alternative and cheaper form of cover, Messrs. Doulton & Co. 
supply Staffordshire blue bricks. 
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trolley heads, standards and fittings, &c. 


where all impurities are deposited, and the softened water 
finally passes from the top of the filter to the storage tank. 


Its cost compares | The average result of the last 75 water softeners erected for 


electric light stations, &c., shows that the waters have been 
reduced from 25-6deg. to 5:4deg., some of the originals having 
an initial hardness of 50deg. to 52deg., or over three times 
that of London tap water, whilst a large proportion were 
over 30deg. These 75 plants range in size from 800 to 
12,000 gallons per hour. A boiler on these works has been 
supplied with soft water for the past eight years, using Lam- 
beth main water of about 17deg. hardness. This is reduced 
to bdeg., and the report of the Manchester Steam Users’ Asso- 
ciation says :—‘‘ The shell crown and fire-box have only a coat- 
ing of 4lin., which is very regular. No boiler fluid is used.” 

Messrs. Robert W. Blackwell & Co. have a well-arranged 
stand, which we show in one of our illustrations. In the 
foreground is the familiar ‘‘ Peckham truck, which is still 
in evidence in this country in spite of numerous rivals. 
Arranged about the stand are all the fittings and accessories 
for the electrical equipment of a tramway on orthodox Ameri- 
can trolley principles. These include. poles, brackets, boxes, 
Attached to the 
cc Peckham” truck is a tandem lifeguard, which appears 
to be well adapted to its humane purpose. It will be seen from 


the photograph that this firm aspire to take the palm in 


trolley equipments. It will be noticed also, by the visitor to 
the exhibition, that other firms have similar aspirations. 
Near the further end of the main hall and in a prominent 
position on the ground floor is the interesting stand of the 
Cape Asbestos Co., whose successful utilisation of blue asbestos 
for boiler and steam pipe removable coverings is well known 
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Messrs, ROBERT W. BLACEWELL & Co.’s STAND 


At one corner of the stand is shown one of Mesers. Doulton's 
automatic water softeners and purifiers. The water to be 
softened enters a tank ‘through a ball valve, its force being 
utilised to drive a motor, which actuates shafting and gearing 
and stirrers at the bottom of two tanks. The day’s supply 
of softening material is thrown into each tank simulta- 
neously, and the solutions thus formed are kept at a uniform 
strength by the constant rotation of the stirrers. The hard 
water and reagents them pass down pipes, and mix in 


and appreciated by hundreds of station engineers and other 
steam users. At this stand is shown a model boiler with the 
removable covering in position, also specimens of pipe cover- 
ings, &c. There are also a number of photographs illustrating 
the contracts carried out by the Cape Asbestos Co. at various 
central stations; and our illustrations, taken from two of these 
photographs, show the use made of this company’s removable 
asbestos coverings at the Willesden generating station of the 
Metropolitan Electric Supply Co. 
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At stand No. 82 is shown а continuous rail joint, which 
should interest tramway engineers. The exhibit is made by 


the Continuous Rail Joint Co. The joint is а combination of 


angle bar and base plate made in one piece, from best quality 


REMOVABLE ASB&STOS COVERINGS. 


steel, rolled into accurate shape. It holds the rail ends in 
relation one to the other by engaging the rail under its head, 


and on the top and bottom of the flange, thus preventing any 


vertical or lateral play and giving a 
smooth riding track. The dipped ends 
of old rails can be successfully restored to 
а good surface by the application of 
continuous rail joints, thereby prolong- 
ing the life of the rail. More than 12,500 
miles of tramway and main line railways 
are equipped with the continuous rail 
joints. Step joints and insulated joints 
of the continuous pattern are now largely 
in service. 

The General Electric Co. (1900) are 
showing on their stand, No. 84, their 
standardised traction generator panel, 
which calls for some comment. The 
panel consists of a slab of white marble, 
2in. thick and 5ft. by 2ft. in area, 
mounted on the G.E.C. system of cast- 
iron self-supporting framework, which is 
capable of indefinite extension in both 
directions, and the marble is surmounted by a 4-in. delta metal 
moulding. The capacity of the panel is 400 amperes, with 
100-ampere lighting circuit, and the fittings are arranged 
for a 500-volt circuit. Starting from the top, the fittings 
comprise one G. E. OC. Stanley dead-beat moving coil 
ammeter and one similar voltmeter, one Stanley maxi- 
mum automatic circuit-breaker, one single-pole switch for 


the negative side of the generator, one double-pole 
positive and equaliser switch, and one combined shunt 
breaking and regulating switch. All the switches (except the 
shunt switch) are of the well-known G.E.C. knife pattern 
** Peel " type, the knife being of a special copper composition, 


CON IN UO US RAIL JOINT. 


6xed on to the handle by means of springs in such a manner 
that it does not leave the contacts until the handle has been 
pulled out some way, the two contacts being broken at exactly 
the same time. The principal point in connection with the 
switches is the novel method of interlocking. devi-ed by 
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ConTinvovus RAIL JOINT, 


Mr. Wood. The negative switch is so interloked with the 
positive and equaliser switch that the latter cannot be closed 
until the former has been '* made." In addition to this, the 
positive and equaliser switch cannot be closed until the shunt 


making and regulating switch has been closed. Under ordinary 


PLAN AND ELEVATION OF THE WooD SECTION INSULATOR. 


conditions, therefore, it is possible for the attendant to close the 
negative switch at any time he likes without anything happening, 
but he has to “© make ” the shunt circuit before he can put the 
machine on to the 'bus bars, and, of course, the final operation 
is to close the automatic circuit breaker. The method of inter- 
locking is as follows :—The negative switch and the positive 
and equaliser switch are connected by means of a spring-con- 
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trolled rocking lever, which will allow the negative switch to 
be closed at any time, but bears on the other switch as long 
as the negative switch is open. It also prevents the latter 
being opened first. The interlocking arrangement with the 
shunt switch consists of a spring buffer which goes through 
the marble slab at a point where it can be moved by the 
equaliser knife blade at the switch pivot end. This spring 
buffer is bevelled at the back of the Бол, and it impinges 
on a similar bevelled buffer placed at right angles to it. The 
latter buffer bears on а small sector mounted on the spindle 
of the shunt switch, and as long as this sector is in the way 
neither buffer can move, and, therefore, the main switch can- 
not be closed. As soon, however, as the shunt switch is made, 
_ the sector is moved out of the way, and the spring buffer going 
through the marble slab can push away the buffer at the back 
of the board. Consequently, the main switch can be closed. 
In the same manner it is impossible to break the shunt switch 
until the main switch has been opened, as the sector is unable 
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Messrs, W. F. Dennis & Co,'5 STAND. 


to pass the buffer at the back. The panel is completed by a 
switchboard Aron watt-hour meter in a glass and brass case. 

At this stand is also shown a large assortment of trolley 
equipment details, among which is Mr. Wood's section insu- 
lator, shown in elevation and plan in the illustrations on the 
previous page. 

The Felten and Guilleaume Carlswerk Actien Gessellschaft, 
whose agents in this country are Messrs. W. F. Dennis & Co., 
exhibit at stand No. 64 a number of rail-bonds, cables, trolle 
wire samples, &c. We give an illustration from a Кое РЬ 
of опе of their exhibits. 

(To be continued.) 


Moving Platforms for Brooklyn Bridge.— The congestion at 
present prevailing on Brooklyn Bridge has given rise to many 
suggestions for relieving the existing state of affairs, and 
probably the latest among these is one for the erection of 
moving platforms operated by electricity in a similar manner 
to those used at the Paris Exhibition, 1900. At a recent 
meeting of the Rapid Transit Commission it was proposed 
that three platforms be constructed, to move at speeds of 21, 
7 and 10 miles an hour respectively. According to Electricity of 
New York, the company was prepared to instal the system in 
12 months, without interrupting the traffic, save for the last 
10 days, and they would offer transportation for 1 cent, pay- 
ing the city as much as it gets now, or $150,000. The plat- 
forms would carry about 75,000 persons. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмієв D'Arzz.] 


Gaseous Flectrolytes,—A. Hagenbach brings further evidence 
to support his contention, put forward in 1900, that gases are 
capable of dissolving and ionising salts. He made up a cell 
of platinum and copper electrodes, with a solution of rubidium 
iodide in liquid sulphurous anhydride. RbI was chosen on 
account of its great solubility and conductivity when dissolved. 
He then measured the resistance and E.M.F. of the cell at 
temperatures ranging from 26deg. to 157deg. At the latter 
point, which lies above the oritical temperature, the cell 
acquired a resistance of 500,000 ohms, but the E.M.F. was 
Lot sensibly affected, being about 0-1 volt as against 0:07 volt 
at 26deg. and 0°12 volt at 100deg. The copper electrode was 
oxidised, and formed iodide of copper. The experiment shows 
that a gas is capable of ionising a salt held in solution—t.e., 
of overcoming the іопіс energy which binds opposite ions 
together. At the same time, the chances of re-combination 
are so much more numerous in a gas than in a liquid that the 
number of free ions is kept small. Hence the low conductiviy 
of gaseous electrolytes. 

(A. Hacensacn, Ann, der Physik., N. 7, 1902.) 


A New Capillary Electrometer.—Lippmann's capillary eleo- 
trometer suffers under the defects that the mercury meniscus 
must not be kept for any long time in the capillary tube, and 
that it is difficult to get rid of gas bubbles. L. Houllevigue 
bas designed a more convenient form, which is shown in the 
accompanying diagram. Instead of having a column of acidu- 
lated water between two mercury electrodes, there is a drop 
of mercury ab between two columns AB of acidulated water, 


the current being introduced through platinum electrodes. An 
E. M. F. of ; 4; sth of a volt suffices to bring about a legible 
displacement of the mercury, and the apparatus may be 
rendered even more sensitive by reading, not the actual dis- 
placement, but the rate of displacement on tilting, which 
undergoes a perceptible acceleration or retardation on apply- 
ing the E.M.F. For getting rid of bubb:es, &c., the drop is 
brought into the wide tubes. 
[L. HouLLEviGUE, Journal de Physique, June 1902. 


Liquid Thermometer for Very Low Temperatures.—R. Rothe 
specifies an improvement upon the use of petroleum ether for 
very low temperatures such as that of liquid air. The liquid 
recommended is what is known in Germany as technical 
pentane,” which probably contains a few per cent. of unsatu- 
rated carbohdrates. It has about the same coefficient of 
expansion as petroleum ether, boils at about 25deg., and can 
be used without further purification or drying just as it is 
bought. Pure pentane, indeed, is not suitable at all, since it 
precipitates solid conglomerates at the temperature of liquid 
air. Iso-amylene does not answer the purpose as it solidifies 
above that temperature. A mixture of both which might be 
used has not yet been discovered. As the viscosity of the 
technical pentane increases considerably towards — 200deg., 
care must be taken that the cooling proceeds slowly. No 
difficulty is encountered in storing the liquid, as its boiling 
point is high enough. 

[R. Котнк, Zeitschr. für Instrumk., June, 1902.] 


Discharge between Flames.—J. Semenov has continued his 
researches on the discharge between and through flames, and 
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has arrived at some conclusions of great interest. He com- 
pares a straight flame with a pointed conductor, whose density 
of charge is, of course, greatest at the point. In the case of a 
flame, the charge produces a diminution of pressure within 
the flame. With an induction coil giving sparks of 20ош., 
and an original pressure of 20m. of water in the flame, a 
manometer indicates a depression of 2mm. or 8mm. of water 
during the discharge. When the distance between two such 
flames is too great to allow of the passage of a spark, brushes 
appear at both flames, but in the case of the positive flame 
the brueh is attached to it by means of a luminous thread 
lem. in length. When the flames are brought closer together 
the brushes are converted into a spark, and what the author 
makes out is that the current of air accompanying the positive 
brush contracts and forms the spark. There is no sudden 
transition of one form of discharge into another; for if а 
point wheel is substituted for the positive flame, its velocity 
of rotation diminishes steadily as the distance diminishes, and 
the brushes give way to the spark. The latter, then, consists 
of & positive air current and positive metallic ions. The 
author further proves that the negative air current proceeds 
in the opposite direction, and surrounds the spark like a 
sheath. If the spark has a diameter of 4mm. the negative 
sheath has one of 6mm. or 7mm. It extends as far as the 
positive pole if the spark is straight. 
[J. SEMENOV, Comptes Rendus, June 16, 1902.] 


Electrostatic Effect of Magnetic Variation.— Having apparently 
disproved Rowland’s electric convection experiment, V. Cré- 
mieu presented another “Crémieurie” to the acumen of 
physicists by proving that the making or breaking of a mag- 
netic circuit produces no impulse upon an electrostatic charge 
placed at its centre. To meet an objection raised by Carvallo 
(Comptes Rendus, June 9th) the author publishes the following 
experiment. А closed magnetic circuit, ASSA’, excited by 
the coils II, contains an iron tube, AA’, in which a light 
metallic rod, TT, is supported by a thin wire F, and held by 
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a silk thread F'. Suitable openings in the iron tube allow 
six light horizontal bars, oo’, to penetrate the walls, and to 
the ends of these bars are attached six metallic spheres 15mm. 
in diameter, or six sectors of 20deg. The spheres or sectors 
are charged through the wire F, and every time the coils are 
excited an impulsive deflection should theoretically be shown 
the spheres or sectors. The result, which according to 
well’s theory should be very perceptible, is always nil. 
The author, therefore, maintains that no electric force is 

created in dielectrics by magnetic variations. 

IV. CREA, Comptes Rendus, June 16, 1902.) 


Period of the Zodiacal Light.—L. Décombe puts forward а 
curious interpretation of the 11-уеагв’ period of sun spots 
and of the zodiacal light. He considers that these periodic 
variations are of an electromagnetic character, and are pro- 
pagated through what must be regarded as the residue of a 
flat solar nebula which extends far beyond the earth’s orbit. 
The variations will die out in the course of time, but will 

ist, and have persisted, very long on account of the very 
slight damping they undergo. If they obey the ordinary laws 
of the vibrations of free plates, the sun must {be at a ventral 
segment and the circumference may be regarded as a nodal 


alter the dynamical aspect of his speculation. 


line. The relation between the radius D of the disc, the 

velocity of propagation, V, of the disturbance, and the period 

T is given by the formula е | 
D=VT. 


Putting T=11 years and V=the velocity of the slowest 
cathode rays, D comes out as about 10 times the distance of 
Neptune. The author vaguely suggests that the medium of 
propagation consists of free electrons or ions, but does not 
appear to take account of the fact that this would entirely 
In any case, 
the idea is novel and suggestive, and may prove useful in a 
somewhat modified form. 
(1. Оќсомве, Comptes Rendus, June 9, 1902.) 


Magnetic Deflection of Becquerel Rays.—The electrometer 
method offers certain advantages over the photographic 
method of studying the magnetic deflection of radium and 
uranium rays, inasmuch as quantitative results can be 
obtained and each experiment lasts a shorter time. E. 
Rutherford and S. G. Grier have, therefore, employed the 
electrometer method for determining the quantity of deflec- 
tible and non-deflectible rays in each kind of radiation, and 
for finding the degree of ionisation produced by the various 
types. They find that all permanently radio-active substances 
send out both deflectible and non-deflectible rays, except 
polonium, which only sends out non-deflectible rays. The 
latter consists, as is now assumed, of heavy positive ions, whose 
mass is so large that the magnetic field, in spite of its action 
upon the positive electrons contained in them, fails to over- 
come the inertia of the particles sufficiently to deflect them 
perceptibly. The negative electrons, on the other hand, are 
free. They are much less easily absorbed than the positive 
ions, on account of their small mass, but are easily deflected 
for the same reason. It would be interesting to know if 
polonium acquires a negative charge while it radiates. In 
any case, it cannot be described as a permanently radio-active 
substance. The authors’ Paper suffers under the somewhat 
usual American fault of diffuseness and lack of system, and 
there are some bad misprints in the German translation. 
But an interesting and important result obtained is that the 
ionising power of the positive ions is about five times as great 
as that of the negative electrons. This leaves us in the dark 
as to what the superior energy consists in, whether it is the 
greater mass or velocity or charge of the non-deflected par- 
ticles. But this will probably be cleared up together with the 
source of the energy of projection. 

[RUTHERFORD and GRIER, Physikal. Zeitschr., June 1, 1902.] 


Oxy-acetylene Burner.—M. Fouché has devised a new oxygen- 
acetylene burner, in which the admixture of ether vapour is 
dispensed with, and a much higher temperature is attained. 
One volume of acetylene is mixed with 1:8 volumes of oxygen, 
this quantity being intermediate between the quantities required 
for combustion to CO and complete combustion respectively. 
The pressure used is higher than that formerly employed, 
being that of 400cm. of water, and the two gases are mixed 
inside the apparatus, back-lighting being prevented by means 
of porous bricks. The muzzle velocity of the gases must 
be 100m. to 150m. per second. The flame presents at its 
centre a greenish dart of extremely high temperature, and only 
about 6mm. long. Iron and steel can be soldered at the point 
with ease, and the flame neither oxidises nor carburises the 
iron. Silica is fused and volatilised. Alumina, magnesia and 
Drummond lime are also fused. On diminishing the quantity 
of oxygen the flame becomes luminous, and when it is pro- 
jected on to chalk calcium carbide is produced. With a higher 
proportion of oxygen the flame becomes oxidising, as may be 
seen on fusing a piece of iron in it. 

[Еосснё, Bull. Soc. Franc. de Phys., No. 182, June 6, 1902.) 


Ionised Vapours.—F. Campanile and G. di Ciommo have 
tested whether ionised air, on being mixed with the vapour of 
a volatile liquid, undergoes any change of conductivity. They 
exposed a stream of air to Rontgen rays and then conducted it 
into a bottle containing a small quantity of alcohol, chloro- 
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form, glycerine, turpentine, carbon bisulphide or water. In 
every case there was an increase in the conductivity, which 
was somewhat in accordance with the volatility of the liquid. 
Alcohol and turpentine produced about 30 per cent. of an 
increase. The mere presence of the vapour alone is not the 
determining factor, since, when ordinary air is passed through, 
the nature of the liquid is quite immaterial. The authors 
suggest that the vapours arising from a volatile liquid are 
initially ionised, but this explanation is not in accordance 
with other observations. 


[CAMPANILE and DI Стоммо, Phystkal. Zeitschr., June, 1, 1902.] 
a ———— 
MR. J. H. RIDERS PRESIDENTIAL ADDRESS TO 


THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION.* 


In occupying the presidential chair at the seventh annual con- 
vention of the Incorporated Municipal Electrical Association, my 
first duty is to thank the members for the honour they have done 
me in electing me to such a high and responsible position. It is no 
small thing to be the president of a body which is now representa- 
tive of nearly 150 municipalities in the United Kingdom. Taking, 
as I did, some little part 1n the formation of the Association, it has 
been a matter of great personal gratification to me to watch its 
gradual growth from 1895, when some 25 engineers modestly formed 
themselves into the Municipal Electrical Association, up to the 
present, when we number not only about 210 municipal electrical 
engineers, but also 120 municipalities themselves, smong our mem- 
bers. The record of work done is not a great one. It is fully set 
out in the various annual reports of the council, and I do not pro- 

to deal with any of the points here. As the Association grows, 
its influence is bound to grow with it, but ite sphere of usefulness is 
largely determined by the funds at its dispoeal, This is a matter 
about which more will probably be said at the annual business 
meeting on Saturday next. 

There is one important feature, however, which has never been 
mentioned in any of the annual reports. I refer to the great good 
which the Association has done, and is doing, in bringing not only muni- 
cipal electrical engineers, but also chairmen of committees, from all 
over the country, into personal acquaintance with each other. Valuable 
though our Papers and discussions often are, yet, in my opinion, the 
informal chats, the personal experiences, and the comparing of notes 
which take place during the conventions, are worth all the reat put 
together. These are matters which do not appear in our printed 
Proceedings, but to me they form probably the most enjoyable part of 
the whole convention. At nearly all our previous conventions we 
have had a Paper irom a chairman of committee, and this year one on 
* Repayment of Loans” was to have been given. In consequence, 
however, of the subject having been so fully discussed at our special 
meeting in February last, it was decided to withdraw it, I hope, 
notwithstanding this, that the engineering matters which will be 
brought before you,in the Papers which follow, will not prove 
uninteresting even to the layman. 

One of the subjecta with which the municipal electrical engineer of 
to-day has to deal, and which has developed in this country almost 
within the life of this Association, is that of electric street tramways. 
In 1895 there were but five at work, and, with the solitary exception 
of Blackpool, they were all owned and operated by companies. At 
our 1896 convention I read a Paper in which the possibilities of a 
combined tramway and lighting load were pointed out and in which 
attention was drawn to the economies which were likely to result 
from such an arrangement. To-day there are 36 electric street tram- 
ways in operation, which are owned by municipalities, and 16 others 
in progress of construction. Of the former 28 are, and of the latter 
11 will be, supplied with current from a municipal combined lighting 
and tramway station. There are also four instances in which the 
municipal station is eupplying current to tramways owned by 
companies. 

These figures bear testimony to the appreciation in which the 
principles of combination are held by municipal electrical engineera, 
principles which this Association has taken no small part in empha- 
sising from time to time. If evidence be required of the economies 
to be obtained from a combined lighting and tramway load, we need 
only turn to a recent issue of the Елена] Times. In a list which 
is there given of those towns holding the record for lowest costs, the 
seven lowest have combined stations, Without in any way wishing 
to draw invidious comparisons, I cannot hel mentioning two towns, 
the costs of which are analysed in the issue above mentioned. I will 
ааа аа ß d a 
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refer to them here as A and B, and I set out, in parallel columns, the 
figures relating to each :— | 


For year ending March 31, 1902. | A | B 
Supply started ................................ October, 1894. | J ir 1893. 
8 c.p. m connected ........................ | 90,057 130,550 
Units sold for lighting ................. . q . 1,121,069 1,490,099 
Unite sold for tramways ..................... ‚999,640 235 
Average price obtained for lighting ...... 5:414 5'83d. 
Average price obtained for tramways...... | 1:54. | E 


So far, therefore, as lighting goes, B has a greater lamp connection 
a larger output, and a bigger ү por unit. But A has a combined 
lighting and панах load, while В has a separate tramway station. 
Now let us look at the financial resulta, B has a deficit forthe year 
of £2,783, with a total cost per unit of 235d. A has a net surplus 
of £4,752, and holds the record with a total cost per unit of only 
096d. That these excellent results are largely due to the tramways 
I am sure the authorities at A would be the first to admit. 

With about three p beers the whole of the electric tramways in 
this country are worked by the trolley system, and it is worthy of 
note that no company, whose first aim, after all, is to pay a dividend, 
has adopted any other. The Wolverhampton Corporation is experi- 
menting with a surface contact system, the Bournemouth Corporation 
is putting down a short length of underground aide-slot conduit, as 
part of a general scheme of overhead traction, and the London County 
Council has adopted the centre-slot conduit for practically the whole 
of its lines. The members of this Association are invited to inspect 
some of this latter construction on Friday next. The costs of the 
road construction for these three distinctive types of electric traction 

largely according to the local conditions, but are generally 
somewhat as follows—viz. :— 


Overhead construction £5,000 | per mile of single track, 


Surface contact construction 10,500 including rails and 
Conduit construction ......... 15,500 paving in each case. 

In the face of the very great saving in capital expenditure, which 
can be made by adopting the overhead system, what are the condi- 
tions which would warrant the use of the conduit system? In the 
first place, in my opinion it is not warranted, unless a car service can 
be maintained with not greater than a two minutes’ head way. The 
capital charges on the road construction are so heavy, that the only 
way to bring down the cost per car-mile is to increase the number 
of car-miles as much as possible, by working the lines for all they 
are worth. Several corporations have recently been considering the 
use of the conduit in a similar manner to Bournemouth —viz , for а 
small portion in the centre of the town, with the overhead system 
outside. I do not think the conduit is warranted under such 
circumstances. Certainly the additional cost, for such a short 
length, may be very small, when compared with the cost of the 
whole scheme. But is it worth while burdening the undertaking 
with a combined system, merely for æsthetic considerations 1 

It may be argued that such combined systems are working satis- 
factorily in Washington, Paris, Berlin and other places, and that the 
change from the conduit to the overhead wire, and vice versa, can be 
made in a very few seconds. That is quite true, but they mean (1) 
the constant additional labour of at least one man at each changing 
place, (2) the carrying of the idle trolley over the conduit section, 
and (3) either separate machines and feeders for the conduit con- 
ductor bars, or the permanent earthing of the negative bar, because 
of the rail return of the overhead section. ith regard to the 
carrying of the idle trolley over the conduit section, this is quite an 
easy matter when single-decked cars are used, as the trolley arm can 
lie down flat on the car roof, and thus hardly be seen. But, with 
double- decked cars, there are several practical difficulties, since the arm 
must be kept out of the way of the passengers, The use of separate 
machines and feeders for the conduit section means considerable 
additional expense, but this cannot be avoided, if the advantages of 
an insulated negative conductor bar are to be retained. 

The abandonment of the overhead for any other system, merely for 
cesthetic reasons, 1°, in my opinion, not justifiable. Tne examples 
of overhead construction, to be seen in several towns in the United 
Kingdom, are anything but pretty. Some of them are even ugly. 
But that is the fault of the designer, and not of the system. It is 


perfectly easy and practicable to design and erect an overhead 


ine which shall look well in almost any locality. Neat, and even 
artistic, work costs very little more than rough and unsightly work. 
When, then, are we justified in adopting the conduit system! 10 
When the traffic over the lines is so great that the heavy capi 
charges do not make any serious addition to the costs per car- mile. 
This is a condition of things only met with in metropolitan cities, 
and, after all, is no reason Why the overhead system should not be 
used. (2) When the powers for the tramway can only be obtained 
on the condition that the conduit is used. (3) When the system of 
lines is so complicated that the overhead construction becomes cumber- 
some and dangerous. Both (2) and (3) are again controlled by (1), 
since, unless the traffic can be guaranteed, the line cannot pay, and 
had, therefore, b:tter not be constructed. 
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One of the principal difficulties in designing neat overhead con- 
struction is that of guard wires. Many an otherwise neat line is 
entirely spoiled by them. Acting apparently with a view to the 
safety of the public, but really to protect the telegraph and telephone 
interests, the Board of, Trade has recently issued a new set of regula- 
tions based practically upon those adopted by the Poet Office. In 
order to hear the views of the various tramway authorities upon 
these tions, a conference was held a week or two ago, at the 
offices of the Board of Trade. On the advice of the officials of the 
Post Office, and of the National Telephone Co., the Board of Trade 
refused to allow the principles of guard-wire protection 'to be dis- 
cussed, and would only permit remarks on the various regulations 
which were proposed. 

As is well known to those with the largest experience in overhead 
traction work, guard wires may be a protection in some few cases, 
but in the large majority they are the means of causing the very 
accidents which they are intended to avoid. Being of necessity only 

wires, they are à constant trouble to maintain. They are very 
liable to break when heavy telegraph or telephone wires fall upon 
them. А number of automatic devices have recently been placed 
upon the market, with the object of cutting off the current should 
any other wire fall across the trolley wire. But neither guard wires 
nor any of these devices strike at the root of the matter, which is to 
prohibit entirely uninsulated wires of any kind crossing the trolley 
wires. If telegraph and telephone wires must be erected overhead 
they should only be allowed to cross the streets at right angles, 
the spans should be kept exceedingly short, and the wires carried 
as high up as possible, in order that a broken wire may not 
reach the street. They should be insulated at such crossings, and, 
if guards are insisted upon, in addition to the above, they should be 
provided by a netting or similar аа е under the telephone 
ires, and not over the trolley wires The recent accidents, which 
have happened in Liverpool and other towns, have been caused just 
as eh by the telephone wires as by the trolley wires, but, in the 
mind of the public, they are called trolley-wire accidents, and nothing 
else. If local authorities would insist on all telephone wires being 
placed underground, there would be no necessity for guard wires, 
or such like uneatisfactory half measures. 
Before bringing these somewhat rambling remarks to a conclusion, 
perhaps I may be permitted to say a few other words, more particu- 
ly to our younger engineer members. А visit to a number of 
electricity works in this country leads one to the conclusion that, 
in too many cases, plant of too small asize has been put in. By this 
I do not mean not enough plant, but generating sets for too small an 
output. Those responsible for the design of the works did not seem 
to have been very sanguine as to the future of the undertaking, and 
so they put in sets for as small as 50kw. output, and in some cases 
even smaller. In the course of a few years, when the station has 
grown, these sets have become too small, and are either never used 
sold at a loes. Surely, if we expect the business of electricity 
supply ever to approach the extent of gas supply, we should lay out 
our power-stations on generous linee, and put in plant with an idea 
to its future economical use, rather than to its suitability for just the 
number of customers we may have for the first year or two. Ido 
. pot mean that we should put in plant enough to supply the town for 
the next 10 years. Such a thing is the prerogative of those gentle- 
men who are paid by commission. But we should select such sizes 
that they will form a useful part of a well-designed whole, even 
though they may be apparently much too large for immediate 
P : X 

9 generating stations which we are able to visit, and the systems 

which we are able to mspect, during our conventions, are great object 

lessons to us. We can learn not only how to improve our own works, 
also, in many cases, what to avoid. No one among us has a 
monopoly of skill or ideas and the most able can learn something, 
even from the beginner. Electrical engineers are too apt to stay at 
home, to be content with their own plant, and to become even fosei- 
lised. In such a seive science as electrical engineering, we 
must keep up with the times, or we shall certainly fall behind 
in the race. Му advice to the municipal electrical engineer is, to 
tren (at the expense of somebody else, if he can), to inspect other 
Aon and systems, and со discuss with other engineers the 
numberless points which arise in everyday work. This Association 
has already done a great deal in affording facilities for this. I know 
what it has done for me, and I cannot think I am alone in the matter. 

I thank you, gentlemen, for the patience with which you have 
listened to these wandering words of mine, and I hope that this, our 
seve nth annual convention, may be no less enjoyable and instructive 
than those which have preceded it. 


Telephones on Electric Tramways.—All the cars of the 
Portland City (Ore.) and Oregon trolley line now carry tele- 
phones. At every switch the instrument in the vestibule of 
the car may be connected with the circuit running to the main 
office. A forked device, about 2ft. long, is hung on wires that 
are placed on an arm extending from the trolley poles. 


DOUBLE-CURRENT GENEBATORS AND THEIR 
APPLICATION.* 


BY E. T, RUTHVEN-MURRAY. 
(Electrical Engineer to the Willesden District, Council.) 


Previous to the year 1896 it might be said truly that continuous- 
current distribution was only employed when a small compact area 
had to be supplied. The superior limit of low pressure for con- 
tinuous current, as defined by the Board of Trade regulations, then 
stood at 300 volte, and already many of the larger undertakings had 
reached the limit of economical supply from their existing works. 
It having been recognised that the limit of voltage set was unde- 
sirably low, and that it might be increased with safety to the public 
and the consumer, and to the mutual advantage of both the latter 
and the рови of the undertakings, the Board of Trade was 
petitioned to amend the regulation defining the limit of low pressure. 
After a lengthy conference with the engineers in charge of supply 
works and others interested, the definition was amended to read, 
„Where the conditions of the supply are such that the pressure may 
at any time exceed 500 volts if continuous, or 250 volts if alter- 
nating, but cannot exceed 3,000 volte, whether continuous or alter- 
nating, the supply shall be deemed a high-pressure supply.” 
It appears at first sight that alternating-current distribution is 
handicapped, but this is not the case, since the first regulation 
provides that: The pressure of a supply delivered to any 
consumer shall not exceed 250 volte, at any pair of terminals, except 
with the exprees approval of the Board of Trade? From this it is 
evident that a three-wire continuous current system with 500 volts 
acroes the outers is a low-pressure system, but a three-wire alter- 
nating supply with the same pressure is à high-pressure system. If, 
however, the middle wire is earthed, and only one outer conductor 
is brought into each consumer's premises so that the 250-volt limit 
cannot be exceeded, the supply is at low pressure. 

The alteration of the limit to 500 volts enabled existing works to 
double their supply pressure and to deliver four times as much power 
from their existing mains with the same percentage line loss as before 
and without additional capital expenditure. But what was, perhaps, 
more important is that it also enabled supply to be economically 
given to consumers four times as distant from the works, and by this 
circumstance it opened a new field for continuous current. The 
satisfactory result has been a very large increase in the number of 
works supplying on this system. But many of these are now 
finding the limitations of direct supply, and a flexible and economical 
means of dealing with the increase in area, output and number of 
consumers is being eagerly sought. | 

One method of dealing with the increase is to build additional 
generating works, but this is neither an economical nor a satisfactory 
solution of the difficulty. The advantages of concentrating plant in 
large works and in large units is being more and more recognised, and 
a scheme in which this is possible will generally secure preference. 
It becomes economical to use high-pressure transmission to the more 
distant parts of the area of supply, and for this purpose either con- 
tinuous or alternating.current may be employed. "The former is 
either generated in special machines delivering the full line pres- 
sure, or by lower voltage machines connected in series Obviously 
the high-tensior machines are the more convenient and efficient 
arrangement, although a considerably higher line pressure has been 
obtained safely from armatures in series. It is probable that 
3,000 volts is the safe limit of pressure to generate in a single arma- 
ture, since at a higher pressure the risk of flashing over on the 
commutator is considerable, 

Alternating current, either single or polyphase, is generated either 
by simple alternators or by double current dynamos, the latter being 
machines designed to supply alternating or continuous current from 
one armature. If generated at low pressure, step-up transformers 
are used to get any economical line pressure required. The necessity 
for supplying beyond the economical limits of low pressure generally 
comes gradually, and the tendency is, therefore, to put in small 
units of the special type of plant chosen when the demand arises, The 
double-current machine may be put in for use entirely as a con- 
tinuous-current dynamo until the necessity for long distance trans- 
mission requires it to be employed as an alternator, and it therefore 
may be installed even in the earliest days of the undertaking. In 
construction, such a machine is identical with a rotatory converter. 
It may be ed either as а continuous-current dynamo with the. 
addition of slip rings, from wh ich alternating current may be taken. 
or as an alternator with the addition of a commutator, trom which 
continuous current may be taken. It is, of course, well known 
that every armature generates alternating current, and that t» obtain 
continuous current a commutator must be used to cause the generated 
currents to flow always in one direction. In the case of the double- 
current dynamo, as the armature windings are connected to both 
commutator and slip rings, both alterpating and continuous current 
may be taken simultaneously from the machine. 


* Paper read before the Incorporated Municipal Electrical Association 


on Wednesday. 
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The frequency, or periodicity per second, of the uncommutated For three-phase double-current generator or rotatory converter :— 


current generated in the armature of a two-pole dynamo will be the А 
вате as the number of revolutions per second, so that in the case of n=), 
a machine running аќ, say, 375 revs. per min., it will be 6:25. Ina | v= ein 60˙ V. 0-612 
multipolar dy namo there will be as many periods per second for ИГ 272 Е 
every revolution of the armature as there are pairs of poles, = E 
therefore :— . a= A 2 240 545A, ` 
Frequency per second = Poles x revs. 2 ШЕН: | З віп 60° U 73 
Frequencies of less than 25 per second have seldom, if ever, been a= VELIT 943A. 


used, but 25 periods per second not only has been recommended by 
the Institution of Electrical Engineers as the lower “ uniform stan- 
dard frequency” for use, but possesses many advantages for the 
purposes recommended in this Paper. To obtain this frequency only 
certain speeds are available, since it will be seen the product of pairs 
of poles x revolutions per minute must be 1,500, therefore а 2-pole 
dynamo would require to run at 1,500 revs. per min. ; 4-pole, 750 ; | may have either separate, shunt, or compound field excitation. If 
6-pole, 500; 8-pole, 375 ; 10-pole, 300 ; 12-pole, 250; 14-pole, 214 ; | the machine be required to supply both lighting and traction circuits 
and 80 on. simultaneously, or other similar rapidly varying Joads, separate 
To obtain a single-phase alternating current from the armature of | excitation will give the best regulation. It is aleo of great import- 
a two-pole dynamo, two tappings must be made 180deg. apart; for | ance that the engine should govern as closely as possible consistent 
two-phase, four tappings 90deg. оп ; for three-phase, three | with good parallel running of the dynamo as an alternator, and that 
tappings 120deg. apart; or if the dynamo is of multipolar type | the turning moment should be even. If rotatory converters or 
there must be the ваше number of tappings and the ваше angular | synchronous motors are to be operated from the circuits, experience 
relationship per 360 electrical degrees or per pair of poles. shows that the maximum variation from absolutely even angular 
The relationship of the continuous and alternating virtual volteges | velocity must not exceed one-fourth of 1 per cent. per revolution. 
and currents is practically fixed, and will be as shown by the follow- | Fig. 4 represents diagrammatically a compound-wound double- 
ing diagrams, if it be assu med that the magnetic flux is distributed | current generator, with three-phase, mesh.grouped, step-up trans- 
as a sine function with res pect to the periphery of the armature, and | formers for supplying the transmission lines. 
that the circuits are non-inductive. In applying these figures in The slotted core, drum-wound armature, as used in most modern 
actual practice drop of volta ge due to the resistance of the winding | continuous-curreot dynamas, is especially tuited for generating 
must be allowed for, alternating current at low pressure, since, by reason of the distributed 


The ratio of the alternating to continuous voltage will remain 
practically constant, as in the case of the continuous current motor- 
generator, in which a double wound armature rotates in a single field, 
and any variation required must be obtained by the use of regulators 
in conjunction with the transformers. The double-current generator 


— — ——— 
` 


Fic. 2. Fic. 3. 


Figs. 1, 2 and 3 are respectively the cases of single-phase, two- | winding the voltage curve will be very nearly a sine curve, and the 


phase, and three-phase, in which :— armature reaction will be much less than in the usual mono-tgoth 
V — E. M.F. between continuous-current brushes. alternator windings, and the regulation will be much better. The 

А = Current from continuoue-current brushes, latter type of winding frequently results in a saw-tooth curve, 
v= Virtual volts between adjacent elip rings. which, having a higher maximum value, will subject the insulation 
a= Virtual amperes in armature winding between adjacent slip | of the cables, transformers, &c., to greater stress. Demagnetisation 
Tings. | of the fields due to lagging current, arising from an inductive load, is 

ae = Virtual amperes flowing to external circuit from each slip ring. | also minimised in the distributed type of winding. 

n = Number of slip rings. From every point of view the double-current dynamo is a good 


The general formule for obtaining these values are as follows— | alternator, but mechanical considerations make it a lese easy problem 
to commutate for continuous current if the voltage is not low. This 


viz. :— | 
v=} Vasin? arises from the fact that the peripheral apeed of the commutator 
V2 * must be kept within practical limits, so that there may be no risk of 
JIA the segments buckling on the one hand ; but, on the other hand, 
a= , the voltage between adjacent segments and the width of these must 
ant be such as to ensure satisfactory operation. The problem, although 
n by no ени Yu варе ape aig doces a Aa к" 
294 ain F engineers who have built this type of machine. Its special sphere 0 
оеган п usefulness is in the 5 supply of large чо їп 7 iei 

: . . | tinuous current is to istribu It may be employed wi 
For single р current generator or rotatory converter : advantage where otherwise separate continuous and alternating 
machines would be put down, and by its employment economy in 
шн go V = 0-707V both capital expenditure.and running expenses will result—the 
/2 /2 X former because one such machine will be a spare for either class of 
JIA  Jà service, and the latter because by combining the outputs larger units 
Q = a = А = ():707А, of plant may be adopted, since it is quite feasible to take continuous 

9?5sn? 7 | | and alternating eurrent from the same machine simultaneously. . 
n A number of large double-current generators are now in use in 
a,=2a= A/2A — 14144. America for both lighting and tramway service ; in several cases the 
Ter two-phase doubl н frequency of the alternating current being 60 per second. It is 
- P e-current generator or rotatory converter :— | within the writer's knowledge that there will shortly be at least four 
(n= 4), ! electricity supply works in this country using double-current 
Е sin 45°У = 05V machines. The largest will be of 1,200kw. capacity. Three genere 

NE g ed e tors of this size 32-pole machines runnning at 94 revs, per min. 
JA А are being put down to operate the Mersey Railway. The frequency 

а= = =0 54, will be 25 per second, and the continuous-current voltage 650. 


4 sin 45˙ 2 The author is putting down two 300k w. double- current generators 
FCC at the present time, some particulars of which may be of inte 
в п45 _ =0'707А. : 2 p 
2 Each dynamo will deliver continuous current from the commutator 
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d three-phase alternating current from the slip rings, and is capable 
of giving :— 

l. The full d as а continuous-current dynamo with either 
shunt or compound excitation. 

2. The full output as a three-phase alternator. 

3. Any proportion of continuous or alternating current up to the 
full output of the machine. 

Each machine will carry 20 per cent. overload for two hours, 
40 per cent. overload for short periods, and, while delivering full 
load on either alternating or continucus-current side, will be capable, 
at the same time, of delivering 50 per cent. of full load on the other 
side for one hour without injurious heating. From no-load to 20 per 
cent. overload collection will be sparkless, with no alteration to the 
lead of the brushes. The working pressure on the continuous-current 
side will vary between 480 and 560 volts as shunt, and 500 to 550 volts 
as compound, the voltage on the alternating-current side being 0 61 per 
cent. that of the continuous The dynamos will be 12-pole, running 
at 250 revs, per min., and the frequency will be 25 per second. At 
a later date the author hopes to give some particulars of the per- 
formance of these machines, and also of the rotatory converters to be 
used in conjunction with them. 


Fic. 4. 


Where step-up transformers are required to raise the alternating 
voltage for transmission lines, three-phase will be preferred in moat 
cases, 

From the unalterable ratio of the alternating and continuous- 
current voltages itis evident that the excitation of the machine mutt 
be varied to meet the needs of one class of output only, and it will 
probably be found most convenient to regulate the field for the 
continuous-current output as if the machine were a simple continuous- 
current dynamo, The regulation on the alternating circuits may be 
then effected at either end of the transmission lines as may be moat 
convenient. Unless a very high-line voltage is employed, it is 
preferable to arrange the transformers in mesh connection rather 
than star, with the traneformers fused at both ends of each winding, 
as with this arrangement the supply may be maintained to two- 
thirds fall output on the remaining transformers and lines in the 
event cf one transformer or line failing. For the transmiesion lines 
multiple core cables should be used; concentric cables, by reason of 
the difference in the conductor capacity, give rise to troublesome 
unbalancing effects. 

To convert the alternating current to continuous at the sub-stations 
motor-generators (having either induction motors or synchronous 
motors) or rotatory converters may be used. An advantege possessed 
by the motor-generator is that the full line pressure may be taken, 
in many cases, into the motor, and the use of transformers avoided. 
The induction motor enables essier starting from the alternating. 
current side, but will prcduce a lagging current. The synchronous 
motor may be excited to give unity power-factor at all loads, as by 
under-exciting the fields a lagging current, and by over-exciting a 
leading current, will be produced. The effect of the formér on the 
generator is to weaken the field strength and of the latter to increase 
1t. Asa wattless current reduces the useful output of both plant 
and mains, it is very desirable to secure a good power-factor, which 
may be obtained by the use of either synchronous motor generators 
or rotatory converters, The motor of a motor-generator set may 
obviously drive a dynamo of any type, series, shunt or compound- 
wound, or a pair of dynamos for balancing on a three-wire system. 
The efficiency of the combined machines will not be eo high as if a 


rotatory converter and group of step-down transformers is used by 


— 


from 5 ү cent., although the voltage of the continuous-current 
machine will be quite independent of the variations on the alterna- 
ting circuit. 

When rotatory converters are used, step-down transformers must 
form part of the equipment, and, where lig ting service is given, in 
which widely varying voltages are required, то apparatus must 
be used either on the step-up transformers to the line, or on the step- 
down transformers to the rotaries, to get this variation. In one 
arrangement tappings are taken from either the primary or secondary 
winding of the transformer and connected to a multiple contact 
switch of somewhat similar design to a battery regulator. The con- 
tacts must be numerous, во that the increase or decrease in the 
secondary pressure, as the switch is moved from contact to contact and 
the ratio of the transformation is varied, is not noticeable Another 
arrangement may be employed in which the transformers are of the usual 
constant ratio type and inductance regulators are used to inerease or 
decrease the pressure by producing a change in the phase relation of the 
primary and secondary voltage. This regulator is practically an induc- 
tion motor with a very small air- gap, in which the rotor does not revolve 
by itself, but may be moved through a small angle. The secondary 
winding is on the stator, and the primary on the rotor. With this 
arrangement a perfectly gradual variation of voltage is obtained, 
although the range of variation will be lees than in the method 
previously described. 

Thare is a very interesting application of the rotatory converter, 
and also of the double - current generator, for balancing on a three- 
wire continuous- current circuit. If the alternating-current circuits 
of either machine are connected to star- grouped transformers, the 
middle wire of the three-wire circuit may be taken to the centre of 
the star, and balancing be effected in the machine. With trans- 
formers suitably proportioned and wound, an out-of-balance current 
up to as much as 75 per cent. of normal full load capacity of the 
machine may be deslt with in this manner. In the matter both of 
efficiency ind cost the rotatory converter, including the necessary 
transformers, will show a considerable advantage over any type of 
motor generator, and either or both may be used to convert the 
alternating to continuous current. The rotatory converter has also 
an enormous overload capacity which renders it invaluable in certain 
cases, 

Within the limits of this short Paper no attempt has been made 
to deal exhaustively with the whole problem of combined continuous 
and alternating systems, as the author’s main object has been to 
direct attention to some of the uses and advantages of the special 
type of machine known as the double-current generator. 


THE INTERNATIONAL TRAMWAYS CONGRESS. 


The twelfth annual congress of the Union Internationale 
Permanente de Tramways was inaugurated on Tuesday last 
at the Agricultural Hall, Islington, N., under the presidency 
of M. Leon Janssen. Most of the proceedings took place in 
French, but occasionally in German or English. An inter- 
preter summarised each speech in English for the benefit of 
those who understood not the Continental languages. We 
give below a synopsis of the proceedings on Tuesday and 
Wednesday :— 


Tuesday, July Ist. 

Sir C. Rivers Wilson, who will take the cbair at all the meetings, 
speaking in French, said that, although this was the twelfth congress, it 
was the first which had been held in Great Britain. Although feeling this 
to be a great shame, it was neither the fault of the Union nor of the British 
industry. In his opinion the fault lay elsewhere. In Great Britain we 
prided ourselves on being a land of liberty, but this liberty had been 
abused in order to oppose the advance of the industry in which they were 
all interested. He was, however, delighted to see the foreign members, 
which would, no doubt, be decidedly helpful in advanciug the interest 
which they all had at heart. 

M. Lavalard then read his Paper on Transfer Tickets.“ The 
discussion on this Paper was not of very great importance, and M. Rohl, 
president of the German Tramways and Light Railways Association, pro- 
posed that a commission should be formed to study this important matter. 
Every county and every town was different, and the congreas could not 
come to a hasty conclusion. Such a commission as he suggested should, 
therefore, Fe appointed to report to the next congress. 

M. Rasch then read his Paper on “A Proposed Basis for Estimating 
the Power of Motors.” 

The discussion was brief. Mr. McCroakie, who gave much attention to 
this matter in connection with the Paria Exhibition, suggested that the 
regulations and specifications described by the German Iostitution of 
Electrical Engineera should be accepted. Indeed, these were the only ones 
of their kind that had been formulated up to the present time, and they 
could not do anything better than accept them. M. Pedviali, of Brussels, 
made a similar proposal. M. Rasch held that the German regulations, as 
they now stood, were not sufficiently detailed for tramway working, 
and wished that the Union would take up the question further and 
add clauses with reference to tramway working. Mr. R. H. Scotter 
mentioned that in England there was a standardisation committee 
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sitting, under the presidency of Sir William Preece, F. RS., and the 
whole question was coming up sooner or later for discussion. He 
was sure this committee would be most happy to help the Union 
in any way. Perhaps a discussion of the matter on the part of both 
the committee and the Union would aid them in arriving at something 
like what might be called a universal standard. Another German 
speaker pointed out that the Americans had had a good deal more 
experience in tramway work than Germans had, and that the German 
conditions did not come up to those which American makers applied to 
their machines. He proposed that American methods of testing be 
adopted, and tbat the question of sparking and the overload should receive 
more attention than had hitherto been the case. M. Rasch pointed out 
that although in his abstract of the Paper he had not mentioned the 
question of sparking, this matter was dealt with in the Paper. The one 
difficulty concerning it was that accurate measurements could not be 
made. M. Doh, of Brussels, thought something should be done at once, 
as at the present rate at which work was going on in different countries 
with different specifications, it would eventually be very difficult to pro- 
cure any uniformity whatsoever. Mr. R. H. Scotter undertook to place 
the discussion before Sir William Preece's committee at the earliest poe- 
sible moment, a suggestion which was agreed to. 


Wednesday, July 2nd. 


Proceedings commenced as usual at 9:50 a.m., the chair being taken by 
Col. Boughey, H.M. Commissioner of Light Railways. A useful Paper by 
M. Ch. Thonet on Central Stations was the first read, but unfortu- 
nately led to no discussion, the chairman ruling that it hardly lent itself 
for discussion. The next Paper, on “ Conditions under which Tramways 
may be Laid in Roads,” read by M. Albert Janssen, dealt more with ques- 
tions as to the financial terms for the concession for road tramways tban 
with engineering matters. The Paper is, therefore, of little technical interest, 
the more especially as the terms for such concessions differ so widely 
in different countries. A Paper followed on the comprehensive subject of 
„Legislation in All Countries Relative to Tramways and Light Railways,’ 
the author being Mr. R. H. Scotter. We hope to reprint this Paper in 
a later issue, as it is too lengthy and detailed to admit of being abstracted 
in this diary of the proceedings. In the discussion on this Paper several 
speakers took part. Mr. J. W. Addyman epoke on the legal aspects of the 
question, with respect to the Tramways and Light Railways Acts of this 
country. He advocated the encouragement of municipal trading through 
the agency of these acts, at the hands of the Board of Trade and 
the Light Railway Commiseioners. Mr. Schendweiler stated that in 
Prussia concessions are sometimes granted with no time limit. The 
Government there has power to everride the opposition of any municipal 
authority to the construction of a tramway. 

Two Papers followed but were not discussed. These were a Paper on 
“The Arrangement of Car Sheds,” by M. Trantweiler, and “Traction 


Systems,” by M. Ziffer. 
(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Hull Municipal Electric Supply Works. 


Considering the adverse circumstances-of the working of 
this undertaking last year, the costs and the financial results 
generally are creditable. We learn from the engineer that 
the diminished total revenue was not only due to the reduction 
by a 3d. in the tariff, but also to the general slackness of trade 
in the district ; that by an increase of 1s. 6d. in the £1 in the 
local rates nearly £200 extra was charged to the revenue; and 
that over £600 damage to the buildings, machinery and mains 
was sustained in August as the result of a phenomenal storm, 
when nearly 8in. of rain fell in one hour—deluging the engine 
room. That in these circumstances the costs of the preceding 
year were improved upon goes some way to discount the 
criticism arising from the fact that the costs are still too high 
at 2854. per unit. It is to be noted that the generating and 
works costs present very satisfactory figures indeed, considering 
the very low load-factor of 8:8 per cent. which obtained. It 
ig to the increase in the item of rates and taxes that the total 
costs owe their still high value. In addition to this, the engi- 
neer’s statements are confirmed by the increase in the repairs 
at the station, although this increase was more than neutralised 
by economies in other generating costs. 

Passing on to the financial results, it will be noticed that, 
with the very moderate total revenue of 3:94d. per unit, there 
was а deficit representing 1:48 per cent. of the mean capital, 
but after the payment of capital charges out of revenue 
amounting to as much as 6:79 per cent. on the mean capital. 

In relation to the output the capital expended appears to be 
very moderate at this place, and the chief requirement is a better 
quality of load. The present tariff scale, with its low initial 


price of 5d., acts, we believe, against the realisation of а good. 


load-factor in being not sufficiently discriminating between 
the desirable and the undesirable consumer. 


South Shields Municipal Electric Supply Works. 


Last year we had cause to remark on the splendid progress 
which was being shown by this undertaking in the matter of . 
costs. Again, in the accounts now before us, a most substan- 
tial improvement is recorded on the already economical figures 
of 1900 by which the total costs are now less than 1:44d., or, 
excluding the public lighting costs of attendance and renewals, 
1:29d. per unit sold. . This is indeed an excellent record for 
an undertaking with an output of under a million units in the 
year, and even considering the favourable load factor of 14:7 
per cent. which characterised the load. . All the several items 
of expenditure show consistently low figures. 

With regard to the revenue, we quote the following from 
the engineer's report :—“ It must not be forgotten that during 
this past year the charge for electrical energy has been at the 
rate of 7d. and 2d. per unit during the two winter quarters, 
whereas during the previous year the charge was 7d: and 3d. 
for the last quarter of the financial year, this usually being 
the quarter from which the greatest amount of revenue is 
obtained, and therefore is in itself no small item; and also 
the fact must be taken into consideration that the quarter was 
made to extend over a period of some 16 weeks by not reading 
the meters until the financial year had actually expired— viz., 
April 1st—thereby reducing the first quarter of the succeeding 
year by some three weeks, accompanied by a corresponding 
decrease in the revenue.” 

It would seem from this that the total revenue recorded is 
slightly under the true one for the year, but, in any case, it is 
very moderate. 

Perhaps the weakest point in the financial status of this 
concern is the rather high capital expenditure in relation to 
the output. This would account for the financial results not 
being up to the high standard of the working costs. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared: 


Aberdeen (Municipal)... - Sept. 27, 1901 n (Municipal) . .. . Nov. 1900 
Аут (Municipal)...... == 00. 11 [o gece & Knigacsde'(Co.) AID 1902 
-upon-Hull (Mun.) July 13, 1908 
5 April 20, 1900 Kingston-on-Thames (Mun.) June 20, 1902 
1900 Lancaster (Municipal)... Feb. 
Leeds (Municipal 

15, 1800 | Leicester (Municipal) ......Jan. 
М 7, 1902 Leith (Municipal) =e» May 17. 1901 
i (Municipal — .. Oct. 4, 1901 Leyton (Municipal) Nov. 1, 1901 
Bournemouth (Company) . April 18, 190 | Liverpool (Mun )— cs = April 4, 1902 
Bolton (Muni 
Bradford 


1 
v ра — June 14, 1901 
Bromley (Kent) (Co.) ......May 16, 1902 Newcastle and eid Nae 6, 1999 
Brompton& K n (Co.) June 6, 1902} Newoastle-upon-Tyne(Co.) Deo. 20, 1901 
unicipal) ...... Feb. 7,1902| Ne rt (Mon.)( Municipal) Jan. 
пров созі (Mun) п 21, 1899| N 


ug. 

bri Company)... ..June 18, 1902| Notting 
Canterbury (Municipal)....Oct. 26, 1900 ng 

Cardiff (Munici Oct. 25, 1901 rar hh (Ири!) ^» es as e Nov. 29, 1901 

ети t re 

mpan ДЕ as ay 1 

) Oct. 25, 1901 


Deo. 21, 1900 
Coventry (Municipal) ..... Richmond (Company) .. June 29, 1900 
Croydon iania Jms ossis Nov. 22, 1901 | Salford (Municipal) ов Jan. 94, 
Crystal Palace District (Co.) Sept. 13, 1901 | Scarboro 
n € Jan, 26, 1900 
Dews (Municipal).....Feb. 16, 1901) 8t.J: . 
Dover (Company)) =a May 2, 1902 St. Paneras (Municipal) 
Dundee (Municipal)..-.... Deo. 6, 1901 pall 
Eastbourne (Municipal) ...Mar. 14, 1902 Shoredito Mun cipal) . 
MEC unicipal) -. Deo. 6, 1901 Smithflel 
Exeter (Municipal) .......Aug. 5, 1898 South London (Company) . . May 16, 1902 
Folkestone (Company) ...May 2, 1902 South Shields 1 20, 1901 
@ w (Municipal) .....Sept. 27, 1901 Southampton (Municipal) — Feb. 
Gloucester (Municipal) ....Aug. 20, 1901 | Southpo 
Great Yarmouth (Mun. . Ded. 13, 1901 Stafford (Munici 
ug. Sunderland (Munic 
) = – „Oct. 19, 1900 Taunton (Municipal) ......June 16, 1900 
Dec. 27, 1901 Ponce Wells (Mun.) 


* 9 9-9 о as 


eos em = ae 


1899 
..May 23,1902 
May 9,1902 
Westminster (Company)... 


Harrow (Com ) meme ne ae рес. 21, 1900 | А 
Hast'gs & St. Poonards (Mun. J uly13. 1901 Winchester арап) ....June 20, 1902 
Hereford (Municipal) ...... Jan. 17, 1902 Windsor aud Eton (CO.) July 19, 1901 


move (Company) 7) May 10, 1901 Woking (Com e... Ded. 22, 1899 
ud d (Municipal) - Мау 93, 1902 Wolverhampton(Municipal) Jau. 24, 1902 
Hull (Municipal) ......—.. Sept. 20, 1901 | Woolwich (Company) == = May 81, 1901 


pal 
Isle of Wight Company). .. Dec. 20, 1901! Worcester (Municipal) . — April 15, 1902 
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Undertaking OOO NO аа 


Date of Commencement of Supply 


A con Saveur cen ute — 


ne JU lI I ee ee © же © же ҥе ee 


HULL. 


Kingston-upon-Hull Corporation. 


Jan. 16, 1893. 
Ó-wire con.-cur., 
A. T. Barnard. 


[sub-stations. 


with batteries and rotaries in 


449 


SOUTH SHIELDS. 


South Shields Corporation. 


September, 1896, 


[tribution. 


Alt.-current trans, sub-stations with 2-w. dis- 
J. Н. Cawthra. 


m Written off meters. n Charged to reserve fund. 
or flat rate of 44d. 


o Maximum demand system 
a After deducting cost of attendance and renewals ( £75). 


rectifiers £84. 


engines. £113, alternators £9, pumns and pipes :? IKR. 
E Clerical staff #909 


j Repairs £€0, renewals 
1 Taw £906. insurance 7282. 


YEAR ENDED MAR. 51, 1901. | MAR. 31, 1902. MAR. 51, 1901, | MAR. 31, 1902. 
QUANTITIES— 
Units generated... —h— — — — eam uan өчне mepe —— ле; изыш OS X — 1,962,657 2,308,500 944 629 — 
u SOLD (TOTAL) н 1,307,075 1,490,099 755,826 985,646 
» 8014 to CODSUIDeTS oe eee s ms oms sos wee mas wees wee man ie nee nee 1,307,075 1,466,999 573,094 655,574 
и sold for public r nil 23,100 182,732 550,072 
„ sold for traction....... PE EEE deen 8 vu nil nil nil nil 
BEEN е ины се азо» ensues Ul oun Gon 427,541 595,762 22,650 — 
UNITS SOLD PER MEAN 8-С.Р. LAMP CAPACITY .... 16:9 162 161 16:6 
Actual maximum supply demanded ....................... 1,659 kilowatts 2,044 kilowatts 705 kilowatts 767 kilowatts 2 
КААЛАШ rte 6 —— = 9:11% 8:32% 12 24% 147% 
Number of public lamps —.—.— n oms mans ын htm кн a n nil 12 arc 84 arc, 107 glow“ 84 arc, 283 glow” 
Number of consumers 2 ousa ьа баз ови обн 1,541 1,845 680 778 
- Connections to mains in 8-c.p. lamps at end of year ... 106,831 130,600 35,025 41,680 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 3 037 — ... 1.900 1.900 
С тош, Fer kilowatt] ты, er отар kllowat Per kilowatt | 
CAPITAL— Total. | capacity, Total. | capacity. Total | capacity. Total. bie ing 
AUTHORISED (TOTAL). ——————— £170,415 £561 |£244032 £862 15087 2794 [£150,647 | £793 
Loan (including Debenture charges) sas ami on oe pas io 170,4 415 561 244,0 ,032 86:2 150,837 79:4 150,647 79:5 
RECEIVED (TOTAL) ..................................../ 159,774 | 526 | 208,852 738 | 111,721" 588 | 136.040 116 
Loan (including Debenture c „ 1 52:6 208,8 852 758 110,782 58:5 136,040 71°6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... — 10641 350 | 35180 124 | 40055 213 | 14607 7:69 
r — — — — — — 
r x -- | — —— — | -- -- — 
| Loan (including Debentures . 10,641 | 3°50 35, 180 124 40,055 21°3 14,607 7:69 
REPAID (TOTAL) ............. = oen oan — | 11,546 3:80 21, 266 7˙52 3,138 1°65 5,529 291 
RESERVE OR SINKING FUND... ne s= s se se san san sas san ooe 4,204 1:38 — 4,148 2:18 5,026 2:65 
EXPENDED (TOTAL)... nn 55˙9 2,483 715 128,489 76 138,801 731 
8 Boll Le eu om nm oes sm nna om oto ntm pu oer nos 15,727^ 5:18 17,6429 6:24 15,741" 7:25 —- 
ö 75,285 24:8 87,926 i 31˙1 58,666 30˙9 — -- 
„„ m ese | 75,083 247 95,765 33'3 54,572 28˙7 — — 
c SS E A 1,150 0:379 1,150 0:406 1,509 0:794 
BALANCE OF CAPITAL ACCOUNT .. -7471° 246. | 6, 369 |. 6369 225 | -16,768: | —8.82 
~ Eer unit or Per unit of |^ —-. 1 Pruni ot. r unit of | Per unit of Per unit of 
Total | total units Total. | total units Total. total units Total. total units 
REVENUE— — _ Sold. — sold. — sold. | Sold. 
oral. .—.—.—( 24577 | 45154. | £24444 359374. 211925 37880. 213,653 | 33944. 
J.. DOO мио va nas ctn tes vis ei tus en 25,115 435d 25,515 3°765d, 9,739 5`0954. 10,868 26484. 
" 1 769 0`1414 934 0˙150d. 280 0:089d. 556 0`0824. 
" . nil — 122 00204. 1,903 0°604d. 2,448 0`5964. 
m supply for раа S nil — — | nil — nil — 
miscellaneous sources enne 94 0'017d 15 0 0024. 0°( Old. —- — 
EXPENDITURE OUT OF REVENUE 
13738 25234. | £14,618 28544 £5,914 18784. | £5,902 1437d. 
TOTAL WORKS COSTS em —————À-—] 10,798 | 1°983d. 10,918 1°758d., 4,387 1˙394d 4.397 1 071d. 
Generabion of dleoirioiiy sostav. ccs cee oas nas sas nes san san sen oes 9,808 18004 9,600 l'546d. 3,733 1°186d. 3,419 O Sd. 
Fuel (including cartage, c.) 6,080 1 116d 5, 228 0:842d. 2,108 0*6'70d, 1,787 04554, 
OIL waste, water, BEOTOS „oosa cee ven ces sm san om se soe oo 546 0:100d 420 0°068d. 259 0 082d. 183 0`0454. 
Wages at station — — ee жөр tes Lad od Ыы Ad oon еә 2,500 0:459d 2,500 01034. 1,005 0:3518d. 1.124 02744. 
Repairs and maintenance at station „e.m sanu sms». 682 0:125d 1 455 0:234d. 360 0 114d. 824! | 0°0794. 
Distribution of — ——— nan nen оон 990 0: 132d. 12 0:200d. | 22 O Od. SG 0°0894, 
Wages, &c. ................... . 598 0:110d. 165 0°123d, ; i 
renewals of mains, To. 392 00724 479 ^ ooma |] 122 0094. SOTS Жым 
J 00 — — 75 0014. 533 0°169d. 611 0°1494. 
(( ыан аас cen sus ses — -— 28 0:005d. 513 0:163d. 482 01174. 
| Renewals......... рабое 000n00 eet sets se ові vee — оаа nen sue -— qi 0-0089, 20 0:0064. 1297 0'0514, 
MANAGEMENT AND PROPERTY CHARGES ———.— 2,938 0° 540d. 3,699 z 596d. 1.527 0:485d. 1,505 0·366d. 
Net rents. —— — —äũ PUMP UA POM om cot — nar bat 2 oos 250 Ü* 047d. 284 064. | nil ese 193 0:047 
ЛЕОН ——— —— — 965 | 01774. 1,505 ^ 24: d. | 252 00804. d 
Fe ou oupsenisicsig nan üba mua idi Gub senso nar oia 1,718 | 0:316. 1,910 0*3084. 1,275 0:4 Sd. 1,812 0'320d. 
. —— tam omm tmo ima oam es ven san ec 1,294 0:238d. 1,596 0˙225d. 7814 0 248d. 857* 00 209d. 
r ob oisi ad ы рамы cca sins 147 0`0274. 185 0°029d, 85 0 027d, 80 0'019а, 
Establishment оен тар on ae san pan Gam oot San bas осн Боч 152 0:0284. 258 0:038d. 183 0:058d. 197 0:048d. 
RE Дау psi inn dob oer po cam tm io demo mm Spx cine з» ven 125! 0°023d. 93* | 00154. 226 0:0724d. 178! 0:0434. 
| m to mean | to mean to mean 
FINANCIAL RESULTS— Total. Bose Total. — exp 'nded Total. А) Total cp. exp ‘nded 
WORKING PROFIT FOR YEAR ....... л BIOS. | ТМ 29 827 532% | £6011 | 5517 £7,750 5'81% 
Sum carried to Depreciation Fund.. 12514 | 0810% 1,028" 0556% || — — — r= 
Sum carried to Reserve Еипӣ....................-.. 4,780! 315% 5,039 2'72% || 2,067 1:907 4,018 5017. 
Net interest on loans (incl. Debenture charges) - 4,830 5:187 6,501 551% | 3,185 2'93% 5,158 27857 
Net profit for the year . E nil — — — | 759 06997; 594 0:445% 
BALANCE FROM LAST ACCOUNT .......................... nil — — — | 211 0:194% — DM 
BALANCE AVAILABLE FOR DISTRIBUTION, &0.......... nil — — — 1,6797 1557 431° 0:323% 
e = = 27988) ^ 148% || = — — — 
ORDINARY DIVIDEND PAID ——— Ben көз = =< = | = = === Il — 
PERCENTAGE OF TOTAL COSTS TO REVENUE n 55:97 59:87. 49:6% 43.27% 
Expenditure per mean kilowatt capacity... £5. 10s. 8а, £4. 19s. 10d. £3. 18s. 10d. £3. 2s. 1d. 
REVENUE PER MEAN KILOWATT CAPACITY ............ £9. 18s. 2d. £8. 6s. 10d. £7. 19s. 0d. £T. 3s. 10d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 5s. 3d. 4s. 1d. | 7s. 10d. 18. 13a. 
Price charged for lighting, per unit 54d. (1 hr.) to 21d.* 5а. (1 hr.) to 2d.” | 7d. to 3d. 7d. to 2d. 
Price charged for power, per unit 23d. 2d, 24. — 
Price ch :rged for public lighting .......................... — £22 per lamp per ann. || £22 108. per are perann.? 2 
Receipts per unit for private supply 4 36d, 5'88d. 4 08d. 2'98а. 
x: 3 public lighting... — 0˙494. “ 180d.” 1544”! 
— ^ MER Iii: „сез шы NE Kad d ce — -— -= = 
HULL.—- а Circulating pumps, &c., electrically driven. b After deducting £2,735 lamps Is. 6d. per week, and for each post with two 32 c. p. lamps 2s, per week. 
from revenue written off meters and £106,189 temporary loans. c Over- expended. b £939 premiums. с Over-expended. d Engineer's department £022 ратара aud 
d Carried to reserve. . e On maximum demand system or a flat rate cf 5d. J Reserve clerical staff £259. e Law £141, insurance £85. f Inclusive of £50 co 1 © | 
fund, g Lands £1,501. hLands £158. i Public lamps, including posts, cable, fixing, received and £459 transfers from Provision A ЖЕ НУ a 2757 te C 
£494. jCarbons £45,fuses £2. К Insurance £9'. / Includes £923 written off meters. | A The public lamps are equivalent to 8,391 8 c.p. Іов OPE E$ 


m After deducting 
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E. J. Warn Fully Illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 


THE TELEPHONE.—By Darz SmoLam and F. О. ВАРИАНТ. In preparation. 
A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATOBRY. 


Vol. II. By Dr. J. A. Емне. In preparation. 


ELECTROMAGNETIC THEORY. Vol. III. By Оштв Нит, In 


preparation. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 


БарНАЕІ, New Edition in preparation. 


THE ELECTRICAL RÉUNION IN LONDON. 


The present week has inaugurated a busy season for elec- 


trical engineers in London. On Monday, at the Agricultural 
Hall, Islington, Mr. GERALD Batrour, President of the Board 
of Trade, formally opened the second biennial International 
Tramways and Light Railways Exhibition. On Tuesday, within 
the same building, the Union Internationale Permanente 
de Tramways commenced its twelfch annual conference. 
And on Wednesday the Incorporated Municipal Electrical 
‘Association inaugurated its annual congress within the hos- 
pitable walls of the Institution of Mechanical Engineers’ 
building in St. James’s Park. Naturally, with so many 
powerful attractions, there has been a large influx of 
foreign and provincial electrical engineers into London, 


and these, together with the normal London contingent, have 


been kept exceptionally busy from early morning until late 
at night. Meetings for the reading and discussion of Papers 


in the morning ; inspection of the exhibition stands, or visits 
to neighbouring electrical works, in the afternoon ; and con- 
versazioni and other social gatherings in the evenings, have 
filled up the day's work, and have afforded formal and informal 
opportunities for the interchange of views and ideas. 

Turning first to the opening ceremony in connection with 
the tramways exhibition, our attention is directed to the 
speech made by Mr. GERALD Batrour when, at the luncheon, 
he proposed the toast of the Union Internationale Permanente 
de Tramways. A great part of this speech was occupied with 
a consideration of the relative backwardness of British tram- 
ways as compared with those of our Continental neighbours. 
We were compared to the sleeping hare, which had, tem- 
porarily perhaps, allowed the less swift tortoise to overtake 
it. Mr. Baurour hoped that this state of affairs would not last 
for ever, but that before long the hare, once in the vanguard, 
would again hold the leading place. Yet, while recognising the 
fact, Mr. Baurour refused to admit the cause which so many 
competent authorities allege. Although in form his speech 
was deferential, ia essential substance it was defiant and 
unsympathetic. He denied that the Legislature was to 
blame for this state of affairs, and in the terms and 
tone of this denial we seemed to discern little promise, but 
rather the reverse, of any further assistance from the Govern- 
ment in the removal of those obstacles which are alleged, оп 
such weighty authority, to be due to faulty legislation. Indeed, 
the President of the Board of Trade flattered himself upon 
the extreme leniency and moderation of the Board—for had 
not the Board graciously allowed the Portrush electric rail- 
way in the north of Ireland to be equipped on the third-rail 
system until two years ago, and that, notwithstanding the 
« mostly animals" which met with untimely death as the 
consequence of this generosity? But seriously, does Mr. 
Batrour imagine that the leniency of the Board of Trade, м 
to the working conditions of an out-of-the-way country 
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line in Ireland, can be regarded by electrical engineers as any 
substantial offset against the severe and unnecessarily 
stringent legislation which Government has imposed upon the 
electrical industry at its fountaia-head. Upon the face of it, 
it certainly looks as if Mr. GERALD BALTOUR has not accurately 
estimated the magnitude and importance of the electrical 
industry in the United Kingdom. It seems to have surprised 
him that the tramway interests in this country are so wide- 
epread and so deep-seated as to be capable of bringing together 
such a large gathering of representative men as assembled at 
the Agricultural Hall on Monday. If such is the case, we 
trust that what Mr. Batrour saw and heard on that occasion 
will furnish an effective object lesson to him regarding the 
importance of this particular branch of the Government 
department under his control. 

With regard to the exhibition itself, our readers who may 
not have an opportunity to inspect it will best form an idea 
as to its scope by a perusal of the illustrated article com- 
тепсей іп our columns this week. We trust also that for 
those who intend to go through this exhibition it will furnish a 
useful guide. None can survey this exhibition from the vantage 
ground of the surrounding gallery without being forcibly 
struck with the rapid advance in electric tramway traction 
since the exhibition of 1900. Not only are the exhibits more 
numerous and, in many cases, more imposing, but examination 
of details reveals a greater solidity of construction and better 
experience in design. We have here, not merely a copy of 
American and Continental practice, but the exponent of a real 
and true British practice in electric traction—a practice which, 
however cosmopolitan in its origin and production, is essen- 
tially British and adapted to British requirements in all its 
manifold purposes. This argues real and substantial progress 
—® progression far more encouraging than the mere further 
spreading of business through process of time. It indicates that 
electric traction is taking root deeply in British soil, and that 
in its growth it has become acclimatised. 


THE CHATHAM AND DISTRICT TRAMWAYS. 


A system of about 8} miles of tramways, built by the +- 


Chatham and District Light Railways Co., and a map of 
which we give below, was opened on June 17th. As indicated 
by the name of the company, powers for the line were obtained 
under the Light Railways Act. The scheme originally pro- 
posed was of greater extent and included the neighbouring 
city of Rochester, but had to be curtailed owing to the oppo- 
sition of the Rochester Corporation. 

The contract for the complete equipment of the lines, as 
well as for the power station and cars was let in June, 1901, 
to the British Thomson-Houston Co. (which is practically the 
parent company of the Chatham and District Light Railways 
Co.), and the design and construction has been under the 
personal supervision of Mr. A. H. Walton. 

Ме. Н. W. Miller has had charge of the whole of the con- 
tract under Mr. Walton, whilst Mr. E. T. James has acted 
as resident engineer in charge of power-house plant, cars and 
overhead line, and Mr. W. H. Davis has superintended the 
track work and bonding. Throughout the work there has been 
cordial co-operation between the company and the Corporation, 
and in the speeches at the inauguration particular reference 
was made to the good spirit that prevailed, and the accomoda- 
ting manner in which the company had received the sugges- 
tions and carried out the wishes of the local authorities through 
whose territory the lines pass. 

Buildings.—The buildings, including the car sheds and 
repair shops, power house, tank house, cooling pump and 
sump, offices, &c., have been carried out by Messrs. West Bros., 
Mesers. J. W. Nash & Son attending to the architectural 
details and supervision of building. | 


The car sheds proper are laid out for 50 cars, in two bays each 
38kt. 10in. wide by 198ft. Gin. long. One bay is aranged with 
four tracks, having inspection pits running the whole length 
of the shed, the rails being laid on longtitudinal sleepers. 
The other bay is arranged for four tracks, but the rails in 
this case rest on a concrete bed. Each bay is covered by a 
roof constructed of wrought-iron trusses, the outer ends 
resting on the building walls and the inner ends on a lattice 
girder of wrought-iron. The roofs are covered with slate, and 
a skylight rans on each slope of the roofs from end to end, so 
as to light the interior of the building. A complete system of 
fire and water hydrants is provided во аз to protect the 
building in case of fire and furnish a supply for general 
purposes. At the end of the car sheds, and forming a part 
of them, arrangements are made for a set of workshops, con- 
sisting of paint shop, machine shop and general repair shop, 
these being equipped with the necessary tools and appliances 
for carrying out this work. 

The power-house is arranged in two sections, one for the 
engines and generators, with auxiliary plant, and the other 
containing the steam boilers. The building is constructed of 
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brick on concrete foundations. Each section contains the 
necessary foundations in brick and concrete for its respective 
plant, and the floor of the engine and tank-rooms is formed 
of rolled steel joists and brick arches, the boiler-room floor 
being prepared of concrete. The roofs of the building are 
constructed of wrought-iron trusses, provided with lanterns 
and framed with skylights so as to light the interior of the 
building. 

Adjacent to the building housing the fuel economiser in 
connection with the boiler plant, and attached to this, is a 
flue and brickwork pedestal for carrying a steel-plate chimney. 
The chimney is 150ft. high from the under side of the cast- 
iron base plate, 7ft. Din. diameter at the top of the shell, and 
having a clear internal diameter of 7ft. The base-plate 
is made of cast iron in sections bolted together on the inside, 
and prepared with holes for the holding-down bolts securing 
it to brick foundation. The shell is made of steel plates, 
lapjointed and riveted, tapering upwards, and finished with 
an ornamental cap at the top, the thickness of the plates 
varying from zin. at the bottom to lin. at the top. A steel 
ladder is fixed to the outside of the chimney, extending from 
the base to the top of the cap. The interior of the chimney 
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is completely lined with fire-brick specially, moulded to suit 
the radius. The chimney was supplied and erected by Messrs. 
Head, Wrightson, of Middlesbrough. 

At the rear of the generating station a tank house is built 
for carrying the main storage tank, the interior of house being 
utilised for stores. A cooling pond, built of brick on a con- 
crete bed, is provided for the supply and storage of condensing 
water, and adjoining this is a brick sump for blow-off water 
from the boilers, so as to allow this water to cool before 
entering any drains. 

Bollers.— The boilers are four in number, of the Lancashire 
type, each 30ft. long and 7ft. diameter in the shell, with two 
flue tubes, each 2ft. 9in. in diameter, and are made by Messrs. 
Yates and Thom. The working pressure is 160lb. per square 
inch, and the evaporative duty 5, 900lb. of steam per hour. 
Each boiler is fitted with Vicars stokers, driven from an over- 
head shaft by means of an electric motor. 


Economiser.—An economiser is provided consisting of 288 
pipes in 86 sections, each eight pipes wide, suitable for a 
working pressure of 160lb. per square inch, and made by 
Messrs. Lowcock & Co. The pipes are 9ft. long by 4jin. 
diameter, cast vertically, turned and fitted into top and 
bottom boxes forming metal-to-metal joints. The self-acting 
scrapers are driven by a diminutive horizontal steam engine 
mounted on a bracket. The economiser is furnished with 
safety valve, blow-off valve, soot doors and frames, dampers, 
inspection door and frame, pressure gauge, pyrometer, &о. 

Feed Pumps.—Two of Pearn’s quadruple-acting pumps are 
fixed in the pump-room, each of sufficient capacity to deliver 
2,400 gallons per hour against a pressure of 185lb. per square 
inch. Each pump comprises two steam cylinders, бш. 
diameter by 5in. stroke, mounted upon four vertical columns, 
and double-acting rams 8in. diameter. The pump being of 
the flywheel type enables steam to be used expansively and 
economically, and also provides for a positive length of stroke. 


Water Tanks.—One main storage tank, 20ft. by 12ft. by 
8ft., is provided, and one receiving tank, 16ft. by 8ft. by 8ft., 
the latter for receiving air-pump discharge and supply fo feed 
pumps. The tanks are made of cast iron in sections, with 
flanges on the inside, the whole strongly bolted together and 
braced internally. | 

Condensing Plant.— The condensing plant includes on 
surface condenser with combined air and circulating pumps, 
one hot well, and two lifting pumps. The condenser is of the 
Wheeler Admiralty type, and contains 1,200 sq. ft. of cooling 
surface. A combined air and circulating pump is fitted 
beneath it, the two pumps being operated by one steam 
cylinder and the pistons being all mounted on one rod. The 
dimensions of this pump are as follows :—Diameter of steam 
cylinder, 12in. ; diameter of air cylinder, 14in. ; diameter of 
circulating cylinder, 14ір. ; stroke, 12in. 

The cooling pond, already referred to under Buildings, 
comprises 60 of Gjer and Harrison's simplex spraying nozzles, 
in two sections of 25 nozzles each, arranged as shownin the plan, 
and sufficiently high above the surface of the water. The 
reservoir which contains this system of pipes is divided into 
two parts, so that one-half or the whole of the plant can be 
used as required. 

A hot well, 8ft. long and 4ft. wide by 4ft. deep, made of 
cast iron, in sections bolted together, is provided for receiving 
the discharge from the air pump, and there are two Blake and 
Knowles lifting pumps to raise the water from the hot well to 

ө receiving water tank over the pump-room. The pumps 
are of the three-throw single-acting ram type, each being of 
sufficient capacity to lift 1,500 gallons of water per hour 
against a head of 65ft. An extended base-plate is provided 
for carrying the pumps and their motor. | 


Water.—A well has been sunk in the depót yard to supply 
water for both ihe make-up feed and circulating, and, in 
addition, water supply can be taken from the town mains. 
As both these supplies are hard, a Desrumaux water-softener 
has been erected. 


Pipe Work.—All steam pressure piping is of heavy lap- 


welded steel pipe, tested by hydraulic pressure to 500lb. per 
square inch, and provided with cast-steel flanges, The valves 


are of the high-pressure straight-way type, with outside screw 
and yoke, and the construction is such that they may be 
packed when the valve is wide open. These valves are pro- 
vided with hard metal seats, suitable for a working pressure 
of 250lb. per square inch, and, as the piping, were tested to 
500lb. per square inch before delivery. The exhaust piping is 
of lapwelded wrought-iron pipe, with cast-iron flanges made of 
good quality gray iron. One automatic relief pressure valve 
is provided and placed on the exhaust main for use when run- 
ning non-condensing, and a Baker oil separator is inserted in 
the line of main exhaust pipe between the engines and con- 
denser, together with a small direct-acting steam pump for 
extracting the oil. A duplicate system of extra heavy lap- 
welded wrought-iron feed-water piping is provided, and the 
feed-water valves are of an extra heavy straight-way gate-type 
with hard metal seats. All pipes, valves and other fittings as 
well as top of boilers are covered with non-conducting com- 
position, by Messrs. Haacke. A light platform constructed of 
wrought iron is provided and fixed over boilers for access to 
boiler stop valves. 


Overhead Travelling Crane.—The overhead traveller in the 
engine-room is capable of lifting 15 tons, and has a span of 
51ft. 4in. centre to centre of rails. This crane was supplied 
by Messrs. Booth Bros. 


Main Generating Engines.—The engines are three in 
number, of the horizontal compound tandem type, each 
developing a normal load of 820 I. H. p. and а maximum 
of 480 І.н.р,, when working with steam of 1501р. pressure and 
running at 100 revs. per min. and working condensing. They 
are made by Messrs. Yates and Thom. The cylinders are 
15in and 29in. diameter by 86in. stroke, steam jacketed and 
fitted with Corliss valves and guaranteed to govern within 
24 per cent. above and below the normal speed. The crank- 
shaft is made of open hearth steel, 164in. diameter in the 
body, and provided with journals 14in. diameter by 22in. 
long, running in bearings lined with Babbitt metal. At one 
end of the shaft a crank of the counter-balance disc type is 
placed, fitted with a steel crank pin 62in. diameter by 8in. long. 
At opposite end of shaft and adjacent to the flywheel, pro- 
vision is made for mounting the generator. The flywheel is 
15ft. diameter and weighs 20} tons. 

The valve gear is of Messrs. Yates and Thom's Dobson 
type, consisting of hardened steel catch-plates attached to 
blocks which are connected by links to the steam valve levers, 
and have also spindles or rams coupled to the dash-pot pistons. 
The construction of this is seen in the illustr tion on page 430. 
On a cast-iron guide-plate, bolted to the bottom of the cash- ™ 
pot, slides a long cast-iron slipper, having a constant recipro- 
cating motion imparted to it by an eccentric fixed on the 
crankshaft. To this slipper are attached by screws iwo 
rectangular-shaped blocks or turrets, through which slide the 
above-mentioned blocks, carrying the steel tripper plates. In 
the upper part of each turret is placed a hardened steel die of 
rectangular shape which drops under the action of its own 
weight and a light spring whenever the slide-plate is at the 
extreme end of its travel in either direction. This brings it 
into gear with the end of the steel tripper plate, which it carries 
with it on the return stroke as well as the gear attached to 
the valve lever, thus opening the valve and at the same time 
compressing a spring placed in a cast-iron dash-pot. The valve 
is closed by the action of this spring when the catch-plates 
are released. The manner in which this release is effected is 
as follows: —Eaeh of the turrets carrying the steel dies is 
provided with a small rocking shaft on which are fixed two 
levers provided with toe-pieces, which, by the motion of the 
slide-plate, are brought into contact with projections on the 
steel dies, thus lifting them out of gear and allowing the 
springs to close the valves. In the case of both cylinders the 
position of the tripper levers is automatically regulated by the 
governor, which is connected to them by suitable gear. The 
exhaust valves are worked by separate eccentrics and gear. A 
** knock-off gear is fitted to the governor, arranged to dis- 
connect the trippers and hold them in such a position as to 
prevent steam being admitted to the cylinder if the engine 
attains an excessive speed or upon an accident happening to 


the governing gear. 
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Main Generators.—The three continuoue-current generators, 
each having a normal full-load capacity of 200kw. at 550 volts 
when running at a speed of 100 revs. per min. are of the 
British Thomson-Houston Co.’s standard railway type, and 
are directly connected to their respective engines, as stated 
above. They are of the ‘slotted core type with carbon brushes, 
and are eight-polar, the field poles being removable and the 
field frames being divided horizontally. 

Negative Booster, — Опе series-wound booster is employed, 
consisting of a 500-volt shunt-wound motor, driving a series- 
wound generator having a normal full-load capacity of 
174kw. at 50 volts. These two machines are mounted on a 
common bed-plate with three bearings, and the set runs at an 
approximate speed of 700 revs. per min. This booster is for 
the track; no positive boosters—or battery—are employed. 

. Switchboard.—The switchboard is of the British Thomson- 
Houston Co.’s standard pattern, and consists of panels of 
slate 2in. thick, enamelled black on front face aud all edges, 


Lae 


necting either lighting circuit on to either pair of ’bus bars. 
At the extreme right of the board is the Board of Trade panel, 
equipped with the usual apparatus, and at the extreme left 
there are voltmeters mounted on swinging brackets in accor- 
dance with the customary British Thomson- Houston practice. 
The magnetic blow-out.cirouit breakers, copper knife-blade 
switches, magnetic blow-out lightning arresters, Weston 


‘ammeters and British Thomson-Houston wattmeters offer no 


new features. The booster motor switch is of the knife-blade 
type, so arranged that the blade passes through three contacts 
before reaching its final position, and thus switching on the 
motor gradually. | 

Repair Shop.—This is equipped with a shaping machine, a 
7110. screw-cutting lathe, а 12in lathe, a vertical drill, a grind- 
stone, a Tangye wheel press, two smiths’ hearths with tools 
and anvil, and a motor-driven blower for the latter. A 73 н.р. 
motor with controlling panel supplies power for driving this 
shop through countershafting. 


and with а zin. bevel on all front edges. Each panel is 90in. 
high, built up in two pieces, the upper part being 62in. high 
and the lower, or sub-base, 28in. The panels are assembled 
on vertical angle irons, with nickeled bolts and washers, 
the adjacent panels butting together, rendering the frame- 
work invisible from the front. Floor brackets are pro- 
‘vided, and tie-rods for supporting the board from the wall. 
There are three generator panels, each 24in. wide, on which 
the equaliser switch is placed as well as the ordinary equip- 
ment; and four single-pole feeder panels, each 18in. wide, 
provided with an auxiliary ’bus bar, connected in such а 
manner that the booster field may be excited jointly from 
three feeders. An adjustable resistance is connected in 
circuit with feeder No. 1 to adjust the drop in it. The booster 
panel, which comes next, taking the board from left to right, 
is 24in. wide, and next to this is the lighting generator panel, 
18in. wide, for the control of the 75kw. generator set mentioned 
below. The lighting feeder panel which adjoins this is 24in. 
wide, and controle six power and lighting circuits in the 
station, car shed and yard; provision is made on it for inter- 
connecting the lighting and traction bus bars, and for con- 


line equipment has been carried out along the whole uf the 
routes, together with single lines over the yarious tracks in 
the car sheds and in the yard of the power-station. The 
trolley wire of 00 B. & Б. gauge is of hard-drawn copper. 
Side pole and bracket construction has been used throughout, 
except in a few places, where spans are erected. The bracket 
arms vary from 8ft. to 18ft. in length, and have ornamental 
ecroll-work. The overhead line is divided into 1-mile sections 
by section insulators, and guard wires have been erected 
where necessary.  . 

All the cable work was carried out by Messrs. W. T. Glover 
& Co. Allthe cables are insulated with impregnated paper 
and lead-covered, and are laid in a wooden trough on distance 
pieces and filled up with insulating compound. Wherever 
practicable, the cables are laid under the footways. The line 
feeders are four in number, and are connected to the overhead 
line at the points marked in the map. Their areas are :— 
No. 1, 0-1 sq. in.; No. 2, 0:85 sq. in.; No. 3, 025 sq. in.; 
and Ne. 4, 0:25 sq. in. There is a 05 sq. ір. return feeder 
from No. 8 feeding point, and the rail feeder to the power 


Са, 


THE ELECTRICIAN, JOLY 4, 1902. 


481 


house end of the line is 0-2 sq.in. Along the whole of the 
routes in which the tramways run, a three-core test and tele- 
phone cable is laid, two cores being used for telephone and 
one for pilot. 

Permanent Way.—The track is laid to a gauge of 8ft. Oin., 
the mileage amounting to 8 miles 4 furlongs 4:6 chains, of 
which 2 miles 6 farlongs 8:6 chains is single track with turn- 
outs. The contract for this was sublet to Mr. Osman, of 
Southampton. The rails are of the girder type, бір. deep, 
weighing 9211Ь. per lineal yard. They were supplied by the 
Barrow Haematite Steel Co. іп 45ft. lengths, with a propor- 
tion of 80ft. and 86ft. lengths. There are five tie-bar holes 
in 45ft. rails and proportionately in the shorter lengths. The 
fishplates are 28in. long, weighing 44lb. per pair, and are 
secured with six lin. bolts and nuts. Sole plates are fitted 
under all rail joints and held securely in place with eight 
bolts and nuts. The tie-bars are of flat mild steel, provi 


at each end with a round shank serewed with Zin. Whitworth 
thread and with two nuts, and of suitable length for a gauge 
8ft. Gin. Drain rail boxes are provided where necessary. All 
points and crossings are of crucible cast steel, and were made 
by Messrs. Hadfield’s Steel Foundry Oo. The paving is in 
granite or wood, as arranged with the local authorities. Each 
rail joint is bonded with two-Chicago bonds, 0000 B. and S., 
with cross bonding at suitable intervals. | 
Rolling Stock.—The company has started service with 25 
cars. The bodies have been built by Messrs. G. F. Milnes & 
Co., and are of the double-deck type, with reversed staircases, 
the seating capacity being 26 outside and 24 inside. They 
are mounted on Brill 6ft.-wheel base trucks, fitted with Peck- 
ham life-guards and slipper brakes. The equipment consists 
of two B.T.H. motors of the GE 68 type, and B.T.H. B 18 
controllers, with rheostatic brakes. The trolley is fixed 
centrally on the top deck, and is of the new В 1 B.T.H. type. 


THE CORONATION ILLUMINATIONS. 


Electricity has probably never been adopted to such a 
large extent for illumination purposes as on the present 
occasion. Owing to the sad illness of His Majesty the King, 
and the one 
postponement о 
the celebrations, it 
has not been pos- 
sible to form any 


opinion with regard rs f Tues ш 

to the actual effect DIVER ae AK eA 
of the different P s E MAE NI 
devices erected, 1 — — 


although in some 
few cases certain 
installations were 
switched on a night 
or two before it was 
known that they 
would not be re- 
quired. Theappear- 
ance of hundreds 
—in some cases 
thousands—of dif- 
ferent coloured 
lamps grouped into 
crowns, letters, 
figures, and inter- 
twined with flowers 
and leaves on long 
festoons, was ex- 
ceedingly pretty and 
striking. There 
were, perhaps, more 
gas than electrical 
fittings, and this 
can be accounted 


former occasions, and therefore did not want to go to extra 
expense ; some prefer gas to electric light, because they say 
it gives a more pleasing effect when blown about by the wind, 
whereas electric light only gives a steady glare; lastly, the 
attitude of some of the various supply companies was not con- 
ducive to their obtaining a large number of connections ; indeed, 
one or two stated that they did not want the extra load, although 
others did all they possibly could to encourage applications. 
The technical regulations made by the supply companies 
were not severe, but the charges of some for coanecting were 
too great for a consumer with only a small number of lamps. 
This latter difficulty was overcome in some instances by 


DALY’s THEATRE. 


allowing the connection to be made to the existing permanent 
installation where such existed. The following is a copy of a 
letter sent by the London County Council to each of the 
electric lighting 

, Companies and each 
of the metropolitan 

| borough councils 
| supplying electric 
| A eurrent in London: 


Spring-gardens, S. W., 
June 21, 1902. 

Sm: The chief offioer 
of the Fire Brigade has 
pointed out, in connec- 
tion with the electric 
light installations for 
illumination purposes 
in connection with the 
approaching Coronation 
festivities, that there 
is considerable risk of 
fire. The danger would 
appear to lie—(a) In 
the character of many 
of the installations 
which are temporery, 
and (b) in the fact that 
current in excess of 
that ordinarily supplied 
is likely to be used 
with temporary circuits 
added to existing instal- 
lations. . The Council's 
etatutory powers under 
the Fire Brigade Act are 
limited to the extinc- 
tion of fires and the 
protection of life and 
property in case of fire ; 
but the chief officer of 
the Fire Brigade having 
thus called attention to 
the special danger likely 
to arise during the next 
few days, you will prob- 
ably agree that it is not 
out of place for this 
communication to be 
addressed to you. The chief officer suggests that in all cases in which а 
request is made for the supply of current for illuminating purposes, either 
by means of existing permanent installations or by means of temporary 
installations, care should be taken to see that the insulation tests are suffi- 
cient and that a certificate to that effect is given by a competent surveyor. 


Although the London County Council did not frame special 
regulations to govern temporary installations, the above letter 
shows that they were aware of an element of danger, and, 
therefore, did all that they could to prevent any untoward 
incident occurring to mar the festivities which should have 
taken place. Some of the installations were examined by the 
inspectors of the London County Council, who expressed 
themselves as being entirely satisfied with all the arrange- 
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ments made and with the way'in which 
the wiring had been carried out. 

The Charing Cross and Strand Elec- 
tricity Supply Co. stated that they pro- 
bably would not notice any difference 
from their ordinary load, owing to the 
large number of theatres on their mains 
being closed. They had applications for 
connections equivalent to 18,000 8 a.p. 
lamps, two of the largest being the 
Hippodrome and Daly’s Theatre, each 
taking about 1,500. Even had the 
ordinary load been on at the same time 
as the temporary one, the company have 
enough spare plant to deal effectively 
with it all. Each installation was taken 
on its own merit, and no hard-and-fast 
rules wére laid down. A separate meter 
was inserled in each case, and the con- 
sumer was charged the actual cost of 
the connection plus 26 per cent. Current 
would have been charged for at the game 
rate that the individual consumer pays 
for that used in the ordinary course. 
Those who usually consume energy for 
motors only and desired to illuminate 


their premises were charged at the rate 


of 5d. per unit beside the cost of con- 
nection. i : 

In a circular issued by the Westminster 
Electric Supply Corporation, it was stated 
that the company were anxious, by supply- 
ing additional current, to afford every 
facility to those who desired to illuminate 
by electricity, and that as the amount of cure 
rent which could be supplied was limited, 
the company should have ample time to 
make arrangements. The charge made 
was 6d. per 8 c.p. lamp connected (with 
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a minimum of £1), to cover the cost of 
special connections and testing. Current 
was charged for at the ordinary rates.. 
Separate fuses and meters were inserted 
for each temporary connection, and each 
installation taken on its own merits with 
reference to insulation resistance, &c. 
All three of this company’s stations were 
prepared for top winter load, and appli- 
cations had been received for the equiva- 
lent of over 40,000 8 c p. lamps, including 
the London and North-Western Railway 
offices at the corner of Bridge-street and 
Parliament-street, with no less than a 
number equivalent to 4,800, and the Army 
and Navy Stores with 1,500 lamps. The 
company were quite confident that the 
extra load would cause them no incon- 
venience, and that по. fear need be en- 
tertained of anything at all unusual 
occurring. | um 
The St. James’ and Pall Mall Electric 
Light Co. were particularly anxious to 


. encourage the use of their current for the 


purpose of illumination, and refrained 
as much as possible from framing rules 
imposing severe restrictions and charges 
upon intending consumers. No notice 
whatever was taken of small devices 
connected to the permanent installation, 
on the condition that lights inside were 
switched off during the time that the 
same number were being used outside. 
Thus the charges for making connections 
and fixing separate meters and fuses 
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. Were entirely eliminated for small consumers. For large 
connections’ a charge of £1. 1s. was made to cover the 
cost of labour, &.; an extra meter was inserted and current 
charged for at the rate of 6d. per unit. No special arrange- 
ments were made for coping with the load, and it was antici- 
pated that anything in excess of the ordinary top load could 
easily be dealt with by the spare plant. Applications had 
been received by this company for connections to 25,000 
8 c.p. lamps, and although this does not include any very 
large individual connections, yet it takes in a great many of 
the clubs, such as the Reform, Travellers’, Carlton and 
Carlton Hotel, each of which had over 1,000. 
The City of London Company received applications for 80,000 
8 œp. lamps, and made no special arrangements to deal with 
the load. The total 
capacity of their 
Bankside station 
is 25,000kw., and 
a good proportion 
of that is available 
as spare plant. 
Large temporary 
installations were 
provided with 
Separate services 
and meters, but 
small ones were 
permitted to be 
connected to the 
permanent wiring. 
Regular con- 
sumers were sup- 
plied at their 
usual rate, but 
those who went 
on for the illu- 
minations only 
were charged 54. 
per unit. The Sun 
Insurance Office 
in Threadneedle- 
street with 2,500, 
and the Stock 
Exchange with 
1,820 lamps were 
two of the most 
notable connec- 
tions made to this 
company’s mains. 
The London 
Electric Supply 
Corporation (Ltd.) 
merely charged, 
to each consumer 
using current for 
purposes of illu- 
mination, the 
actual expensesin- 
curred in making 
the extra connec- 
tion and the fixing 
of aseparate meter 
and fuses. 
and 16 c.p. lamps were received; a large proportion of this 
number being 8’s. 
the top load on either last Thursday or Friday night was 
not expected to exceed half the top load in winter. The 
Walsingham House Hotel and the Grosvenor Club were 
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two of the largest installations connected. The following. 


regulations for wiring were framed and issued to intending 
consumers and contractors by the London Electric Supply 
Corporation (Ltd.). | 

1. All illumination lighting will be supplied through a special meter. It 
must not on any account be connected to the existing wiring. 


2. When the total demand. exceeds 300 amperes at 100 volts, or | 


150 amperes at 200 volts, the wiring must be divided into two equal and 
separate installations, | | - 


Eo XB. iy ä EX: 
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L. & N. W. RAILWAY OFFICES (CORNER OF BRIDGE St. AND PARLIAMENT Sr., WESTMINSTER). 


Applications for between 15,000 and 20,000 5, 8 


No special arrangements were made, and 


3. Every installation must be provided with а main switch and two 
single-pole fuses, and the mains brought down to the point of supply, as 
arranged by the company’s engineer. 

4. The company reserves the right to supply energy for illuminating 
purposes either at 100 or 200 volts, and the contractor should consult the 
company’s engineer before starting the work. 

5. The wiring must be divided up into circuits, each circuit not exceed- 
ing 20 amperes at 100 volts, or 10 amperes at 200 volts, with a switch and 
fuse on each pole. | | 

6. Should the installation have a lower insulation resistance than 
50,000 ohms, or should the company’s inspector detect any work which is 
dangerous or likely to interfere with the general supply, the company will 
refuse to turn on the current. 

7. The company will not be responsible for damage arising wholly or in 
part from defective or insufficient work or materials in the installation, 
notwithstanding that they may have had them inspected in anticipation of 

L " = ; 


the supply of current from their mains, | . 
The Metropoli- 
tan Eleetric Sup- 
ply Co. allowed 
small devices to be 
conneoted to the 
ordinary services, 
but large ones 
were put on an 
entirely separate 
service with meter 
and fuses. A 
charge of 6d. per 
8 o. p. lamp was 
made to cover the 
cost of making a 
separate connec- 
tion, and the 
usual rate per 
unit charged. No 
special  arrange- 
ments were made 
for dealing with 
the extra load, 
which consisted 
of about 15,000 
lamps. The Em- 
pire Theatre, with 
1,000. lamps, was 
about the largest 
temporary con- 
nection made to 
the Metropolitan 
Company’s mains. 
Others: were 
Meux’s Brewery, 
Tottenham Court- 
road, Pears’ Soap 
offices, New Ox- 
ford - street, and 
== ШЇ! уяр: Crosse and Black- 
[к srr. IN welle, Charing 


Cross- road, each 
of which had 500 
lamps. 

On the many 
places where elec- 
tricity was em- 
m ployed as an illu- 
minant, various systems of wiring were in evidence. The 
E.L.B. system, which consists in simply sticking two copper 
pins, forming the terminals of a lamp, into two pieces of 
flexible cord embedded in asbestos, and a composition manu- 
factured by the company, was used in a large number of cases. 
The principal advantuge of this system is the ease with which 
a design can be made up or altered, and the consequent low 
cost of labour involved in putting up the illumination. It has 
been employed at the Hippodrome, several well-known clubs, 
pie Office of Works, Westminster Abbey, and many other 
places. : AP 

Probably the finest electrical display in London was that on 
the exterior of the London and North-Western Railway offices 


| at the corner of Bridge-street and Parliament-street, West 
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minster, with, as already stated, a number of lamps equivalent 
to 4,800 8 c.p. The work has been carried out in casing 
throughout, except, of course, the festoons which are wired 
with Fairyland Strip.” A modified and cheap form of 
batten holder has been used and the whole installation, when 
tested on a fine dry day, gave an insulation resistance of 
0-8 megohm on each side of the system. The lamps in the 
crown are of 82 c.p. each, all other coloured lamps are 16's, 
while those on the outline of the building are 8's. The 
whole installation has been split up into two parts—one on 


switched on. Between the windows of the top floor there 
are huge cathedral glass imitations of a rose, | 1 
thistle and leek, representing the four countries comprising 
the United Kingdom. It was intended to illuminate these 
with electric lamps placed behind. Stray wires on the face 
of the building. are conspicuqus by their absence, and the 
whole arrangement presents a most pleasing appearance, All 
wires which run in dangerous places are wrapped in asbestos 
tape, as are those on the roof—in fact, extreme measures have 
been taken to guard against any risk of fire or other accident, 


each side of the three-wire syatem—with a four-way distribu- | no matter how small the risk may be. When the main switch 


tion board on each. From each of these four-way boards are 


was closed for the first time it was discovered that there was 


taken cirouits, four of which go to the roof and four to a | one circuit which would light up without being switched оп; 


balcony. 


The ‘circuits are then further subdivided into | examination revealed that a wire was earthed, and this was 


THE CANADIAN ARCH. 


5 ampere circuits. There are about 600 lamps fed from each 


distribution board and each 5 ampere circuit is provided 


with a double-pole fuse and single-pole switch. The main 
distribution boards have «ach a double-pole switch and 
fuse. There is no switch or fuse between the main 
distribution board and the Supply Company's fuses. 
The crown at the top of the building is an exact copy, in 
every detail, of the original crown of King Edward and 
the various jewels are represented by lamps of the correct 
colour. There are lamps inside the balconies which 
cannot be seen from the outside and these all help to 
make the effect more beautiful when the current is 


soon remedied. The work was carried out by Messrs. Foote 
and Milne. 

The new building of the Birkbeck Bank, Holborn, was illu- 
minated by 2,000 8 c.p. lamps, each of which was enclosed in a 
red celluloid globe. Four circuits, consisting of 27/16’s were 
taken up from the main board with a switch and fuse in each ; 
these were subdivided into 40 circuits, each carrying abont 
8 amperes and controlled by a single-pole switch and double- 
pole fuse. No special system of wiring was used, but the wire 
simply hung on the face of the building with the holders 
tacked on at the required places; 2,000 megohm wire was 
used throughout, and great precautions were taken against an 
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outbreak of fire, although they were, perhaps, hardly neces- 
sary. A length of hose was connected to a hydrant on each 
floor and unrolled so that its other end reached to a con- 
venient window. It was also arranged for four firemen to be 
on duty in various parts of the building during the time it 
would have been illuminated. The authorities at the Birk- 
beck Bank carried out some interesting experiments on the 
celluloid globes. They put one of them in direct contact with 
a very old lamp that got extremely hot when run for any 
length of time. The result was that it had practically no 
effect after a continuous run of several hours. Then it was 
tried on a hot plate, which caused it to shrivel up slightly. 
A red-hot cigar-tip was then thrust through, and the globe 
gave off a little vapour. Immediately it was placed in con- 
tact with the flame of a match, it, of course, became ignited. 
These experiments are interesting in view of the curious 
rumours that have been circulated lately with reference to 
celluloid decorations. 


The Canadian arch has probably attracted ag much atten- 
tion as any other decoration erected in London in honour of 
the Coronation. The lighting of it was carried out by the 
Electrical Co. for the Allgemeine Elektricitäts Gesellschaft of 
Berlin. There are 5,000 6 ep. 100-volé lamps used, on 
150 5-ampere circuits, and they are arranged in two rows, in 
series, of 25 lamps, the supply being three-wire, 200 volts from 
outer to middle. Each circuit has a double-pole fuse and switch, 
and another double-pole fuse and switch is provided for every 
25 circuits. There are four main circuits of 100 amperes 
each, provided with a wattmeter and fuses by the Westminster 
Supply Company. The complete installation was carried out 
in 10 days. A current density of 600 amperes per square inch 
has been allowed, and the wires are placed one each side of a 
batten about lin. thick. The wire on one side of the batten is 
connected to a holder with a screw thread inside, and a pin 
soldered to the other wire is brought through the batten. The 
lamp has a screwed cap, and a small brass plate on the top. 
It is screwed into the holder which forms one pole, and the 
plate on the top touches the pin which forms the other pole. 
It is claimed for this system that it is the only one which 
allows the lamps to assume a position parallel with the batten 
instead of at right angles to it. The wires are bare, and with 
500 volts an insulation resistance of 50,000 ohms was obtained. 
One batten of 25 lamps gave a resistance of 0:2 megohm when 
dry, and after having a pail of water thrown over it, it gave 
1,000 ohms. For some reason it appears that the Westminster 
Supply Company refused to connect the installation, and Mr. 
Freeman, engineer to the Wolverhampton Exhibition, who 
made the above tests, says that he does not consider there is 
any danger even in wet weather, and cannot understand the 
action of the Supply Company. The battens used on the Cana- 
dian Arch are the same as were used on the Imperial buildings 
at Berlin during the stay there of the Emperor Franz Joseph. 


The triumphal arches only on London Bridge have been 
electrically illuminated, and these with silver-topped lamps. 
They are intertwined with the flowers on the festoons, and 
give a very pretty effect. The gas jets on the bridge itself 
appear to be dangerously close to the festoons hanging 
immediately above them. 

Daly’s Theatre looked exceedingly well with its 1,500 8 c.p. 
lamps. The wiring was done with ordinary casing and batten 
holders, and was split up into 96 5-ampere circuits, each pro- 
vided with two single-pole switches and one double-pole fuse. 
The total insulation resistance obtained was 2:5 megohms. Cur- 
rent can be obtained from either the Maiden-lane or Short’s- 
garden’s station of the Charing Cross Company by means 
of a two-way switch, so that the supply for the outside 
illuminations was obtained from a totally different source 
from that which was used for lighting the interior of the 
theatre, and therefore preserved the ordinary installation 
from harm in the event of anything going wrong with the 
temporary work. The outside main current was controlled 
by a three-wire switch and was supplied with a separate meter. 
The crown was composed of red, white and mauve lamps on 
a gold ground, with a crimson cloth underneath. 

The Hippodrome was also notable, and its fine dome, lined 


duced a brilliant effect if lighted up. Messrs. D. H. Evans 
& Со., drapers, of Oxford-street had a large display, con- 
sisting of about 8,000 lamps of all colours. The wiring was 
carried out as usual, in casing, and the various design» 
consisted of crowns, the letters E. R., and those represent- 
ing various colonies. Red, white, blue and frosted lamps 
were used, The Army and Navy Club and the Holborn 
Restaurant had a pair of Union Jacks crossed, surmounted by 
a crown, with the letter E.“ on one side and R.“ on the other. 
The Army and Navy Stores had their entire frontage lined, 
and the letters E. R.“ and a crown worked in various 
colours. There was no casing, the wire simply hanging on 
the walls. Altogether about 1,000 lamps were used. 

Other places using electricity for illuminations were the 
Civil Service Co-operative Society, the Pavilion Theatre, 
Messrs. Marshall and Snellgrove, Prudential Assurance Co., 
United Service, Devonshire and Conservative Clubs, Grand 
Hotel and Agricultural Hall. It was also proposed to have & 
search-light on the Monument, and another on the Roman 
Catholic Cathedral at Westminster. 


THE PARTRIDGE “SPARKLET” FUSE. 


It is well known that a “sparklet” will manufacture a 
bottle of most delicious ** soda” water for the modest sum of 
14d. sterling, but it is not so well known tbat the same little 
capsule of liquid carbonic acid is equally efficient in breaking 
a 10,000-volt spark between contacts zin. apart. The 
*gparklet ° fuse is the invention of Mr. С. W. Partridge, 
chief engineer of the London Electric Supply Corporation, 
and although it has been known to his friends for some time, 
and has proved itself of considerable service in connection with 
the mains and transformers of the London Electric Supply 
Corporation, it has made its first public appearance at Messrs. 
Elliott Bros.’ stall at the Tramways and Light Railways 
Exhibition this week. 


PHOTOGRAPHIC VIEW OF “ SPARKLET” FUSE. 


The “sparklet” is a small steel capsule containing liquid 
carbonic acid, of course under considerable pressure, and 
sealed by a steel cap and rubber ring held in place by the 
edge of the main part of the capsule being turned over. This 
will be familiar to the majority of our readers in the aerated 
water machines already referred to. In the fuse, the sparklet 
is so placed that if the arc continues the cap of the sparklet is 
melted off, and the carbonic acid gas coming off under pressure 
effectually blows out the arc. We give in Fig. 1 a photographic 
view of the pattern of fuse most employed, and in Fig. 2 
a sectional elevation and plan showing the details of its con- 
struction. The fuse wire is laid on а mica strip in an earthen- 
ware trough, and to within about jin. of the ends is covered 
with a second strip of mica, the two mica strips being held 
together by a paper fastener. This fuse, which is about Qin. 
long for a 10,000 volt arc, is clamped between contacts in the 
usual manner, and a sparklet fits through a hole in the por- 
celain screen at each end, as seen in the figure. The solid 
end of the sparklet, behind the screen, makes contact with 


with lamps, looked very nice, and would undoubtedly have pro- | the terminal of the fuse by means of a spring contact, but the 


‘other end of the sparklet, containing the cap, is above the 
uncovered part of the fuse wire, so that the sparklet does not 
‘form part of the main circuit until the are rises from the fuse. 


"The heat of the arc melts off the caps of the sparklets, and the 


jet of carbonic acid blows out the are. 

As mentioned above, a break of about 9in. will be the 
standard, but Mr. Partridge showed us last week an experi- 
mental fuse in which the length of the break could be varied. 
About 80kw. at 10,000 volts was short-circuited through a 
fuse, first Gin. or 9in. long, and then reduced to jin., and in 
all cases the arc was blown out effectually. As a matter of 
‘fact, the arc persisted a greater time when the break was longer, 
owing to the heating of the end of the sparklet being slower in 
the latter case. A peculiar and interesting thing to observe after 
the test was that the metal of the sparkiet was still intensely 
cold, due to the rapid expansion of the carbonic acid, and 
appeared as if it had not been heated by the arc at all. 
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THE PARTRIDGE "SPARKLET" OPEN-TYPE Fuse FOR 10,000 то 20,000 Vorrs. 


In addition to these fuses, of which one only of two or 
ihree types (differing in detail but not in principle) is illus- 
trated above, a simple fuse is also made for network boxes. 
In all of these it is essential that the sparklet is connected to 
the fuse terminal by a good contact that will not heat, and. 
that the cap end of the sparklet be directly above the exposed 
part of the fuse. This ensures that the wrong end of the 
sparklet will not melt, and the porcelain screen (a marble 
screen has been used on the heavier types of fuse) prevents 
the arc getting round to the terminal or the back part of the: 
sparklet. When a fuse blows, nothing is destroyed except 
the fuse wire and mica and the sparklets ; the earthenware 
trough and the fuse terminals are uninjured. | 

Mr. Partridge proposes also to employ the sparkle& on 
Switches and automatic cutouts in place of the carbon break. 
In this way, if the arc persists, it melts the end of the 
sparklet and is blown out. A further modification of this, 
which Mr. Partridge is directing his attention to, is the 
addition of a sort of magazine, so that, after a sparklet has 
blown, the action of replacing the switch brings a new one in 
position. 

The sparklet fuse is shown in action at the Tramways and 


Light Railways Exhibition, and we recommend those of our. 


municipal electrical readers, who are only in London 
temporarily, not to miss the opportunity of inspecting it.- 
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CORRESPONDENCE. 
AN UNDESIRABLE GUEST. 
ТО THE EDITOR OF THE ELEOTRICIAN. 


Sm: Last evening, when just escorting three ladies to the 
door at the close of the conversazione of the Institution 
of Electrical Engineers, I was accosted by a gentleman, 
unknown to me, in evening dress, who appeared to be undeg 


the influence of liquor. He addressed me by name and 


that he wished to tell me tbat I was д cheeky young 
whose letters were not worth answering, and that I must tak 
care. Не was repeating his insult, when I remarked “I d 
not know you,” and turned on my heel. He was of mediu; 
height, with fair hair, and apparently about 80 years off. 
Would any member who may have witnessed the incidegt 
kindly help me to identify the individual and ascertain who 
is responsible for his admission in this state? Yours, &ó., 
London, N.W., July 2. SiLvawus P. THOMP3ON. - 


- 


ESPRIT DE CORPS. 

ro THE EDITOR OF THE ELECTRICIAN. Pod. 3 

Sm: My attention has been called to a short notice in your 
issue of Jane 27th, headed “ a de Corps," in which 4 
correspondent complains that a well-known electrical engineer 
who took а prominent part in the deputation to Mr. Balfour 
had a few days before given evidence against an electrical 
tramway in the House of Commons, and apparently favoured 
omnibuses. As this probably refers to me, who gave evidence, 
on behalf of the Roads Improvement Association, against 
laying an electrical tramway across the existing Hammersmith 
Bridge, but not at all on the grounds mentioned by your cor- 
respondent, and as this matter is of interest to electrical 
engineers, I thank your correspondent for giving me the 
opportunity of bringing my views before the main body of 
your readers. Some of them may have read my last year's 
address to Section G of the British Association, in which I 
pointed out that one of the most important problems in modera 
locomotion is that caused by the congestion of street traffic in 
our towns, and by the undoubted difficulties which exist in 
carrying our workers to and from their homes in the country 


t 


to their places of employment in our towns. I then pointed 


out that a great deal of mischief might acorue from an ill. 
considered occupation of our streets by tramways, and gave as 
one of my reasons that the carrying capacity of a street is not 
increased, but rather diminished by laying tramrails in it, and 
that this is due to the want of overtaking power of vehicles 
running on rails. | 

Your readers will see that there are several solutions of this 
problem of street traffic, but not the least interesting one to 
them is that of the development of electrically.driven cars or 
omnibuses to take the place of our present horse-drawn 
vehicles. Thanks to the efforts of a few electrical engineers, 
who have, in the face of great discouragement, persevered with 
their work, we already see considerable numbers of these 
‘vehicles running satisfactorily in the streets, and I learn that 
the next year will see an enormous development of this use of 
electrical power. It is needless for me to point out how impor- 
tant it is to the electrical industry that this development should 
have full scope and every possible ehance of success given to 
it. Our electrical supply undertakings will benefit by the 
charging of these accumulator cars, which can be carried out 
at fixed hours of light load. The construction and simplifica- 
tion of the cars themselves, in the means for charging them 
and maintaining them at the lowest possible cost, will give a 
field of employment for electrical engineers, so that if we 
take the extremely narrow view held by your correspondent— 
i.e., that engineers should not be allowed free speech on any 
matters which might in any way be construed to be inimical 
to their industry, a view which I need hardly say that I, in 
common with every self-respecting va patet must totally dis- 
agree—it can be shown that electrical engineers as a whole, 
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and the public generally, are likely, to benefit to a greater 


extent by the wide development of eleotrically- driven vehicles 
to take the place of our present horse-drawn vehicles than for 
electrical tramways to be developed on certain lines of road in 
such a manner as to hinder the p 
electrical cars, for no one, not even Mr. Clifton Robinson 
himself, imagines that electrical tramways can be laid in 
every street in our towns, and unless this were done it is 
always necessary to encourage the development of mechani- 
cally-propelled vehicles to take the place of the horse-drawn 
traffic. If the encouraging progress which has already taken 
place in the development of all classes of mechanically-pro- 
lled vehicles continues at anything like the rate attained 
андо the present year, we shall soon find а notable decrease in 
the number of horses. Our streets will rapidly become cleaner ; 
the surface of the roadway will not suffer so much from the 
in of the horses’ feet; the reduced cost of cleansing and 
piep which will follow on this will make it economical, year 
by year, to increase the number of streets and roads laid with 
rfested surfaces. Every street which at that time has been 
id With tramrails will be dangerous and difficult for use by 
vehicles having smooth tyres, and all such thoroughfares will 
then be a hindrance instead of assistance to the flow of traffic. 
: I know that I am not alone in holding these views, but all 
who agree with me must from time to time find themselves 
compelled to oppose the indiscriminate laying of tramreils, 
especially on the old lines of road leading out of London, which 
are in most cases the only meaus by which the Londoner can 
obtain access to the country, or on which garden and other 
country produce can be brought in. The promoters of these 
electrical tramlines laid on our lines of road out of London 
know well that their future profits depend not on carrying the 
omnibus traffic which already exists, but on stimulating a 
greatly increased traffic by encouraging new building estates 
along their line. Thus, as London is rapidly extended along 
these lines of road the traffic on them, other than that carried 
by the tramoars themselves, is more and more congested, and 
those living in London thus find themselves further removed 
from the country scenery and country air. These lines are 
really railways, and ought to be constructed on land pur- 
chased for the purpose.— Yours, &o., R. E. Crompton. 
London, W., July 1. 


MOVING-COIL INSTRUMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue for May 80th there is an illustrated 
account of в new type of instrument devised by M. Weiss for 
eliminating the error in a moving coil galvanometer, which 
arises from the weakehing of the permanent magnet, and 
which, the article says, gives great trouble to manufacturers 
and users of instruments, as it is by no means an easy matter 
to make it negligible.” | 

Later on, in your issue for June 13th, appeared a letter from 

Mr. Harris pointing out that the idea was not new, that the 
method described had been patented by Mr. Soames about 
eight years ago, and that a number of these instruments had 
since been made by Nalder Bros. & Co., succeeded by Nalder 
Bros. and Thompson (Ltd.). 
'. That the principle of replacing the spring control of a 
moving coil galvanometer with a magnetic control has been 
commercially utilised by this firm is to me a matter of much 
interest. For this principle is still older than Mr. Harris 
thinks, being, in fact, the subject of patent No. 8,795, taken 
out in 1887 by Prof. Perry and myself, and of а communica- 
tion On Permanent Magnet Ammeters and Voltmeters with 
Invariable Sensibility,” given by us to the Physical Society 
on June 25th of that year. On that occasion the first instru- 
ment which we had constructed in this way was exhibited, 
and particulars given of the considerable variations that 
experiment had shown could be made in the strength of the 
magnetic field without materially affecting the sensibility of 
the instrument. The subject is also dealt with in “ Practical 
Electricity,” 5 89, p. 150, under the heading Moving Coil 
Ammeter with Magnetic Control.”—Yours, &c. 


London, July 1. W. E. Ayrton. 


8 of these smaller | 


ANNUAL MEETING OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION, | 


The seventh annual convention of the Incorporated Muni- 
cipal Electrical Association met on Wednesday morning at 
the building of the Institution of Mechanical Engineers, 
under the presidency of Mr. John Rider (Electrical Engineer 
to the London County Council Tramways Department), and 
will continue until Saturday. In accordance with our usual 
custom we give here a brief résumé of each day's proceedings, 
and publish a full report of the papers and discussions, partly 
in this and partly in future issues. 


Wednesday, July 2nd. 


Mr. Rider introduced to the meeting Sir John McDougall, 
chairman of the London County Council, who welcomed the. 
Association to London in the following terms :— 

It appeared to him to be very fitting, he said, that the chairman of the 
central authority of the metropolis should welcome the members of the 
Association. In the matter of locomotion London was a long way behind 
many of the smaller cities and boroughs, but London was exceptional. It 
was divided into many authorities for many purposes, and therefore there 
was not the union that there would be if it was only one small community.“ 


The area was something like 120 sq. miles and the population close . 
upon five millions of people, so that it was easy to see the grave need there 


was that the locomotion should be of the very best, and he was quite sure 

that it would be to the benefit of London that the Association was meeting 

here this year. To be sure, there was the great question of the housing of 
the working classes—one of the test difficulty —because numbers of 

working men were being removed from their residences because of improve- 
ments and the needs of great industrial concerns such as railways and 

railway stations. Therefore, he looked upon it that, while the electric 
light might be for the richer classes of London, municipal tramways were. 
really the poor man’s iage. He welcomed the Association, and hoped 

that the results of their discussions and deliberations would be to encourage . 
municipalities, not only in London, but throughout the country, to push 
forward electrical matters. If there was one matter between companies 
and municipalities which was exemplified very strongly.in London it was 
the perpetual breaking up of the streets. This was always being put down 
to the London County Council through some of the contractors being sharp 
enough ud up a board saying that the road was stopped “ by permission 

of that ." But the London County Council did not give any such per-' 
mission. ey could only claim to be notified of the fact. In such matters 
as these they were perfectly belpless, and as a consequence looked forward. 
to the time when municipalities would come to the fore. | 

Mr. Rider then read his presidential address, which was 
characterised by certain passages of dry humour and a critical 
survey of some matters of a technical nature with which he 
can speak with authority. Without troubling the meeting 
with long abstracts of reports and rows of statistical figures 
relating to the progress of the municipal electrical industry, 
he briefly commented on the good work done by the Asso- 
ciation, hinted that the question of funds would be considered. 
at the business meeting on Saturday, and referred to the 
useful function of the Association, not reported in the Pro- 
ceedings, in making both municipal engineers and chairmen 
of committees personally acquainted with ono another. The. 
remainder of his address was devoted chiefly to electric 
traction questions, quoting figures in favour of a combination. 
of electric lighting and traction undertakings, and giving an 
average estimate of the cost of the road construction for 
overhead, surface contact and trolley systems. He considered 
that the abandonment of the overhead system merely for 
* pathetic’? reasons was not reasonable, and stated three 
conditions under which he thought the conduit system was 
justifiable. Coming next to guard-wires, he criticised the 
action of the Board of Trade in the matter of their regula- 
tions. Mr. Rider concluded his address with a few words of 
caution to the younger members who did not put in large 
enough units of plant when designing their stations, and 
added a recommendation to them to travel as much as 
possible, so as to see other works than their own. We give 
a verbatim report of the address elsewhere in this issue. 

Mr. E. T. Ruthven Murray (Willesden) then read his Paper 
on **Double-Current Generators.“ In the Paper, а full reprint 
of which will be found on another page, he pointed out the 
advantage of employing these machines, which could generate 
from the same armature low-pressure continuous current for 
the district near the works and three-phase currents for trans- 
forming to high pressure and conveying to districts beyond the 
economical limits of direct low-pressure distribution. He 


433 


disoussed the design and properties of these machines, two of 


which he is putting down at the Willesden municipal electricity 
works, and referred briefly to methods employed for the sub- 
stations and for regulating. 


Mr. О. Н. Wordingham, who opened the discussion, oon- 
gratulated the reader of the Paper on preserving an open 
mind with regard to rotary converters, and characterised the 
disinctination some engineers had to using them as mere 
prejudice in view of what had to be paid for it in loss of 
efficiency. He allowed that there was a difficulty as regards 
regulation, and said that the best solution was to keep 
the line loss small, to have several small sub-stations close 
together, much copper in the secondary network, and few 
‘feeders. Mr. A. B. Mountain (Huddersfield) did not think 
Mr. Ruthven-Murray’s arrangement would work well if both 
alternating current and continuous current were being gene- 
rated at once, bat hater in the discussion Mr. C. F. Scott (of 
the пзе у, U. S. A.) was able to cite a number 
of large plants which he had erected in the United States 
and in which the same machines did this every day most 
effeiently. Mr. W. B. Esson was strongly of opinion that it 
wae Bot werth while converting alternating to continuous 
current unless for tramways. He preferred to distribute 
three-phase current, and balance the load by means of a fourth 
wire, which, he said, reduced the copper in the mains by 
40 per cent. Both he and Mr. C. F. Scott spoke in favour of 
induction motors, which, Mr. Esson said, could now be made 
with power-factors of 0:9 to 0:04. Mr. Scott, however, when he 
had made light of the power-factor difficulty, and praised the 
robustness of induction motors, pointed out that synchronous 
motors were far less reliable, and then proceeded to extol 
rotary converters ан against induction motor-generators, an 
inconsistency that Mr. Ruthven-Murray did not omit to point 
out in hisreply. There was a short passage-at-arms between 
Mr. L. Andrews ee, and Mr. Esson with regard to 
boosting up the pressure of the alternating current, neither 
quite understanding the other's point. Mr. S. Z. de Ferranti 
refused to speak, not having had any experience with double- 
current generators. Mr. Albert Gay (Ielington) claimed to 
have prophesied the advent of these machines years ago, when 
he bad stated that the system of the future would be a high- 
tension, low-tension, alternating-current, continuous-current 
system, Mr. F. C. Raphael asked for further particulars of 
the method of balancing and regulation, and pointed out that 
an alteration in the diagram of transformer connections shown 
would be necessary if the author were to do without a balancer 
as he proposed. Mr. Faraday Proctor (Bristol) and Mr. Barnard 
(Hull) also spoke briefly. Mr. Rider, speaking before Mr. 
Ruthven-Murray’s reply, congratulated him on being practi- 
cally the pioneer of this system in England, but yet expressed 
his preference for two separate machines (alternating and 
continuous current) coupled to the same engine He con- 
sidered a double-current generator a bad compromise between 
а continuous-current and an alternating machine, on account 
of the number of poles necessary to obtain the requisite 
frequency. Mr. Ruthven-Murray having replied to the discus- 
sion, Mr. Р. N. Hooper (St. Pancras) asked leave to correct a 
statement which had been made to the effect that the St. Pancras 
Borough Council had ordered a double-current generator. 


They had specified one, but could not get a firm to build it in 


accordance with the specification. 


Mr. Barnard (Hull), who read the next Paper, ia an advocate 
of the high-pressure continuous-current system, with which 
he has had favourable experience in Hull. He sketched 
briefly the development of this system, and pointed out that 
high-pressure continuous-eurrent dynamos are cheaper than 
three-phase machines, the relative prices per kilowatt as dis- 
closed in recent tenders for a machine of about 500kw. 
capacity and driven by a fast-speed enclosed engine being 
£8. 6s. and £9. 1s. 8d. respectively. A great advantage 
over the three-phase continuous-current system with sub- 
stations was, he pointed out, that the sub-stations for con- 
verting continuous-current from high to low pressure needed 
no attendant, the switching being done by automatic devices 
at the generating station or a main switching station. The 
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Paper, although short, was most interesting, and brought 
forward several pointe in connection with high-pressure 
continuous-current systems which are not well known. 

Mr. J. F. C. Snell (Sunderland) epened the discussion, 
and contended that Mr. Barnard’s figures for the cost of 
three-phase machines were too high, and that the advantages 
he claimed thus resolved themselves only into the saving 
of superintendence in sub-stations. An engineer, he said, 
should give the matter most serious consideration before he 
decided to have а sub-station with running machinery and 
without an attendant to look after it. He analysed the costs 
at Hull, pointiàg out that the large fuel item and the 
interest and sinking fund largely aecounted for the deficit. 
Why, he asked, as Hull had such a low load-factor, was there 
an independent station for the tramways? If for engineering 
and not merely departmental reasons, it was a serious indict- 
ment of the system. Mr. Wyllie (Walsall) said he had found 
the high-pressure continuous-current system reliable. Не 
employed one man, & junior, to look after all nine of his sub- 
stations, and this man had time to do other work, such as 
putting up meters, aa well. Mr, C. E. C. Shawfield (Wolver- 
hampton) endorsed generally what Mr. Barnard had said in 
his Paper. When he first took over the works at Wolver- 
hampton he had had trouble due to the switch gear, but he 
found it was mainly caused by the Ferranti oil-type quick- 
break fuses which broke cireuit too sharply. If a short 
oecurred in one transformer, the fuses in the other transformers 
acted as well. He had found no difficulty in starting up after 
a breakdown, and had had plenty of experience in doing this 
at Wolverhampton. In one case, with a dead short on the 
network, he had run up and switched in on lower pressure 
until the short was removed. 


Mr. A. B. Mountain (Huddersfield) compared the capital 
of £78 per kilowatt at Hall with the corresponding figure of 
£65 at Huddersfield, and pointed out that the works costs 
were less also. In the latter place the singie-phase trans- 
former sub-stations cost 80s. per kilowatt as against £10. 103. 
at Hull. Consumers should not mind sacrificing 5 per cent. 
in motor efficiency if they gained 10 per cent. in the price par 
unit. Mr. H. R.- Burnett (Barrow-in-Farness) gave some 
interesting particulars of the troubles he had had to overcome 
on his high-pressure continuous-current system. He confirmed 
what had been said as to machines sparking across the brushes 


when switching off. After he had had short-circuits he ran 


up again quietly on low-tension plant. Mr. W. A. Chamen 
(Glasgow) asked whether the mains on which the rise of 
pressure occurred on switching off were continuous or alter- 
nating. Mr. Ferranti sketched the early history of high- 
pressure continuous current in France; the experiments were 
with extra high-pressure, using several machines in series. 
Marcel Daprez was the first, then Thury, and besides this 
there was the Popp system with compressed air motors. All 
had disappeared, but we had now come to a time when good 
electrical distribution was possible on any system. As an 
instance of early difficulties, he recalled a case of six 
fires occurring simultaneously on one system using house 
transformers. He thought that the only thing that con- 
tinuous-current was necessary for was for lifts—say 8 рег 
cent. of the total energy. The single-phase system had 
the advantage of saving costs both capital and works costs, 
by establishing a uniform system without complications. 
Mr. Wordingham, speaking during the last two minutes of 
the meeting, believed that the sole reason the high-tension 
continuous-current system would not do wae the limitation 
in pressure to sbout 8,000 volts. He also expressed his sur- 
prise that Mr. Barnard was not compelled by the Board of 
Trade to put a competent assistant permanently in each 
subestation. Mr. Barnard was asked to reserve his reply 
for communication to the journal, and the meeting was 
adjourned. | 
In the afternoon visits were made to the Shepherds Bush 
generating station of the Central London Railway, the Wil- 
lesden works of the Metropolitan Electric Supply Co., and to 
the works of the Incandescent Electric Lamp Oo. at Brook 
Green. | CN | 
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Thursday, July 3rd. 

In the morning the members of the Association visited the 
Tramways Exhibition at the Agricultural Hall, and the meet- 
ing was held there in the afternoon. Mr. Fedden being 
absent through illness his Paper on steam turbines, with 
which the proceedings opened, was read by the Honorary 
Secretary. It was apparently intended as an answer to 
those critics who have blamed Mr. Fedden for starting a large 
power house with steam turbines. He expressed his confi- 
dence in this form of engine, however, for large sizes (200kw. 
to 800kw. and upwards) and not small sizes, provided that sur- 
face condensers were employed. The large steam consump- 
tions recorded in the early days were, he considered, due to 
the turbines being small and running non-condensing, and 
be was convinced that the larger steam turbines now on the 
market could hold their own in the matter of steam consump- 
tion against any triple expansion engine yet produced. He 
then related how the 500kw. steam turbine exhibited in Paris 
came directly to Sheffield, where it ran on the town load 
within thrée days of its arrival at the railway station. Besides 
а good vacuum, a high degree of superheat was a condition 
which Mr. Fedden considered important. He is installing a 
1,500kw. turbo-alternator at the Sheffield power station. 

Mr. A. A. Day (Bolton) followed with the longest Paper 
- before the Convention, on “The Correct Type of Engine for 
Large Generating Stations." He favoured the slow-speed 
horizontal engine on account of its low steam consumption, 
and maintained that the question of space occupied was not 
important with large units, as there was no necessity for the 
engines to occupy less than the length of engine-room 
covered by their boilers. Horizontal engines, he had found on 
inquiry, had given an indicated horse power-hour for less 
than 0:14. with coal at 7s. per ton in large cotton 
mills whose variation of load was 10 per cent. Mr. Day 
alluded further to the saving in steam piping in horizontal 
engines, and other advantages. He prefers to have the 
dynamo between the two lines of cylinders, and pointed out 
that this is inconvenient in the case of vertical engines owing 
to extra difficulty in lifting the top half of the field magnets. 
The question of even turning moment had been made too 
much of, in Mr. Day’s opinion, and he stated that there were 
single-crank three-phase machines on the Continent with a 
variation in the angular velocity of 0:8 per cent. He did not 
deal with the arrangement of the cylinders, or compare 
tripleexpansion and compound engines, except to say that, 
personally, he would divide the plant up—some triple expan- 
sion and others compound. 

After the reading of these two Papers, Mr. Rider, having to 
attend an important committee meeting, vacated the chair 
in favour of Mr. J. F. C. Snell, one of the vice-presidents. 
The two Papers were discussed together, the discussion being 
opened by Mr. Hamilton Kilgour (Cheltenham), who, while 
agreeing generally with Mr. Fedden as to the advantages of 
steam turbines over reciprocating engines, did not agree with 
him that they must be in large sizes and be run with surface 
condensers. Small sizes were, he said, fairly economical,—for 
example, a 100kw. steam tarbine took only 24lb. to 261b. of 
steam per kilowatt-hour,—and in his own station he ran 
turbines with jet condensers. The absence of cylinder 
lubrication was а great saving of trouble, the effects of 
priming were not serious, and, finally, the repairs bill 
was small. He had had many repairs, but chiefly on account 
of accessories. The question of price was discussed very much, 
some stating that steam turbines cost more than recipro- 
cating engines, others that they, cost less. The statement of 
Mr. Martin, of the Parsons Company was that the cost of 
small sets, say, up to 100kw., was about the same as the best 
quality of reciprocating engines, and that those of a larger 
size were cheaper. Mr. Wordingham, however, cited an 
instance in which the recent tendera for a small set were 
50 per cent. greater for a steam turbine drive than for drive 
by reciprocating engines by leading makers. Mr. Wording- 
ham and other speakers referred to the commutator difficulty 
on continuous-current turbo-generators, stating that the com- 
mutators of turbine-driven machines wore very rapidly, and 
that impossible to use carbon brushes as these caught 
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fire on account of the friction at the high-speed of the engine. 
The necessity for frequent inspection of steam turbines was 
also referred to, Mr. Wordingham citing a case in which it 
was suddenly discovered that one of these machines was using 
5710. of steam per kilowatt-hour. Complaints were also 
made that variations were continually being made in 
the design, so that it was difficult to obtain two suc- 
cessive steam turbines exactly alike. Criticising Mr. Day's 
Paper, Mr. Wordingham pointed out that it was not 
merely a question of saving floor space, but also buildiags, 
and in concluding his speech he said that, if one looked as far 
ahead as Mr. Day, one must look for gas engines. This 
remark served to include gas engines in the discussion. Mr. 
T. P. Wilmshurst (Derby) humorously remarked upon th» 
vibration of the gas-engine plant, which was distinctly 
troublesome, in the meeting hall. Mr. Ferranti said ‘tha; 
people would stand a good deal of noise if it was 
cheap, but pointed to the synchronising and other troubles 
with gas-engine driven alternators. A general laugh was 
raised when Mr. Chamen (Glasgow) said that he himself, 
when with Mesars. Crompton, had put down the first three 
of the gas engines at the Agricultaral Hall, about which the 
members were complaining. He had designed the founda- 
tions most carefully, with the very object of preventing vibra- 
tion in the leeture room, but there had been considerable 
trouble through the engines moving about on their founda- 
tions, and finally the Agricultural Hall authorities had filled 
up all the foundations with cement. The Agricultural Hall 
people, however, who were keen business men, seemed to ba 
pleased with gas engines, for they had put in additional gas- 
engine driven plant of larger size since. 

Mr. Wilmshurst could see no ground for Mr. Day's state- 
ment that either very high or very low-speed engines should 
be used, and spoke in favour of the Ferranti engine with its 
slowly-travelling valve gear. Mr. Ferranti emphatically 
announced his opinion that the driving of electric generators 
was more important than all the other problems of electric 
supply put together. He also criticised the steam turbine. 
He admitted that it was all the fault of the dynamo, but 
thought that neither for continuous nor alternating current 
could turbine-driven generators compare with those driven by 
moderate-speed engines. On the question of wet steam, about 
which there appeared to be a difference of opinion, he referred 
to Prof. Thurston’s experiments, which showed that, other 
things being equal, double work was obtained by superheating 
the steam 100°F. Others spoke on this point, and the dis- 
cussion on it practically came to this—that steam turbines 
would run without trouble with very wet steam, but at a much 
lower efficiency than if the steam was dry. Ав an instance 
of a case of the supersession of the steam turbine by 
reciprocating engines, Mr. Ferranti mentioned the Metro- 
politan Electric Supply Co., who, although they had had 
as much experience as anyone in their older station, 
had first adopted moderate-speed engines and then slow- 
speed Sulzer engines in their Willesden works. Mr. Martin, 
of the Parsons Company said, however, that the reason 
why the last Metropolitan sets bad been ordered abroad 
was because they could find no English maker who had made 
any of such a large size. Referring to Mr. Fedden's suggestion 
of a gas turbine, Mr. Ferranti said that, according to many 
scientists, the theoretical maximum efficiency of such engines 
would be low, but he was not prepared to vouch for the 
accuracy of this. Finally, Mr. Ferranti said that, if people 
were prepared to pay for horizontal engines and the larger 
buildings they required, excellent results could be obtained, 
but, taking the interest and sinking fund into account, the 
less efficient vertical engines were cheaper in the end. Mr. 
Chamen mentioned that Manchester had ordered two turbine- 
driven continuous-current sets, each of 1,800kw. capacity. 
Mr. Martin said that his firm were now making bru-h gear 
for their steam turbines which could be rotat.d by means of 
a relay worked by the varying pressure in the steam chest. 
He did not think the variation in design from time to time 
was very great, and stated that the vibratiod which some 
speakers had referred to was only in running up to speed. 

Mr. A. B. Mountain (Huddersfield) comolained that the 


440 


THE ELECTRICIAN, JULY 4, 1902. 


steam consumption in the high guarantee and reception teste 
were not repeated in everyday working, and said that in 
some cases each pound of steam saved per kilowatt-hour 
meant a saving in capital expenditure of £700. Mr. L. 
Andrews (Hastings) said that he had found that a 500kw. 
turbo-alternator took no more steam on the very light day 
load at Hastings than other machines of 100kw. He had 
found that his Parsons machine would run in parallel with 
Mordey alternators. Mr. Rogerson (Halifax) referred to 
some highly satisfactory tests with steam turbines, and 
said he could start them up in a quarter or one-eighth 
of the time of other sets. Messrs. Crawford (of Messrs. 
Bellis and Morcom), H. W. Booth, J. 8. Highfield (St. 
Helens), W. H. Tittensor (Dundee), Dr. Panton (Bolton), 
F. A. Newington (Edinburgh), V. A. Н. McCowen (Belfast), 
and J. F. C. Snell (Sunderland), also spoke. Mr. Fedden not 
being present could not reply to the discussion, and Mr. Day 
preferred to reserve his remarks for communication to the 
Association journal. The meeting was then adjourned until 
this morning ‘at 10 o’clock at the Institution of Mechanical 
Engineers, St. James's Park. 


HIGH-TENSION CONTINUOUS-CURRENT SYSTEMS.* 


BY A. В. BARNARD, 
City Electrical Engineer, Hull. 


A few years ago the expressions high and low-tension systems were 
practically synonymous with alternating and continuous-current 
systems. A high-tension system implied a single-phase alternating 
generator su plying from house to house through separate trans- 
formers fixed for each consumer or group of consumers, Equally, a 
continuous-current system implied continuous-current dyuamos 
generating at a pressure of probably 200 to 250 volts, supplying the 
low-tension network to which the service cables were attached, there 
being no intermediate machinery between the dynamos and the 
lamps on the consumers’ premises. So far as regards the distributing 
network and appliances on cdnsumers’ premises, continuous current 
now seems to have completely beaten alternating current out of the 
field ; and, on the other hand, in the matter of generators and feeders 
to the network, the alternating current appears to be rapidly becom- 
ing universal, though generally three or two-phase plant is installed 
instead of ee pone 

The object of this Paper is to show that those engineers who have 
pinned their faith to continuous-current plant are able to offer a 
reliable alternative to the three-phase generator and transformer. 
As far back as the year 1890 direct-current generators and trans- 
formere, working at a pressure of 1,000 volts, were installed at the 
Crystal Palace. The dynamos were of the ordinary two-pole 
type, rope-driven and separately excited from smaller machines 
driven off the main generators Transformers, which were also 
of the two-pole type, with high and low-tension windings on the 
same armature, were erected in conjunction with storage batteries on 
the low-tension side, and were started as motors off the low-tension 
network, and were switched into parallel with the high-tension 
generators when they had attained their proper working speed. In 
1892 a great advance on this syatem was made at Oxford, where the 
works were designed to control the various transformers from one 
central switchboard, the transformers being started as motors from 
the high-tension side, and switched into circuit on the low-tension 
network by means of electrically-controlled switches operated from 
the central switchboard. 

When starting the transformers a very heavy current was called 
for from the high-tension generators, which caused fluctuations of 
the light at the instant of switching in. To obviate this, a series 
winding was put on the transformers which carried the high-tension 
current the whole time the transformer was at work. This arrange- 
ment had the drawback that it decreased the efficiency of the trans- 
former, and was aleo costly in copper. , It is now the usual practice 
to retain the series coil in circuit only until the transformer has 
attained its proper speed, when it is cut out by an electromagnetic 
switch excited by means of the current passing round the shunt 
winding of the transformer. 

The next important step in the use of high-tension continuous 
current appears to have been made when the municipal station at 
Walsall was opened with direct-coupled high-speed generators, work- 
ing at & pressure of 2,000 volte. At the present day there are central 
stations at work on the Oxford system, or modifications thereof, in 


addition to those already mentioned, at Wolverhampton, Morecambe, 
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Barrow-in-Furness, Bromley, Folkestone, Guernsey and Hull, as 
well as a number of private plants owned by railway companies and 
others, where the pressure at the generators is from 1,000 to 3,000 
volts. Some of the London companies have also adopted continuous- 
current transformers for raising the pressure of particular feeders to 
2,000 or 3,000 volts, transforming down again to low-tension at the 
other end of the feeder, and a small proportion of the plant at 
Manchester is, the writer believes, operated on this system. 

At Hull, the main generators are of the four-pole уре, coupled 
direct to high- peed engines, and giving an output of 510kw. each at 
2,250 volts. These appear to be about the largest high-tension con- 
tinuous-current generators in use in this country, but from their 
satisfactory behaviour there really seems no reason to anticipate 
difficulty in designing dynamos for very much larger outputs at the 
same or higher pressure. 

The continuous-current generator appears to bə less expensive 
to make than the three-phase alternator, as the following figures 
from recent tenders show :— 


"n T Type. Price, Price per kw. 
480 375 Enclosed engine, three-phase £4,360 £9. 1s 84 
alternator 
510 270 Enclosed engine, four-pole £4,231 £8. бв. Od. 
high-tension continuous- 


current dynamo 


In this comparison it will be noticed that the output is almost 
identical, and that the speed of the continuous-current machine is 
considerably the lower, and it might have been expected, therefore, 
that the price would have been the higher of the two. l 

Fig. 1 shows an efficiency curve of a 510kw. four-pole generator at 
the Hull works, and while, perhaps, this is not so good at some loads 
as the curve of a three-phase generator of similar output, there does 
not appear to be any very great advantage in either. 


Efficieney per Cent. 


Load on Generator in. Ki'owatta. 


Fic. 1. —Efficiency Curve of 510kw. 4 pole Dynamo. 
2262 Amperes, 270 Revs. per min. 


2,250 Volts, 


When we consider the transformers, the continuous-current plant 
appears to have a decided advantage over the polyphase plant. In 
the first place, a transformation from 3,000 to 220 volts on the con- 
tinuous-current system is effected by one machine, On the three- 
phase system there is generally in addition to the motor-generator 8 
Btatic transformer, and the two together occupy more space and 
represent more capital outlay than does the one rotatory transformer 
of the continuous current system, In each case there are parts which 
require lubrication, and, therefore, a certain amount of attention 
whilst running, but the attention required at the continuous 
current sub-station appears to the writer in practice to be considerably 
less than that required at a three-phase sub station with motor- 
generators. It must be remembered that, as the transformers are 
started and stopped, and entirely controlled by an attendant at the 
central switchboard (in Hull this is at the generating station), there 
is no need for an attendant at the sub-station to manipulate swi% 
gear. In а recent Paper before the Institution of Electrical Eng 
neers Prof. Carus-Wilson estimates the wages at seven rotary sub, 
stations on an Italian railway system as not more than the wages al 
the generating station—i.c, £4,000 per annum. In the writers 
opinion this item would be not more than one-half of the wage ® 
the generating station, and probably a good deal less, if the system 
in use were high-tension continuous current. | nat 

Another advantage of the continuous. current transformer 18; ths 
there,is no phase difference between the E.M.F. and the current, 
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IHE ELECTRICIA 


N, JULY 4, 1902, 


441 
кщ ——Є—Є—Є—Є—Є—Є—Є—Є—Є——Є 


їз the case with the polyphase converters ; and there is no possibility 
of the transformers “hunting,” but each takes its own load steadily, 
and the proportion it takes can be adjusted by the attendant at the 
central switchboard so as to keep the pressure level on the low-ten- 
sion network as he choses. In this connection it may also be pointed 
out that im the high-tension continuous-current system the momen- 
tum of the moving parts is a very important advantage. When a 
sudden fluctuation of load occurs on the low-tension side, the 
momentum of the armature causes it to act to a considerable extent 
as а generator. This renders the whole system more flexible, and 
mitigates the strain on the engine. The momentum of the armature 
of a rotatory converter, however, would appear to be absolutely 
disadvantageous, as tending to throw the machine out of step with 
the generator. 

In starting up a continuous current transformer there is never any 
difficulty with regard to polarity on the low-tension side, as is the 
case with polyphase converters when these are not started from the 
continuous-current side. The efficiency of the continuous-current 

ormer is not so high as that of a three-phase rotary converter, 
but it must be remembered that in addition to the converter, the 


polyphase system generally employs a static transformer, and it is 
the combined ¢fliciency of the two which has to be compared with 


the efficiency of the continuous-current transformer. The efficiency 
of the three-phase rotary converter is probably about 96 per cent, 
and that of the static transformer the same. The combined efficiency, 
therefore, is only about 90 per cent., whereas that of the continuous- 
current 


Efficieney per Cent, 


61 02 оз 04 0*5 0G 07 US 09 ro 
Ha Load. Full Load, 
Load on Transformer. 
Fie. 2.—Efficiency Curve of 92kw. С.С. Transformer. 
450 Volts Secondary, 2,000 Volts Primary. 


efficiency curve of one of the Hull 92kw. continuous-current trans- 
formers, and this compares very favourably with the guaranteed 
efficiencies of some of the Tyneside 500kw. three-phase transformers, 
as being 89 per cent. at full load and 73 per cent. at one-third load. 

Modifications of the Oxford system in which the transformer is 
used rather as a throttling valve between the high and low-tension 
mains, without their being absolutely separated from each other, can 
show much higher efficiencies than those given above, and any 
reasonable sized machine would give at least 96 per cent. at full 
load, Ty op. to about 90 per cent. at quarter-load. This, of course, 
is owing to the fact that a portion only of the energy is actually 
transformed, the remainder passing through the motor armature in 
series with the load. Several plants have been installed on such a 
system with the most satisfactory all-round results, the feeders 
baving an effective voltage of double the network pressure. Some 
of the plant on the City and South London Railway may be cited as 
an example of this system. 

A comparison of the cost of rotatory transformers for continuous, 


and motor generators for three-phase, current shows a similar result 
to that of the generators, 
E os ting Type. Price. Price per kw, 
92 500 High-tension continuous-eur- £705. £7 138. 34. 
rent rotatory transformer 
100 500 Three-phase to cortinuous- £1,050 £10. 10s. Od. 


current motor-generator 
With three-phase rotary converters the cost per kilowatt can be as 
low as £4. 10s. ; equally, with continuous-current “reducer” trana- 


formers, 
formed, and when there is no necessity 


transformer is as high as 92 per cent. Fig. 2 gives the 


where a portion only of the high-tension current is trans- 
to absolutely separate the 
low-tension mains from one pole of the high-tension mains, the cost 
per kilowatt will come down to about the same figure. 

Perhaps the most interesting part of high-tension continuous- 

current work is the switch gear employed at the generating station 
and sub-stations, Briefly, there are required at the generating station 
a number of dynamo panels, pen to the number of dynamos 
to be run in parallel, and transformer panels to correspond with the 
number of transformer circuits controlled at the generating station. 
For everyday working, when all the plant and mains are in perfect 
order, the switches on either class of panel can be of the simplest, 
and merely have to control comparatively small currents, and very 
low pressures, This is due, of course, to the fact that the rotatory 
transformers take an appreciable time to come to rest after being dis- 
connected, and so the switches open a circuit having for the pressure 
across their contacts only the difference between the pressure of the 
bus bars and the back E. M. F. of the rotatory transformer, which is 
temporarily acting as agenerator. In the event ot a fault occurring, 
however, such as a short circuit on a high-tension feeder, it is 
necessary that the switch controlling that circuit should open auto- 
matically, and this time it will have to open with a considerable 
current and the full E.M.F. of the system. Now the difficulty of 
opening a circuit with even 20kw. or 30kw. passing at 2,000 volts 
freue is considerable; and if the circuit be (as it generally is) a 
airly inductive one, the rise of E.M.F. will depend very largely on 
the type of switch adopted, and’ the writer has found that with an 
instantaneous non-arcing switch opening a circuit wherej10 amperes 
were passing at 2,000 volts, the rise was no less than 600 volts, and 
possibly more. With a carefully designed flare switch, where the 
arc is gradually allowed to die away, this effect can apparently be 
entirely overcome, and from experiments made the writer is of 
opinion that the difficulties are by no means insuperable, and that 
the switching arrangements can be made as reliable and safe as in a 
low-tension system. Indeed, there are advantages in the high-tension 
switches owing to the proportionately smaller currents to be carried 
and the smaller risk of heating from bad contacts, 

The switch gear in use for controlling the transformers has been 
very carefully worked out, and is, of course, the subject of several 
patents, The most important item is the“ long-range” switch, 
which consists of a single-pole low-tension switch, whose moving part 
is actuated by an electromagnet, the coil of which is placed in circuit, 
through a pilot wire, with a voltmeter at the generating station, By 
short-circuiting this voltmeter, the resistance of the whole pilot 
circuit is sufficiently reduced for a predetermined current of, say, 
5 amperes, to pass, This is enough to suck up the armature of 
the electromagnet, and in so doing to close the low-tension switch. 
Opening the voltmeter short-circuit drops the electromagnet arma- 
ture again, and the next operation of the electromagnet is arranged 
to open the low-tension switch, thus disconnecting the low-tension 
side of the transformer. In Hull, three-core pilot wires are used— 
one wire being connected to the negative low-tension mains 
(which are also permanently connected through a plug-board to 
the negative side of the transformers), one to the positive low- 
tension main, and one to the positive side of the transformer. 
By means of a two-way switch at the generating station, the 
attendant can assure himself that the E.M.F. of the transformer is 
the same as that of the mains before operating the long-range switch. 
The third pilot wire is a valuable adjunct, as while it is necessary to 
have one wire permanently showing the pressure on the maina, yet; 
in the event of a breakdown when the low-tension mains were 
“dead,” there would be no power available on that wire to operate 
tke long-range switches. With the three pilot wires from each, a 
number of transformers may be started up, aud switched simul- 
taneously on toa * dead" network, although they are fixed in sub- 
stations possibly a couple of miles apart. 

While there are many details of interest of which no mention has 
been made above, the writer is in hopes that sufficient has been said 
to provoke a useful discussion, and to show that for pressures of 2,000 
to 3,000 volts, at least, there are some advantages to be gained by 
using continuous current. In conclusion, he gives a record of the 
actual results achieved on the ordinary daily load on two of the 
high-tension feeder circuits in Hull. These tests show the actual 
efficiency of conversion and transmission from the high-tension 
omnibus bars at the works to the low-tension distributing mains 
3,000yds. away. 

First Test. Circuit No, 10, March, 3, 1902. 
Length of feeder—approximately 3,000yds. each way. 
Conductors—19/16 S.W.G. concentric cable. 

Transformer—92kw. “ Parker," 500 revs. per min. 
Duration — One hour. 
Average —High-tension amperes......... 
ч High-tension volts ......... 
" Low-teneion amperes ......... xo С, | 
- Low-tension volts ......... . 462 
High-tension kilowatt-hours е ТЛО ру O08 С 
Low-tension kilowatt-hours............... 72°36 
Ф aiene? ge. 4 
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Second Test. Circuit No. 11. March 8, 1902. 
Length of feeder—approximately 5,000yds. each way. 
Conductors—19/16 S. W. G. concentric cable. 
Transformer—92kw. “ Parker," 500 revs. per min. 
Duration— One hour. 


Average—High-tension amperes ......... 40°00 

Є High-teneion volt 2,154-60 

Г Т Low-tension amperes ......... 162:05 
" Low-tension volts ............ 45900 
High-tension kilowatt-hours ............ 86:18 
Low-tension kilowatt-hours............... 74:35 


Efficiency of circuit and transformation, 86:28 per cent. 
Instruments :— Kelvin electrostatic voltmeters, Crompton ampere-meters, 
all newly calibrated to 0'2 per cent. maximum error. 


INTERNATIONAL TRAMWAYS AND LIGHT RAIL- 
WAYS EXHIBITION. 


MISCELLANEOUS EXHIBITS. 


Only second in importance to the exhibits of generating plant, 
rolling stock, overhead trolley plant and accessories, permanent way 
material and the more direct accessories of electric traction work, are 
the exhibits of a miscellaneous character which go to swell the 
entries and increase the interest of the displav now open at the 
Agricultural Hall, Islington, London. It is a noticeable feature of 
these miscellaneous exhibits that they cover a much wider field 
than was the case when the last exhibition of this kind was 
held in the same hall in 1900; and it cannot even now be 
said, comprehensive as these miscellaneous exhibits undoubtedly 
are, that they cover all the trades and manufactures which 
go to make up the electric traction and allied industries of 
to-day. The automobile branch of road locomotion is not at all 
in evidence in the exhibition, and consequently the multiplicity of 
apparatus which is employed in this branch is absent, except in the 
case of some of the exhibits of traction cell& This notwithstanding, 
the miscellaneous exhibits show much variety, as will be seen from 
the following brief review :— 


Asbestos Goods.—In addition to the exhibit of the Cape Asbestos 
Co., described in another column, an excellent show is made by the 
United Asbestos Co. at stand No. 181, where this company’s well- 
known “Gladiator,” Eclipse ” апа “ Victor" packings and joint- 
ing materiale are exhibited. This stand includes a good assortment 
of engineers’ requisites, including toole, beltings, packed and plain 
asbestos, steam fittings, boiler and pipe coveringe, and a large and 
varied selection of crude asbestos of an interesting character. The 
new asbestos cellular pipe covering, known as the Viceroy,” is also 
exhibited, and will interest engineers and other users of this class of 
material. 

Boiler Mountings, dc.—An effective display of boiler mountings, 
safety valves and similar engineering accessories is made by Messrs. 
J. Hopkinson & Co. at stand No, 18. 

Car Seats (inside and outside).—In this class of exhibit there is a 
large selection, especially of seats for the tops of tramcara. The 
claims in most cases relate to simplicity and efficiency of the 
seats under conditions of wet weather. is is an important 
matter in tramway working, and there is doubtless room for 
considerable orm o design to overcome the great draw- 
back of wet seats. ere stili seems much room for improve- 
ment in this respect, and although many of the designs exhibited 
show much merit, the ideal dry seat has yet to be provided. "There 
was, 80 far as we were able to judge, always some disadvantage to 
be placed against the advantages offered in the seats that came under 
our inspection. These contrivances are shown at stands Nos. 8, 35, 91, 
131, 147, 150, 156, 159, 161, 162 and 165, so that buyers of this class 
of goods have an embarrassment of choice. Notwithstanding this 
the dry seat, which can be manufactured at low cost, and which will 
stand the wear and tear of everyday tramway work, has yet, we 
think, to be evolved. 

Elevating and Conveying Machinery.—At stands Мов. 1, 6 and 93, 
various types of elevating and conveying machinery are shown by 
Messrs. Graham, Morton & Co., Mr. G. 5. Zimmer and Mesers. E. 
Bennis & Co., and in each case evidence is given that simplicity of 
design and the saving of labour wherever possible has been the main 
object of all recent improvements in this class of apparatus. 

Gates and Railings.— In the modern tramcar gates and railings 
form an important feature, and at stand No. 24 ths Bostwick Gate 
Co. show a patent collapsible gate in two different forms suitable for 
tramcars and used by a number of the principal railway companies 
on corridor trains. Messrs. Francis Morton & Co., at stand No. 184, 
show a number of gates and several patterns of railings for the tops 
of tramcars, &c. 

, Insulating Materials, Paints, d:c. —Here, again, a variety of material 
is at the command of the manufacturer, and many of the compounds, 


varnishes, &c., used in this work are specially designed for tramways. 
Goods of this class are exhibited at stands No, 22, 26, 29, 324, 39, 
40, 53, 60, 63, 64, 66, 79, 88, 190, 197, 146, 170 and 181. 

Interior Furnishings for Tramcars.—In this important depart ment 
of tramcar construction, the exhibit of Messrs. G. D. Peters & Co., 
at stand No. 20, is one of particular interest, for the tendency to 
beautify the public car is one in which the taste to be displayed is 
naturally limited to the materials at command. For many years 
Messrs. Peters & Co. have been engaged in the manufacture of 
articles and material specially suitable for seat coverings, roof, side 
and end panels, window furnishings, sunblinds, steam-heatin 
apparatus, and similar accessories which go to make up the finish 
car. Tincrusta, one of the firm’s specialities, is largely used in tram- 
way and railway carriage furnishing. | 

Lubricants and Lubricators.—At stand No. 111 the Vacuum Oil Co, 
have a good show of lubricants and lubricators, and at No. 324 the 
Joseph Dixon Crucible Co. show special forms of graphite, plumbago 
and blacklead lubricants, &c. In this section may also be mentioned 
the exhibit of the United Asbestos Co. at stand No. 181. 


Metals and Alloys.—Notable displays of anti-friction and other 
metals and alloys are made at stands Nos. 2, 76 and 94, by the Glacier 
Anti-Friction Metal Co., the Tandem Smelting Syndicate, and the 


Atlas Metal and Alloys Co., and the displays made by these firms 


show how largely anti-friction metal enters into the construction of 
tramway rolling stock. 

Paving.— Of the several exhibits of paving materials, granite and 
wood form the chief. The Guernsey granite sets and wood blocks of 
the well-known firm of William Griffiths & Co. and the granite and 
stone sets of Messrs. A. and F. Manuelle ure conspicuous, while the 
Sanitary Block and Tile Co. (whose paving is being adopted in some 
places by the London County Council) make a large exhibit of 
sanitary block paving for which special claims of durability and 
freedom from expansion or contraction are made. "The Cardiff Cor- 
poration electricity department has also laid a large area of its tram- 
way track with this material, of which a large output can be made 
from the company’s works at Briton Ferry. For the conduit system 
of electric traction it is claimed these blocks are specially adapted. 
Lava sets and Rhenish basalt macadam are exhibited at stand No. 138 
by the London Basalt Stone Co. The lava sets have been largely 
used in road paving by a number of local authorities, &c., iu this 
country. The well-known wood blocks from the Karri and Jarrah 
forests are shown by Millars Karri aud Jarrah Foreste, Ltd, at 
stande Nos. 182 and 183. 

Points, Crossings, &c.—In addition to the extensive exhibits of 
Messrs. Askham Bros. and Wilson, there are several smaller displays 
of automatic moveable and other types of points aud crossi 
including Kenway’s patent latch point, shown by Messrs, F. H. 
Lloyd & Co. at No. 28. 

Telephone Apparatus. Amongst the miscellaneous stalls of special 
electrical interest is that of the Consolidated Telephone Construc- 
tion and Mfg. Co. (No. 23) where there is shown an excellent 
variety of telephonic apparatus for both exchange and private 
telephone working, and for operations in the field and on board 
ship. In addition, the company show a good selection of electric 
light and power circuit appliances, including switchboards, fuse- 
boards, switches, &c., for currents up to 5,000 amperes and 1,000 volts. 
Cabinet work for all kinds of electrical instruments and apparatus 
is a feature of this exhibit. | 

Tramway Officials Uniforms.—Several excellent exhibits of uni- 
forms for inspectors, drivers and conductors on tramways, motor 
vehicles, &c., are shown, particularly good exhibits of theae goods 
being made by Messrs. Pearson, Huggins & Co. at stand No. 31, and 
by Messrs. Wathen, Gardiner & Co. at stand No. 117. There is con- 
siderable variety in the make-up of these goods. 


Water-Softening Apparatus.—Messrs Lassen and Hjort, Messrs. 
Doulton & Co., and Desrumaux's Automatic Water-Softener and Puri- 
fier (Ltd.), at stands Хов, 4, 51 and 100, make an interesting display 
of apparatus for the automatic softening of water, the apparatus bei 
specially adapted for use in electric power stations. The first-nam 
firm claim a special ingenuity in the method of mixing the water 
with certain chemicals, with the constant precipitation of all foreign 
matters in the settling tank provided, leaving the purified and 
softened water available for boiler purposes, Messrs. Doulton & Co. 
show a model on a large scale of their patent water softener, and the 
Desrumaux’s Company, who.have a complete system of water sofien- 
ing, make an instructive exhibit. 


(To be continued.) 


LEAMINGTON AND WARWICK ELECTRICAL CO. (LTD.)—A petition bae 
been presented to the Chancery Division for confirming a special reso- 
lution altering the memorandum of association to enable the company to 
carry on business as electrical engineers, electricians, engineers and con. 
tractors, manufacturers of and dealers in electrical apparatus, &c., and to 
generate and supply electricity, &c, 
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PARLIAMENTARY INTELLIGENCE. 


EE 


THE TUBE RAILWAY SCHEMES. 


Mr. Campion, one of the examiners of standing order proofs, sat in the 
House of Commons on Tuesday to consider various allegations of non-com- 
pliance with the rules of Parliament in connection with the London United 
Electric Railways Bill, the Brompton and Piccadilly Circus Railway Bill, 
and the Piccadilly-City, and North-East London Railway Bills. 

Mr. CRIPPS, on behalf of H. L. Florence, chairman of a residents com- 
mittee, and others, alleged non-compliance with standing orders in the case 
of the London United Electric Railway Bill, which contemplated the con- 
struction of a tube railway under Knightsbridge-road, the complaint being 
that a clause had been ivserted declaring that where the property of owners, 
lessees or occupiers was injured by vibration caused by the working of the 
tubee, and it was not clear to which railway the damage was due, an 
arbitrator might sit and consider the matter and apportion the compensa- 
tion jointly or severally. The allegation was that this clause had been 
inserted without notice to the peraons interested or to the public. 

For one of the promoters it was pointed out that Lord Windsor’s Com- 
mittee had forced the clause on the companies, and that the officiale of 
Parliament had altered the bill, whether the promoters liked it or not. 

Mr. GREG, representing one of the promoters, eaid it was true the 
Arbitration Act was embodied in the clause, but that was frequently done 
without notice when protective clauses were inserted. The question dealt 
with was only that of vibration. It was not a matter of taking property, 
but of the construction and working of the railway. If the property was 
damaged, but not taken, compensation was to be given. 

The EXAMINER, in giving his decision, said no doubt the clause related 
to an important matter, but so far as notice was concerned it was only a 
technical point, because, after all, the discussion which had taken place 
before the Committee of the House of Lords had been known to all parties. 
When a bill was altered in one House the examiner had wide discretion in 
dealing with the standing orders when it went to the other House. In the 
exercise of his diecretion, and having regard to the object of the clause, 
which was really for the protection of the landownera, he should not sustain 
the objection. 

Mr. CRIPPS then pointed out that the memorial of Mr. Florence and the 
other residents raised another allegation of non-compliance, namely, as to 
abeence of notice ia regard to material alterations of plans and sections, 
but the examiner decided to disallow the allegation. 

Mr. CRIPPS next alleged non-compliance in respect of clause 107, which 
confirmed an agreement between the London United Electric Railways Co. 
and the Piccadilly and City Railway Co. for through fares and through 
traffic facilities over the respective lines. He contended that this was an 
agreement exactly of the nature required by the standing orders to be 
expressly stated in the notices of the bill, and the promoters had failed to 
include it in any of their notices. 

Mr. GREG said that when the nbtices were issued there was absolutely 
no connection between the two companies, and that, therefore, it was 
impossible to cite the Piccadilly and City Railway Co. by name, He held, 
aleo that the notices given were sufficiently wide to cover this particular 

ment. 

The EXAMINER said that the agreement undoubtedly came withia 
the requirements of the standing orders, and there could be no question 
that the notices did not comply with the standing orders, in so far as they 
failed to specify the agreement in the terms required or to mention the 
persons with whom ic was proposed t» make the agreement. This bill, 
however, was the result of a compromise between the competing parties 
which was sanctioned by Lord Windsor's Committee, and which had 
effected what he might call a redistribution of the powers sought by the 
various promoters. That redistribution unquestionably constituted a 
very serious alteration in the bills, and he did not think he should be jus- 
tified in withholding the question from the Standing Orders Committee 
of the House of Commons. He did not regard it so much as a matter 
between the parties or between the promoters and the public. It was, he 
thought, a question between the two Houses, aud fot that reason he should 
support the allegation and report both bills as having failed to comply 
with the standing orders in regard to this matter. | 

Some other allegations of non-compliance against the Piccadilly and 
City Railway and against the Brompton and Piccadilly Circus Railway 
were overruled. ч 


POKBSDOWN (BOURNEMOUTH) ELEOTRIO LIGHTING 
ORDER. | 


On Wednesday a Select Committee of the House of Lords, presided over 
by the Earl of Erne, had under consideration a bill for the confirmation of 
the provisional order granted by the Board of Trade for the purpose of 
enabling the Bournemouth and Poole Electricity Supply Co. to light the 

ish of Pokesdown, which was added to the Borough of Bournemouth 

t year. This bill raises a question of considerable interest with regard 
to the granting of provisional orders (see The Electrician of June 13, p. 290). 

Mr. BALFOUR BROWNE, K.C., for the promoters, said that the order, 
confirmation of which was now sought, was granted by the Board of Trade 
after a local inquiry, at which the Corporation of Bournemouth were 
represented. The Corporation, who already possess powers as to electricity 
for tramway p asked that if the order was confirmed it should be 
on condition tbat clauses should be inserted for the protection of their 
roads, and to enable them hereafter to acquire the electric light under. 
Yaking of the company. The Board of Trade refused to grant either con- 
dition, and approved of the order in the form in which it was now pre- 


i 


sented to the Committee. 'The Board of Trade also declined to add any 
clauses other than those contained in the Electric Lighting Clauses 
Consolidation Act. 

Mr. EDWARD INGRAM, engineer to the promoting company, was 
called, and briefly explained the intentions of the promoters with regard to 
the lighting of l'okesdown. 

Mr. FREEMAN, K.C., with whom was Mr. W. H. Dickinson, on behalf 
of the Corporation of Bournemouth, addressed the Committee without 
calling evidence, asking tbat, as a condition of confirming the order, a 
clause should be inserted preventing the company from breaking up the 
streets in Pokesdown for the purpose of laying mains to supply outside 
districts, and providing that they should be obliged to erect a new genera- 
ting station in the Christchurch area for that purpose. He further asked the 
Committee to add & provision empowering the Corporation to acquire the 
electric lighting undertaking of the company, so far as it affected Pokesdo wn, 
in 1911, the year in which they were entitled to acquire the undertaking 
in respect of Bournemouth and the remainder of the district. The Com- 
mittee without clearing the room to deliberate in private, decided to 
confirm the order without any of the special conditions asked for. 


BERMONDSEY ELEOTRIC LIGHTING. 


The Committee of the House of Lords, presided over by the Earl of 
Erne, gave their decision yesterday in the case of the bill to confirma 
provisional order granted by the Board of Trade under the Electric 
Lighting Acts to the Corporation of Bermondsey for extending their area 
of supply to the Parish of Rotherhithe. On Wednesday the Committee 
had decided, after hearing Sir R. Littler, K.C. (with Mr. H. Avory) for the 
bill, and Mr. Balfour Browne, К.С. (with Mr. Rostron) for the petitioners, 
the South Metropolitan Gas Co., that protection should be given to the 
latter roughly in the terms of clause 15 of their petition. The clause was 
as follows: —“ If the grant of the power sought by the order can be 
justified (which your petitioners deny), your petitioners submit that pro- 
vision should be made in the order to ensure that the price charged for 
electricity shall be such as will make that undertaking self-supporting, and 
that the powers of charging the rates with the deficiency in the income of 
the Council's undertaking should not be sanctioned." 

Mr. Balfour Browne brought up a clause to carry out the 
decision of the Committee, but this Sir R. Littler objected to, 
on the ground, amongst others, that it would refer to Bermondsey 
as well as Rotherhithe, and therefore would modify old legislation, 
and that it would apply generally to all consumers and not to the 
gas company exclusively. He, on his part, proposed a clause to the effect 
that, if after a certain lapse of time, it was found that there was a loss on 
the undertaking, the gas company as ratepayers should not be charged 
any proportion of the loss in respect of their property in the parish of 
Rotherhithe. Mr. Balfour Browne would not consent to the alternative 
proposition. He said that in the clause he had submitted he had followed 
the precedent of the Rochdale Bill before a Committee presided over by 
the Earl of Camperdown. | 

The Committee, after hearing the arguments, decided to retain clause 6 
of the bill, which imposed on the undertakers the obligation to purchase 
part of the London Electric Supply Corporation’s undertaking within 
Rotherhithe, and to add the South Metropolitan clause in a modified form, 
so as to provide that, after the first year's working, the promoters should 
cause to be prepared statements of accounts drawn up on the Board of 
Trade system, and an arbitrator should thereupon fix annually the charges 
to be made for the supply of energy in the ensuing year, the rates not to 
exceed the maximum in the order, so that so far as was reasonably prac- 
ticable the revenue for each year should not be leas than the expenditure 
of that year. 


OTHER ELEOTRICAL BILLS. 


On Thursday last week, in the House of Lords, the Swansea Corpora- 
tion Bill was read & third time, Iu the House of Commons, ou the same 
day, the Bradford Corporation and the Northumberland Electric Tram- 
ways Bill were read a third time, and the Newcastle-upon-Tyne Corporation 
Tramways Bill aud the Tyneside Tramways and Tramroads Bill, ordered 
to lie upon the table, were considered. 

The Halifax Corporation Bill was read a third time in the House of 
Lords on Friday last week, and the Lords’ amendments to the South Wales 
Electric Power Distribution Bill were agreed to in the House of Commons 
on the same day. 

The Leicestershire and Warwickshire Electric Power Bill was read a 
third time and passed in the House of Lords on Tuesday. 

In connection with the Edgware and Hampstead Railway Bill, which was 
read a eecond time in the House of Commons on Tuesday, Sir James Dick- 
son-Poynder moved the following, which was agreed to:—'' That it be an 
instruction to the Committee on the Edgware and Hampstead Railway Bil 
to insert, as far as practicable in the bill, provisions to carry out tbe 
recommendations as to workmen's trains and fares contained in the report 
of the Joint Committee of Session 1901 on Underground Railways, and to 
deal with railways promoted by different companies, but forming con- 
tinuous through routes, as one railway for these purposes.” 

The Exeter District Tramways Bill has been entirely withdrawn, owing 
to the opposition of the Corporation. The Corporation itself is contem- 
plating the purchase of the existing horse tramway, under sec. 43 of the 
Tramways Act of 1870, with a view to constructing electric lines. 

The consideration of the Rhondda Urban District Tramways Bill by the 
House of Commons Committee was further considered on Monday, June 30, 
and following days. Further local evidence for the promoters was given. 
Mr. R. Hammond and other experts also gave evidence for the bill. On 
behalf of the Taff Vale Railway Co., the principal opponents, counsel wished 
to show that the proposed tramways would not pay. Sir Douglas Fox, C. E., 
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having given evidence in support of the bill, Mr. Page, К.С, opened the 


case for the frontagers, who claimed that as in many cases the forecourts 
of their houses were taken, the property, being deteriorated, should be 
wholly purchased, and evidence to this effect was also given. Mr. 
Fitzgerald, K.C., for the Taff Vale Co., addressed the Committee on the 
point of unfair competition, and the proceedings were adjourned. 


ELECIRIC TRAMWAY ACCIDENTS IN GLASGOW. 


In the House of Commons on Weduesday, 

Mr. WEIR asked the President of the Board of Trade for the number 
of accidents which had occurred on the Glasgow Corporation tramways 
during the year ended June 1 last. 

Mr. GERALD BALFOUR replied there had been, apart from trifling 
occurrences, 215 accidents — viz., 19 fatal, 111 cases of injury not resulting 
in deatb, and 85 cases of damage to property. The number of passengers 
carried during the period in question was 163,000,000. 


LEGAL INTELLIGENCE. 


——— 


J. Ambler & Sons (Ltd.) v. Bradford Corporation. 


This was an appeal action before Lords Justices Vaughan Williame, 
Romer and Stirling, brought by defendants from a decision of Mr. Justice 
Joyce (fully reported in The Electrician for Aug. 2 and 9, 1901). Tae 
damages claimed amounted to upwards of £33,000. The argumen's of 
counsel occupied the Court for several days and ір the result their lordships 
affirmed the decision of Mr. Justice Joyceand dismissed theappeal, with costa. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 
APPOINTMENTS VACANT AND FILLED. 


Bournemouth Town Counci! require a chief clerk, assistant clerk, 
chief inspector, two shift engineers, two fitter drivers, and a 
carshed foreman for their tramway department. An advertisement 
contains further particulars Applications to the borough and 
tramway engineer (Mr. F. W. Lacey), Municipal Offices, Bourne- 
mouth, by July 9. 


The Derby Technical Education committee require an assistant 
lecturer and demonstiator in physics and electrical engineering 
for the Municipal Technical College. Forms of application, to be 
returned by July 10, from the principal. See advertisement. 

The Stepney (London) Guardians require an engineer for their 
Childrens’ Homes at Stifford, Essex. Applications to the clerk (Mr. 
S A. Lewis), Guardians’ offices, Barnes-atreet, Ratcliff, E., by July 23 
See advertisement. 

Hammersmith (London) Borough Council require a station super- 
intendent for their electricity works. Applications to borough elec- 
trical engineer (Mr. G. Gilbert Ball) by July 11. See advertisement. 


A lecturer in electrical engineering and physics is required for the 
Halifax Municipal Technical School. Applications to the principal 
by July 16. See advertisement, 


An assistant for sub-station and outside work is required by the 
Walsall Corporation ; also animprover. Applications to the borough 
electrical engineer (Mr. Alex. Wyllie), Wolverhampton-street, 
Walsall. See advertisements. 


An assistant engineer is wanted for the Middlesex Hospital, 
Mortimer-street, London, W. Apply personally on July 7. See 
advertisement. 

Hornsey Local committee of Middlesex County Council, require a 
teacher of electric lighting and electric wiring. Applications to Mr. 
В, 5. Gott, Guildhall, Westminster, by July 12. 

Swindon оа require an electrical engineer and tramways 
manager. Applications to town clerk by July 9. 

Edinburgh Corporation require an assistant to the superintendent 
of mains. Applications to resident electrical engineer by July 7. 

The School Board for London requires a science organiser. Appli- 
cations to clerk by July 12. 

There are a number of appointments vacant in the colonial postal 
telegraph service of Cape Colony. The salaries range from £120 to 
£320 per annum. 


Mr. G. W. Sykes, Blackburn, has been appointed shift engineer at 
Hull Corporation electricity works. 

Mr. Arthur Spyer, Admiralty engineering inspector, has been 
appointed assistant managing director of Babcock and Wilcox (Ltd.). 

Mr. George Wm. Humphreys has been appointed works manager 
by the London County Council at £1,200 per annum. 

Мг. S. Joyce, M. I. E. E., has been appointed professor of physics 


and of electrical engineering at the Victoria Jubilee Technical 
Institute, Bombay. | 


Mr. C. F. McInnes has been appointed resident electrical engineei 
at Gravesend for five yeara at £250 per annum. 


The Pulsometer Engineering Co. have appointed Mr. W. D. Shaw- 
Browne as manager of their Liverpool office. 


Mr. J. E. E1mundson has resigned his position as resident engineer 
of the Angus Electric L'ght and Power Co. to take up a similar 
position under the Urban Electric Supply Co. at Camborne. 


Mr. C. W. Durnford, A. I. E. E, assistant manager of the electric 
light and power department of Messrs. Johnson and Phillips, has 
been appointed teacher of electric lighting and power transmission 
at the Acton and Chiswick Polytechnic, Bedford Park, London, W. 


Alfceton —The District Council are negotiating with the Darby- 
shire and Nottinghamshire Electric Power Co. for a supply of elec- 
tricity in bulk. 

Aston.— Au arrangement has been made with the Birmingham 
and Aston Tramway Co. under which the Council take over the 
tramways from June 30, the company acting as agents until actual 
date of purchase. Sir F. Bramwell has been appointed arbitrator as 
to the purchase price. 


Barrow-in-Furness.—O wing to a fire at the steam tramway dep5t 
on Saturday, most of the rolling stock was destroyed, and the public 
are, consequently, without a tramway service. Four out of 12 
tramcars and two engines were got out in a more or less damaged 
condition, and 10 steam tram engines and four tramcars were 
destroyed, with a vast amount of stores. The British Electric Trac- 
tion Co. recently took a 21 years’ lease of the lines from the 
Corporation with a view to the adoption of electric traction, and it is 
now probable that the trams will not run again until the system has 
been converted. 


Bath.—The Local Government Board have sanctioned the borrow- 
ing of £11,196 to cover excess expenditure on authorised work: in 
connection with the electricity supply undertaking, and have deferred 
their decision as to the balance of the £25,000 applied for. 


Birkdale.—A motion in favour of Sunday trams was defeated at 
the Council meeting on Tuesday. 

Birkenhead.—From Sept. 30 the charga for electric current for 
power and heating will be 244. per unit for the first 500 units per 
quarter, 2d. for the first 1,509 and 14d. for over 1,509 units per 
quarter. 

Bolton.—Sanction to a further loan of £124,030 for electric 
lighting extensions has been obtained by the Council. 

The salary of Mr. W. J. Barker, assistant fittings superintendent of 
the electric light department, has been increased to £120 per annum. 


Bournemouth.— The work of constructing and equipping the muni- 
cipal electric tramways is rapidly approaching completion, and it is 
anticipated that the lines will be opened for traffic early next month 


Bradford.—The Undercliffe electric tramway route was opened 
for traffic on Saturday. 

Colchester.—Application has been made by the Council for an 
extension of 12 months in which to comply with the terms of their 
tramway provisional order. 


Coronation Telegraph Work at the Post Office.—The post- 
ponement of the Coronation ceremony and the subsequent rejoicings 
naturally entailed an immense amount of additional work upon the 
postal telegraph department in London. The amount of telegraphic 
work which passed through the central telegraph office on Tuesday 
and Wednesday of last week was altogether unprecedented and 
represented considerably over 300,000 messages at that office alone, 
or more than 50 per cent. increase over the normal, while in connec- 
tion with the postponed Naval Review, the work at Portsmouth and 
Ryde, and in the immediate vicinity of the ships, represented 
between 7,000 and 8,000 telegrams per day in excess of the ordinary 
traffic. The pressure on the delivery department was, as might be 
imagined, of an exceedingly heavy nature. Some delay occurred in 
the London surburban traffic, but the general London and provincial 
business was handled without hitch. The number of foreign tele- 
dan and the very large additional amount of press work proved a 

eavy tax upon the resources of the department. There was 
employed at the central telegraph office alone a staff of over 3,500, 
exclusive of messengers, 

Devonport.—The accounts of the Electric Power committee for 
the nine months ended March 31 show an income of £5,024. 7s. 9d. 
against an expenditure of £3,563. 16s. 9d., leaving a gross profit of 
£1,460. ll& After paying interest and sinking fund instalment 
there is a deficiency of £1,266. 9з. 11d. The total capital outlay to 
March 31 was £79,027. 8s. 11d. 


Dewsbury.— Application has been made for sanction to borrow 
£10,000 for extensions of the electricity works, mainly for providing 
additional plant for supplying current to the electric tramways. 

Doncaster. — The Station-road—Racecourse electric tram way route 
was opened for traffic on Monday. The Hyde Park rout: will be 
opened in about a month, 
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EBaling.— Acting on a recommendation of the business manager of 
the electricity department (Mr. Lewis), the Council have applied for 
а farther loan of £10,000 for extensions of the plant and mains. An 
enquiry will shortly be held in regard to an application for £7,881 
for feeder mains, ; 

Bast Cowes.—The Isle of Wight Electric Light and Power Co. 
offer to tender for the public electric lighting, and the offer is under 
consideration. 

Bxeter.—O wing to the 5 of the Corporatior, the Exeter 
and District Tramways Bill has been abandoned. A meeting of the 
Tramways committee has been called to receive the report of the 
deputation recently appointed to visit British and Continental 


electric tramways. The Corporation pro to acquire the existin 
tramways of the city. idi i 2 


Bxhibition —The Universal Exposition of St Louis (U. S. A“) 
which was originally intended to be held in 1923, has been postponed 
until 1904. We are informed that up to the middle of June the 
total appropriations (State and national) for the exposition amounted 
to over $4,000,000. 


Exmouth.—The Council are notified that a company is about to 


make application for a provisional electric lighting order for the 
district. 


Fire.—The works of Messrs. Goddard, Massey and Warner, engi- 
neers, Nottingham, were totally destroyed by fire early on Saturday 
morning last, and the adjacent premises of Messrs. W J. Furse & Co, 


electrical engineers, were damaged. The total damage caused by the 
fire is estimated at £50,000. = / 


German-Dutch Telegraph Cable Enterprise. — The First 
Chamber of the Dutch States-General has approved the bill for the 
construction and laying of cables between Germany and Holland and 
their Asiatic possessions. This bill, as announced in our issue of 
April 11, had already passed the Second Chamber. 


Glasgow.—The annual accounts of the Corporation tramways 
show total revenue £614 413, working expenses, £405,042, gross 
profit, £209,371, which has been applied as follows :—Interest and 
sinking fund on Govan tramways £5,057, interest on capital £54,282, 
sinking fund £36,974, payment to common good £12,500, net balance 
to general reserve E100, 556. The sums set aside for renewal of per- 
manent way and depreciation of plant, &c. (£111,758), are included 
in working expenses. Last year's groes profit was £87,630, the net 
balance £11,622. І 

The salary of Mr. W. J. Poole, assistant engineer of the electricity 
department, has been increased to £250 per annum. 


Gravesend.—Mesers. Preece and Cardew have been appointed 
consulting engineers at an inclusive fee of 100 guineas. 


Incandescent Lamp Manufacture in Spain.—New works are 
about to be established in Madrid by a company formed to manu- 


facture incandescent lamps under the patents of Senor Bernardo 
Cabanas. 


Islington (London) —For the year ended March 31 the total 
receipts were £41,308. 8s. 3d, and the annual expenditure 
£24,639. 178, 8d., leaving a gross profit of £16,668. 10s. 7d. After 
payment of interest and sinking fund there was a net profit 
of £1,402. 6s. 6d. The capital expenditure now amounts to 
£365,842. 198 10d. The question of a reduction in the charge for 
current is to be coneidered shortly. 


Italy. — The accumulation of smoke and the difficulties of ventila- 
tion of the tunnel railways in Italy have long been a source of 
anxiety to the railway authorities of that country, notwithstanding 
extensive and expensive improvements in the ventilation arrange- 
ments. It is found to be difficult to increase the traffic owing to the 
obscuration of signals and other similar causes limiting the number 
of trains which can be run through. It is, therefore, proposed to 
intrcduce electric traction on a line from Sampierdarena to Rorco 
(Genoa), which is to be reserved for goods traffic only. It is calcu- 
lated that this line will deal with 2,500 loaded trucks per day, and 
form a considerable relief to the general traffic of the district. Two 
steam power stations are to be erected, one at each end of the line, 
and a таст pene station about mid-way at Mignanego is to be 
driven by a fall from the reservoirs of the De Ferrari Galliera aqueduct. 

The whole of the tramway system of Turin is now worked by 
electric traction on the overhead system. One new line is being 
constructed, and several others are projected. 


Kingston-on-Thames.— The Council have requested the president 
of the Institution of Electrical Engineers (Mr. James Swinbourne) 
to nominate three experts with a view to the selection of one to pre- 
pare a report, at a fee of £100, and to advise as to the best system of 
charging for electric current, the relative advantages of arc and 
incandescent lighting for street illumination, the provision of addi- 
п plant, and the desirability of altering the present system of 
supply. 

_ Light Railways.—The Board of Trade, having heard the objec- 
tions of the South-Eastern and Chatham Railway Companies’ manag- 


ing committee to the confirmation of the Canterbury and Herne Ba 
Light Railway Order, have decided to'approve the order as issued. 
The ү. ore for the scheme are Messrs, Pritchard, Green & Co. 

On Tuesday the Worcestershire County Council appealed against 
the confirmation of the Halesowen Light Railway (Extension) Order 
on the ground that certain sections of the proposed line should be 
widened at once to 35ft., but the promoters contended that they were 
allowed seven years for giving that width of road under their order. 
Evidence having been given by both sides, Sir Herbert Jekyll said 
the promoters wished to have freed »m to acquire land on either side 
of the road within seven years, and they did not want to be tied 
down to buy the land at once. The proviso which was now sought 
to be put upon the promoters was not before the Light Railway 
Commissioners, and he was not prepared to advise the Board of Trade 
to do what the County Council desired. 


Liverpool.—The Treasurers accounts for the year ended Dec. 31 
show that the total capital expended on electricity supply was 
£1,187,621, and of this amount £139,062 was spent during 1901, the 
largest items being £52,982 on new ma^hinery and £66,757 on electric 
mains. The ordinary expenditure during the year was £85,186 ; 
the receipts for the 12 months were £98,311 from the sale of electric 
energy for lighting and power, £1,907 for public street lighting, and 
£68,912 for tramways, making, with miscellaneous items, a total of 
£168,489, leaving a gross profit of £83,302, and after adding £2,379 
for interest, the amount for disposal on the years working was 
£85,681, which was allocated as follows :—Interest, £37,194 ; sink- 
ing fund, £21,400 ; reserve, £10,000 ; renewals, £6,503 ; contribution 
to general rate, £7,538. 

The Tramways committee’s total receipts for the year were £474,508, 
traffic receipts being £468,759. The total expenditure was £327,451, 
leaving £147,056 profit, which was allocated as follows: — To various 
sinking funds, £13,931; interest, £42,343; bank interest, £4,523 ; 
relief of general rate, £17,007 ; reserve, renewal and depreciation 
account, £35,214. 


Llandudno.— The surplus on the past year's working of the elec- 
tricity department amounted to £627. 198. 81., of this £300 has been 
transferred to depreciation. 


London and Brighton Electric Railway.—It is announced that 
the survey for this line is to be commenced at once, and that renewed 
application for Parliamentry powers will be made in the next session. 


London County Council.—At Tuesday's meeting the Highways 
committee were authorised to expend not more than £4,500 in the 
erection of an engine house for a temporary electricity generating 
station at Loughborough Junction in connection with the recon- 
struction for electric traction of the Council's tramways south of 
the Thames. The tender of Messrs. W. Jones & Sons, Bow, of 
£4,176. 91. 11d. was accepted for the work. 

Tube Railways. —The Highways committee in their report refer 
to a report previously made by them urging the necessity of some 
Spec y conati ute being established to hear new schemes for 
the provision of means of transit in London in order to secure uni- 
formity and systematic action in the matter. The committee now 
recommended that they be authorised to urge upon the Preaident of 
the Board of Trade the desirability of establishing some statutory 
authority to deal with all proposals relative to locomotion in London. 
This was approved. 

Tramway Rolling Stock.—The Highways committee further 
reported that it would ре necessary to obtain electric cars of a 
special kind for use on the S:reatham lines, with the bodies of th? 
cars carried on single trucke, and not on bogies, as are those for the 
Tooting lines, the reason being that the gradient of Streatham Hill 
is steep. The weight of a single truck car, the committee urge, is 
about 2 tons less, and as the new cara will first have to be pulled by 
the existing cable, this point was of considerable importance. It was 
recommended that the committees estimate of £59,000 be approved. 
and that advertisements be inserted for tenders. Consideration of 
the recommendation was postponed. 

Works Management.—In the report of the General Purposes com- 
mittee reference is made to the appointment of a manager of works 
at a ealary of £1,500 per annum. In response to the Council's 
advertisement 105 applications were received. This number was 
reduced by the Works committee to five, and subsequently reduced 
by the General Purposes committee to three. The three candidates 
whose names were submitted to the Council for final approval were 
Mr. George Hay, Mr. G. W. Humphreys and Mr. A. Robertson, and 
the committee's recommendation fell upon Mr. G. W. Humphreys, 
whose qualifications, the committee consider, render him well suited 
to fill the position of works manager to the Council. The Work: 
committee having suggested that the salary attached to the appoint- 
ment should at first be £1,200 instead of £1,500, the General Purposes 
committee concurred, and recommended that the resolution of the 
Council of Feb. 18, in connection with this appointment should be 
varied accordingly, and that Mr. George William Humphreys be 
appointed to the post. The conditions of the appointment are that 
the appointment be held during the pleasure of the Council ; that the 
candidate's whole time be given to the Council's business; that any 
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fees received by him in any capacity, and any discount or allowances 


on materials purchased, shall be paid to the Council; that on retiring 


he shall not be entitled nor make any claim for a retiring allow- 
ance ; and, finally, that he will submit to the Council’s regulations 
in respect to the superannuation, &c. It was further recommended 
that Mr. A. Robertson (at present principal assistant in the works 
department and one of the above-mentioned candidates) be promoted 
to assistant manager of works, at an increased salary from £450 to 
£700 per annum, aud an honorarium of £150 in recognition of special 
services rendered. A 

Price of Gas North and South of the Thames.—The City Corporation 
have agreed to join with the County Council in a protest against the 
difference in the charge made by the Gas Light са Coke Co. to gas 
consumers north and south of the Thames. The present charge per 
1,000ft. on the north side is 3s., and on the south 2a. 3d. 

Paving Tramway Tracks.—The Council, on the advice of Dr. A. B. 
W. Kennedy, are adopting the special form of block paving manu- 
factured by the Sanitary Block and Tile Pavement Co. for a portion 
of their Westminster Tooting tramway track. This type of paving is 
raid to possess several meritorious points over granite and wood seta. 


Malaga.—In the great mining centre of Garrucha, in this district, 
the General Pumping Co., a German concern, some years ago estab- 
lished pumping stations at El Artiel and Herrerias, and by the aid 
of three mammoth pumps succeeded in effectually dealing with the 
large body of water accumulating in the mines of the district. The 
area of the “ale i operations has been divided into three zones, 
two of whieh have been successfully drained. The third zone is now 
being dealt with, and a pump worked by electricity is being installed. 
The plant will include a 70 H.P. steam engine, electric motors and 
compressed air plant for perforating, lighting, ventilating, and even 
for cooling the rock. At Dec. 31 last the total depth drained by the 
plant already installed was down to a 270ft. level. The company is, 
in addition to this work, about to establish a central electrical station 
with a view to substituting electric for steam power, to enable the 
workings to be carried on at depths and in places never previously 
explored. In this way additional valuable silver mines will be 
workable in this district. 

The Malaya electricity works are about to lay down direct-current 
plant in addition to their high-tension svatem, which will in future 
serve only for the outskirts of the town, the cables to be of English 
make, but the engines and dynamos to be American. We under- 
stand that the orders are not yet given out, and hope that Englieh 
firms will have an opportunity to tender. 

Motherwell. Extensions to the electric light plant estimated to 
cost £12,500 have been decided upon by the Council. 


Nottingham.—The Sherwood Rise electric tramway route was 
inspected on Wednesday, and will be opened for traffic on Monday. 


Obituary.—The death occurred suddenly last week, at the earl 
age of 30, of Mr. B. A. Giuseppi, on the electrical staff of the Briti 
Insulated Wire Co. Deceased was attached to the staff appointed to 
carry out the scheme of the South Lancashire tramways, 


Pennyslvania Railroad Telegraph Service.—Reuter's Agency 
announces that the directors of the Pennsylvania Railroad Co. have 
approved of an agreement whereby the Postal Telegraph Co. will 
control the telegraph service on the lines of the Pennsylvania Rail- 
roadeastof Pittsburg and Erie for 15 years, beginning December next. 


Police Lamps.—Last week the Cardiff Watch committee let the 
contract for police lamps for the ensuing year. 

Councillor Hallett asked why an electric lamp was not chosen, but the 
Chief Constable replied that he had seen none sufficiently perfected to be 
an efficient substitute for the ordinary oil lantern. Councillor Hallett 
replied that continual improvement wa: going on with portable electric 
lamps. Eventually it was decided that before another stock of lamps is 
ordered the question of the utility of electric lamps should be fully 
considered. 

Porto Bico.—In this newly-acquired territory of the United 
States there is firmly established an electric lighting company which 
has been working very successfully. The capital is £12,000 and the 
dividend for 1901, recently declared, was 18 percent. An American 
syndicate has recently offered £18,000 for the business as a going 
сорса but the fortunate stockholders аге not disposed to close with 
this offer. 


Railway Station Lighting.—The Glasgow central station of the 
Caledonian Railway Co. is being greatly enlarged, and the company 
will put down new electric lighting plant. 

Rotherham.—The salary of the borough electrical engineer (Mr. E. 
Cross) has been increased to £250 per annum. The salary of the 
assistant engineer has also been advanced. 

St. Helens.—Meter rents have been abolished by the electricity 
department. 

Salford.—The Corporation have decided to supply electric current 
at 114. per unit to any consumer guaranteeing a minimum annual 
consumption of 50,000 units, 

San Francisco.—It is announced that the largest electric trans- 
miesion plant in North America, except that at Niagara, is to be 
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developed in Plumas County (California) on the north fork of the 
Feather river. Various water sheds are to be drained over an area 
of about 600 sq. miles, one portion of which is within the perpetual 
snow line. It is estimated that 300,000 нр. of electric energy can 
be generated by this means, the main object of the promoters being 
to transmit power to San Francisco for use in manufacturing opera- 
tions. The transmission line will aggregate 250 miles Ano her big 
transmission undertaking is being developed to utilise the water shed 
of Mount Hamilton, the eminence on which the famous Lick Obser- 
vatory is built. This undertaking is to transmi: electric energy a 
distance of nearly 70 miles to San Francisco. Already two companies 
are established in the State of California—the Bay Counties Power 
Co. and the Standard Electric Co.—the former transmitting energy 
into Oakland, over 150 miles distant from the point of generation, 
and the latter company anticipates extending its lines to San Francisco 
during 1902. 

Los Angeles, in this district, is claimed to be for its size the best 
lighted city in the world, and to be exceptionally well supplied with 
electric railways. A system of electric roads is now being constructed 
at a cost of over £1,000,000, to connect Los Angeles with all the 
towns and villages of the vicinity. 


Shipley.—The official inspection of the electric tramwaya took 
place on Tuesday. 


Stepney (London). —The accounts of the electricity undertaking 
for the period since commencement of supply (two years and three 
months) have been issued. The delay in publishing tbe accounts of 
the first 15 months is partly due to the dielocation caused by the 
change of local government and partly to the date of the Local 
Government audit. 'The accounts for the year to March 31, 1902, 
show total capital expenditure £114,890. 7s. 1d., of which £109,000 
has been borrowed. The receipts from the sale of current for 
private lighting were £8,230. 103. 10d., and from public lighting 
£1,908. 58. 9d., making, with meter rentals and miscellaneous receipts, 
£11,222. 188. 5d. The total annual expenditure was £6,012. 64 10d, . 
leaving £5,210. 1 Is. 7d. to meet interest (£2,956. 103. 11d.), instalment 
of money borrowed (£117. 3s. 8d.), and cost of temporary building 
during year (£102. 9з. 7d.), leaving £2,034. 78. 51. for extinguishing 
deficit at March 31, 1901, future capital charges and depreciation. 
The deficiency for the period to March 31, 1901, was £2,743. 88. 3d. 
The units generated during the past year were 1,149,114, compared 
with 665,738 for the 15 months to March, 1901. 283,500 units were 
supplied for public lighting ary Ga with 202,739), and 721,537 to 
private consumers (compared with 360,321), and 13,901 were used on 
works. There are 95 arc and 13 incandescent lamps used in public 
lighting, and the total maximum supply demanded was 506kw. The 
average price obtained for current for private lighting was 273d., 
and for public lighting 1:62d. At the end of the last financial year 
the equivalent of 33,146 8 c.p. lamps was connected, compared with 
18,393 in 1901. 

Stoke-on-Trent. —A Board of Trade iaquiry was held on Tuesday 
into the dispute between the Corporation and the Potteries Electric 
Traction Co. as to whether there should be a double or a single line 
on the proposed tramway route between Stoke and Newcastle via 
Hartshill. The Corporation urged that a double line would be 
dangerous on account of the narrownees of the road in parts and also 
of the steep gradients, The inspector (Major Druitt) traversed the 
route, and his decision will be given in due course. 


Stourbridge.—The Council have decided, on the recommendation 
of the Electric and Gas committees, to retain their electric lighting 
powers, and the Gas committee has been authorised to carry out ths 
terms of the electric lighting order. 


Sutton Coldfield.—Sanuction to a loan of £5,000 is being sought 
in order to extend the electric lighting mains into the Four Oats 
Park Estate and in other directions. 


Swansea.—The local gas company has notified the corporation 
that it proposes to terminate at Michaelmas its existing agreement, 
and that in future the sams charge will be made for public as fcr 
private consumers, The corporation will reply by extending ite 
public electric lighting. 

Theft.—At Loughborough last week a man named Hammond, an 
employé of the Brush Company, was charged with committing a 
series of thefts at the works. Accused was seen to leave a marine 
store dealer's premises, aud it was found that he had sold 5lb. of 
brass fittings at 3d. per pound. On arrest he stated that he had sold 
similar goods at the same stores about 20 times. Fined £10, or six 
weeks’ hard labour. 


Torquay.—A preliminary report on electric tramways, with a 
suggested list of routes, was approved by the Council on Tuesday. 


Tramcar Accidents.—An accident took place on the Hudders- 
field electric tramways on Saturday, resulting in the death of three 
persons and serious injuries to several others. The accident took 
Dep on the Almondbury route. Between 10 and 11 p.m. on Satur- 

ay a car got beyond control, and failing to take a sharp curve 


crossed the street, ш pavement, and dashing into a shop 
which was wrecked, and the car front wedged in. The coroners 
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inquiry into the deaths of the three victims was opened on Tuesday, 
and after formal evidence had been taken the inquest was adjourned 
until 11th inst. A Board of Trade inquiry is to be held. 

A serious tram accident occurred on Sunday night in Bradford. 
À car was standing at Thornton terminus, when, in the absence of 
the driver, the car started towards Bradford full of passengers. As 
the speed increased the passengers became alarmed, and some jumped 
off, with the result that one woman was killed and several other 
persons injured. An inquest was held on Tuesday, when the jury 
returned a verdict of accidental death, adding a rider that the driver 
and conductor were guilty of negligence in leaving the tramcar 
unattended. 


Trunk Telephone Communication.—Telephonic communication 
on the Post Office trunk telephonic system of the country has been 
established with Barnstaple and Ilfracombe, 


Warrington. —Sanction to a loan ot £27,000 for electric tramways 
has been obtained by the Council. 

Watford.—The Board of Trade have refused to entertain the 
Council's application for a licence to supply electricity outside the 
greens area of supply, and recommend procedure by provisional 
order. 


West Bromwich.—The first annual report of the electricity 
undertaking has been issued. Supply was commenced on May 24, 
1901, and to March 31, 1902, 62,894 units of current were supplied 
to private consumers. The maximum load occurred on Dec. 20, and 
amounted to 122k w., equal to 83 per cent. of the total number of 
lamps. The total cost per unit sold was 4:481. per unit. There 
were 50 consumers, representing 3,208 8 c.p. lamps, or 66 per cent. 
of the total number of lamps connected. On the 10 months’ working 
there was a deficiency of £1,403. 

Weymouth —The Electric Lighting committee recommend the 
Council to erect electricity works at an estimated cost of £44,800. 

Withington.—An extension of 12 months for carrying out the 
terms of the Council’s provisional tramway order has been applied for. 

Wrexham.—Application has been made for sanction to a further 
loan of £11,000 for additional generating plant. The agreement 
between the Town Council and the British Electric Tramways Co. 
for the supply of current to the company has been approved. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


. The Visiting committee of Devon County Asylum, Exminster, 
invite tenders for wiring alteratio as and additions, 2,000 lamps, 
booster dynamo and motors, switchboard, replacing of battery of 
120 700-ampere-hour cells, &c. Plans, &c, may be inspected and 
epecifications obtained of the consulting engineers (Messra. O'Gorman 
and Cozens-Hardy), 82, Victoria-street, Westminster. "Tenders to 
the clerk to the County Council (Mr. H. Michelmore), The Castle, 
Exeter, by noon July 23. An advertisement contains further par- 
ticulars. 

Swansea Electric Lighting and Tramways committee invite tenders 
for the supply, delivery and laying of earthenware conduits, cables, 
pilot wires, street boxes, &c. An advertisement contains further par- 
ticulars. Specifications from the borough electrical engineer (Mr. 
C. А. L. Prusmann) Tenders to the town clerk (Mr. John Thomas) 
by noon Jaly 10. 

Wigan Electric Light and Tramways committee invite tenders for 
1,500yds. of 0:1 sq. in. lead-covered paper-insulated cable. Particu- 
lars from the engineer and manager (Mr. H. Collings Bishop), and 
tenders to town clerk by July 14. See advertisement. 


Pontypridd Urban District Council invite tendera for cables and 
dust destruotors. Specifications, &c., from the consulting engineer 
(Mr. Reginald P. Wilson), 66, Victoria-street, Westminster. Further 
particulars are given in an advertisement. Tenders (addressed 
chairman of Electric Lighting and Tramways committee, Town Hall, 
Pontypridd) by July 31. 

The Crown Agents for the Colonies invite tenders for generatin 
plant for Kuala Lumpur, Selangor. Particulars of the plant require 
are given in an advertisement. Specifications, &c., from the Crown 
Agents, Downing-street, London, S.W., after 7th inst. Tenders to 
Downing-street by noon of Aug. 21. Further information can be 
obtained from the consulting engineers (Mesars, Preece and Curdew), 
8, Queen Anne’s-gate, London, S. W. 

Falkirk Corporation invite tenders for steam, exhaust, drain and 
other pumps, feed pump, tank, &c.; balancing transformers and 
motor generators ; storage batteries ; switchboard and connections ; 
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arc and incandescent lamps and fittings; cable work and travelling 
craue, Tenders to town clerk by noon July 14. 


Epsom District Council invite tenders for a semi-marine dry-back 
boiler, with fittings, &c. ; ejector condensers, circulating pumps and 
pipework ; spray cooling ponds; steam feed and drain pipes, &c. ; 
and a 150kw. steam dynamo (vertical enclosed high-speed engine) 
and switchgear, &c. Tenders to clerk by noon July 18. 


Gillingham Urban District Council invite tenders for water-tube 
boilers, steam and exhaust piping, condenser, cooling tower, three 
high-speed engines, 250kw. tri-phase alternators, switchboard, 
underground cables, arc lamps, crane and well. Tenders to clerk 
by 3 p.m. July 17. 

London County Council invite tenders for 50 double-deck electric 
tramcare, a 25-ton electric and three 10-ton hand-power overhead 
travelling cranes; also for trench work, &c., for their southern 
tramways. "Tenders by July 15. | 

Stalybridge, Hyde, Mossley and Dukinfisld Tramways and 55 
Board require tenders for three 500k w. steam. driven, direet- coupled, 
three-phase alternator sets; three 50k w. ditto continuous-current 
exciters, &с.; and permanent way. Tenders to the clerk by July 7. 


Teddington Urban District Council invite offers for takiog over the 
Teddington provisional order, 1901, and for a scheme for th» electric 


lighting of the district. Tenders to clerk by July 12. 


Chester Corporation invite tenders for permanent way construstion, 
bonds, overhead equipment and cars; also for accumulators and 
reversible battery booster. Tenders by July 7. 


West Ham Borough Council require 50 double-deck electric tram- 
care, complete with electrical equipment. Tenders to town clerk by 
4 p. m. July 8. we 

Lowestoft Corporation invite tenders for rails, fish-plates and bolts 
and permanent way construction for their electric tramways. Tenders 
to town clerk by 5 p.m. July 12. 

Sunderland Tramways committee require tenders for permanent 
way and overhead equipment and cables. Tenders to chairman by 
July 9. 

Newcastle-on- Tyne Guardians invite tenders for lighting three relief 
offices. Tenders by noon July 11 to Mr. J. W. Gibson, 127, Pilgrim- 
street, Newcastle-on-Tyne. 

Newcastle-upon-Tyne Corporation invite tenders for 2,000 tons of 
tramway rails, fish-plates, & Tenders to Chairman Tramways 
committee by noon July 10. 

Barking District Council invite tenders for rails and fish plates 
and bolts, and for permanent way construction. Tenders by 5 pm. 
July 31. 

Willington Quay and Howdon Industrial Society invite tenders fot 
electrical plant. Tenders by July 14. 

Okehampton Town Council invite tendera for public lighting. 
Particulars from town clerk. 

Manchester Ship Canal Co. invite tenders for carbons and other 
stores, Tendera by July 11. 

Manchester Electricity committee require tendera for three electric 
locomotives for their Stuart-street works, Tenders by noon Ju'y 17. 


TENDERS RECEIVED AND AOCOEPTED. 


Worthing Town Council have accepted the tender of Messrs. 
Mather and Platt for an additional dynamo at LI, 790; that of 
Mr. J. Thompson for a boiler at £650; and that of Me ers. Miles 
and Warner for the erection of a circular brick chimney shafe 


Stretford District Council have accepted the tender of Mes:ra, E. 
Heaton & Sons for the supply and erection of boilers, &c., for their 
electricity supply station at £3,095 ; that of the British Westing- 
house Co. for steam dynamos, condensing plant, pipes and accessories 
at £5,619 ; and of the Anchor Cable Co. for cables and mains at 
£9,682. 

Barnstaple Town Council have accepted the tenders of the Electrical 
Co. and the Simplex Steel Conduit Co. for fittings for 300 lights at 
£220 less discount. 

Bristol Electrical committee have accepted the tender of Mes-ra. 
Clarke, Chapman & Co. for feed and general service pumps, and that 
of Messrs. Houlton & Co. for water softener for the Temple Back. 
electricity works. 

The Lancashire Dynamo and Motor Co. have received an order for 
a balancer for the Tynemouth electricity works, and also fora 300kw. 
generator (through Messrs, Reavell & Co.) for Dartford. 

Stockton Town Council have accepted the tender of Riley Bros. for 
two Lancashire boilera at 4816, and that of Messrs. J. and H 
McLaren for a 400kw. steam dynamo at £3,784. 

Ilford District Council have accepted the tender of Messrs, Rhodes 
and Webster for the supply of three motors for the pumping station. 

Southend Town Council have accepted the tender of Messrs, 
Willans and Robinson for a 225kw. steam dynamo for £2,477. 
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Bath Corporation have given an order to Messrs. Dick, Kerr & Co. | company since that time to this class of plant, especially in the con- 


for additional plant for their electricity works at £4,871. 


Rotherham Town Council have accepted the tender of Mr. W. H. 
Treherne for the building of tramcar sheds at £3,988, and that of 
the Manchester Iron and Steel Co. for steel roof, &c., at £418. 


Hawick Town Council have accepted the tender of the Urban 
Electric Supply Co. for electric lighting of the streets at £1,070 per 
annum. 


BUSINESS NOTICES. 

The Universal Electric Supply Co. have opened head offices and 
warehouse at 60, Brook.street, Chorlton-on-Medlock, Manchester, 
where all communications should be addressed. 

The offices of the Baker Street and Waterloo Railway Co. have been 
removed to Hamilton House, Victoria Embankment, London, E.C. 


The chief office and London works of the Consolidated Telephone 
Construction and Mfg. Co. (Ltd.), are now at Northampton Works, 
Northampton-grove, Canonbury, London, N., and the City office at 
19, New Union-street, Moorgate-street, E.C. 


LIQUIDATION. 


Statutory meetings of creditors and shareholders of the Meyra 
Electric Co. (Ltd.) took place on Tuesday. The assistant receiver 
(Mr. Winearls) reported that the company was registered in Sept., 
1900, with the nominal capital of £10,000 in £1 shares, to acquire 
and work an invention of Mr. P. Meyer relating to primary batteries, 
Under an agreement of Sept. 7, 1900, the company acquired Mr. 
Meyer's patent rights, and was also to acquire a secret process for 
manufacturing dry batteries and the trade mark “Meyra.” The 
purchase price was fixed at £14,993, to be satisfied by the issue of 
9,993 fully-paid shares and by the issue of £5,000 debentures on the 
whole of the assets of the company. The failure was attributed to 
insufficient working capital. No statement of affairs was submitted, 
but liabilities were put at £1,650, with assets estimated to realise 
£400. The official receiver is liquidator. 


Plant, &c., for Sale.—An art metal works business (including elec- 
tric light and gas fittings) is for sale as a going concern in the city of 
Bradford. An advertisement contains further particulars. Cards to 
view from Messra. Butterfield and Hartman, C. A., 2, Darle y-street, 
Bradford, or 3, North-parade, Manchester. 

Particulars of some electric lighting plant fur sale, ate given in an 
advertisement. The plant includes two Crossley 16 H P. gas engines, 
one E.C.C. and two Morley compound-wound dynamos, a Pritchett 
and Gold battery, &c., and can bs seen by appointment at Mesers. 
Jones Bros., Oakwood-court, Addison.road, London, W. 

Coventry Electric Light committee have for disposal a 100 B H P. 
Fowler horizontal compound engine, in good order. Permission to 
view may be obtained from the manager (Mr. J. A. Jeckell), Cor- 
poration Electricity Works, and tenders must be delivered to the 
town clerk (Mr. Lewis Beard) by July 19. 


An electric launch, a Crompton motor, dynamo and other plant, 
are advertised to be sold by auction on Friday, July 18. The plant 
is at Morecambe, and can be seen and particulars obtained from the 
auctioneer, Mr. J. Nicholson, Lake-road, Bownets, or from Mr. J. 
Gibb, 6, Skipton-street, Morecambe. 


The Journal.—Part No. 157 of the Journal of the Institution of 
Electrical Engineers is now ready, price 53. An advertisement 
contains further particulars. 


High and Low Temperatvre Indicating Apparatus.— Messrs. 
P. Hensel & Co., 12, Long-lane, London, E.C., have been appointed 
agents for the sale of a new design of electrical apparatus for 
indicating high and low temperatures. The apparatus is made under 
the Reuner patent, and has been designed for instantly recording 
increases or decreases in temperature. The device consists of an 
ordinary battery and bell complete in conjunction with the indicator, 
the main feature of which is the contact breaker. 
the dial is placed to indicate the temperature which it is desired to 
maintain, and directly the surrounding atmosphere arrives at this 
point the alarm bell rings. The advantages claimed are that the 
apparatus is of simple design, no gla:a is used, the attention required 
is small, and the cost of installation low. The maximum degree of 
temperature recorded by the indicator is about 1,000°F., the mini- 
mum about 500° below freezing. 

Catalogues.— Lists Nos. 15 and 16 just issued by the Lahmeyer 
Electrical Co., 109-111, New Oxford-street, London, W.C., treat of 
Belt - driven 5 generators and of Multiphase induction 
motors" respectively. The lists are both fully illustrated, With 
regard to high-tension three-phase power transmission, the Lahmeyer 
Company point out that the system was practically first used by 
Messrs. eyer & Co. at the Frankfort Exhibition, 1901, when a 
lOkm. transmission line from Offenbach to Frankfort was connected 
up to a three-phase continuous-current converter station situate in 

e exhibition grounds, Special attention has been given by the 
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struction of large slow-speed generators and motors. 

A series of four pamphlets (126-129) is issued by the British 
Thomson-Houston Co., dealing respectively with motor starting 
rheostats, field rheostats, radial fan motors and desk lamp fixtures. 

Mesera. Ernest S:ott and Mountain are issuing a circular prepared 
by Mr. W. C. Mountain, entitled “The Utilisation of Electrical 
Machinery in Coal and other Mining.” 

Sir W. H. Bailey has invented a ‘Coronation " electric clock, and 
a circular relating to this can be obtained from W. Н. Bailey & Co, 
Albion Works, Salford. Time is indicated on a 6ft. circle, upon 
which there are fixed 12 convex bulbs. Behind each of these is an 
electric lamp, which serves the double purpose of giving light in 12 
distinct places in each hour, and illuminating a white background 
formed of a sheet of enamelled metal. The“ Coronation” applica- 
tion of the dial is the substitution of the words King Edward VII. 
and a crown in place of the usual 12 figures on an ordinay dial. 

The General Electric Co, have ready list No. L 1,009, describing 
the ‘‘ Air-to- Earth " system of lightning conductors (Hedge’s patent), 
which has been adopted at St. Paul's Cathedral, Westminster Abbey 
and on other public buildings The company are sole agenta for this 
system, with which is connected a patented tubular “ earth," which 
ensures the charge being effectively conducted to earth. 


Electric Construction Oo. — А handsome souvenir of the Wolver- 
hampton Exhibition, 1902, has been prepared by the Electric Con- 
atruction Co., in which are given a few illustrations of certain classes 
of electrical machinery manufactured at the company's extensive 
works at Bushbury. 


Duncan's Tramway Manual.—We have received a copy of the 
25th (1902) edition of this work of reference, which has just been 
issued by Messre. T. J. Whiting & Sons, 74, South-place, London, 
E.C., at 5s The information given is fairly accurate and up to 
date, and includes particulara of the directors and leading officials, 
capital authorised and issued, reserve fund, an analysis of revenue 
accounts, extracts from the Tramways Act, 1870, relating to purchase, 
offences and penalties, system of traction, miles open, as well a: 
sample bye-lawa and regulations, and an alphabetical directory of 
directors and officials. All British undertakings (municipal and 
company-owned) and foreign companies with London oflices are 
dealt with in the Manual. 


United States Blectrical Bxports —The value of the electrical 
exports from the United States in April was $835,066, of which 
$538,118 represented electrical machinery and $296,948 electrical 
appliances (including telegraph and telephone instruments) —an 
increase of $11,294 over the correspoading month of 1901. The 
principal exporters of electrical machinery for the month were: 
United Kingdom, $365,450; British North America, $91,235 ; 
British Australasia, $29,015; Mexico, $20,941; Brazil. $1,683; 
France, $2,858 ; Africa, $2,699 ; British East Indies, $2,462 ; places 
in Europe not otherwise specified, $15,105. 


Exports of Electrical Apparatus and Material —The follow. 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from June 25 to July 1, with the ports of 
destination :— 

Africa—Cape Town, £547 (including £307 telegraph apparatus); 
Durban, £1,776 (including £289 telegraph material) ; Port Elizabeth, £79. 
Australasia—Adelaide, £70; Christchurch, £131; Melbourne, £150; 
Wellington, £675. Ceylon—Colombo, £121 (including £61 telegraph 
material). Channel Islands, £66. France - Boulogne, £45. Germany— 
Hamburg, £410 (including £30 telegraph material). Gibraltar, £20 
(telegraph material). Holland Rotterdam, £95(telegraph material). India 
—Bombay, £1,661 (including £378 telegraph wire) ; Calcutta, 51,984 ; 
Madras, £950. Japan—Nagasaki, £556 ; Tokio, £47 ; Yokohama, £2,830. 
Russia—St. Petersburg, £125 (telegraph material) Straits Settlements 
Singapore, £89. Total £12,187, against £68,930 in the corresponding 
week last year (June 26 to July 2). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician Office pos 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books. 


“ William Gilbert of Colchester“: A Sketch of his Magnetic Philo- 
sophy. By C. E. Benham. (Colchester: Banham & Co.) 2. 

“Proceedings of the Royal Society." No. 461. Vol. LXX. 
(London : Harrison & Sons.) 2s. 6d. 

“ Dynamo-electric Machinery.” By S. Sheldon and R. Mason. 
Vol. IL, “ Alternating-current Machines.” (London: Crosby Lock- 
wood & Son.) 123. net. 

“ Notes on the Construction and Working of Pumps.“ By E. C 
R. Marks. (Manchester: The Technical Publishing Co.) 33. 61, 

‘ Science Abstracts.” June. (London: The Feilden Publishing 
Co.) 2s. 

“Journal of the Institution of Electrical Engineers.” Part u 
Vol XXXI. Edited by W. G. Macmillan. (London: E & F. N. 
Spon, Ltd.) 58. 
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April 29, 1902. 
Р ATENT RECORD 9,815. W. L. Wisk. Prevention of sparking on ths interruption of 
° ethereal telegraphic and other electric circuits. (K. Birkeland, 
— Norway.) 
— А . J. В. . Fl à la f i le:trieal 
The following List of Applications for Patents and Specifications published 9,819 үз 5 1 Am шша Insulatora for supporting е1е:{гїса 
has been compiled for this journal by Messrs. Мктвовх, ELLIS AND PRYOR, 9,825. B. F. Hatt. Birmingham. Fuse-boxes for street mains. 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 9,856. W. B. Suita and G. Napier & Sons. Southampton. Workiog 
trolleys in electric traction. 
APPLICATIONS FOR PATENTS. 2. : 9,819. W. Barker. Burnley. Connecting incandescent lamps in festoons 
Nors.— The undermentioned Applications are not open to public inspection and for like temporary usss.* 
until after acceptance of Complete Specification. The names within parentheses | 9.859. С. С. SısLey. Implements for stripping insulation from wire. 
are those of communicators of inventions. When Complete Specificationaccom- | 9,875. A. G. Brookes. Cable joints. (H. G. Thompson, U.S.) 


panies application, an asterisk is affixed. 


Unless otherwise stated, the application is made in London, 


April 18, 1902. 

9,040. S. G. Brown. Conductors, 
9,044. S. G. Brown. Telephonic apparatus. 
9,057. R. Rouat. Winding electric machines and appliances. 
Е. Совгма and J. AvgrBacH. Arc lamps. 

J. LztaHTON and К. Наска. Sectional conductor, tram and rail- 
way system. 

April 19, 1902. 
. Nernst Evtcrric Lieur and S. Gowan. 
Nernst lampe. 

9,077. W. Jackson. Hull. Automatic life-guard for tramcars. 
9,135. Ввітізн Taomson-Hovuston Со. and F. Ногрех. Coin-freed elec- 
9,143 
9,150 


S ies resistances for 


tric meters. 
. R. Grisson. Production of secondary electric currents. 


April 21, 1902. 
„150. S. W. NonTH. Leeds.  Clock-controlled mechanism for turning 
on electric current, &c., at predetermined times. 
G. C. LILLEBY. Magnetic-compasses.* 
A. W. Y. D. CHAPMAN. Switch and fuse boards. 
9,229. К. OxLADE and W. J. W. RICHARDSON. Audible telegraphy.* 
9,281. J. H. Meyer. Counting telephonic conversations, 


April 22, 1902. 
C. M. Heron. Glasgow. Glass shades. 
. W. ALLMAN. Birmingham. Lamp-holdera. 
9,265. A. J. Moraan. Llandaff. Water-tight insulating coupling for 
electric cables. 
. A. H. FiNLAY. Belfast. Dynamo.electric machine. 
9,278. M. HATAsHI. Incandescent lamps. 
9,296. H. GULLIVER and Н. G. Ковімвом. Indicator for electric sigaalling 
on railways, tramways and the like.* 
9,515. C. T. J. Oppermann. Electric controllers. 
9,517. G. L. GowrLLAND. Current meters.“ 
9,525. M. Mzrrowsky. Insulating tubes for winding of electric machines.“ 


April 23, 1902. 
9,597. S. R. Jackson. Leeds. Trolley poles 
9,580. F. Renner. Manchester. Fuse head for electric blasting.“ 
9,397. Н. Сшттү. Dynamo-electric machines. 
9,419. G. B. BowELL and Pearson Fire ALARM System. Sounding and 
recording code signals for fire alarm. 
9,423. H. Bevis. Flexible conductor from any point of which current 
may be taken. 
9,439. F. W. SCHNEIDER and A. STRAUSS-COLLIN. Protecting apparatus 
for controlling consumption of current. 
9,441. H. H. LAKE. Electromagnetic traction. 


April 24, 1902. 

9,488. A. W. BEvTTELL. Fittings for electric illuminations. 

9,505. G. D. PoauE. Lamp attachments. (Date applied for, April 29, 
1901, date of application in U.S.)* 

9,504. M. Norpen. Lamp sockets.“ 

9,519. W. C. Jonnson. Brakes for submarine cable-laying machines. 

9,529. W. R. Epwarps, Terminals and binding screws for batteries and 
connections. 

9,551. G. ByNc and E. Saver. Maximum demand electricity meters. 


April 25, 1902. 
9,592. E. Е. Mor, P. H. Bastig and E. F. Moy. Fuse boxes. 
9,630. A. C. ALBERTSON. Liverpool. Railways and cars and magnetic 
appliances therefor.* 
April 26, 1902. 
9,663. T. Кнорез. Bradford. Tramcara. 
9,669. T. H. CHURTON. Leeds. Starting alternating-current motors. 
9,701. J. LxIHTrON and R. Hackina, Tram and railways on a sectional 
conductor system. 
9,704. A. VANDAUR and T. Н. Marsa. Switches, wall-pluga and bases.“ 
9,720. P. OrrFENBROICH and L. MarELL. Automatic electric fire alarms.* 
9,721. A. VoSMEAR and A. Lesret, High-tension condenser. 


April 28, 1902. 

9,780. J. KREMENEZKY. Incandescent lamp-fitting. 

9,788. W. M. Brown. Electric switches and application to electrically- 
propelled vehicles.“ 

9,789. H. E. Кешек. Electric railway systems, particularly crossings 
and switches for same.* 

9,800. L. M. Ericsson. Switch or ring-keys for telephone switchboards.* 

9,801. I. M. ERICSSON. Telephone jack-strips.* 

9,805. M. WILDERMANN. Electrolytic decomposition of alkaline salts.* 

9,812. A. J. BourT. Electrolytic production of bleaching liquor. (H. 
Seibert and G. Tempel, Germany.) 


(A. Pacinotti, Italy.) 


А. Н. Gipson. Electrical rock-drille. 
H. J. Happan. Automatic signals for electric railways. 
Railway Signal Co., U.S.)* 


April 50, 1902. 
9,947. C. A. ALLISON. Electric low-water alarm. 
9,949. J. Yonna. Telephonic intercommunication. 
H. H. Lake. Telephone receivera, audiphones and the like. 
(Akonphone Manufacturing Co., U.S.)“ 
9,977 and 9,978. British Тномғхом-Носхтох Co. Pole- pieces and shoes 
for dynamo electric machines. (A. Churchward, U. S.)“ 
9,982. E. BEDE and A. A. Conpamin. Curreat collecting devices for 
electric traction systems. 


May 1, 1902. 

10,000. A. H. Mayes. Hove. Resistances. 

10,008. G. E. BEckgrT. Manchester. Intercommunication telephone. 

10,010 and 10,011. C. Pottarp. Leeds. Magnetic brake for printing 
machines, 

10,021. J. SHIRTON and H. Yeates. Worcester. 
clocks and giving an alarm. 

10,022. R. Stack. Manchester. Automatic shuttle changing motions of 
looms. 

10,063. H. J. Happan Insulating materials. 
Material Mfg. Co., Hungary.)* 


May 2, 1902. 
10,097. L. Bartow and J. Tou Nd. Conduits for electric mains and joint - 
ing same." 
10,098. T. E. Weaver. 


9,885. 
9 895. 


(Storm 


(A. Graham, U.S.) * 


Appliance for stopping 


(“ Pyrisolith " Insulating 


Birmingham. Starting switches. 

10,102. F. J. Jackson. Coventry. Electro-plating. 

10,157. J. В. GoopnwrN. Reflector for electric lighting. 

10,141. F. Procuaska. Electrically-operated switch, locking and operating 
devices for railway and like purposes.“ 

10,144, J. J. RawLtiNos, W. R. RAwLINGas апа RAwLINGS Bros. Fuse holder. 

10,181. C. J. Горак and A. MurRHEAD. Syntonic space telegraphy. 

10,185. I. SHoNE and E. AULT. Removing moisture from electric conductor 
conduits. ; 

10,189. A. L. Lean. Leeds. Incandescent lamps and means for connect. 
ing the same to circuit. 


May 5, 1902. 

10,195. H.Pgacs. Birmingham. Collectors for overhead traction systems. 

10,204. J. Harcreaves, J. W. SruBBs and J. KRA SLE T. Farnworth. 
Electrodes. 

10,206. E. G. Рсгғовр. Liverpool. 
systems. 

10,251. 8. Z. DR FERRANTI. High-speed electrical generators and motors. 

10, 257. K. Epacomsg, E. Everett and F. Punaa. Phase iodi:atora. 

10,245 and 10,246. G. Marconi and MARCON T's WIRELESS TELEGRAPH Co. 
Receivers for wireless telegraphy. | 

10,262. W. E. Evans. Controlling automatic electric regulators, cell 
switches and the like. (A.E.G., Germany.)* 


Electrical fire alarm and signalling 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 


VoaELsANG. Electrolytic cells and electrodes. 
QuaIN and TURNBULL. Heater cutouts and holders for incan- 
descent lamps. 

. GasTER. Utilisation of hydrocarbon mixtures for manufacture of 
electrodes. 

. HiBsT and Bevis, Vessels for liquid resistances. 

. SYKES. Electro-mechanical interlocking apparatus for railways. 

. THOMPSON. Electric alternate current motors. 

. Young. Apparatus for separation of iron or steel filinga from 
non-magnetic substances. 

. WILKINSON. Signalling for electric tramway systems, &c. 

. LENDERYON and Wyatt. Regulator and brake for arc lamp. 

. HanRISON. Raising, lowering and supporting arc lamps and for 
eleetrically connecting them with mains. 

. Wise (American Machine Telephone Co.). Exchange apparatus. 

. RIDINGS and VERITTS LIMITED. Starters for electric motors. 

. Bsornstap. Electric gear for controlling lifts. 

. TimmM,8, Controlling railway signals and points by electricity. 

. Berry. Transformers. 

. HAGGENMILLER, Sectional conductor system of electric traction. 

. RECKENZAUN. Ceiling switch. 

. MavmER. Electric engines for surgical and dental purposes. 

10,888. Busch. Electric switches. 

11,257. ЗосгетА GENERALE ITALIANA. EDISON DI ELETTRICITÁ. 

(Date applied for Nov, 26, 1900.) 


4,489. 
6,619. 


Arc lamps. 
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11,507. WILKINSON. Overhead trolleys for electric tramways. 
11,308. HoLMzs. Joints for conducting cables. 
11,676. Perkins. Rheostat elements or resistance boxes. 
for, Nov. 9, 1900.) 
11,677. THomas. Protecting devices for electrical apparatus. 
applied for, Nov. 9, 1900). 
. ALLCROFT. Contact maker for electric motors. Ё 
. WEISSMANN. Taking electric current from transformers. 
applied for, Dec. 5, 1900.) | 
. Durr and UNITED ALKaLt CO. Electric furnaces. 
RUDHARDT. Safety devices. (Date applied for, Jan. 25, 1901.) 
. SHEPPARD. Printing telegraphs. (Date applied for, Jan. 5, 1901.) 
. Quarn. Lamp-holders and switch. 
. Lioyp. Storage batteries and insulation thereof. 
. WHEATLEY (Electric Typewriter Co.). Electric typewriter. 
. Quan. Incandescent lamps. | 
. McCuLLouaH. Incandescent lamps. (Date applied for, April 2, 
1901.) 
. OPPENHEIMER (Mix and Genest A.G.). Cosnections for telephone 
exchanges, with automatic switching-off of operator's telephone. 
. British THomson-Hovuston Ce. (Wood). Electric fans. 
. Borre. Fixing capsules on bottles by electricity. 
805. British THoMsoN-HousTOoN Co. (Read). Electrical measuring 
instruments. 
. British THoMsoN-HousTON Co. (Holmes and Сох). 
stations for electrically propelled vehicles. 
. British THowsoN-HovusToN Co. (Potter). 
drivers on electric trains. 
ELECTRIC CONTROLLER AND SUPPLY Co. (Johnson). Resistance coils. 
. British THoMson-Hovuston Co. (Mackintosh). Rheostatw. 
25,941. British THomson-Hovuston Co. (Hilliard). Tripping electric 
circuit- breakers or cutouts. 
25,943. British THoMsoN-Housrox Co. (Potter). 
on a sectional conductor system. 
26,135 and 26,348. British THomson-Hovuston Co. (Woodbridge). 
ing alternating current machines. 
26,138. British THomson-Houston Co. (Potter). 
sectional conductor block system. 
26,691. BRrrisH Тномвох-Ноовтох Co. (Hewlett) Electric circuit con - 
trollera. l 
26,692. British Тномвох-Ноовтән Co. (Knox). 
trolling devices. 
26,748. SIEMENS Bros. & Co. (Siemens nnd Halske A. G.). Safety indi- 
cating and cutout apparatus for polyphase electric circuits. 


(Date applied 
(Date 


(Date 


Charging 
Signalling between 


Electric railway systems 
Start- 


Electric railways on a 


Electric current con- 


503. Босне. Circuit closers for portable ele :trical apparatus. 


914. Отто. Arc lamp for light-cure purposes. | ; 
1,02/ and 1,028.  FaRxHAM. Sectional conductor systems of electric 
railways. 


5,248. JENSEN (Yurgae Signalphone Manufac:uring Co.). Electric signal 
register and telephone systema. 

5,574. JOHNSON (Electric Controller and Supply Co.). 
for electric motore. · 

4,096. Boutt (Hatch). Dynamo-electric machines. 

4,154. MognnincHorr. Revoluble telephone mouthpiece. 

4, 275. OrrENBROICH and MaFELL. Automatic fire alarma. 

4,568. GAILLARD and DuvcRÉTET. Microphones for high-tension currents. 

4, 574. RiaNoN and EISENMANN. Arc lamps. 

4, 577. F&LL (Union Typewriter Co.). Electrically printing or inkless 
ty pe writers. 

4,729. KNOwLES. Incandescent lampholders. 

5,065. Crips. Trolley wires. 

5,580. Merz. Measuring and indicating electricity supply. 

5,566. MÉRAN. Electric accumulators. 

5,802. Sıemens Bros. & Co. (Siemens and Haleke A. G.“. 
appliance. 

5,862. Lux DIR. Rheostats. (Date applied for, Aug. 16, 1901.) 

6,025. Witson. Magneto-electric generators. 


Protective device 


Safety fuse 


COMPANIES’ MEETINGS AND REPORTS. 
— 0 — 


West African Telegraph Company (Ltd.). 


The seventeenth ordinary general meeting was held on Thursday, the 
Most Hon. the Marquis or TwEEDDALE, K. T., presiding. 

The SECRETARY (Mr. John Cambrook) read the notice convening the 
meeting and the auditors’ report, after which 

The CHAIRMAN said: The gross revenue for the past year amounted 
to £75,554, a decrease of £6,014. Analysing this revenue, we find the 
principal decrease is in South Af:ican joint. purse receipts, Government and 
Press traffic not being so heavy as it was during the easlier stages of the 
war. Now, however, that peace has been established, we look forward with 
confidence to a considerable increase in commercial messages, more 
especially when the great resources of the country have been developed. 
On the other hand, other classes of traffic show a satisfactory increase, 
and, owing to the Portuguese, exchange having been more favourable during 
the year, the loss on this account has b:en about £2,000 less than it was 
last year. The total workiog expenses for 1901 amounted to £20,674, or a 
small increase of £206, chiefly due to the cost of replacing worn out furni- 
ture at Loanda, Principe, San Thomé, Bolama and Gaboon stations, and 
to repairs to the company's stations at San Thomé, Kotonou and Conakry. 


The expenses attending repairs and renewals of cables have been very large 
this year, amounting to £17,721, as against £9,035 in 1900, or an increase 
of £8,686. We have, unfortunately, had heavy expenses in connection 
with the repairs to our cables this year, especially the Bolama T-piece and 
the San Thomé-Loanda cable ; the cost of cable expended amounted to no 
less than £4,868. You will see by the report that we have included in our 
revenue a further sum of £12,000 in respect of the French subsidies due for 
last year, but which have not been paid, and we have transferred a similar 
amount from our general reserve to a special fund for subsidy unpaid by the 
French Government. It is desirable that it should be made perfec ly clear to 
you that, although by including in our revenue the French subeidy for the 
year, we have placed £15,000 to the general reserve fund, yet only £1,000 of 
tl. is sum will actually be added to this fund, because, as I have just stated, 
£12,000 has been transferred from the general reserve fund to a special fund 
against the subsidy which was due from the French Government for the 
year ended December 31, 1901, and which will not now be paid by them, 
under the conditions of the agreement we have entered into. You will also 
see from the report that since the date of these accounts we have received 
the first instalment of £112,000due from the French Government on account 
of the cables purchased by them. The amount is payable in Paris in franca, 
and there will, consequently, be a loss on exchange in transferring the 
money to England, which will, of course, be dealt with in next year's 
accounts. As was fully explained at the extraordinary general meeting 
which took place on May 21 last, the cash received from the French 
Government would be principally devoted to the repayment of the out 
standing mortgage debentures. If, therefore, our receipts are maintained 
the Company will be in a better financial position, inasmu zh as the £21,000 
hithertorequired annually for interest on and redemption of the five per cent. 
debentures will besaved. Arising out of the agreement with the French 
Government, however, this Company has to lay a new cable between 
Bathurst and Bias ao, a distance of about 213 knots, and, in conjunction with 
the African Direct Telegraph Co., one between Kotonou and L gos, a distance 
of about 65 knots. We have also to carry out certaia works in connection 
with joining up the different sections taken over by the French Government 
to meet their requirements, and in order to maintain the through line о the 
Cape via Loands. It is not easy to state at the present time how much 
this work will cost, but it will probably coms to about £40,000, nor have 
the Directors yet decided as to how this expendi-ure will be met, but full 
details will appear in next year's accounte, when all these outstanding 
matters will have been finally dealt with, and the financial position of the 
Company will bə morə clearly understood. I think, gentlemen, that we 
are to be congratulated on having got through a very important busi- 
ness in a manner not unsatisfactorily on the whole. With the:e observations 
I move the adoption of the report and accounts. 

The MANAGING DIRECTOR (Sir John Denison-Pender, K.C.M.G.) 
seconded, and the motion was carried unanimously. 

The retiring director, Mr. R. Kaye Gray, and the auditors, Messrs. 
Deloitte, Dever, Griffiths & Co., were then re-elected, and a hearty vote of 
thanks to the chairman and directors terminated the proceedings. 


United River Plate Telephone Co. (Ltd.). 


The sixteenth annual meeting was held on Tuesday under the presidency 
of Mr. J. IRVING COURTENAY. 

The SECRETARY (Mr. E. M. Reiss) read the notice convening the 
meeting. 

The CHAIRMAN then said: Gentlemen, the period dealt with in our 
accounts was in many respecta a trying one for all business ia the River 
Plate; short crops, followed by trade depression (attended with many 
failures) were succeeded by political disquietude and a war scare, which, in 
December last, seemed likely to culminate in a veritable crisis; but, for- 
tunately that acute stage was averted, and a more settled feeling has been 
established than has existed for a long time in that part of the world—a 
condition which will be greatly strengthened by the arbitration treaty 
between Argentina and Chile. Such a series of adverse circumstances could 
not but leave its mark on every business connected wit the country 
the rise in the gold premium being a principal result—and it was 
matter of surprise that the rise did not reach a much higher figure than 
it did. Our receipts in the River Plate amounted to nearly £115,000, 
showing an advance of £5,300, and would have been more had the gold 
premium remained at about the average of the previous year; but the 
average for our financial year ended last March was higher, and the balances 
in the accounts are converted at a rate higher by 12 points than was the 
case a year ago. Similarly, maintenance charges show an increase of 
£5,000, due їп part to the higher gold premium. Taus the full benefit 
of the continued growth of our business is not apparent, but the 
improvement exists none the less. Our capital outlay of £25,271 is 
£5,700 less than in the previous year. This expenditure is largely 
placed in our subway work, progress in which has not been so rapid 
as anticipated chiefly on account of climatic delays and difficulties inherent 
to the nature of such work ; nevertheless, the underground plant bas 
become an accomplished fact in Buenos Ayres, and its use is hig ly 
satisfactory. Sundry debtors, £14,265, are lees by £6,600, mainly on 
account of advance payments for material being less. Real estate in the 
River Plate, £87,744, is slightly more. This item, as I have dwelt on 
previously, is one of the strongholds in our position, rendering us almos“ 
entirely free from the caprices of landlords. Securities at cost, £120,568, is 
practically the same, but ia view of our forthcoming capital expenditure, 
will not remain much longer at that figure. The s»curities are not 
much changed in themselves, and are worth to day their full cost. Office 
furniture and stock of materials ara items self-explanatory, which 
also may be said of the last two items, bills receivable, £15,500, and 
cash at bankers and at call, £29,098, both substantial sums, you wil 
agree, to have in the treasury. On the other side of the balance-shee! the 
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capital items remain the same. I would point out that we have now, for 
the first time, a full year's interest on the total issue of preference shares 
charged in the accounts, making £2,883 more paid out of our profits. The 
item of sundry creditors, £6,604, is about the same, and is composed 
of the usual outstanding accounts and subscriptions. Reserve fund, 
£55,000, is another strong feature, to be increased this year to £75,000, 
A I have explained before, it is our policy to build up a large reserve to 
meet any contingencies: that may arise, and it is gratifying to know 
that in this policy we have the great body of our shareholders in agree- 
ment with us. The balance of profit, £33,405, does not materially 
differ from that of the previous year. With the amount brought forward 
there is a total balance available of £39,464. We propose to continue the 
dividend of 7 per cent. on our ordinary shares, place £20,000 to reserve, 
and carry forward £6,414. We have recently acquired the business of the 
Provincial Telephone Company (the Compania Telefonica de la Provincia 
de Buenos Aires) in which we have long had an interest, comprising a sys- 
tem of telephone lines connecting several towns of importance with the city 
of Buenos Ayres, and having exchanges in Bahia Blanca, Mar del Plata and 
other places in the province. The lines and plant acquired are to be 
improved and considerably extended. They already add over 700 sub- 
scribe1s to our list and are proving a valuable source of revenue. In fur- 
ther development of our business, we some time since obtained from the 
province of Cordoba a concession which was mainly dependent for its value 
upon a supplementary one being obtained from the city of Cordoba. 
This, I am pleased to say, has been recently obtained upon favourable 
terms, special features of which include exemption from both provincial 
and municipal taxation for & period of 20 years Other important im- 
provements and additions to our business are in contemplation and 
in procees of being carried out, and from what has been said the 
shareholders will feel assured that the Directors appreciate the opportu- 
nities for advancement in telephony that the River Plate affords, and that 
no effort is being spared to extend our business and to increase its efficiency. 
I now move the adoption of the report and accounts. 

Mr. FRANK W. JONES (Managing Director) seconded, and said: 
Making allowance for the additional amount peid as dividends on our 
preferred shares, the accounts show a net profit exceeding that of any 
previous year by £1,300, and, after providing for the third successive divi- 
dend of '/ per cent. on the ordinary shares, pérmit the placing of £20,000 
to reserve. This is assuring evidence of the stability of our business and 
the reliability of ita earning capacity. The acquieition of the Provincial 
Company and the concessions for the province and city of Cordoba are very 
important and valuable. The former gives us 15 new exchanges in the 
province of Buenos Ayres, and will, it is anticipated, result in extending 
our businets to all places of much commercial value in that portion of the 
republic. Several of the exchanges are already connected with our system 
in the city of Buenos Ayres, and others will from time to time be connected. 
After the ine tallation of this and two other offices which we have immediately 
in prospect, we shall have 50 working exchanges in Argentina. 

Dr. ELLIS pointed out the desirability of adding a small bonus to the 
ordinary dividend. It had been a prosperous year and a bonus of 1 or 
re cent. would give a certain amount of encouragement to purchasers 
of 8 
-~ The CHAIRMAN, in reply to Dr. Ellis and other shareholders, said: 
I am not sure that an increase of dividend would give an increase in the 
prices of the shares. Iam one of those who think that the shares ought 
to stand at a higher price, but I doubt very much whether you will attain 
that by giving more dividend rather than by giving the impression to the 
public investing that this is a strong and substantial Company. I think 
the latter would operate greatly, and I hope that the shares will advance 
to something more than their intrinsic value, not to be measured only by 
actual dividends of 7 per cent. Iam glad you are in favour of having & 
large reserve. | 

The motion was then carried. 

The retiring Directors and auditors were then re-elected, and a cordial 
vote of thanks to the Chairman, Directors, Secretary and staff terminated 
the proceedings. 


Electric and General Investment Co. (Ltd.). 


The thirteenth ordinary general meeting was held yesterday, Mr. 
GEORGE HBRRING presiding. — 

The SECRETARY (Mr. J. Cecil Bull) read the notice convening the 
mecting, and the report of the auditor. 

The CHAIRMAN said: On the capital side of the balance-sheet I do not 
think I reed make any comment. On the other side—and this is a point 
you will naturally look to—is the item By Investments at Cost "—namely, 
£222,670. Hitherto I have always been able to tell you that these invest- 
ments are worth more than they appear at in the books. I cannot say 
that this time, but I can certainly вау that they are at the present market 
prices эі іп a fraction of the amount put down in the balance-sheet. I 
turn now to the profit and loss account, where you will see each item 
set out. You may notice that the dividend on the preference shares 
now requires £5,970 from the profits, but the gross profits were 
£32,000, and the net profits, after paying the preference dividend 
and all charges, amounted to £20,470. The Directora propose to 
carry £10,470 to tbe contingencies account in order to strengthen 
the funds available for dealing with further business. This will leave a 
balance of £10,000. The payment of £50 a share on the founders’ 
shares is abeolute dividend, but we cannot say the same of the extra £10 a 
share we propose to pay on those shares, although it comes out of divi- 
dends we have received, or the greater part of it does. But my colleague, 
Mr. Braithwaite, started an objection, in which I thought he was quite 
correct—that ie, we doubt whether we have the power to re-invest your 
dividends, and therefore we determined on distributing this sum. The same 
remark applies to the ordinary shares reserve find. Before I sit down I 


think we have the right on both aides of the table to do a little boasting. 


We atarted this Company in 1890. We first paid a dividend of 10 per cent. 
and we have gradually gone on until, in the course of 11 year’s working, we 
have paid you 72s. on your £l share. That is not bad. We have also 
during that time either assisted or promoted 24 companies, and there has not 
been a siogle failure. They are all more or less flourishing, and are all pay- 
ing dividends, and I do think that we have a right to boast on that point. 
We think we have credit, and we certainly have a very good position, and 
there is no reason why we should not go on progressing in a similar 
manner. I may tell you that our profits are not entirely derived from 
promotion, although we receive, of course, a certain sum from that, but 
the principal amount of our profits is derived from the fact that we 
have such belief in the companies which we either assist or bring out 
that we take lines in them ourselves, and when the companies are proved 
to be successful, we sell them at a premium, and thereby increase our 
profits, There is one other point I wish to mention—namely, that at the 
present time our trustees’ fees are nearly sufficient to pay all our expenses, 
while the dividends from the securities we hold are nearly sufficient to pay 
our preference dividend. Therefore, to put it perfectly plainly to you, if 
we do no further business this coming year, we should be very little out in 
the preference dividend and in our expenses ; and all the profits we derive 
from any venture that we make will go to the ordinary shareholders. I 
now move the adoption of the report. 

Resolutions approving the dividends and bonus set out in the report, 
and re-electing Mr. Emile Garcke a director and Mr. G. T. Rait, the 
auditor, were then carried, aud the proceedings terminated. 


Electric Construction Co. (Ltd.) 


The directors’ report for the past year states that the net profit is 
£20,196. 19s. lld., and, adding £2,853. 188. 2d. brought forward, the 
amount available for distribution is £235,550. 188. 1d. It is recommended 
that the 7 per cent. preference dividend be paid on July 31, absorbing 
£4,394, 12%., and a dividend at the rate of 6 per cent. on the ordinary 
shares (one-half on July 31 and one-half on Jan. 31, 1905), requiring 
£13,152. £2,000 is placed to reserve, and £3,504. бг. 14. carried forward. 
The general reserve fund will then amount to £352,000. The buildings and 
plant have been thoroughly maintained out of revenue, and £5,000 has 
been credited to depreciation, which now amounts to £43,000. 

The contract for the electrical equipment of the Islington extension of 
the City and South London Railway was completed at the end of last year, 
and the plant has since been working to the full satisfaction of the railway 
company. Large machines have been supplied to the Corporations of 
Leede, Sheffield, Halifax, Shoreditch, Croydon, Brighton, Devonport, 
Wolverhampton and others. Notwithstanding the keen competition in 
the manufacture of electrical plant, especially during the latter half of the 
financial year, the works are fairly supplied with orders, and it is believed 
that the company’s staff, workmen and plant gt Bushbury can turn out 
electrical machinery on as favourable terms as any other establishment. 

Tbe relations between the management and all classes of the employés 
continue cordial, and in acknowledgement of zealous co-operation in 
promoting the company’s interests the directors recommend the distri- 
bution among the employés of the usual bonus. The compensation paid 
under the Workman's Compensation (1897) Act for the year is £36. 13s. 3d. 

The revenue of the Madras Electric Tramways shows a healthy increase, 
and the development so far during the current year promises even a larger 
improvement. 


Rand Central Electrical Works (Ltd.) 


In the report for the year ended Dec. 51, 1901, the directors express 
regret that the war prevented the resumption of operations until Sept. 22, 
1901, and that from Jan. 20, 1901, to that date the plant was lying idle 
and unremunerative, as the board thought that it would be highly dan- 
gerous to re-start the works without having such military protection as 
would practically ensure immunity from further raids. The statement of 
accounts shows a loss of £9,570., 2e. 8d., and adding £8,710. be. 6d. for 
depreciation, and the balance (£6,951. 1s. 8d.) from 1899, the total debit 
balance is £25,231. 94.10d. The following table shows the amount of 
power supplied since the resumption of work :— 

September 22 to 30... 54,155 kw.-hours generated, 500 max. load. 
Getobe 218,460 5 " 600 „ 5„, 
November q . 254,745 к з 


9 э? 37 700 27 3 

The revenue from all sources amounted to £8,529. 4s. 5d., compared with 
£25,395. 7s. 8d. for 1900, and working expenses (including depreciation) to 
526,809. 128. 7d., against £32,847. 17s. Sd. Revenue from supply of power 
was £7,869. 168. 5d., against £24,470. 5з. 2d. in the previous year. The 
contract with the Johannesburg municipality has been completed and is 
yielding a satisfactory return. The municipality have already given notice 
that they will require the full amount of power contracted for—viz., 
600kw. in about six months’ time and 700kw. from Jan. 1 next until 
expiration of agreement. From the returns to hand for the present year, 
which show alarge increase each month (the power supplied for April 
being more tban double that in January), the directors confideatly hope 
that at the next meeting they will be able to report an increased and 
remunerative share of the business which is expected to accrue as a result 
of the cessation of hostilities, 

Attached to the directors' statement is the report of the general manager 
(Mr. Н. Spengel) for the period from Aug. 1 to Dec. 51. On the former 
date, when Mr. Spengel took over the management, the plant with three 
engines ready for use was lying idle, only some repair and improvement 
work going on. In September it was decided to re-start the works) The 
first current was sent tbrough the main line on Sept. 22, the day load 
varying from 60kw, to 100kw. and the night load reaching about 350kw. 
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The number of consumers gradually increased, the day load going up to 
about 330kw., and the maximum night load to 700kw. The total number 
oi kilowatt-hours generated amounted to 770,688. The working of the 
plant must be considered satisfactory, especially when all the difficulties 
are taken into account. A great proportion of the staff were quite new to 
their work, telephonic communication was most unreliable, working in the 
open at night time was impracticable in view of the military precautions 
to be observed, and native labour was very scarce. The total interruptions 
amounted to 22 hours 55 min., out of which 6 houra 13 min. were with 
notice for general work on the line, 1 hour 15 min. were due to outside 
interference, and out of the remaining 15 hours 27 min., 7 hours 58 min. 
were due to an unfortunate accident, a terrific gale blowing off a great part 
of the engine-house roof. The part of the line west to the city and 
suburban switch was without current for 4 hours 358 шїп. longer. 

A number of the company’s customers did not require any power at all, 
and some only a trifle in comparison to the amount contracted for, but 
an enforcement of the minimum payment was considered unfair. An 
arrangement was, therefore, arrived at, to which all agreed, under which 
the contracts were considered suspended during the time of such non- 
supply, and the period of such suspension was added to the end of the 
term contracted for. A new tariff has been resolved upon under which a 
separate charge for rent and maintenance of installations according to 
capital outlay will be made where plant is supplied by the company, and 
the charge for current supplied will be reduced to 6d. per kilowatt-hour 
for the first two hours’ average daily use and 1d. per kilowatt-hour after. 
A new contract has been concluded with the May Consolidated Gold 
Mining Co. for the supply of 125 E. P., as well as a contract for the tem- 
porary supply of about 400 n.r. with the City and Suburban Gold Mining 
and Estate Co. to drive their mill, haulages, tailings, wheels, electric plant 
and pumps. Other contracts of the company include: New Transvaal 
Chemical Co., New Primrose Gold Mining Co., Imperial Military Railways 
(Elandsfontein and Johannesburg), Johannesburg Municipality, Wemner 
Gold Mining Co., Hand Central Ore Reduction Co., Robinson Gold Mining 
Co., Jumpers Gold Mining Co., Crown Deep and the Village Main Reef 
Gold Mining Co. 


ELECTRICAL POWER STORAGE CO. (LTD.) — The report of the directors 
for the year to May 31, just issued, states that the profit, includiog 
£432. 9a. 1d. brought forward, is £11,546. 2s. 9d. £5,000 has been carried 
tothe reserve fund and £1,000 to the contingent fund, and a dividend of 
5 per cent. on the ordinary shares is recommended, absorbing £4,491. 8e., 
leaving £854. 14s. 9d. to be carried forward. The buildings, plant, tools, 
&c., have been maintained in thorough condition out of revenue at a cost 
of £3,059. 15s. 10d. The directors record a continued increase in busi- 
ness, the company's output having been larger than in any previous year. 
This increase has not been confined to one class of cell, the smaller as well 
as the larger type, and still more, the batteries designed for the propulsion 
of electrical vehicles having shared in the growing demand. Among the 
orders completed during the year have been some very large contracts for 
public lighting and traction undertakings, and the company entera on a 
new financial year with its order book well filled. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
—9— 


ELECTRICAL INSTRUMENTS SYNDICATE (LTD.)— Reg. June 21, capital 
£2,000 in 1,500 preference shares of £1 each and 2,000 ordinary shares of 
58. each, to enter into an agreement with L. J. Aron and J. W. Flower to 
acquire and develop patenta relating to the production, storage or utilisa- 
tion of electricity, the manufactureof electricity meters, electric lamps, instru- 
ments and accessories, electrical and general engineere, electricians, &c. 

ENGLISH POWER CO. (LTD.)—Reg. June 28, capital £100 in £5 shares, 
to manufacture, sell and purchase plant and machinery used in the creation 
or application of any motive power, particularly compressed or heated air 
and electricity, &c., to adopt an agreement with the Pioneer Power Co., to 
equip, maintain and work trains or railways or other system of vehicular 
communication, to construct tramways, light railways, rolling stock, &c. 


CITY NOTES. 


— — 

per cent. (since Feb. 6, 1902). Price of 
silver 240 ad. per oz. (July 3).  Consols (22 per cent.) 96,%—96,% for 
money, 96,';—96,", for account; 24 per cent. 96—964 (July 3) Con- 
sols Pay Day Aug. 7; Stocks and Shares Continuation Days, July 9 
and 28; Ticket Days, July 10 and 29; Pay Days, July 11 and 30; 
Mining Share Carry-over Days, July 8 and 25. : 


MEMORANDA.— Bank rate 5 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) — The 6 per cent. 
preference dividend has been declared for the six months to June 30. 


DEUTSCH ATLANTISCHE TELEGRAPHEN GESELLSCHAFT.—At the 
general meeting held at Cologne, on Monday, the report of the directors 
fr the year 1901, cet out in our last issue, was adopted, and it was resolved 
t» duplicate the company's system between Emden aud New York, for 
which purpose 4 per cent. debentures to the nominal amount of £1,000,000 
in bonds of £50 each are iesued. The 4 per cent. interest is guaranteed by 
a subsidy from the German Government, a portion of which is held in trust 
for the debenture-holders. The debentures are redeemable at par from 
1905. We are informed that the whole of the debentures have been taken 
up. After making provision for reserve, amortisation, &c., 4 dividend of 


4$ per cent. has been declared on the company's capital of £1,050,000 
2. 270 being carried forward ER ич ids ш. 


EDMUNDSON’S ELECTRICITY CORPORATION (LTD.).—The Directors 
have declared a final dividend on the ordinary shares of 9 per cent. per 
annum for the half-year ended March 351, making, with the interim divi- 
dend of 5 per cent. already paid, a dividend of 7 per cent. for the year. 

PRINTON-ON-SEA AND DISTRICT ELECTRIC LIGHT AND POWER CO. 
(LTD.)— This company, which has a share capital of £5,000 in £1 shares, is 
inviting applications for 3,000 shares. 

SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER OO. (LTD.)— 
We are informed that warrants for the interest to June 30 on the 44 per 
cent. firat mortgage debenture stock of this company were posted on Monday. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
been asked to allow the further iesue of 5,000 ordinary £5 fully-paid 
shares of Callender's Cable and Construction Co. (Ltd.) to be quoted in the 
official list. 

TELEGRAPH MANUFACTURING CO. (LTD.) —It is announced that the 
name of the British Insulated Wire Co. (Ltd.) is shortly to be altered so 
as to embrace the cbaracteristics of that company and the Telegraph 
Manufacturing Co. (Ltd.), with which it is now amalgamated. 

THOMAS PARKER (LTD.)—The annual meeting was held on Monday. 
The chairman (Мг. W. Thomas) said the state of affairs did not look so 
favourable as & year ago, but things were quite as satisfactory as they 
could expect them to be. A period of trade depression had bsen passed 
through, and the company went through the trouble very well. They had 
now 20 per cent. more orders than at the corresponding period of last year, 
and the prices of materials were much reduced, so that altogether they 
were much better off. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| 3 | 


AGGREGATE. 
е Week | 8 Inc. 
Line. © 
ended or Dec. 
| 9 |" (a Noot] Amount. Peg. or 
| £ £ £ | £ 
Aberdeen Corporation... June28 | 1,296 |+ 511, 4 3,949 |+ 982 
Ayr Corporation ......... Е 28 455 . 6 | 1,828 T 
*Birmingham Tramways. „ 28 | 5878 1,151 25 119,198 |+ 50,450 
*Blackburn Corporation... „ 27 1,195 |+ 574 26 | 18,497 |+ 2,946 
Blackpool Corporation... , 26 81+ 87 13| 8574|- 815 
Blackpool and Fleetwood) „ 28 | 946/+ 6 26 | 9,261|- 695 
Bolton Corporation ...... „ 29 2,519 |+ 944, 13 | 21,240 |+ 1,656 
Bradford Corporation... „ 22 | 3,288 ＋ 2,361 12 | 37,695 ＋ 25, 405 
Brighton Corporation... „ 29 1,046 51 | 19,715 NE 
Brisbane Tramways ...... Мау 14 | 2,525 |+ 517 20 | 46,539 + 5,515 
*Bristol Trams & Carriage June 27 | 5,480 | + 757 25 107, 596 + 4,105 
Burnley Corporation. „ 28 | 955|+ 49011353 | 9,150 '4 3,265 
Buenos Ayres & Belgrano. „ 1 | 2891|+ 170 idR o dad 
Calcutta Tramways Co. , 28 |824425 |+B5,127; 26 B78. 7 157,177 
Cardiff Corporation „ 21 1,525 „ TE 25 "T 
Carlisle Tramways Co... , 28 | 291|+ 104| +26 | 3,965 + 82 
Central London Railway „ 28 10, 0413, 896] 26 179, 457 18,254 
City & South London Ку.) „ 29 | 2,880 |+ 1, 005 26 | 77,545 7 26, 551 
Cork Elec. Tramways Co. „ 26 660 |+ 102 825 | 11,427 |+ 478 
Devonport & Dist. Trams ,, 20 437 243] 9,851 ao 
Doncaster Corporation... sie vee ae s iv. T 
Dover Corporation „ 28| 234|+ 55| 13 2,786 — 68 
Dublin & Lucan Railway| „ 30 179 ＋ 59| 26 | 2,611 |+ 120 
Dublin Southern Dist... , 27 | 1,254 |+ 311/925 | 20,842 + 4199 
Dublin United ............ „ 27 | 4,505 |+ 538/725 90, 283 : 
Dudley—Stourbridge ... „„ 20 | 718|+ 69| 244 16,825 |+ 2,526 
*Dundee Corporation.. „ 25 790|+ 80. iis 
East Ham Council... „ 28 688|+ 214 1: 688 |+ 214 
Gateshead & Dist. Trams ,, 20 770|+ 265) 243 16,375 |+ 1,765 
Glasgow Corporation e „ 28 13, 217 1,229 4 | 48,684 |+ 1,780 
Greenock & Port Glasgow! ,, 20 528 |+ 335; 243 10,664 |+ 6,126 
Hartlepool Tramways..; „ 20 277|+ 56| 2244 5514|+ 411 
Hull Corporation ......... „ 28 2181|+ 535) 13 22,551 |+ 855 
Isle of Thanet Co.. „ 21 607 — 145) ..' .. ЯТ 
Kidderminster & Dist... „ 20 | 135/+ 16 244| 2,658 |+ 36 
Leeds Corporation. M 2" i е ТА 
*Liverpool Corporation... „„ 14 | 9,277 |+ 152| 24 218,811 |+15,972 
Liverpool Overhead Rly. „ 29 1,670 — 6| +26 | 37,488 | — 5,435 
Manchester Corporation „ 28 | 7,025|45,971| $55 130,149 ix 
Merthyr ..... „ 20 202 — 19 243 4,811 | — 709 
Middleton ....... „ „ 20 271 123 3, 707 m 
Newcastle-on-Tyne Corp, „ 28 4, 258 “és T а 
Oldham, Ashton & Hyde: „ 20 539/+ 36) 244 12,077 |+ 136 
Perth(W.A.) Elec. Trams „„ 27 | 1,011|+ 207 {52 | 51,181 | + 15,691 
Poole & Diat................ „ 20 250|+ 3| 244 5,441 |- 97 
Portsmouth Corporation „„ 28 3, 248 2, % .. 
Pot teries ees „ 20 | 1,495|+ 10 244, 54,585 |+ 1,211 
Salford Corporation. „„ 30 3,519 71,637 13 | 33,019 sss 
*Sheffield Corporation. „ 29 | 4,966 41,205 26 100,167 |+ 16,400 
Southampton Corporat'n| , 26 1,159 f 29111. 
Southport Tramways ..| , 20 272 7 125 244 4,997 + 1,504 
8. Staffordshire Trams... ,, 20 | 785 “ 50; 244 18496 + 516 
Sunderland Corporation| ,, 29 1,871 ＋ 620 13 14,889 + 1,688 
Swansea Trams . „ 20 465|+ 19 243 10,509 + 864 
Taunton Trams. „ 20 68| .. 243 1,419. — 
Tynemouth & Dist. . . . „ 20 271 T 27 244, 5,516 * 288 
Wigan Corporation ...... „ 26  357|+ 160) .. omar 
Wolverhampton District} „ 20 145 92 243 3,494 1+ 2.239 


(a) These comparisons are with the corresponding period last ог 
* Partly electrical. t Minna Я dava. t Minus 2 dava &Pluga9davg @Р1пя 8 davs. 
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DIVI- NAME, 
DEND. 
ELECTRICITY SUPPLY. | 
ase Bi'ckh'th & Gr’nw’ch D’st’ot Hlec. Lt.Ord.(fuliypd.) 
4196 озан and Brock Pry. Corta, (rod. i & ооп.)... 
14/0 | Bournemouth and Poole Elec. Suppl we 
4/6 per Oent. Cumulative ae. eee Y 
22 Debenture Stock (red. "xd 
/6 Kensington Rioo. » Барр\у 500 3 
8/6 3. per Oent. 
8.6 re Eloc. Mech eerie Dedfery. (Nos. 1.20 6000 
8/45% Do (os. 20,001-30,000) . 
4% | Central Electric Supply Со, 4% Guar, Deb. Stock. 
6/U | Charing Cross & Strand Elec, NN (1 to 50,000) . 
© Do. (50,001 to 10 000) . „ 
4% Do. 4% Deb. Stock Уе аннан ха 
1/6 Мырат тет Ота. (Nos. - 14 ,000&20,501- 50,936) 
44% per Cent, Debenture Stock (rod.) ..... 
10/0 | Ol of London Electric Lighting Ord. . . e. 
6 6 per Cent. Cumulative PNE noon 
5 * Do, 6 per Cent. Debenture Stock ary xd | 
4j Do, 44% 2nd Deb. Stock Certs. (all pd.) ... xd 
4/0 | County of London and Brush Prov. MT 
nt Do. € Oent. Cumulative Preferenoe 
* Do, Deb. Stock (all pd.) (red.) .. "ха 
46 | Folkestone tricity Supply Co. pines 
oes Do, 4% 1st Debenture Stock — S 
te Ee — t e e — oddnes cis 2000. 
ensington g ta ноев oot t 
6 Do, 6 Oent. Ist 
4 Do. 4% Deb, Stock (red.). Bob. Stk. (red. 5 
4% | Kenstn.& Kngtbg.Co.& Notting Hiil Oo.(J't. Bt'n.) 4% 
oer London Electric uppl „ээс FOO Fe Htt 
3/0 ES 6 per Cent. TENCE — ees 
4% Do. 4 per Cent. ppiy Ord (1 e Debentures ., .. 
7/0 r a por oma сд Ри (1 to 85 5.00) 4 
BE | no Stock First M 
m er Ted Deb. Stock (red.) a 
6/0 ктүү КЕКЕТЕ ТЕЛА 
5/0 "4*9! CHES ВС CC EEO 992304" OO pad Hee. ө, 
4% cord eire анс Stock es 90 666 55560 
өлө River Plate Elect. Lt. & Traction 5% 1st Mor.Deb. .. 
44% Royal Electric Co. of Montreal 44% 1st Mrt. ae e 
9/6 | Bt. James'sand Pall Mall Electric агу ........ 
3/6 D 7 per Cent, Preference fari 
8% ри per Cent. Debenture Stock (red. d xd 
eer алаа kets Electric Supply socos ve 
4x Do, 4% Debentures rere 
"a Bouth London Electric Supply Ordinary. 8 
56 | Westminster Electrice dupplv Ordinare . và 
1/3 Do. 5 per Cent. Cum. Pref. (£2. 10s. paid)... — 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
dert e Shares (1 to 260 OZ) s —— +00 
8 Permanent 6% Deb. Btock c Й 
6/0 | Barcelona Tramways Ordinary . . . . nm 
5/0 Do. 47 Cumulative Preference .... ad 
2 Do. Debenture Stock (red.) .................. 
[0 | Blackpool pl Fleetwood Tramways......... Ph beet ind 
oe Brisbane Electric Trams, колин, оғ нен: 
2/6 Do. 5% Cum. Pref... . 
43 Do. 4% Deb, Prov. Certs. . .., Xd 
8 Bristol Tramwa kuwaya and Carriage Ordinary see.. 
4 vePreference(fally pd) .... хі 
4 n 4 per Cent. Debentures [III ARIIIIIIIINIT xd 
4 British Columbia Electrio Railway Mecum РЕНИ 
5 0 ро. 6% Preference. 2260 „414116 6 666 * 
7, Do. 43% Ist Mort. A 
12/0 British Electric Traction Ordinary. . xd & rights 
6/0 Do, 6% Oum., Pref..... ess EX rights 
5% Do. b per Cent. Perpetual Debentures AC 
"m Buenos Ayres & Belgrano ey: — 
/0 Do, 6K os “a” Qum. Pref. . SPCR tta TE Ree 995.2499: ЕС 
10/0 Do. B” een) FOP eer ee LED .. 


ро. 5 per Gent. Debentures .. — 
5 Do. 57 2nd Deb. St'k Prov. Coria. (all pd. 59 
сои Tramways (Nos. 1 to 34 Mo. 


4 Ist Deb, Stock (Red) өгө» ха 
Саре Ж. с Tramways Shares . . . 
Central London Ordinary Stock sores TR 
Do. 4% Preferred ok dees e880 56650 
4% Do Deferred Stock . /—— обов om ог 
4% 4% Deb. ... 
2/6 oity oi Birmingham Trams, Co. [74 Cum. Pref.... 
4 4% 1st Mort. Debs. ....... ned 
2% | Olty and South London Railway Ооп. Ordinary... "sl 
1/0 Ordinary (Nos. 22,501 to 60,002) ....... 
0/11 Do. (60,001 o 70,000) ........ .. 
5% Do. ö per Cent. Vapaan Preference (1891). 
6% Do, (1896 ГІТ ҮТҮ COCs CPP Cee ee Beem IM . 
ef Do. Speed "a % 
$% Do. 4 per Cent. Perpetual Debenture .. 
6/0 | Dublin United Tramways (1896) Ltd. » Ordinary... 
6/0 Do, 6 per Cent. Preference... 


84% Do. 33 per Cent. Mort. Debs, (red. s 
Electric Lgt. & Traction of Australia 67; Cum. Pret. 
% Do. 5 per Cent. Debenture Stock (red.) xd) 
Great Northern and City Railwy Pref, mets e). 
рери Tramways Ordinary .......... (i 
EH 6 per Cent. Preference. . .. es Xd 
X 1 Do 4% per Cent. Debenture .. ... xd 
Isle of Thanet Electric Trams and Light'g g 5% ; Pref..! 
Laverpoo) Overhead Railway Ordinary 1 
5% Do. 5 рег Oent. Preference ...... rece ee 
Do. 4 per Cent. Debenture . 
6/0 London United Trams 5% Саш. Pref. (£10 р: aid) id 
Do. 6 108, paid) pas * Xd 
YA Do, „Ist Mortgage Debenture Stock ... xd| 
Do, ney. Certs, (276 paid)... bik «a ха! 
b Milwaukee Elec, Rail, &Lt.Co. 59530yrCn. Mrt. Bonds. 
5 Montreal Sir’t R’lw’ySt’rl’g6% Mort. еер кын de 
ye Do. Bterling 


44% Debentures (1922) .. 


New "igo Traction Ordinary ....... —— P 
6/0 Do. des Oent, Cumulative Preference .... 
5% Do. per Cent. Mort. Debs. (Reg.) xd 
6% Perth (W. А. J Elec. Trams, Ltd, 1st Mrt, Deb. Stk. ха 
5/0 Potteries Blectrio Traction — 00-06, 
5 0 6 per Ognt, Cumulative ence........ 
442 Do, ч Cent. Debenture un MET E E 
2. | iouth Lancashire Zi:zz::2 Traction & Power Ora. 


PREVIOUS 
Ұккк'в PRICE, 
JUNE 24. 
i 
100 101 
lt 12 
99 10} 
101 01 
9 9j 
J 84 
84 94 
By Pè 
105 167 
E 10 
8 9 
53 6i 
105 107 
5 53 
108 111 
8 9 
11j 124 
121 126 
101 14 
7% 84 
12 18 
w^ E 
t 6 
102 106 
7 8 
r^ r^ 
6 
101 104 
104 107 
13 1 
4 
(4 99 
16 17 
109 113 
97 160 
14 1б 
Б 6 
"a 12 
% gg 
168 165 
l4} 154 
85 94 
97 100 
11 2} 
80 90 
23 34 
11 12 
84 4 
4) 
15 13) 
8 9 
P$ 9i 
95 100 
134 144 
ti ‘} 
44 5 
102 105 
91 29 
10 10} 
106 108 
7 7 
93 10 
102% 104% 
12 18 
111 12} 
124 127 
18 1 
4i Б 
Б 5g 
162 1C5 
95 £8 
106 108 
18 28 
104 107 
105 108 
100 103 
ЖТ 0. 
4 L 
101 104 
71 74 
128 133 
123 181 
122 126 
115 118 
112 12 
lip 164 
96 99 
4} 41 
93 101 
8 9 
23 24 
131 14 
110 113 
4h 5 
412 41; 
10% 11 
99 101 
10) 11 
5h 6 
104 106 
64 56 
115 119 
104 106 
104 106 
2 3 
3 1 
96 100 
89 102 
9 10 
10 ll 
107 110 


Price 
bie = er vad 
July 2. 
i i 
100 104 
» 1 
10 
101 104 
ð 14 
9 of 
84 9 
83 94 
105 107 
9 10 
^ 9 
b 
105 1 
Б Б 
109 112 
9 
11 19$ 
181 126 
101 104 
7| 8] 
12 18 
108 111 
ti 6% 
102 105 
7 Б 
10 11 
63 63 
101 104 
164 107 
14 11 
4 44 
74 93 
16 17 
109 113 
93 101 
14 15 
5 8 
9 102, 
10 T 
103 106 
l4} 154 
St — 90 
17 100 
14 22 
80 90 
24 3} 
1 12 
3% 31 
44 $i 
12b 30 
8 9 
8} 9i 
95 100 
188 463 
3} 4i 
44 b 
162 165 
21 22 
10 10} 
(5 07 
7 74 
93 102 
102% 1047 
12 13 
12 123 
121 127 
1 M 
4 tà 
5 54 
102 106 
#5 98 
1C6 108 
2 2 
106 109 
10% 109 
из 106 
117 £0 
43 E4 
161 104 
73 76 
128 133 
12 131 
153 128 
116 118 
è 123 
144 154 
(6 £9 
| 41 43 
99 102 
8 3 
73 74 
134 1382 
103 110 
m 5 
433 412 
104 li 
97 99 
13 11 
Ж;: Sh 
106 107 
19 81 
115 119 
104 106 
104 106 
2 3 
3 1 
93 £5 
903 102 
J 10 
10 11 
107 


RATE PER 


CENT. 


YIELDED. 


£ 8. 
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DIVIDEND DUE. 


March and September 


February and August 


March . 

June and December... 
Febrüary and August 
January and Jul 
June and Decem 


March and September 


January and July 


... 


Маг., June, b Sept, Dec. 
October 


April an en 
June " December ... 


March "** 88 Fee Cee Oe bee eee 
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January aud July vas 
April and October...... 
February and August 


March and September 
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February and August 


February and August | 
May and N ovember ON 
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| March and September 


| January and J uly 
February and August 
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BUSINESS DONE 
DURING 8 DAYS 
ENDING JULY 2. 


Highest | Lowes 
19] x 
eee E 
9} oe 
IT. xn 
51 ы 
9 n 
E êh 
12 2 
P. E 
Es 26 
... 3 
... on 
ө — 
£5 25 
lig E 
LII LIII 
I eee 
ene 
153 к 
99 * 
oes eee 
ЕТ 2 
4 nes 
е хд 
E oo 
eee eee 
93 LIII 
19i 194 
128 11j 
104 103 
1С8 106 
1 t 6 2 eee 
1024 1003 
74} 711 
2 не 
LI JI oes 
171 e 
106} 1064 
. La] 
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PREVIOUS Price RATE PER BUSINESS DONR 
PARENT — ane NAME, Wzzx's Риск, Wednesday, Cxxr. DIVIDEND DUE. DURING 8 DAYS 
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We conclude this week our summary of the proceedings at 
the Seventh Annual Convention of the.Incorporated Municipal 
Electrical Association. The general excellence of the Papers 
and discussions was maintained, and the Association settled 
down to work each day in a more serious and earnest mood 
than has frequently been the custom at previous meetings. 
The fortuitous absence of Papers read by Chairmen of Com- 
mittees, and thé highly technical character of the subjects 
discussed in the Papers of the engineer members con- 


tributed largely to this. We think that the electricity 


committee section should be encouraged to express their 
views on managerial and administrative methods, and that, 
when good Papers on such subjects have been contributed, 
a Town Councillors’ day” might well be set apart for 
them, as has been done on frequent previous occasions ; but, 
in return for this, there should be a tacit understanding that 
their fluent but oft-times pleonastic oratory should not be 
interposed during discussions on purely technical subjects. 


Амоне the items in the,Counoil's report which will be read 
with considerable interest, is an announcement to the effect 
that a Corporation has succeeded in obtaining Parliamentary 
sanction for a " stand-by supply" clause. This clause, it will 
be seen, makes it legal for the Corporation to demand a 


Prick ЅІХРЕМСЕ G 
Abroad 8d., or 16 cents, or 8c. a 


by to a private plant, even if no current be taken from jhem ; 
and, in the event of dispute, provision is made for arbitration. 
The question of. guard wires is also dealt with in the report, 
and their abolition is recommended. It may be pointed out 
in this connection that the Post Office holds a paramount 
position, and if the Postmaster-General insists on guard 
wires the Board of Tráde is powerless to interfere. A friendly 


‘conference between representatives of the muuicipal and com- 


pany tramway interests and engineering répresentatives of 
the Post Office, the National Telephone Co., and the Board of 
Trade would probably accomplish more than deputations. 


— — 


In our current issue we continue the description commenced 
last week of the splendid collection of tramway matériel con- 
stituting the second International Tramways and Light 
Railways Exhibition. This exhibition will close to-morrow 
night, after a highly successful run of 12 days. It has 
been well attended, for although, perhaps, the general public 
has not crowded the aisles, the attendance has been mainly 


ok persons interested in tramway affairs, and we are glad to 


learn that the exhibition has resulted in the transaction of a 
large amount of business. If there is one regret, it is that it 
has been found impracticable to extend the period before 
bringing it to a olose, and we hope that the next exhibition 
in this series will be opened for at least a month.. Another 
regret, which we ourselves feel personally, is that space has 
not permitted of our describing all the many interesting 
exhibits before the closing day. We devoted a large portion of 
our last week's issue to these exhibits, and a still larger part 
of the current issue is devoted to the same purpose. In 
future issues we shall describe the remaining exhibits, so far 
as they are of interest to our readers. We congratulate the 
promoters of the exhibition upon the success they have attained, 
and we tender to them our best thanks for the assistance we - 
have received from them in the preparation of our articles. 


— i 


Ir was suggested in the illustrated article on The 
Coronation Illuminations,” in our issue last week, that had 
all the electrical illuminations been called into simultaneous 
use, as originally intended, their effect would not have raised 
the station load anywhere to more than the top winter load. 
Our contemporary, the Journal of Gas Lighting, has investi- 
gated this matter, from the gas lighting point of view, and 


reasonable sum for allowing their mains to be used as a stand- | what it has been able to discover possesses no little interest 
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for electricity supply engineers. Broadly speaking, our con- 
temporary finds that in many important places where gas 
illuminations have been exhibited on an extensive scale the 
day's oonsumpfion of gas has not exceeded the consumption 
on the corresponding дау in 1901. For instance, in Dublin, 
where illumingtions were in full swing on Monday and 
Tuesday last week, the gas consumption was 2,228,000 and 


2,286,000 cubic ft. respectively. On the corresponding days І 


last year the consumption was 2,894,000 and 2,486,000 cubic ft. 
respectively—aotually higher figures on each day. This 
should encourage electricity supply engineers in the belief 
that even a large amount of current for electric illuminations 
would not over-tax а properly-equipped station, nor put any 
severe strain on the station staff. 


CRD 


WE publish in another column of this issue a résumé of 
the report of the Select Committee appointed to consider the 
question of the repayment of loans by local authorities. The 
most important recommendation made by this Committee is 


that in the case of R productive Work” (which expression 


the Committee prefers to ‘‘ Municipal Trading”) the repay- 
ment need not be recommenced immediately. On the other 
hand, it declares emphatically against the payment of 
interest out of the capital borrowed. For the benefit of the 
municipal section of the electrical industry we hope that this 
recommendation will be adopted in a Government Bill next 
session. 


An interesting arbitration recently occurred at Devonport 
tetween the Corporation and the local tramway company. 
For nearly a year. the Corporation supplied electric energy to 
the tramway company before the price was desided upon, and, 
as a result, the amount to be paid had to be decided by Major 
CanpEw, as the arbitrator appointed by the Board of Trade. 
The company’s original offer was on a sliding scale of 134. 
per unit for the first 100,000 units, 134. for the second 
100,000 units, 14d. for the third 100,000 units, and 1d. for 
all beyond. The Corporation insisted on a flat rate of 24d. 
рө: vnit—which was not only flat, but tall. Each gave way 
ld. on the prospect of arbitration, but these concessions did 
not mend matters. The award of the arbitrator was made on 
the maximum demand system, assuming a maximum load of 
500kw., and as a result the charges are equivalent to a flat 
rate of 1:8d. per unit. This, indeed, is quite high enough a 
charge for an electric light committee to make for the privilege 
and advantage of having a tramway load added to their lighting 
load. It should be possible for the Corporation to supply the 
iramway company at & much cheaper rate than this. 

— 


THE majority of electric traction engineers will have read 
with no little astonishment the letter from Lieut-Col. R. E. 
Crompton in our last issue, on the relative merits of electric 
tramways and omnibuses. That so experienced and greatly 
respected an engineer should hold such views as are expressed 
in that letter, and that he should have the confidence and 
courage to advance them before a Parliamentary Committee, 
are facts which demand from the electric traction fraternity 
careful consideration of Lieut-Col. Свомртох'з position. The 


ment from his crit ics. 
examine cafefully, to see what degree of substance and 
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champion of these new and astounding doctrines is far too 
experienced an engineer to warrant cavalier and flippant treat- 
It is rather incumbent on them to 


solidity there may be in the foundation for these remarkable 
views. M F 


Examinine first the positive side of Lieut.-Col. Crompron’s 
position, we find that it is primarily based on a belief in the 
accumulator omnibus. We are told that we already see 
considerable numbers of these vehicles running satisfactorily 
in the streets." This statement makes us rub our eyes and 
ask, „ Where ?— which streets? We cannot find these 
‘buses anywhere. The next statement is that ‘next year 
will see an enormous development of this use of electrical 
power.” So it has been every year since accumulator cars 
were first thought of—it has always been next year will 
see,” &c. Even on tramrails accumulator cars are far from 
being a success ; they are being given up in most of the Con- 
tinental cities where they have been tried—vide our report this 
week of the recent Tramway Congress at Islington. And 
if these cars are uniformly such a failare when run бп rails, 
what hope of them for common roads? We fear that the 
problem of “ carrying our workers to and from their homes 
in the country to their places of employment in our towns” 
has but a poor chance of solution if we are to put our trast 


in the accumulator omnibus. 
— — 


Bor let us look at Lieut.-Col. Crompron’s negations. And, 
granting, for the sake of argument, that the accumulator 
omnibus has a commercial existence —which it has not —let 
us see how he compares its, performance with that of the 
trolley oar. Lieut.-Col. Crompton denies that the carrying 
capacity of a street is increased by tramways, but he offers no 
proof of this singular assertion. It is а matter of wide prac- 
tical experience that the reverse is the case, provided the 
number of slow horse-drawn vehicles is not so great as to 
prevent the trolley cara from running at their full safe speed. 
As to congestion, it is ridiculous to say that the trolley cars 
are the cause, when it is always the horse-drawn vehicle— 


"perhaps laden with garden or other country produce ”— 


which blocks the way. Who ever heard of a trolley car with 
a clear headway causing congestion ? Another of Lieut.-Col. 
Свомртом'в bogeys is that tramways cause congestion owing 
to the “ want of overtaking power of vehicles running on 
rails.” What magic have rails to produce such a defect? 
Really, it is surprising that anyone who has ridden on trolley 
cars so much as Lieut.-Col. Свомртом must have done should 
have failed to perceive their marvellous ‘ overtaking power." 
We would back a fully-loaded trolley car against any accumu- 
lator omnibus yet built, to have a far superior overtaking 
power—and with far less risk to pedestrians in the performance. 
— 

FınaLLy, we may notice the curious reflection that “no 
опе, not even Mr. Стлғточ Rosixson himself, imagines that 
electric tramways can be laid in every street in our towns, and 
unless this were done it is always necessary to encourage the 
development of mechanically-propelled vehicles to take the 
place of the horse-drawn traffic.” We imagine that Mr. Carron 
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Ковіхвох would not object to taking tramways into every 
street, if it would pay to do so; while we cannot conceive that 
even Lieut.-Col. Crompton would venture to run public electric 
omnibuses through every street if it would not pay. What 
reason is there for supposing that the people living in side- 
streets want Lieut.-Col: OnoxProw's "buses any more than 
Mr. Сілғтох Rosinson’s tramcars? And what evidence is 
there that they would pay, even if people do want them ? 


— — 


As a matter of fact, Lieut.- Col. Crompton, although pro- 
fessedly the champion of the electric omnibus, has shifted 
his ground more than once in his letter. Where he 
inveighs against tramrails he is really the champion of the 
cyclist ; where he speaks of our roads. rapidly becoming 
cleaner,” he is attacking, not the trolley car, but the horse, 
-and thereby is advancing no argument against tramways. 
Where he talks about ‘ overtaking power" he is doubtless 
thinking of polite regulations against excessive speed, but he 
forgets that—theoretioally, at any rate—these regulations are 
directed quite as much against his electric omnibuses as 
against tramcars. Where he speaks of congestion, he is in 
reality arguing against all heterogeneous traffic, whether 
drawn by horses or prop: Пей mechanically; aud quite unin- 
tentionally, but nevertheless most forcibly, he is thereby 
advancing one of the strongest arguments in favour of all 
traffic being oonveyed on rails, wherever speed and large 
carrying power are matters of importance. 


— — o ec ne 


Sir Oliver Lodge. — The Council of the Birmingham Univer- 
sity, meeting on Wednesday, passed a resolution congratulating 
Sir Oliver Lodge on the honour which had been conferred on 
him, and expressing its gratification that, on a national 
occasion, the principal of the university should have been 
selected by His Majesty for special distinction among men of 
science. 


. Lancashire Light Railways.—The first important section of 
the undertaking of the. Lancashire Light Railways Company 
bas been completed, and on Monday, the 30th ult., the ficat 
electric cars ran through from Liverpool to St. Helens. A 
15-minute service of cars, coveriog the distance in about 
1 hour 10 minutes, has been arranged, and the through single 
fare will be 9d., as compared with 114d. charged by steam 
railways. 


Institution of Junior Engineers.—Oa Saturday the 5th 
inst., the members of this Institution paid a visit to the 
American Exhibition at the Crystal Palace, the exhibits of 
Messrs. Babcock and Wilcox, the Fairbanks Company, Messrs. 
Charles Churchill & Co., Messrs! W. C. Horne & Sons, 
the Blaxton Engineering Co., the Niles Cement Pond Co., 
and Messrs. Stirlings Motor Carriages Co. receiving special 
attention. | 


Northern Section of the National Electrical Contractors' 
Association. —A meeting of the above Association was held in 
Sheffield on Saturday last, when representatives from most of 
the towns in the North were present. At this meeting the 
rules of the Association were discussed and finally passed, and 
а scheme for the registration of workmen discussed and 
approved. Matters relating to organisation and to amalgama- 
tion for certain purposes with kindred associations were also 
discussed, and it was reported that the local associations had 
been found of use in many ways. 


Wireless Telegraphy.—A statement was lately published by 


Laffan's Agency that the wireless telegraph station of the 
Marconi Company at Glace Bay (Cape Breton) was fully 


equipped, and that the transmission of messages across the 
Atlantic was to be effected about the middle of July. Another 
report was that wireless messages had been exchanged between 
the Cape Breton station and Poldhu, on the Cornish coast, 
but with what success was not recorded. We understand that 
neither statement is correct, and that much work has yet to 
be done before the interchange of wireless messages between 


England and America is established. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia - Cyprus June 21, 1899 — 
Bun... canteccasss April 19, 1902 — 
St. Lucia — St. Vincent May 9, 1902 — 
St. Lucia— Grenada .. ......... May 9,1902 .. — 
Dominica—Martinique ......... May 9,1902 . — 
St. Lucia— Martinique ......... May 9,1908 ... — 
Guadeloupe Martinique May 9, 1902. —. 
Jeddah—Suakim.................. June 18, 1902 July 8, 1902 


Mozambique —Majunga (Mada- 
June 19, 1902  ... 
July 7,1902... 


More Newspaper Science.— The following delightful example 
of newspaper science is worth reprinting. We extract it fro 
a northern contemporary of large circulation :— | 
GERMAN INVENTOR'S GREAT TRIUMPH. 


A NRW Gas FROM AIR. 


Following the announcements of the success of oil as a fuel comes a 
statement from Cleveland, Ohio, that a German resident of that town 
named Soeder, has invented a new gas from air, which he claims will propel 
vessels across the Atlantic at a nominal cost. A very small quantity is 
sufficient to do an enormous amount of work, and on an ocean veesel the 
space occupied by cylinders containing the gas would take up space so 
small as not to enter into the calculations of constructors. Capitalists are 
shy of entering into negotiations with Seder, but the latter offers to sub- 
mit his invention to any test desired except that of allowing other scientists 


to examine his apparatus for making the gas. 


An Alleged New Element.—The Berlin correspondent of 
the Standard states, in yesterday’s issue, that Prof. Marckwald, 
of the Berlin University, announced, at the last meeting of the 
Berlin Physical Society, that he had discovered a new element. 
The element in question is radio-active, and of extraordinary 
energy. Herr Marckwald has separated it from the radio- 
active bismuth. The so-called ‘‘polonium,” of the uranium 
salts, consists, in Herr Marckwald’s шоп, substantially of 
ordinary bismuth and of a new metal, in the proportion of 
1,000 to 1. The new metal can be separated. by electrolytic 
process. The rays it emits are something like those of radium, 
but differ in being almost completely absorbed by paper, as 
well as by glass. Herr Markwald has prove that a porcelain _ 
tube, heavily cha"ged with electricity by rubbing, immediately 
lowers its charge when a morsel weighing hardly a milli- 
gramme of this metal is brought within a distance of 1 deei- 
metre. The chemical separation of the new metal is rendered 
very difficult by the faot that 1 ton of ore contains hardly 


1 gramme of it. 


Magnetism of a Moving Charge.—In a recent issue of the 
Philosophical Magazine Prof. R. W. Wood describes a most 
ingenious modification of Rowland's famous experiment, going 
to show that a moving particle charged with electricity may 
deflect a magnetic needle, just asa continuous current of elec- 
tricity does. In Rowland's experiment, and in repetitions of 
it since made, the charged body was on the rim of a revolving 
disc, and the highest speed with which the charge can ba 
moved is, with this arrangement, less than 800ft. per second. 
Prof. Wood, has, however, succeeded in obtaining a stream of 
charged particles moviog at a speed of about 2,000ft. per 
s-cond, and with these the effect on a magnetic needle is very 
marked. He uses a modification of Armstrong’s hydro-electric 
machine, in which, it will be remembered, a jet of steam is 
electrified by friction as it rushes through a suitable orifice. 
In Prof. Wood's apparatus, however, the steam was replaced 
with carbon dioxide flowing from a cylinder, in which it is 
stored at very high pressure. The jet used was 2:ómm. in 
diameter, and, as usual, a portion of the issuing gas solidified 
on its escape. These solid particles were charged with positive 
electricity, the potential being such that sparks about lom. 
long could be drawn from the iron cylinder in which the CO, 
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was stored. The flow of charged particles was directed 
through a glass tube placed about lin. below a magnetic needle, 
and marked deflections of the latter were obtained, which 
were reversed in direction when the flow of gas was reversed. 


The Liverpool Self-propelled Traffic Association. — The annual 
meeting of the Liverpool Belf-propelled Traffic Association was 
held on the 8rd inst., under the presidency of Mr. 8. B. Cottrell. 
The report by the Council stated that they had approved 
amended terms of affiliation under which members of the Asso- 
ciation obtained the advantages of membership of the Motor 
Union, in accordance with a resolution passed by the Auto- 
mobile Club. The privileges, it was reported, included defence 
where any principle was at stake, or in case of an intolerant 
magisterial ruling. The Council were strongly of opinion that 
the Association should continue its special work on behalf of 
heavy automobilism. At the same time they saw no reason 
why, having assisted in bringing that branch of the movement 
to a stage where it was powerful enough to develop com- 
mercially the scope and aims of the Association, it should 
not include the interests more generally associated with the 
pleasure or light carriage branch. It was, therefore, recom- 
-mended that arrangements be made to provide the nucleus of 
a club-house. In conclusion, the Council expressed their 
regret at the resignation from the honorary secretaryship of 


Mr. E. Shrapnell Smith, whom they described as the founder 


and guiding spirit of the Association. It was stated that Mr. 
Smith would continue to serve as a member of the Council. 
The report was adopted. Office bearers were afterwards 
appointed, the Earl of Derby being re-elected president, Sir 
Alfred Jones vice-president and Prof. Hele-Shaw chairman of 
the Council. 


The Galileo Ferraris Award.—Tae committee for the 
Galileo Ferraris Award, which was instituted in 1898, being 
composed of the representatives of the executive committee for 
the General Italian Exhibition held in Turin in 1898, of the 
Chamber of Arts and Commerce, of the Royal Academy of 
Science and of the Royal Industrial Museum in Turin, have 
determined to open an international competition for the 
‘award of this prize on the occasion of the unveiling of the 
monument to that illustrious scientist in Turin in the latter 
half of the month of September next. The award is of 
16,000 Italian lires (£600) together with the compound 
interest thereon accumulated since the year 1899 up to the 
day of the award, and it shall be granted to the inventor of 
some practical application of electricity, from which some 
noteworthy progress may arise. Competitors may produce 
either pamphlets, schemes and drawings, or machines, 
apparatus and contrivances concerning their invention. The 
jury, composed of the aforesaid committee, shall have full power 
to cause practical experiments to be made upon the inventions 
entered for competition, and проп the relative apparatus, 
contrivances and machines. Competitors are to file their 
te and deliver their works, machines, apparatus and 
whatever appertains to their invention not later than 6 p.m. 
on September 15, 1902, at the office of the secretary of the 
committee, care of the Administrative Committee of the 
First International Exhibition of Modern Decorative Art, in 
the buildings of the Chamber of Commerce and Art, 28, Via 
Ospedale, Turin, Italy. 


Retirement of a Metropolitan Telegraph Superintendent.— 
Mr. C. T. Fleetwood, who for many years had the chief 
superintendence of the great metropolitan postal telegraph 
system, has just retired írom the service, having passed the 
age at which retirement becomes compulsory. Mr. Fleet- 
wood owed his important position to his complete mastery of 
the underground and overhead systems of telegraphy owned 
by the Electric and International Telegraph Co., in which 
company he had served since 1854. On the retirement of 
Mr. Isherwood at the time of the transfer of the telegraph 
companies to the State, his principal assistant was Mr. Fleet- 
wood, who consequently came into prominence as the only man 
left available to carry out the vast extensions in London neces- 
sitated by the concentrations of the companies and the reduc- 
tions of tariff. Ahighly intelligent officer, an excellent organiser 
and possessed of remarkable grasp of the details of the metro- 


politan telegraphic arteries, he was also greatly valued by his 
new employers by reason of his extreme amiability of character, 
which recommended him greatly to the official mind. Of late 
years Mr Fleetwood’s labours were much enhanced by 
the changes and enlargement which have taken place 
in the telephonic branch of the service, and it is not 
unlikely that some change will have to be made so as in 
fature to lighten the responsibilities of this important office. 
Mr. Fleetwood bas on more than one occasion earned and 
received public commendation for the services he has rendered ; 
once on the occasion of the carrying over in 1878 of the wiring 
from its old situation in Telegraph-street to the new central 
office provided in the General Post Office buildings, St. 
Martingle-Grand, and more recently in connection with 
Queen Victoria's Diamond Jubilee, when special arrangements 
had to be made for transmitting her late Majesty’s Royal 
messages io the colonies and to Indis. Mr. Fleetwood's 
unfailing kindliness and modesty of charaoter endeared him 
to his subordinates, by whom his retirement will be much 
regretted. 

A New Air-lift Pump.—In yesterday's issue of the Financier 
and Bullionist there is an article describing a new air-lift 
pump which has been installed at the power stations of the 
Central London Railway and at Ilford. It is well known 
that the efficiency of an ordinary deep-well pump is only 
about 40 or 50 per cent. after it has been working for some 
time, while the efficiency of an ordinary air pump is 25 per 
cent. at the best. In the event of any grit getting in the valve 
of a deep-well pump the result is anything but pleasing. The 
pump has to be stopped for a period of several days, sometimes 
weeks, and the slightest breakdown of any detail in connection 
with the pump occasions a long delay and a consequent 
waste of & large amount of time and money. The risk of 
breakdown is almost eliminated in the air-lift pump, and the 
simplicity of the system ів a distinct point in its favour. One 
power house can supply the necessary power for any number 
of pumps, and when all expenses entailed by repairs, &0., are 
taken into account, it is not at all certain that the efficiency 
of the deep-well is better than that of the air-lift pump—at 
any rate, from a financial point of view. This only applies to an 
air-lift pump with an efficiency of about 25 per cent., but by the 
invention of Mr. Joseph Price, of the firm of Messrs. Le Grand 
and Sutcliff, it is claimed that this can be increased by 40 per 
cent. With the ordinary air-lift pump a certain amount of 
water is forced up a tube of uniform bore by compressed air, 
which, as it rises, expands and parts with в good deal of its 
energy in giving momentum to the column of water above it. 
This, of course, causes the water at the top of the tube to 
move considerably faster than that at the bottom. Mr. Price 
has departed from the rule of making the tube of uniform 
bore, and has made the rising main to taper. As the air 
rises with the water it still expands, but as the tube is greater 
in diameter it oan expand laterally, thus leaving the actual 
height of the column the same as when it entered the tube at 
the bottom. No addi ional momentum is given to the water, 
and it leaves the rising main at precisely tha same rate as it 
entered. This pump should be of considerable service to 
central station engineers and to those engaged in mining 
work, and in any case where a continuous supply їз needed. 

Experiments on Alternating - current Electrolysis. — The 
experiments on alternating-current electrolysis, briefly referred. 
to by Mr. Trotter at the meetings of the Incorporated 
Municipal Electrical Association last week, consisted in 
passing a small alternating current between two lead sur- 
faces a few inches apart and separated by moist earth, and 
observing the effect on the lead after a protracted period. 
Since the meeting we have been able to inspect the result of 
Mr. Trotter's experiments, and in response to our enquiries 
he has given us some additional particulars of the tesís. 
First, two 18in. lengths of llin. pipe were laid parallel to 
one another about Gin. spart, and a current of 1 ampere 
at со 88 from the Deptford mains was passed between them. 
The pressure was 100 volts, the dampness of the earth being 
adjusted to maintain 1 ampere. A distinct and sharply- 
detined incrustation on the lead, evidently due to electrolysis, 
was observable in six weeks It was confined on each 
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pipe to about 45 sq. in. This effect wae then compared 
with that of still lower current densities by burying а series 
of plates in the same way, the first plate having a surface of 
{ ва. in. exposed (the remainder of the plate being painted), 
e second a larger surface, and so on up to 9 sq. in., the 
current sent through the series being Ngo ampere, so that the 
current density at the surface of the first plate was =; ampere 
per square inch, the same as on the pipes, and on the last 
plate Tho of an ampere per square inch. The incrustation 
on the first plate was comparatively thick, and even on the 
largest plate of 9 sq. in. surface showed slight but unmistakable 
signs of corrosion. The outermost faces of the series of 
plates showed only very slight traces of corrosion. This latter 
effect was observed after four weeks. The earth used was taken 
from the garden in front of Mr. Trotter’s office. Mr. Trotter 
was, unfortunately, unable to devote to the experiment the time 
necessary for making a proper quantitative test of the weight 
of lead removed or of the minimum voltage necessary to start 
the electrolysis. He regards the result, however, as a proof 
that—contrary to the opinion expressed by Mr. W. M. Mordey 
at the Institution of Civil Engineers—alternating currents 
will electrolyse lead pipes at current-densities lower than 
1 ampere per square inch, and he considers that the burden 
of determining the amount of this electrolysis should rest with 
those advocating electric traction by alternating currents. 


Fire at the London Wall Telephone Exchange.—All our 
readers, whether telephone engineers or not, will sympathise 
with the National Telephone Co. in the severe loss it has 
sustained by the burning down of the London Wall telephone 
exchange on Wednesday night. This exchange was one of 
those which had been entirely re-equipped recently on the 
central battery system, so that in addition to the loss and 
inconvenience owing to the disorganisation caused in its 
London telephone service, the company has been deprived of 
one of its finest and most valuable pieces of engineering work. 
The fire, the cause of which is not known, was first observed at 
the intermediate distributing board on the first floor at 8 o'clock 
in the evening. The day staff had left, but endeavours 
were made by the male night staff to extinguish the 
flames. These efforts were unavailing, the fire having 
apparently taken a hold beneath the flooring, and the fire 
brigade when it arrived was no more successful. The few of 
the staff who were at work in the building were able to leave 
without difficulty when it became evident that they could do 
nothing to prevent the spread of the fire; but the switchboard 
was entirely destroyed and the complete building was gutted, 
all the apparatus, with the possible exception of the battery 
and some of the power plant, being rendered absolutely value- 
less. Although the large derrick at the top of the building 
remained standing, the wires have, of course, become a mass 
of confusion; and unfortunately this is not confined to the 
lines of subscribers on the London Wall exchange, but extends 
to a large number of junction lines between other exchanges 
which pass through test jacks at the former buildings on 
their way. In all, about 2,500 subscribers were connected 
to the exchange, and the junction wires:leading to and from 
it bring the total number of lines interrupted up to 
about 8,000. The first work of reconstruction, which 
is already partly completed, is the sorting of the through lines 
referred to, and re-establishing their continuity. Arrange- 
ments have already been made for transporting a spare switch- 
board now at the Holborn exchange to temporary premises 
adjoining the building which has been destroyed, and fortunately 
а 1,500-subscriber extension to the central battery switchboard 
at London Wall was already on order. The building must be 
re-erected, however, before any permanent connections can be 
made, and the disorganisation of telephone traffic will neces- 
sarily extend over a long period. Luckily, the magnetogene- 
rators had not yet been removed from the subscribers’ 
instruments, so that the temporary connections to the 
indicator board from Holborn will be less difficult than would 
otherwise have been the case. Subscribers will be seriously 
inconvenienced by this untoward event, and they must seek 
what comfort they can in the assurance that the company will 
go forward with the work of reconstruction and re-connection 
as expeditiously as is possible. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fovexær D'Arsa.] 


Atomic Weights.—J. H. Vincent has. discovered a new 
numerical relation between the atomic weights of the elementa. 


It is 
W- Nr, 


where W is the atomic weight, and N the number of the 
element in an ascending series, There are, however, certain 
gaps in the series which the author allocates to elements yet 
to be discovered. Hydrogen would, of course, be No. 1. 
Helium, the next. element of the known series, has to be 
called No. 8, as 81?1 = 3780, which agrees with the observed 
value 8:98 within 8:8 per cent. Lithium is No. D, as 
51217-0129. This leaves gaps for elements of atomic weights 
2:813 and 6-352. After lithium, the series is continuous up to 
No. 60 (samarium), for which 601?! = 147:5. The remainder 
of the series up to uranium contains 13 gaps, the atomic 
weights for which are, in round numbers, 150, 158, 162, 168, 
177, 180, 218, 216, 219, 222, 226, 228, 285. If any or all 
of these gaps are subsequently filled up, the author's formula 
will achieve a great success. Meanwhile, it is interesting to 
notice that the greatest deviation from the rule is shown by 
iodine, whose atomic weight comes out wrong by 39 units. 
But this, as the author clearly shows, may be due to a wrong 
serial number assigned to it. If it changed places with tellu- 
rium, not only would the error be much less, but the periodic 
law would be better observed. | 
[J. Н. Vincent, Phil. Mag., July, 1902.] 


Discharge from Hot Metals.—R. J. Strutt has found that 
the discharge of positive ions by hot metals can be detected 
at much lower temperatures than has hitherto been supposed, 
becoming apparent very far below red heat, and increasing 
rapidly with the temperature. It will be remembered that, 
according to W. Wien, the discharge potential at the ordinary 
temperature and in an “ absolute vacuum is + 8,000 volts. 
The lowest temperature at which the author found a discharge 
was 200°0. The temperature at which the effect becomes 
sensible does not appear to depend very largely on the nature 
of the metallic surface or on the surrounding gas, but, like 
contact electricity, it alters nearly as much from slight changes. 
in the condition of the surface of the metal, produced by con- 
tinued heating, as it does when an entirely different metal is 
substituted. Oxidation appears to be, on the whole, unfa- 
vourable to the discharge of the metal. Thus, with a charge 
of 100 volts, silver showed a leak of 10 divisions of an elec- 
troscope scale in hydrogen at a temperature of 228deg., whereas 
the same leak required a temperature of 287deg. when the 
metal was copper and the gas was air, and 810deg. when in 
the latter combination the copper was oxidised and hydrogen 
substituted for air. The metal was in the form of & wire 
heated in a gas stove. 

[Hon. R. J. StnuTr, Phil. Mag., July, 1902. 


Lenard Rays. Tha velocity of Lenard rays produced under 
various pressures, a8 well as their energy and ionising power, 
have been determined by J. J. E. Durack, who used the 
photographic and electrometer methods for the purpose. The 
apparatus employed is shown in the diagram, which shows a. 
discharge tube, L, of the Lenard type. A plane aluminium. 
disc, c, served as cathode; the rod of aluminium connected. 
with e was enclosed in a thick-walled glass tube to prevent the 
discharge taking place from the rod, and the back of the disc: 
was covered with glass. An aluminium cylinder, aa, was used 
as anode. The end of the discharge tube facing the cathode 
was drawn down, and a brass tube, t, cemented on with seal- 
ing wax coated on the outside with soft Munich wax. This,. 
it appears, gives a perfectly air-tight joint, but the sealing- 
wax must only be melted, not burnt. An aperture about. 
1 5mm. in diameter was bored in the end of the brass tube, 
the brass being rather thick to prevent heating, and the- 
hole bevelled on the inside; on the outside a piece 
of aluminium leaf 00048mm. thick was fastened with 
soft wax. This constituted the window" W. A water-jacket, 
jj, surrounded the tube to keep the window cool. An outside: 
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observation tube was cemented on to the tube ¢ with sealing- 
wax; this tube contained the camera b, and was closed at the 
end with a rubber stopper, D. The velocities were found by 
measuring the deflections produced by the electromagnet MM. 
They were found to range from бох 10°cm. per second at the 
thigher potentials to 8:2 x 10°, or one-tenth of the velocity of 
light, for the lower ones, but the author thinks that higher 
velocities could be obtained with better insulation. When a 
large charged dise was brought near the window, it was found 
that the current discharged from it varied inversely as the 
square of the distance from the window. The author also 
‘found a figure for the number of pairs of ions made by the 
-collisions of one electron in travelling lom. of air at a pressure 
of 1mm. of mercury. The figure is 0-48, ог one-fiftieth of 
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‘Townsend’s value. The slower an ion moves, the greater is 
its absorption, and the greater also its ionising power. The 
author makes an interesting estimation of the radius of.an 
electron, and assigns to it the approximate value 10-"cm. 
This lies midway between two limits fixed by other considera- 
tions. 

| [J. J. E. Donack, Phil. Mag., July, 1902.] 


. A Micro-balance.—An approximation to within 1 per cent. 
is difficult to obtain when weighing a body of about 1 milli- 
gramme with a chemical balance. E. Salvioni, therefore, uses 
an apparatus, which he calls a *' micro-balance,’’ for deter- 
mining weights of the order of 0:001 milligramme. It consists 
essentially of a horizontal thread of glass, fixed at one end. 
The body to be weighed is mounted on the other end, and the 
flexure of the thread is measured by a micrometer microscope. 
A simple calculation shows that a glass thread of circular sec- 
tion, about 015mm. in diameter and 10cm. long, can support 
100 milligrammes without breaking, and can serve for find- 
ing its weight within 0-001 milligramme with an optical 
enlargement of 100 times. The objects to be weighed are sus- 
pended from the end by a carrier attached to a thin glass 
fibre, which also carries a spider's thread to serve asa reading 
mark, The evils attending elastic fatigue are eliminated by 
‘keeping the thread constantly bent when not in use. The 
weights used for control are platinum wires above 5 milli- 
grammes, and silk threads for smaller weights. To avoid 
hygroscopic action, it is best to operate in dry air and in 
‘closed vessels. | 
LE. SaLvioNr, Nuovo Cimento, May, 1902]. 


_ Wireless Telegraphy.—M. Wien investigates the mathematical 
significance of the coupled“ systems of senders and receivers 


` introduced by Braun, and sinee adopted by both Marconi and 


n" 


Slaby. The vibrations are not excited in the strongly- 
damped mast-wire, but in a feebly damped primary electric 
system of great capacity. The system is sketched in the 
accompanying diagram. The author quotes a very apt 
acoustic analogy to the coupled instrument. The independent 
exciter corresponds to a tuning-fork, which radiates little 
energy and is only slightly damped. The mast-wire corre- 
sponds to the resonance box which takes up energy from the 
tuning fork and sends it out. The transmission of vibration 
from one tuning fork to another is greatly enhanced by the 
resonance box, though the latter by itself ean possess only 
very slight energy of vibration. The author distinguishes 
between “loosely coupled” and closely coupled " systems, 
which differ by the mutual inductance between the circuits 


of the coupled elements, this being low in the former and 
high in the latter. The closely-coupled systems ara especially 
adapted for long-distance telegraphy, as the energy radiated is 

reat. The loosely-coupled systems radiate less energy, as the 
damping is great, but, on the other hand, they admit of close 
** tuning," so that they make simultaneous telegraphy possible. 
The author sketches a system of combined long-distance 
(single) and short-distance (multiplex) telegraphy, which should 
not interfere with each other. The coast station would be 
advised by the long-distance system of the approach of a vessel, 


Sender Receiver 


and could prepare its loosely-coupled systems for communi- 
cation at short range. Of such communications, 50 or so 
could be carried on simultaneously. The tuning should not 
be more difficult than that of a good piano. | 

(M. Wren, Ann. der Physik., No. 7, 1902.) 


Telephone Pibrations.— R. Kempf-Hartmann publishes the 
results of a lengthy investigation of the vibration of telephone 
membranes, undertaken with a view to clearing up the dis- 
turbing noises attending the telephonic transmission of sound. 
The telephone problem is that of receiving a series of varia- 
tions of density of the air at one point and faithfully repro- 
ducing them at another point. The practical solution is 
somewhat indirect, and consists in converting the changes of 
density into -vibrations of an elastic disc, and reproducing 
them byelectromagnetic means. This introduces complications 
due to the natural vibration of the disc such as would not exist 
if the transmitter were, say, a small gas jet, whose variations 
with the pressure were transmitted with the aid of a selenium 
cell. The author recorded the vibrations of а telephone dia- 
phragm by means of a mirror stuck on to it, and an arrange- 
ment of an arc light, a point diaphragm, a system of lenses, 
and a revolving cylinder of sensitive film. The first point 
investigated was whether a note received by the diaphragm 
gives rise to a corresponding series of vibrations of the 
diaphragm at once, or whether the vibration only gra- 
dually fell in with that of the air. The photographic 
traces of a tuning-fork note show that the reaction 
is practically instantaneous, the period of latency” not 
exceeding 0:0005 second. The maximum amplitude is attained 
as soon as two full periods have passed through. After that 
the curve for a constant sound remains remarkably constant. 
When the note ceases the proper vibration of the diaphragm 
persists long enough to be seen and even heard, but it is 
greatly damped by a rubber plug attached to the centre of the 
diaphragm. It also appears that the overtones which produce 
the rattling and clattering noises in the telephone are the more 
prominent the greater the amplitude of the diaphragm. This 
is contrary to what happens in reeds and strings, where the 
fundamental note becomes more prominent the greater the 
force with which the note is sounded. As regards the com- 
parative sensitiveness of the eye and ear, the author mentions 
that, generally speaking, the records show a sound whenever 8 
sound is heard, and vice versa. In traces of complete words, 
however, the records show a number of details which are quite 
beyond the perception of the ear. He gives some interesting 
curves representing vowels and consonants, which are repro- 
duced with the finest detail. 

[R. Keurr-HARTMANN, Ann. der Physik., No. 7, 1902. 
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ANNUAL MEETING OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION. 


(Continued from p. £40.) 


Friday July 4th. 


On Friday two Papers were read dealing with allied subjecta, 
but they were discussed separately. Тһе “ Notes re Earthing "' 
of Mr. H. Faraday Proctor (Bristol), were a series of notes on 
the question whose logical sequence was not always apparent. 
In fact, members were asking what was really Mr. Proctor’s 
own opinion on the matter. No definite answer was given to 
this either by Mr. Proctor himself or any other of the speakers ; 
but 16 was generally assumed that he favoured earthing the 
middle wire of a three-wire system at several places iostead of 
at the station, and that, whatever the conditions of earthing 
or;not earthing, he recommended the insertion of fuses on the 
middle wire. 

The discussion, which was opened by Mr. F. C. Raphael at 
the president's request, chiefly referred to these two matters. 
Nobod yelse, except Mr. F. Bathurst— who, of course, represented 
the views of a certain section of wiring contractors— sup- 
ported Mr. Proctor in his desire for earth connections in more 
than one place. Mr. Raphael said that the actual fire risk 
was diminished theoretically by one conductor of the house 
wiring being at earth potential, but that whether it was 
actually at zero or at 2 or 8 volts potential did not make 
much difference. A point Mr. Proctor had entirely overlooked 
was the difficulty of detecting and localising faults if there 
were earths all over the system. If the earth connection 
were at the station it could be removed temporarily for test- 
ing. or its resistance could be allowed for. As to the insertion 
of fuses in the middle wire, he gave reasons for thinking that, 
even in the numerical example cited by Mr. Proctor, the riek 
would be greater if the fuse were inserted than if it were 
omitted. Mr. Highfield (St. Helens), the next speaker, also 
pointed to the desirability of being able to remove the earth 
connection on the middle wire. He preferred not to make 
use of middle-wire fuses on the network, but, nevertheless, to 
insert fuees on both poles of the common wiring. Mr. F. A. 
Newington (Edinburgh) thought fuses on the middle wire 
necessary, and Mr. L. Andrews (Hastings) used single-pole 
fuses, but thought he might change his views. Mr. McCowan 
(Belfast) said he localised faults on his system by the compass 
method, but this would npt work if earths had been placed at 
several points. 

Mr. A. P. Trotter, referring first to the uninsulated middle 
wire, said that, so far as house-wiring was concerned, the 
matter was settled by the central station engineers refusing to 
connect to their mains house wiring with one pole uninsulated. 
There was a long list of towns on the Continent with an 
uninsulated middle wire on the network, but the local condi- 
tions there were different to those obtaining here. A difficulty 
was that it would be unfair to allow an uninsulated middle wire 
when the undertaking was small, and then to insist on its 
insulation if this became necessary when the system grew. 
He would rather see villages supplied by overhead wires—a 
remark which was received with great applause. Major 
Cardew, his predecessor at the Board of Trade, had laid down 
that there should be no fuses on the middle wire, but it was 
not quite clear *' where these no fuses ought to be put." It 
was now at the supply station engineer’s discretion whether 
he put in fuses or links. Mr. Trotter concluded his remarks 
by referring to some experiments on alternating-current elec- 
trolysis. Two lengths of pipe and also some plates buried in 
earth, and with a small alternating current flowing between 
them, showed distinct signs of electrolysis. Mr. Mordey had 
stated that 1 ampere per square inch would not be harmful, 
but, as a matter of fact, Mr. Trotter's experiments showed 
signs of electrolysis at current densities considerably less than 
+y ampere per square inch. No other quantitative obser- 
vations had been made by him, however. ‘This matter is also 
referred to in a note in this issue. 

W S. F. Walker did not approve of any earth connection 
at all. 
if an earth were employed, the mine itself became one of 


In mining work, with which he was chiefly occupied, 


the conductors of the system. He thought that the whole 
standard of insulation should be improved, and particularly 
with regard to its mechanical strength. Finally, Mr. W. B, 
Esson pointed out that, in any system, to get an efficient and 
complete earthing of one main throughout, considerably more 
copper would be required on that main than at present. 
Mr. Proctor's reply was reserved for communication to the 
Journal of the Association. | | 

The last Paper to be read and discussed may be charac- 
terised as а fighting“ Paper. Mr. John F. C. Snell 
(Sunderland) had convinced himself, and endeavoured to con. 
vince others, that the three- wire system of distribution was an 
over-rated thing, and that a simple two-wire system was pre- 
ferable. Unfortunately, as was pointed out by Mr. Ruthven. 
Murray (Willesden), who opened the discussion, the figures 
worked out in support of this contention were based on a. 
wrong assumption viz., that of equal current density in the 
network instead of equal percentage fall of volts. Mr. Snell’s 
case was that the actual economy in the conductors arrived 
at by using the three-wire system was counterbalanced by the 
trouble of balancing and the incidents arising out of the 
necessity of a balanced load, by switchboard complications, 
less reliability of supply, and finally by the increase of 
leakage from the negative pole by using an earthed middle 
wire. Mr. Ruthven-Murray’s indictment of Mr. Snell’s views 
had evidently been carefully prepared. He criticised Mr. 
Snell's conclusions severely, and joined issue with him on 
almost every point. The denunciation of the correctness of 
Mr. Snell's figures bad rather the result, however, of frighten- 
ing other members from discussing the Paper freely, as most. 
of those who had read the. Paper had been content to take 
Mr. Snell's figures and their basis as accurate, and had 
decided on their attitude towards the Paper upon this assump. 
tion. In fact, until Mr. Snell’s reply, the nature of the mis- 
take was not generally appreciated. . 

Mr. Snell had briefly referred to gas consumption in his. 
Paper, and Alderman Morton (Stafford) wished for an ampli- 
fication of the comparisons between gas and electricity " ; but 
the president interposed to the effect that this was a side 
issue. As in the case of the other discussions, therefore, the 
speeches were all on technical matters. Mr. F. A. Newington 
(Edinburgh) confirmed Mr. Ruthven-Murray’s statement that 
the figures were calculated on the basis of half the percentage 
drop for the three-wire system. He also said that he had not 
experienced any of the difficulties with " 3 system to which 
Mr. Snell had referred; and other beakers, including 
Mr. Chattock (Bradford), Mr. Shoolbı Mr. Boot (Тир: 
bridge Wells), Mr. Tittensor (Dundee, and Mr. Barnard 
(Hull) bore him out in this statement. Mr Trotter also spoke 
briefly on this Paper. Mr. Snell, in his repi,, ^utended that 
in practice his comparison of costs would prove "ес, ав it 
was always found necessary to lay a larger conau. than 
what would be required for the same percentage drop ot 
sure. He asserted that he knew of two cases in whith there 
were differences of potential of 8 or 10 volts between different 
sections of the water-pipes in a town, but he did not give 
any actual case of damage to pipes by electrolysis due to a 
system of lighting mains. 

In the afternoon visits were made to Balham, to inspect the 
conduit tramway construction which is being laid down for 
the London County Council, and to the Bankside station of 
the City of London Electric Lighting Co. The smoking con- 
cert in the evening proved a most successful innovation, and 
was greatly appreciated. 


Saturday, July Sth. | ; | 

The annual general business meeting was held on Saturday, 
and for the first time the press were admitted. After the. 
minutes of last year’s business meeting were read and con- 
firmed, the secretary read the annual report of the Council 
(abstracted on another page), which elicited very little dis- 
cussion. In connection with the section on repayment of 
loans, it was decided to send out a circular to all Corporations, 
asking for copies of any acts and bills during the past few 
years which contained clauses bearing on this question likely 


to aid the committee which has been appointed by the Asso- 


ciation. Mr. Chattock having read the set of rules for police- 
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in case of breakage of overhead wires, which a sub-committee 
has drawn up, as mentioned in the annual report. These 
are to be sent around as a basis upon which local rules can 
be formulated. The report was adopted. 

fA The election of officers and Council for the ensuing year was 
the next business. For the office of president Mr. J. F. О. 
Snell, borough electrical engineer at Sunderland, proposed b 
Mr. T. P. Wilmshurst (Derby), was unanimously ойе, 
and Sunderland was unanimously chosen for the meeting 
place in 1908. Prior to the ballot for the members of council, 
the president (Mr. Rider) remarked that it had come to his 
ears that there was a feeling of dissatisfaction amongst a 
certain section of the Association with the method of election 


of the Council, and a suggestion had been made that the |: 


Council was a clique—which was as far from the truth as 
anything could well be. The Council was elected in open 
meeting, and everything was absolutely fair and above-board. 
Mr. Albert Gay (Islington) quoted from Hamlet, Be thou as 
chaste ав ice, as pure as snow, thou shalt not escape calumny,” 
and matters proceeded. The constitution of the Council for 
next year was finally decided as below. It will be noticed that 
there are now nine engineer members and five chairman-of- 
се members, as against eight and four respectively 
last year :— 


President. 
* J. F. C. Snell (Borough Electrica] Engineer, Sunderland). 


Vice-Presidents. 
T. P. Wilmshurst (Derby), J. E. Edgcome (Kingston-upon- Thames), 
Past Presidents. 
W. A. Chamen (Glasgow), A. B. Mountain (Huddersfield), 
* J. H. Rider (London County Council). 


Council. 

L. Andrews (Hastings) *H. Faraday Proctor (Bristol) *V. A. H, 
McCowen (Belfast), "J. Christie (Brighton) *Ald. Bruce (Sunderland), 
Councillor J. P. Smith (Barrow-in-Furness), Dr. Panton (Bolton), Coun- 
cillor J. T. Skinner (Hull), Ald. G. Potter (Taunton), A. S. Barnard (Hull), 
R. A. Chattock (Bradford), J. S. Highfield (St. Helens), F. A. Newington 
(Edinburgh), C. D. Taite (Salford). 

Hon, Solicitor —Ald. G. Pearson (Bristol). 
Hon. Treasurer— J. H. Rider (Chief Engineer, L. C. C. Tramways). 
Hon. Secretory—E. T. Ruthven-Murray (Willesden). 
Secretary—C. MacArthur Butler, St. James's Hall, Piccadilly, W. 


Those marked with an asterisk were either not on the council last year 
or are elected in a new capacity this year. 
Mr. Christie will only serve for one year as he takes the place of 


Mr. Edgcome, who has been elected vice-president, and had one year to 
serve on the council. 


The balance-sheet for the year to December 81, 1901, was 
next presented. This shows a deficit of £57. 1s. 11d., the 
first deficit since the Association was formed. The president 
explained, however, that special expenses had arisen due to 
the incorporation last year; it was also the first full year 
during which the servives of Mr. Butler had been available, 
and there was also the testimonial to Ald. G. Pearson, so that 
it would be seen that the Association was not actually working 
at a loss. The deficit this year has been taken out of the 
reserve and a credit balance of £174. 83. 8d. still remains. At 
the same time, it was pointed out that.in view of the gradu- 
ally increasing scope of the Association and the necessarily 
increasing expenditure in connection therewith, an increase 
in the annual subscription was not out of the question to meet 
this. There were some additional members, however, since 
December last, and it had been decided to wait until next 
year before making any announcement on this point, a course 
of procedure which met with the approval of the meeting. 
The only criticism on the accounts was as to why the honorary 
auditors, who were appointed at Glasgow, had not signed the 
audit certificate, and also why one of them had not even 
received a copy of the accounts, two queries put by Mr. Boot 
{Tunbridge Wells). In answer to this the president explained 
that since the Glasgow meeting the Association had been 
incorporated, and this necessitated a professional auditor. It 
an oversight on his part that the two gentlemen who 

were elected had not had the matter explained to them. 
Councillor Smith, of Barrow, one of the honorary auditors in 
question, said he was perfectly satisfied with what had been 
done, and had no regrets in handing the work over to a pro- 
fessional auditor. The accounts were then approved. Votes 
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of thanks were next passed to the President and Council of the 
Institution of Mechanical Engineers for the loan of their 
building, to the committee of the Tramway and Light Railways 
Exhibition, and to the various companies whose works were 
visited during the Convention. Mr. J. H. Clothier (Stafford 

made a suggestion that municipal technical schools an 

colleges in city boroughs should be affiliated to the Associa- 
tion. Apart from the question that this step ought to augment 
the revenue largely, he thought a great deal could be learned 
by the students visiting the stations. The president asked 

т. Clothier to send in & draft of his proposal to the secretary 
when the Council would give it consideration. A vote of 
thanks to the retiring president concluded the business meeting. 
A special general meeting of the contributors to the Benevo- 
lent Fund followed, when the following resolution, passed at a 
council meeting on February 21 last, was agreed to :— 

That it be a recommendation from this Council to a special general 
meeting of the subecribers to be held after the 1902 convention, to dis- 
continue the Benevolent Fund and to hand over accrued donations and 
subscriptions to the like fund of the Institution of Electrical Engineers. 


rT 


ELECTRICITY WORKS ACCOUNTS. 


Bury Municipal Electric Supply Works. 

A material improvement in the position of this undertaking 
is shown by the accounts for the year ended at March 81st 
last. A glance at our analysis indicates that reductions have 
been effected on all the generating costs—the fuel and stores 
items showing particularly creditable figures. We learn that 
the average price paii for fuel during the year was 93. 8d. per 
ton, as against 12s. 6d. per ton in the preceding year, and, 
further, that the quantity of fuel used per unit sold was reduced 
24 per cent. 

The slight increase in the load-factor, showing that the 
maximum load obtained for an average of 8 hours 144 minutes 
per day as compared with 3 hours 12 minutes in 1900-1, was 
due to the extended use of the supply for power purposes. 
Themajority of the motors are in daily use for driving work- 
shops. At the end of the period there were 25 motors installed 
with an aggregate capacity of 1174 нр. The supply for 
motors and heating purposes is being rapidly increased. 
During the year 59,778 units were supplied for these purposes, 
compared with 24,471 units in the preceding year—an increase 
of 144 per cent. 

It is distinctly unfortunate that a deficit had to be recorded. 
In relation to the output, the total costs and the capital 
expenditure are lower than the average—especially the costs. 
As usual, the deficit is attributable to the low tariff scale, 
which resulted in an average price for private supply of 3 28d. 
per unit and for public lighting of 2 08d. 


Crewe Municipal Electric Supply Works. 

The second table summarises the accounts of the working 
at Crewe during the first complete year. Making allowance 
for the public lighting, costs of attendance and renewals, the 
total costs are well below the average of municipal concerns 
of similar size. The several items, especially the manage- 
ment and property charges, present exceedingly low values. 
With a net total revenue from all sources amounting to only 
3-5d. per unit there was a working profit equivalent to 8:84 
per cent. of the mean capital expended. We do not remember 
having before come across results of equal merit produced in 
the first year of working of an undertaking, and considering, 


REMARKS. 


BURY.—s Land £1,817. b £967 on public lamps and 21, 6586 on accumulators. 
с Over-expended. d Insurance £28. e Maximum demand system (1 hour scale). 
f Each of the 17 incandescent lanterns contains two 8c p. amps. g were 18 
motors aggregating 1*7 H.P. h Public lampe £1,000, accumulators £1,636. i Build- 
inge £72, engines and boilers £109, accumulators £92. j Buildings £5, engines and 
bollers £112, accumulators £171. k Engineers’ department £854, eollecting and 
office staff £86. J Engiveers’ department £418, collecting and office staff £88. m In- 
surance £23, auditing £15. n After deducting costs of attendance and renewals. 

CREWE.—a2 The total equivalent of the public lamps in 3 c.p. is 2, 200. 0 Maximum 
demand system, also uniform rate of 4jd. per unit. c Land £1,408. d Including cost 
of converting street lamps. e £3,282 for current, £89 for cleaning and attendaace, 
and £58 for repairs and renewals, f Including portion of assistant engineer's salary. 
g Engineer £217, clerk £68. R Insurance. i After deducting cost of attendance and 


renewals. 
BURTON-ON-TRENT.—<a Insurances. 
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BURY. CREWE. | BURTON-ON-TRENT. 
ере С: Worked by ............ Corporation, Crewe Corpn. Burton-on-Trent Corporation. 
Date of Commencement of Supply 3 1896. Dec., 1900. [batts. ] March, 1894. 
Жы of Supply . . ... ... .. . .. . Three- wire continuous - current. 3-w. con.-cur. with || Alternate-current transformer sub- stations. 
S. J. Watson. _H. H. Denton. Е. L. Ramsden. 
ais ENDED | MAR. 31, 1901. | MAR. 31, 1902. MAR. 51, 1902. MAR. 31,1901, | MAR. 51,1902, 
QUANTITIES— | 
Units generated .......................... 282,056 347,758 — AE 
„ ВО1р(ТОТАТ,)........................ 261,247 310,505 189,441 241,534 
„ sold to Consumers .................. 209,997 127,970 | 189,441 241,554 
„ sold for public lighting, &е, ...... 51,250 182,535 nil nil 
„ sold for traction ..................... nil — nii nil 
„ used on works . 8,231 19,090 — — 
UNITS SOLD perMEAN 8 c.p. CAPACITY 151 184 121 
Actual maximum supply demanded . 224 kilowatts 272˙9 kiowatte 245 kilowatts 244 kilowatts 306 kilowatts 
7%  ccny o m———Ü 15:57 1557 14:57 8877 30275 
Number of publie lamps ................-. 55 arc 31 are, 17 glow / 5 arc, 675 glow ome nil nil 
Number of consumers .................... 254 305 166 [psts. a 215 251 
Connectionsto mains in 8c.p. atend year 18,559 24,6682 18,200 15,456 19,514 
CAPACITY of PLANTin KV. at END YEAR 554 554 540 TNCS 
Per kilowatt Per kilowatt Per kw. Per kllowa Per kilowat 
CAPITAL— Total. | capacity. | 7! | capacity. | Total. 3 Total, | "capacity, | Total. ‘capacity. 
mr (TOTAL). —À £50,000 2903 250,000 £90°3 £41,675 | 2772 == — = E 
Loan (including Debenture charges) 50,000 90°3 50,000 90:3 41675 | 712 -- —- — — 
ang eee 39,765 71˙8 48,475 875 26,000 481 — — -— = 
Loan (including Debenture charges) 39,765 718 48,475 87: 5 26,000 481 — — — — 
AUTHORISED, NOT RECEIVED(TOTAL)| 10,235 185 1,525 275 | 15675 290 — — — aoe 
Share (unissued) ............... ..... — — — — |^ am — — — — 
Share (uncalled) ............-...- ... -- — —- — = — — — — 
Loan (including Debentures) ..... 10,235 18:5 1,525 2°75 15675 9900 — = i Me 
REPAID (TOTAL) )))) . 9. 246 4'05 3.946 5:86 1.240 2:30 = ЭР5 - Ж 
RESERVE OR SINKING FUND............ 1,020 184 1.909 9-18 pE cg? = = дё Ns 
DEPRECIATION FUND .................. —- — — — = — — — — 
EXPENDED (Tor AL) . 300 83:6 51,127 `8 39,421 730 | £44,096 £882 ts = 
Lands and buildings q . 9,5984 170 10.6714 19:3 8,804: 163 8,354 167 — = 
Fart 19,776? 3671 21,548" 38 9 12,544 92.9 18,222 36:4 — ү 
о WT uc 16,520 29:8 17,818 32˙2 16.3832 50:5 16,459 32˙9 = EA 
МівсеПапеоцв ........................... 606 1:09 1,090 1:97 1,691 $18 1,060 2:12 == — 
BALANCE OF CAPITAL ACCOUNT ...... -6,535° | -118 — 2,652° -479 [13421 -248 — — — — 
Per unit of Per unit of | Per unit Per unit of Per unit of 
total units total units || Total. | of tota! Total, tota' units Total. total unite 
sold. sold. units told, 8011. sold. 
DOE Bei dah ooh e cts cecdscreccccseses £4.365 40104. | £5,173 3'8398, £4,691, 3°625d. £4,276 54184. | £5,198 5 164d. 
Revenue from supply . 5,619 5'5254. 4,546 52274. 2,167 | 1°673d. 4,038 51184. 4,996 4°9614. 
* Denn 150 0°138d. 252 0:1724. 52 | 00404. 147 0:1864d. 179 0°178d, 
г public lighting. 568 0:5224d. 586 0°435d. 2,428 1:8774. nil — nil — 
а supply for traction nil — nil — — — nil — nil — 
miscellaneous sources 27 0°025d 9 0 007d. 43 | 0°0554. 90 0:1144. 25 00234. 
EXPENDITURE— 
. QTe—— m £2,714 2:494d. | £2,724 2023d. | £1,921 14844. | £1,864 2°363d. | £2,083 2:069d. 
TOTAL WORKS COSTS .................... 1,821 1'673d. 1,765 1:311d. 1458 1127d | 1,575 1:995d. 1,773 1°762d. 
Generation of Electricity . ...... 1,547 IId 1,572 1°1674. 1,281 | 0:95 d. 1,524 I'931d. 1,726 I'715d. 
Fuel (including cartage, &c. ) ME 734 @ 675d 655 0°486d. 760 | 05874. 251 0°318d. 560 0°5584. 
Oil, waste, water, stores 78 0:0724 82 0 0614, 34 0°026d. 94 0°119d. 97 0 096d. 
Wages o 463 0°426d. 545 0°405d. 5917 0°302d. 1,085 1°375d. 1,168 1:161d. 
Repairs & maintenance at Station 215: 0:2514. 2897 0°215d. 46  0°036d. | 94 0:119d. 101 0 100d. 
Distribution of Electricity . . .. . 152 0:140d. 69 0:051d. 80 | 0-062d. | 51 0'065d, 47 00474. 
4 easset ssoso | | 55/ 0°0114. > - 
DOR ge tr dos he .- | 152 01404. 69 00514. { 27 00214. 51 | 90654. 47 | O0*0474. 
J i Se 22 0:112d. 124 0:0924. 147 | 01144. nil — nil = 
ДОНОИ artt tp 42 0 0594. 54 0:040d. 89 | 0:069а. — — — — 
...es 81 0:074d. 10 0°052d. 58 | 0:045d. — -- — 
12 CHARGES, e. na 0:821d. 560 ‚07134. ^is 0 359d. 289 0 366d. 310 0:308d. 
„.es eee eee ni — ni ni | С y 
en 2 0:298d. $01 | ogesa. 92 оота. 1) 77 | 900984. 0.079. 
Management |. eer rrr 569 05284. 659 04894. 872 | 0'288d. 212 0°269d, 231 2294. 
20 1 0 eR 438* 0:403. ps 0°370d. 5019 0°233d. 132 0:167. 170 0:169d. 
Stationery, Жо. ...................... » 54 0`0514. 5 0:0244. 44 | 0*033d. | ‘ 
Hetablishment charges.............. ФУ Жел "em ecole 19 | 00153. |; 58 | 00744. 79. Ман 
КАШ cburms, де. ...................... Ч " А! 8% 0:006, 22 4 0:028d. 12% 0:012d. 
mean to mean to mean | ean to mean 
FINANCIAL RESULTS— Total. nies Total. 8 Total cap. exp'd Total. cap.exp'nded Total, Es exp'nded 
WORKING PROFIT FOR YEAR R £1,651 3:807 £2,449 503% | £2,770 884% £2,412 | 5°70% £3,115 | =ч 
Carried to Depreciation Fund...... — — — — | — — nil | == nil | -— 
Carried to Reserve Fund. 1,013 2'33% 1,173 241% | 824 248% 992 2'55% 1,015 — 
Net int. on loans (incl. Deb. charges) 1,294 2'97% 1436 | 295% | 997 5007 1,304 3:08% 1,554 — 
Net profit for the year — — Е — 949 286% 115 0:272% 545 — 
BALANCE FROM LAST ACCOUNT ...... — — — — | nil —- — —- — — 
Wo. AVAILABLE for DISTRIBUTION, &c — — — -- 949 286% 115 027275 545 — 
JJ du o LETDUGEATITITTETETETNEST 658 15175 159 03267. — — — — — — 
ORDINARY DIVIDEND FA = = — — aee = — - = = 
PERCENT. of TOTAL COSTS to REVENUE 62°2% 527% | 410% 43˙67% 401% 
Expenditure per mean kilowatt capacity £4. 18s. Od £4. 18s. 5d. £3. 11s. 1d. £5. 14s. 7d. £3. 4s. 1d. 
EEVENUE PER MEAN KW. CAPACITY £7. 17s. 7d. £9. 6s. 10d. £8. 13s. 10d. £8. 11s. 0d. £8. Os. Od. 
REV. PER 8-C.P. CONNECTED, MEAN... 5s. 3d 4s, 9d. | — 6s. 3d. 6s. Od. 
Price charged for lighting, per unit ... 6d. to 3d.¢ 6d. to 3d.¢ 6d. (1 hr.) to 3d.^ — 6d. to 3d. 
- for power, per unit ...... 54. to 14.6. [per ann. 3d. to 1d.¢ 5а. — 54. to 14. 
s for public lighting......... E17. 10s. and £15 per are — od. — — 
Receipts per unit for private supply ... 4:154. 5'254. 407d 5˙12d. 4:964. 
2 „ for public lighting... 2:09d." 2:08d.* | 3d.“ — — 
ь " for traction ............ E — 1 — — 
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moreover, that the engines were run non-condensing, the 
figures given are, indeed, remarkable. We hope that it will 
be found possible to maintain even in some measure the 
results shown. 


Burton-on-Prent Municipal Electric Supply Works. . 

A study of the following subsidiary table will show that, 
somewhat late in the day, the two years covered by our 
analysis were the first to be free of deficits. The chronically 
stagnant character of this undertaking is sufficiently explained 

by the mere mention of the fact that the gas supply under- 
taking is also owned by the local. authority. It has taken 
seven years for the electricity department to become self- 
sustaining, even if a concern can be so characterised before 
it has written off anything on account of depreciation avd 
while it has not returned to the rates its total deficit. In the 
present case this total deficit since the concern was started in 
March, 1894, amounts to somewhere near £7,300, against 
which has to be set the net profits of the last two years 
amounting to £660. 

It-is only fair to state that, nothwithstanding the low load 
factor, the costs are now satisfactory. The total revenue per 
unit is somewhat high, and, unfortunately, the capital expen- 
diture is heavy in relation to the output of the station. 


co UNS of | Equiv. 


| No. of | Work- 
s | ` Total Rev. А | De- Sur- 
Year. con- 8c. p. lampe units | їп 
| sumers.-connected.. sold. coats. Io oit keit. plus. f 

1894... 58 4,130 19,291 £844 £529 - £315* €1,802 
1895... 68 5,472 40,094 1.545 1,051 - 292* 1,779 
1896... 80 6,152 58,189 1,232 1,521 + 789 1,579 
1897... | 104 7,726 79,492 1,569. 2,075 + 704: 1,164 
1898 .. 137 9,586 108,290 1,669 2590 + 921 931 
1899-0 | 173 11,890 164.504 1608 3,732 +2034 6 `. 
1900-1 215 15,456 189,441 1,864 4,276 +2412 £115 
1901-2 251 19,814 241,534 2,083 -5,193 +5115 545 


, Working loss, + After payment of interest and sinking fund charges. 


The following i is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 

соза Vote Hn Mage tte ло, воз, Tt 


‚ 1901 
аара June 27 1902 | Tlusston · uvon · Hull ( Mun.) July 13, 1000 
Kingston-on-Thames (Mun.) June 20, 1902 


th $0, 1900 
Баса (M. аар ај) 


— Aug. 8, 1900 Lancaster (Municipal)......Feb. 15, 1901 
Det асра) Oct. 18, 1901 | Leeds (Municipal). . . June 27, 19(2 
шры) С.Р . 16, 1899| Leicester (Municipal) ......Jan. 26, 190 
Blackburn (Маш . Feb. 7, 1902 Leith (Municipal) .......... May 17. 1901 
Blackpool ( Oct. 4, 1901 Leyton (Municipa) Nov 1,1901 
Bournemouth 9 April 18, 1902 Liverpool (Munici ).. Tm April 4, 1902 
Bolton (Muni 22. . Nov. 29, 1% 1 | London (Company .. April 25, 192 
M = ~ July 19, 1901| Londonderry (Municipal) . Feb. 16, 1900 
Brighton (Munici —-..May 10, 1901 | Manchester Han . Sept. 13, 1901 
Bristol (Municipal) ........Aug. 80, 1901 Morley (Municipal) .. ..June 14, 1901 
Bromley (Kent) (Co.) ...... May 10, 1902, Newcastle and District бо.) Oot. 6, 1809 
Bromptoné Kensington (Co. ы! une e. 1502 „ Deo. 20, 1901 
Burnley (Municipal) ...... 7,1 м eb ыр, Aba га. 11, 1901 
Burton - J apon-Trent (Mun.) April 21, 1890 N mpany) 20, 1899 
асу (Ичора, оо ое ва неее 9, 901 PE ny. Dee 13, 1901 
Cambridge (Company)... us 18, 1902 Notting ham (М) 40 f 6. 19,2 
8 (Municipal) ....Oct. cipal) ..Dec. 27, 1901 
Oardiff (M den РЕА Oct. 25, 1901 оопа (Municipal ov. 29, 190] 
Charing Cross (Company) .. Mar. 98, 1902| Oxford (Oommen) укалы June 13, 1902 
Chelsea. өрү Ку ‚аел April 11, 1902 | Pontypool (Company) Valse ed May 8,1901 
Chel pal)....Mar. 14, 1902| Portsmouth (Municipal)... O:t. 25, 1901 
Chester ( alot еее бае Aug. 16, 1901 | Prescot (Company) ........ Dec. 8, 1899 
City of London ( company): “April 25, 1902 Preston (Company) — -. Deo. 14, 1900 
Clerkenwell (Peres May 9,1902, Reading (Company) .. . Deo. 21, 1900 
Coventry a radi -Eob 22 1900 Richmond (Company) 2. June 29, 1960 
Croydon (Munici pu Vas Es , 1901 | Salford e 8088 Jan. 24, 1902 
Crystal ео р ct (0. Sept. 18 1901 | 3carboro sete po indir bdo es 20, 1901 
Derby (Muni ..Jan 20, 1900| St. Helens (1 unic 10, 19: 2 
Dews (ante pal) Feb. 15, 1901 St. James 4 Pall Men. (Co.).. Mar . 91, 19: 2 
Dover (Company) = -- May 2. 1902 St. Pancras (Municipal) ....J 5 1901 
Dundee (Municipal). . Deo. 6, 1901 Sheffield (Municipal) Feb. 1, 1901 
Bastbourne (Municipal) Har. 14, 1902 Shoreditch (Mun cipal) .. ....J&n. 81. 1902 
Bdinb (Municipal) -. Deo. 


6, 1901| Smithfield Marketa, Lond. (Co. 


Exeter (Municipal)... - Aug. 6, 1898 South London (Company ay 16 1902 
Folkestone (Company) . May 2. 1902 South Shields (Municipal). July 4, 1902 
Glasgow (Municipal) pec DE 27, 1901 Southampton (Municipal) . Feb. S. 1901 
Gloucester (Municipal) ....Aug. £0, 1901 | Southport (Municipal)...... Jan. 17. 1902 
Great Varmonth Mun. p. M 13. 1901 Stafford (Munici 355 Aug. 16 1901 
Greenock (Municipal) ......Ahg. 80, 1001 Sunderland (Municipal)....Oct. 18. 1901 
Guildford m алс )-- - «Oct, 19, 1900 | Taunton (Mun a ..-.. June 16, 1899 
Halifax ( 27, 1901 | Tanbridge Wells ( Nov. 1,1901 
Нашах Т (Манара) Nor 15, 1901 | Wakefield (Muni cipal) ~ .. Deo. 1, 1899 
Hampstead (Municipal .Nov. 93, 1901| Walsall (Municip May 23, 19 2 
Hanley (Municipal) .. _ . Aug. 9,1901| Wandsworth (Company) May 9, 19 2 

te ( шор E zen 25, 1901 | Westminster (Company) . April 4, 19 2 
Harrow Company) 21, 1900| Whitehaven ( пиро. Feb. 8.191 
Hast' nards (dane ушу, 190] | Winchester (Company) . June 20 19 2 
Hereford ae irera Jan. 17, 1902| Windsor aod Eton (Co.) ... July 19, 19 1 
Hove (Company) ..May 10, 1901| Wokin (Compan pany) ~ . Dec. 22, 18у) 
Haddersfield (Gdunicipal) May 93, 1902 | Wolver ton( сао ай, 24, 1K 2 
Hull (Municipal) . July 4, 1% 2| Woolwich (Company) . May 81, 1901 


Isle of Wight Company).. .. Dec. 20, 1903 Worcester A = 


Berlin. 
speaking on behalf of the Austrian Government, supported the author's 
claims as regards electric brakes. 
e ectric brakes. 


April 18, 1902 


THE INTERNATIONAL TRAMWAY CONGRESS. 
. (Concluded from page 424.) 
Thursday, July rd. 

Mr. Johi Young, of Glasgow, occupied the chair, and the attendance 
won somewhat larger than usual A Paper was read by M. Poetz, of 
Hamburg, on “Tramway Brakes.” The Paper described tests on the 
power of different brakes, their power being expressed in terms of the 
distance in which a given car could be brought to rest from a given apeed. 
We hope to reprint this Paper in a later issue. Iu the discussion M. 
Thonet spoke in support of the author's tests and results. He gave the 


following results of tests made under his direction, at a speed of 20km. 


per mile. Toe figures give the distance in metres run before stopping :— 
For one саг....................... 140 for air brake. 


"C pcr e RAMIS 125 ,, General Electric brake. 
FC 116 „ Thomson-Houston brake. 
For one car and one trailer ... 18'l „ air brake. 
5 5 156 ,, General Electric brake. 
Ө " ... 117 „ Thomson-Houston brake. 
For one car and two trailers... 207 „ air brake. 
n js .. 19°4 „, General Electric brake. 
14-7 Thomson-Houston brake. 


Herr Koehler disapproved of the ше brake, which he had tried in 
He regarded the air brake as more reliable. Herr von Leiber, 


In Vienna they had decided to adopt 


A Paper was read on Narrow v. Ordinary Gauges,” by M. C. de Burlet, 
of Brussels, and evoked considerable discussion. The author, however, 
admittedly excluded electric tramways from consideration. 


Friday, July jth. 

M. Janssen occupied the chair. Papers on "Heating of Cars," by 
M. Peiser, and “ Uniform System of Accounts,” by M. Janssen, were read. 
after which Mr. P. V. McMahon read a very valuable Paper on Under- 
ground Tube Railways.” This Paper presented a comparison between the 
existing electric tube railways in London ; it further discussed the relative 
advantages of deep and shallow level tunnels, arguing convincingly in 
favour of the latter. At the opening of the City and South London Rail- 
way it was looked upon by Continental and American engineers as a fine 
piece of engineering. But it went on quietly carrying seven million pas- 
sengera a year without any notice from the general public and the press 
until the Central London Railway was opened, and then it was re-discovered. 
It paid a dividend from the start. Separate locomotives have many advan- 
tages over the system in which motors are fixed to each car. They tried a 
motor car train several years ago on the City and South London line. It 
gave greater seating capacity for the same weight, and the coal consumed 
per passenger carried was slightly less, but unnecessary time was lost at 
terminal stations, due to the driver and assistant having to change posi- 
tions from one end of the train to the other. More spare carriages are 
required and sidings have to be larger. If one compares the continuous- 
current syetem on the City and South London with the Central London 
three-phase system it is seen that less has to be spent in copper. 

In the Waterloo and City Railway the generating station is at Waterloo, 
and it is worked on the two-wire direct system at 500 volts. There are no 
lifts, and motor car trains are used. For heavy traffic four-coach trains 
are run. The front and rear carriages have two motors on the leading and 
trailing опе. ; they carry 46 passengers each, while the two intermediate 
carry each 56 passengers, making a total seating capacity of 204 passengers. 
The normal rating of motors is 42 B.H.P.—that is, 70 to 100 amperes at 
500 volts. These are run for three and a- half to four hours in the morning. 
The total weight of train is about 100 tons, and the time taken between 
stations is five minutes, the average speed being 18 miles per hour. For 
light loads single motor cars are run, weighing 26 tons, and make the 
journey in four minutes, speed 225 miles on the average. They ascend 
the 1 in 60 gradient at 30 miles an hour. The coal consumption is 5lb. per 
unit. The number of passengers in the half-year is 24 millions. 

Оа the Central London Railway current is generated at 5,000 volts, and 
reduced t» 550 at the line. Each train consists of seven carriages on 
eight-wheeled bogies, weight unloaded 98 tons, and the seating capacity 
556. Locomotives are used, but motor cara are being made. Each loco- 
motive is 117 f. r. The maximum current at full-losd is 1,200 amperes 
for. each locomotive, and its weight is 44 tons. The passengers carried for 
half-year are 20,802,650. 

Into the discussion the subject of Accu tla Cors intruded itself, and. 
occupied considerable attention, although none of the existing tube rail- 
ways are worked with batteries. Herr Kohl described the battery system. . 
in Hanover as absolutely ruinous, and said that both in Hanover and at 
Hagen accumulators had been given up. M. Thonet, of Liege, said that, 
although the horse tramways at Dunkirk had been worked for 19 years. 
and paid a good dividend, when accumulator traction was adopted the 
coucern soon became a losing one. The batteries only lasted five months, 
there were numerous stoppages, and, as a result, traffic was disorganised. 
Several other speakera condemned the battery system. 


Wire Fences as Telephone Wires.—Barbed wire fences are- 
being utilised for telephonic communication among the farmers 
in California. The greater part of the lines consist of wire fences, 
running along the sides of the roads or dividing the farms, 
poles and elevated wires beiog supplied wherever necessary. 

Branches or loops are added extending to the residences of the. 
farmers living along the route. 
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THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 
(Continued from page 418.) 


In the arcade leading from the entrance in Upper-street into 
the main hall are a number of interesting exbibits. Messrs. 
Graham, Morton & Co. show a selection of photographs of 
their elevator and conveyor machinery, which has been erected 
at a large number of power stations. At stand No. 2 is the 
exhibit of the Glacier Anti-Friction Metal Co. The Simplex 
Steel Conduit Co. have a stand higher up the arcade, in which 
a number of their conduits, fittings, &., are conveniently 
arranged. Near by Messrs. V. Demerbe & Co.show their system 
of track construction, as used at Bradfordand Bolton. The ends 
of the rails are shown placed together and embedded in concrete; 
there are two points with tongues operated automatically, the 
mechanism of the operating box permitting of motion to the 


case. To give this increased bearing the body of the points is 
undercut on each side. 

At stands Nos. 10 and 14 in the arcade two well-known 
firms of boiler-makers are in evidence, stand No. 10 being 
occupied by Messrs. Babcock and Wilcox and No. 14 by 
the Stirling Boiler Co. These latter show a model section 
of their water-tube boiler, also a miniature glass model gas- 
fired and showing well the circulation of water in the Stirling 
boiler. At the passage from the arcade into the main hal! 
the Empire Roller Bearings Co. have their stand. The 
principal advantages arising from the use of these roller 
bearing; are great redaction in starting effort—equal to glb. 
per ton of load (or 75 per cont.) —resulting in savings in coal 
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THE INTERNATIONAL TRAMWAYS AND LIGHT RaiLWaAYs EXHIBITION. 


right or left. Opposite are stands Nos. 15 and 16, where 
the Hadfield Steel Foundry Co. exhibit their steel forgings, 
castings, &c., from the Hecla Works, Sheffield. This com- 
pany has a larger stand at No. 85 in the main hall, where a 
greater profusion of details is shown. Amongst the exhibits 
will be found samples of the Hadfield points 100ft., 200ft. 
and 250ft. radius for the ordinary girder rails, also for the 
Demerbe rails; points fitted with a manganese steel renewable 
intersection piece and connected movable points. These points 
are made throughout of manganese steel. This renders it 
practically unmachinable and one of the most durable 
material in the market to-day. The point, which can be 
supplied in any length from 5ft: Gin. to 15ft., is so designed 
that the tongues are the same width on the base for their fall 
length, instead of tapering towards the tue, as is usually the 


consumption, electrical energy or other motive power from 
20 to 50 per cent. The economy in lubrication is equal to 
50 per cent., and, of course, with a properly-attended bearing 
there is no heating. Oar illustration shows the Empire roller 
bearing as used on the axles of the Brill truck. | 

We now enter the main hall just below the part of 
the gallery from which was taken the panoramic view 
published in our issue last week. The general panorama 
of the main hall in our present issue was taken from 
the opposite end of this hall. Resuming the round of the 
main hall, which we commenced last week, we may visit, 
first, stand No. 26, where Messrs. Johnson and Phillips have 
a truly instructive and intaresting show. It is impossible 
to find space to describe all there is to be seen on this stand, 
the variety in which is shown in our illustration. At the rear 
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OF Messrs. CALLENDER'S CABLE AND CONSTRUCTION Co's STAND. 
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of the stand are some excellent specimens of switchboard 
work; overhead are a variety of this firm's “ Ark lamps; 
on the left is a compact little 50kw. steam dynamo set 
of Messrs. Johnson and Phillips’ railway pattern, the 
steam engine having been built by Messrs. Wm. Foster 
& Co., of Lincoln. Cables, feeder and terminal boxes, 
boosters, armatures, motors, pumps, &c, fill up the comple- 
ment of this attractive collection of exhibits, all of which 
are eloquent of highest finish and the best workmanship. The 
St. Helens Cable Co.’s stand is close by, and includes, among 
a number of cable exhibits, a tank containing two drums of 
cable under 2,000-volt insulation test. One of these drums 
contains cable not covered with lead, and insulated with this 
firm's latest Dialite ” insulation. The other drum contains 
lead-covered cable, but the lead has been cut away at an 
immersed part to show that water is not injurious to these 
cables. In order to convince the sceptical as to these drums 
really being under 2,000 volts pressure, there is a bank of 
20 glow lamps in series which is lighted up when the cables 
are being tested. The cable is insulated as follows :—Next 
the core is placed a layer of paper lapped on in the usual way. 
The paper, which is of the best quality manilla, is somewhat 
thicker than is ordinarily used, and is impregnated before 
being applied to the cable. After the lapping is complete, the 
covering is again impregnated, and is then taped. Over the 
tape is placed a layer of a bituminous waterproof material, to 
which the name of Dialite’’ has been given. The ''Dialite" 
i3 lapped with tape in the same manner as a rubber-covered 


EMPIRE RoLLER BEAkING FOR BRILL TRUCK, 


cable, and is then vuleanis:d in steam. After vulcanisation 
is complete, the cable is finished with braiding treated with 
preservative compound in the usual way. 

The most notable feature of Messrs. Callender's exhibits 
was the feeder pillar-box, for use on lighting systems, designed 
by Mr. J. C. Ward, late of Glasgow Corporation Tramways. 
The particular one shown was suitable for one feeder and four 
distributors, in use on а three wire system. This is shown in 
the accompanying illustration. Its lower portion is made t» 
be embedded in the ground for about 18in., whilst the portion 
above the ground is about 4ft. 6in. high; this may be 
increasd by 9in. by means of a piece which can be bolted on 
between the portion of the pillar above the ground aud that 
below. It has two doors on hinges, and the side panels can 
also ba taken off. Fastened to the side panels inside are two 
angle irons which support petticoat insulators, and on these 
insulators is fixed a wrought-iron bar carrying three studs. 
These studs support three porcelain bases, on which are 
mounted clips, the porcelain bases being also petticoated 
underneath. The switch clips are not permanently fastened 
to the porcelain bases, but can be removed and fixed indi- 
vidually by the pressure of the fingers on an eccentric lever, 
which compresses a rubber buffer. Each clip carries a thimble 
on its under side, to which the cable is sweated, and the cor- 
responding clip for each switch is, of course, bolted to the 
'bus bar, which runs for the whole length underneath the 
porcelain bases. This description of the switch gear applies to 
both the positive and negative poles, one being placed, as may 


be seen by the photograph, some Qin. or lft. apart from the 
other, the two being separated by air. It will thus be seen that 
electrically the insulation of either pole from earth consists of 
two petticoat insulators, besides the petticoated bases on 
which the switch clips are mounted; also there are two 
petticoat insulators in series from pole to pole. The whole 
arrangement presents the appearance of the switches being 
suspended in air, as from the front of the box it is impossible 
to see how they are upheld. Another novel feature of this 
excellent pillar box is that the handles of the switches can, by 
one simple movement, ba removed, and thus, should a fuse 
happen to blow, there would be no damage done to the porce- 
lain. At the bottom of the pillar-box may be seen the neutral 
'bus bar and the pilot terminals. It will be seen that this 


THe CarLENDER Feaper PILLAR Box. 


feeder pillar possesses many advantages over the ordinary 
type, in that the switch and fuse is all in one, and any fear 
that may be entertained with regard to the speed of the break 
is groundless, owing to the forca which must be exerted in 
removing one of the switches and thus causing it to leave the 
clips at a very rapid rate. The cables may be sweated in: o 
the thimbles before the clips are put in position on the 
porcelain, and this in itself must prove a great convenience to 
any workman employed in erecting the box. 

Similar pillars are also made by Messrs. Callender for trac. 
tion purposes, the only difference in their construction being 
а smaller number of switches than are used for the lighting 
pillar. This pillar is being ereeted at the present time by the 
Corporation of Nottingham. | 
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Among the exhibits at this stand of cables (which are 
mounted in such a way that they form part of the railing of 
the stand) there is a specimen of the Newcastle high tension 
main, which has been laid from Newcastle city to Wallsend, 
measuring in all some 27 miles of cable. It is working 
at 6,000 volts, three-phase, and is 0'25 eq. in. in section. 
It is a paper-insulated, lead-sheathed, galvanised steel, wire- 
armoured cable. Another example of Messrs. Callender’s 
cables is one which was laid in connection with the Lowestoft 
lighting scheme across the harbour; it is doubly wire- 
armoured and sheathed in vulcanised bitumen, which is their 
speciality as a substitute for not only a dielectric, but also as 
a sheath for cables, being perfectly waterproof. Another 
type of this class of a similar cable is a concentric 0°05, which 


was laid across the River Tawe at Swansea. In this case the 


cable is paper insulated with lead sheathing, the lead being pro- 
tected from the chemical action of the water by a valcanised 
bitumen sheath outside it, the whole being braided and doubly 
wire-armoured. In connection with the high-tension work at 


Flexible Bracket Arm. 


district where supplied. There is a water-catcher inside the 
cover, provided with a drain-hole letting all rain water into 
the centre of the post, where it can be properly dealt with 
below. l 

Messrs. Callender also exhibit a new house fuse box, designed 
by Mr. Harold Hastings, of either the double-pole or single- pole 
type, in which a fusible strip is bent on to a porcelain handle 
and is held between two end clips, which are kept in position 
by a porcelain base. The two poles are separated by a porce- 
lain screen, and sealing chambers are provided top and bottom. 
A 50-ampere box measures 9in. by 4in., the depth being 23in. 
‚ The four-way network box for three-core cables is shown, in 
which the three poles are represented by three tiers separated 
by ebonite insulators. The connections in the box are all 
disconnected by means of an insulated epanner and key, the 
disconnecting links being solid blocks of copper, and the copper 
tongues are placed by means of a gun-metal bolt which passes 
through the hole. The links form a circle round the centre, 
and are protected by diving-bell covers tested to withstand 
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“ Brooklyn ” Strain Insulator. 


TROLLEY DETAILS MADE BY THE ELECTRIC TRAMWAY EQUIPMENT Co, 


Newcastle, Messrs. Callender exhibit several specimens of 
joint-boxes. The straight-jointer box is divided into three 
sections by means of partitions composed of ebonite, zin. 
in thickness. Coming in at one end of the box, the cables 
are separated out in triangular form 2in. apart, and 
the joints are made by the cables being butted together in 
& copper sheath, and the whole run in solid metsl. A long 
slot in the copper sheath provides the means of pouring in 
the metal, at the same time showing that the cables are 
properly put together, and thoroughly well soldered. The 
great feature of this box is that the joint can be made 
before the cast-iron case is placed in position. A similar 
box is also provided for a sub-station for dividing up 
the three core cables into three singles. A new section 
pillar for tramway work is shown, the cover being 
made of sheet steel, and takes the place of a petticoat 
casting at the base of a tramway pole. The panels of the 
section pillar are fitted round the pole, with the switches 
mounted on them; the whole cover can be raised by means 
of a portable pulley gear so that access is allowed for the 
workmen when connecting up, and holes are provided which 
are opened by a universal key through which the switches 
may be operated without raising the cover. The size and shape 
can be obtained to match the petticoat castings in use in the 


15ft. head of water. The arrangement of this box is a uni- 
versal one for single and triple concentric cables, the outside 
casting only being altered in each case. 

The rails of this stand are cast in solid copper, through 
which the cable samples pass, being stepped off at the ends, 
showing how they are made up. The whole is brilliantly 
illuminated with incandescent lights, and the reception room 
is one of Messrs. Callender’s jointer's tents of the Post Office 
pattern. 

One of our illustrations shows a model of the three-wire 
distributing-box system adopted by Messrs. Callender for 
Newcastle. The model is constructed to show the manner in 
which a three-wire distributor may be split up into three 
separate three-wire branches for this number of branch dis- 
tributors. There are separate boxes for the positive, neutral and 
negative distributors, the boxes being a short distance apart. 

The Electric Tramway Equipment Co., who are specialists 
in the manufacture of overhead line material, have an 
interesting exhibit with numerous samples of their insulators 
and fittings. Although some of the designs are still mach 
like the types first used in America—such, for instance, as the 
trolley ear—yet in most instances it has been found necessary 
greatly to alter and improve the design to meet the more 
onerous conditions of English practice and requirements. 
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This is especially noticeable in the frogs and crossings, owing 
to the almost universal adoption in this country of swivelling 
trolley heads. We give an illustration of the Асте frog 
made by this company, by which it is possible to direct the 
ttolley wheel as desired by a movable tongue or gate. Another 
very useful frog is the car shed series, which is made with 
either two, three, four or five “ points or ways," and is 
operated by a lever placed on an indicator board fixed to the 
wall of the car shed. In our series of illustrations we show 
a five-way frog of this type in use at many of the large car 
sheds in the country, and by its use the wiring of the shed is 
greatly simplified. An important item in overhead construc- 
tion is the section insulator, and in their latest pattern the 
Electric Tramway Equipment Co. appear to have come near 
to perfection. We understand that the company have in their 
possession some very satisfactory results of independent tests 
tbat have from time to time been made with both their 
* Verus" insulating material and their gunmetal fittings, 
and it is satisfactory to know that in recent severe competition 
with American and German firms for about 60 miles of line 
material for the Manchester Corporation the Electric Tram- 
way Equipment Co. were successful in securing the contract. 
This is the more creditable, as all their material, both bronze 
and insulation, is made entirely at their Birmingham works. 
In one of the accompanying iliustrations we show one method 
of their flexible construction which is now generally adopted 
by English engineers in preference to the more rigid bracket 
arm construction. In place of the two globe strains it is often 
better to use two Brooklyn strains or other forms of insulators. 

Messrs. Everett, Edgecumbe & Co. exhibit at stand No. 172 
a number of recorders for use on tramcars. Several attempts 
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EvERETt-EDGCUMBR CAR AMMETER RECORD. 


have been made to employ the ordinary recording ammeter to 


measure and record the current taken by a tramoar under 


various conditions. Messrs. Everett, Edgoumbe & Co. have 
designed a special recorder for the purpose, which, while 
similar in external appearance to their ordinary portable type, 
is carried on buffers, which protect the working parts from 
the excessive vibration to which they are sub jeoted in working. 
Our illustration shows at half full-size an actual record taken 
оп а сат. The instruments are thoroughly damped—a most 
important point—and a special arrangement is provided, by 
means of which the chart speed can be varied at will from 
about jin. to 4in. per minute. The charts, as a rule, last for 
about 30 minutes at the higher speed. A demand has lately 
arisen for a strong and durable ammeter which can be fixed 
to each car, so that the driver can see exactly what current 
he is taking, and thereby be enabled to bring about a con- 
siderable saving on the power used. This has been met by 
Mesers. Everett, Edgoumbe & Co. in an ammeter for the 
purpose, consisting of a round watertight case, painted to 
suit the colour of the car, and the cables leading in the 
current are brought up to it in an iron tube, passing right 
through the flooring of the car, so as to be protected from all 
possible damage. The tube is usually beld either against the 
controller or else the front of the car, and, by means of clamps, 
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the instrument can be raised, lowered or turned round as 
desired. | 

Now that long-distance alternating-current transmissions 
are becoming so common in connection with traction schemes, 
the new Everett, Edgcumbe rotary synchroniser will probably 
attract attention. So long as only small units had to be 
paralleled, a little skill was quite sufficient to render the 
ordinary synchronising lamps and voltmeters fairly satisfac- 
tory, but with the advent of larger generators and stations 
some more reliable system became necessary. Messrs. 
Everett, Edgoumbe & Co. had attacked the problem from a 
new direction, and we illustrate the rotary synchroniser, 
which is to be seen in operation at the exhibition. It consists 
essentially of a two-phase rotary field motor, the stator of 
which is fed from the bus bars, and the rotor from the 
machine to be paralleled, the split phase being produced by 
means of a choking coil. If the incoming machine is running 
too fast the hand will revolve to the left, and if too slow to 
the right. The correct speed, or rather frequency, is shown 
by the hand remaining at rest, and the precise moment for 
switching in is shown by the hand standing vertically and 
opposite a mark on the dial. Thus absolute accuracy is 
possible, and moreover, in order to enable the engine driver 
to see from a distance what is going on, a green or а red lamp 
is shown through holes in the dial, according to whether the 
alternator is running too fast or too slowly. An ordinary 
synchronising lamp surmounts the whole instrument, which 
is very compact, having a dial some 8in. or 10in. in diameter. 
This firm have just introduced a useful form of small direct- 
reading photometer set. The complete outfit, with the 
exception of the standard lamp, is only about the size of an 
ordinary cigar case, and it is claimed that accurate results can 
be obtained even in an ordinary room witn the blinds down 
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EVERETT-EDGCUMBE SYNCHRONISER. 


The photometer itself consists of a carefully-designed 
* Leeson disc, which is moved along a graduated scale 
ingeniously slung beween the standard lamp and the lamp to 
be tested. 

Messrs. Nalder Bros. and Thompson, of 84, Queen-street, 
E.C., have an exhibit of switchboards, instruments of all 
kinds and circuit breakers. Amongst items of special interest. 
there is a large station voltmeter with double illuminated dial, 
of which we give an illustration, and this can be turned so 
as to face in any direction. It is a very convenient form of 
instrument for central station engine-rooms. A Board of 
Trade panel is also exhibited containing an ammeter, volt- 
meter and recording instruments necessary for making the 
tests prescribed by the Board. A feature of novelty on this 
panel is a special earth automatic, provided to protect the 
ammeter in the event of a passage of a large current to earth. 
If the current exceeds the safe reading of the instrument the 
automatic then short-circuits the ammeter and itself, thus pre- 
venting all damage which might arise from the passage of a 
large current. There are several forms of switchboard panels 
exhibited, including а generator panel containing an ammeter, 
minimum reverse current circuit. breaker, field regulator and 
double-pole switch, also voltmeter plug for plugging on to the 
station voltmeter, for paralleling the in-coming machine; a 
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feeder panel containing ammeter, voltmeter and maximum 
circuit-breaker and switch; also a motor panel containing 
starting switch, maximum and no-volt circuit. breaker and the 
necessary instruments. There are, besides, numerous port- 
able instruments, both recording and of the direct-reading 
type, high-tension voltmeters of various patterns, and 
large edge-wise illuminated instraments which can be 


DovBLE-FAcE ILLUMINATED-DIAL SECTOR VOLTMETER. 


made for either direct or alternating currents. A large 
number of circuit breakers are shown, designed for almost 
every possible requirement, such as plain over-load or 
minimum reverse-current type, over-load and under-load 
combined, and over-load and no-volt release. There is shown 
а small type of circuit breaker, of which forms are made in 


MINIMUM AND БЕҮЕН»Е CURRENT AUTOMATIC CUTOUT, 


any of the combinations described for the larger type. 
A minimum cutout is shown, which breaks either at zero 
current or on a small reverse. It is polarised by means of 
the two small coils PP shown in the illustration. These are 
excited from the 'bus bars and are always magnetised in the 
same direction, the result being that if the current falls to 


| inspection. 


zero, or even rises rapidly in the opposite direction, the 
cutout still flies off, although this current may rise to a high 
value in the negative direction, which, of course, it would not 
do were it not provided with the polarising coils. 

Stand No. 87, ocoupied by Messrs. Elliott Bros., of 101, St. 
Martin’s-lane, and Lewisham, probably attracts as much, if 
not more, attention than any other stand in the exhibition. 
First, there is Mr. Partridge's Sparklet fuse, which was 
fally described in our issue last week, and the numerous demon- 
strations given to eminent engineers and others must have 
been the cause of the liberation of an extraordinary amount 
of CO,, to say nothing of the excellent advertisement obtained 
by the Sparklet Co. Current was transformed from the mains 
pressure of 100 volts up to 2,400 volts, and then short- 
circuited inside a box with coloured glass sides. A flame of 
about 2in. in length shot up, there was a slight report, 


ALTERNATE CURRENT VOLTMETER. 


the flame went out, then a sound of escaping gas, and 
“ Sparklets ’’ covered with hoar frost were handed round for 
There is also another novelty in the shape of a 
new speed indicator for motor cars. A small generator is 
coupled to the shaft of the motor, and leads are taken to a 
voltmeter with a scale graduated in miles per hour. There is 
also a recording voltmeter in circuit, so that should any luck. 
less driver be prosecuted for furious driving he merely has to 
hand up a strip of paper which gives his speeds for the last 
24 hours. The recorder is fixed on an anti-vibration frame 
which, it is said, does away with all inaccuracies due to vibra- 
tion. Messrs. Elliott Bros, also show their new Century " 
testing set, which is an exceedingly nice set of instrumenta. 
It affords a convenient meaus of making accurate measure- 


“ч CENTURY " Testing Set. 


menís of current and pressure over large ranges, and also 
measurements over a considerable range of resistances. 
The apparatus is supplied in two portable cases. One contains 
an indicating instrument in the form of a Weston low-reading 
voltmeter, a switch for vhanging over the instrument ter- 
minals for the measurement of either current or pressure, the 
necessary series resistances for the pressure measurements, and 
the two smallest shunts which are employed in the measure- 
ment of current. The second case contains the two larger 
shunts, which, being of a certain weight, are more easily 
carried separately from the indicating instrument. The 
indicating instrument consists of a dead-beat, low reading 
voltmeter, having a scale of 150 divisions, and is so calibrated 
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that when the instrament is used direct, by connecting the 
terminals marked MV to the source of current to be dealt 
with, an E.M.F. of 0°075 volts at the ends of the flexible 
leads supplied, suffices to turn the pointer to the full 
From this it follows 
The indicating 


scale deflection of 150 divisions. 
that each division is 00005 of a volt. 


for the Charing Cross ‘and Strand Electricity Co. is also 
shown. It consists of 12 circuits, each of 1,000 amperes, 
with a recording voltmeter and edgewise ammeter for each. 
The Chloride Electrical Storage Co., of Clifton. Junc- 
tion, Manchester, and 89, Victoria-street, S. W., have a com- 
prehensive exhibit of accumu'ators and accessories. The 


CHLORIDE C. R.“ ТҮРЕ. 


instrument is arranged so that its terminals are joined 
to the two levers of a double-pole switch which can be turned 
over, either to the left for measurements of pressure, or to the 
right for measurements of current. Along the left-hand side 
of the instrument are fitted four sockets, and by attaching two 
wires leading from any circuit to the terminals marked Volts,” 
the pressure between these wires can be measured by placing 
the plug on the end of the small flexible cord attached to the 
instrument, in the hole which is marked with a pressure 
known to be above that to be measured. It is possible to 

obtain readings on this instrument from 0:006 volt to 600 


CHLORIDE “ росвік C.R.” Т'ҮРЕ. 


volts. This instrument is extremely useful for measuring 
very small resistances, such as, for instance, that of the 
installation of a building. Another exhibit is an alternate- 
current voltmeter of the В.Б. type. It is a small round instru- 
ment in a cast-iron case with nickeled edges, the diameter of 
its base being 7}in. and the radius of the pointer 8}in. There 
are also shown: A rail bond testing set, consisting of a direct- 
reading millivoltmeter with central zero, reading 20 millivolts 
on either side; and a multiple range ammeter for alternate work 
from 15 to 600 amperes by means of portable transformers. 
A very fine commutator board built by Messrs. Elliott Bros. 


HIGHFIELD BOOSTER. 


developments of the storage battery and its adaptation to 
modern requirements is a subject which is not so apparent to 
all and sundry as, for instance, the increase in size of gene- 


HIGHFIELD BOOSTER PANEL. 


rators and engines for the traction systems of our large towns 
—because, it may be, except those whose duty brings them in 


contact with the large batteries which are necessitated by 


present conditions, the average man does not appreciate what 
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is being done in this direction, and the appearance of an accu- 
mulator contained in & tank about 8ft. Gin. deep is no doubt 
a novelty to many. The Chloride Company are showing a 
* Double C.R. type" of cell, capable of giving momentary 
discharges of 4,000 amperes. This type is specially adapted 
for situations where economy of floor space is a desideratum, 
the individual plate measuring 16in. by 31in., and the cell 
occupying only about 30in. by 24in. of floor space. The 
“. R.“ type of plate, which is shown in both lead and lead- 
lined wooden boxes, measures 16ір. by 15jin., and is used 
where the output required can be obtained without taking up 
an inordinate amount of floor space. In many cases batteries 
have to be arranged in cellars or confined spaces, where it is 
not possible to put them in more than one tier, and 
in such instances full advantage can only be taken 
of what space is available by employing a plate of the 
. R.“ or even * Double С.К.” type. The demands 
on & battery working in conjunction with a traction 
or power plant are often extremely heavy and may 
reach the half-hour discharge rate for momentary 
peaks. Unless the cells are discharged through a 
booster to compensate for the drop in volts due 
to the heavy discharge, full advantage cannot be 
taken of the ability of the cell to withstand these 
high rates. Highfield’s automatic booster, size“ В,” 
is shown. It is capable of dealing with peaks of 
400 amperes on а 550-volt circuit. The essential 
differences between this machine and the oldfashioned 
type of reversible booster, is that by Highfield’s 
methcd a constant load can be maintained on the 
generator, and also a constant bus bar voltage, 
with any variations of the line amperes, and the 
compleie charging of the battery can be effected 
without removing the battery from its work. These 
advantages are not obtainable by any other method, 
and the benetit of smaller units, reduction of coal 
consumption and shorter running hours are self- 
evident. The simplicity of control is emphasised 
by a complete switchboard panel alongside the 
booster, and once the proper adjustments are made 
on the various shunts depending on the character- 
istic of the generator with which the booster has to 
work, no further regulation of any description is 
necessary. Examples of ‘‘C.R.” type and double 
““ О.В.” type cells for large capacities and heavy 
discharge rates are exhibited, also samples of cells 
suitable for electro-pneumatic systems of control, 
solenoids for surface-contact systems, automatic elec- 
tric signalling, lighting of car sheds and power 
stations, &c. 

: The Electrical Power Storage Co., of 4, Great 
Winchester-street, E.C., and Millwall, have, at stand 
No. 82, a very complete and interesting exhibit of the 
various cells manufactured by them. Of their well- 
known P“ type there are three large cells, each 
containing 74 plates. These cells have a capacity 
of 1,800 amperes for one hour, 900 for 84 hours, and 
540 for seven hours. The plates are arranged in two 
rows of 37 each, and there is a bar down the middle 
of the cell connecting all the plates of one polarity 
together, whilst those of the oppositepolarity are 
connected by means of two bars, one on each side 
of the cell. This is the largest cell yet made by 
the E. P. S. Co., who are supplying a battery of 
the same type, but with 17 plates to each cell instead 
of 74, to the new electrical system to be used on the 
Underground railway. An interesting feature at this 
stand was an antimonial alloy crate, into which fitted a 
thin sheet-lead case, the bottom of which res i: direct 
оп a tray. It is claimed for this new type of “box that it is 
lighter and much cheaper than the old torm of solid crate, 
and that it is more durable than the lead-lined wood boxes so 
much in use at the present time. The newest cell made by 
the E. P. S. Co. is that known as the O. K.“ type, and it is 
specially recommended for traction work. The particular speci- 
men exhibited has 17 plates, and its capacity is 900 amperes 


for one hour. The plates are 19in. by 18in. by 4ір., and the 
external dimensions of the cell itself are 2ft. 74in. by 1ft. 104in., 
by 1ft. Tin. Another cell, known as the Double Р” type, 
measures 3ft. 4in. high by 18in. by 17in., and is of great 
advantage when the amount of floor space is limited. Each 
plate in this cell consists of two “ P" type plates suspended 
one below the other, both being burnt to the same lead strip. 
These cells are only manufactured in lead crates. . The 
largest cell made for glass boxes is the W. S. 25. type, 
having a capacity of 180 amperes for two hours, or 144 for 
84 hours; a specimen is being exhibited. A novel form of 
connecting bolt just brought out by the E P. S. Co. is shown, 
and consists of an ordinary stcel bolt covered with antimonial 


THe Care Aspestos Co.’s STAND, 


lead. The practice of permanently burning up plates to con- 
necting bars is not always advisable in the case of a very 
small battery away in some country house, and this new bolt 
will supply a long-felt want, in that there will be no fear of 
corrosion, owing to the expansion of the lead covering when 
the nut is screwed on tight, and thus preventing any acid fumes 
from getting at the steel and consequently causing a portion 
of it to fall off and tumble into the cell. It is sometimes 
necessary to cut out a single cell in order to remedy a slight 
defect, and considerable expense is entailed in sending a 
fitter perhaps hundreds of miles with burning apparatus in 
order to perform some trifling operation which could ba 
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equally well carried out by the battery attendant himeelf if 
omy a ecrew connection had been adopted. It might 
be interesting to observe that the P. 74 cell pre- 
viously mentioned weighs about 2,600lbs. when filled with 
acid. Antimony lead grids are shown for placing at the 
bottom of the cell in order to hold the tubes in position, thus 
doing away with the old wooden strip formerly used. The 
positive plate consists of a pasted shelf grid without vertical 
ribs and the negative is pasted in the form of rectangular 
pellets. А cell known as an E. L. 19 " type for motor cars, 
has a perforated corrugated ebonite sheet between the plates, 
serving the double purpose of an insulator and also preventing 
any buckling ; this cell is 68in. long by 64 in. by llin. high 
and weighs 43lbs. when filled with acid. Its capacity is 
49 amperes for 3 hours, 80 for 5, or 25 for 8 hours. There 
are also shown cells for X-ray work similar to those which 
gave so great satisfaction and which rendered such valuable 
service in the hospitals throughout the siege of Ladysmith. 

A diagram giving results of tests on E,P.S. as compared with 
the new cell by Mr. Edison attracts considerable attention. 
The curves are plotted in watts per pound and hours, and the 
E. P. S. traction cell gave 2:25 watts per pound for four hours as 
compared with Mr. Edison's slightly less than 2:25 watts per 
pound for 44 hours. "This isinteresting when it is known that 
the Edison cell is three times more costly than the E. P. S. cell 
taking watt-hours as & basis of calculation. 

Last week we described the exhibits of the Cape Asbestos 
Company, whose blue asbestos removable coverings are used 
on the boilers and steam-pipes at so many metropolitan and 
provinoial electricity supply and power stations, as well as 
abroad. This week one of our illustrations is from a photo- 
graph of this stand, the exact location of which is indicated 
in the panoramic view of the exhibition on page 465. Next 
week we hope to furnish our readers with illustrated and 
detailed descriptions of a number of important stands, for 
which we have unfortunately insufficient space this week. 


(To be continued.) 


DOUBLE-CURRENT GENERATORS. 


The following discussion took place in connection with 
Mr. E. T. Ruthven-Murray's Paper on the above subject at 
the meeting of the Incorporated Municipal Association on 
July 2nd. The Paper was published in our last issue. 


Mr. C. H. WORDINGHAM thought the author had done a real good 
service in bringing forward the merits of what were called “ double- 
current" generators. Certainly very little was known of these in this 
country, and it was rather a surprise to him to find from the Paper that 
there were already four stations in which these machines were being put 
down. It would be interesting to know whether the design of these 
stations was English or whether they hailed from abroad. Personally, he 
had been very much impressed with the merits of double-current gene- 
rators for some time, and it was certainly most attractive to be able to 
have one machine to do everything. The difficulty of reaching the distant 
portions of an area must crop up sooner or later, and, as Mr. Murray said, 
they were tempted to deal with the matter by temporary means, because 
it was not realised how big the thing was going to be. By putting down 
continuous-current plant in the early days and making provision for the 
slip rings, they could provide for practically everything later on. Mr. 
Murray appeared to assume that there was only current which it was 
worth while to distribute—viz., continuous, and with this he entirely 
agreed. He was not quite so sure, however, as to the merits of the single 
station. There were certainly cases in which a single station was the best 
that could be adopted, aud in such cases it did seem to him that double- 
current generators were quite the right thing. Another matter upon which 
he would like to congratulate the author was that he seemed to have an 
open mind with regard to the relative merita of motor-generators and 
rotary converters. He did not seem to have that extraordinary prejudice 
which there was in this country against rotary converters, and for which 
he could not account, and it was useful that the Paper should have shown 
how much people had to pay for that prejudice— viz., a loss of 5 
to 7 per cent. in efficiency, which was a very serious price to have to 
pay. А rotary converter would do practically everything which a motor 
generator could, and sometimes most of it better. There was, however, a 
serious difficulty in regulating the pressure when using rotary converters. 
If one had a transformer with a number of connections brought out so 
that the voltage could be varied, the switch gear and the whole arrange- 
meuts became altogether too cumbersome for use, except in very small sizes. 
Perhaps the best solution was to keep the loss of pressure in all the lines 
very small, to have all the sub-stations close together, to employ a heavy 
distributing network, and have as few low-tension feeders as possible, and 
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on those feeders where it was necessary to have large variation of pressure, 
to employ boosters. 

Mr. A. В. MOUNTAIN (Huddersfield) said that he was naturally in 
opposition to Mr. Wordingham. The most disappointing part of the Paper 
was that they got two distinct currents. He would like to have one only, 
as in bis opinion the idea of taking the currente away, and transforming 
them into something else, would only lead to complications and diffi- 
culties. He did not think the simultaneous generation of both alternating 
and continuous currents would work well, neither did he quite see how the 
pressure was to be regulated on either side. Supposing, iu dealing with 
au outlying district, it was required to increase the pressure on the alter- 
nating side— they did not wish to increase the pressure on the continuous- 
current side as would be done if they increased the field—he would like 
Mr. Murray to say how this could be done. 

Mr. W. B. ESSON thought a most extraordinary remark on the part of 
Mr. Wordipgham was that continuous current was the only one worth 
distributing. Recent work in the North had not induced us to believe 
that Manchester lay in a “ sleepy hollow," but this remark was worthy of an 
electrical Rip Van Winkle. He did not agree with that, neither did he 
think the remark ought to be put into Mr. Murray's mouth. His own 
personal opinion was that it was ridiculous to convert from alternating to 
continuous unless for traction purposes. The author had referred to an 
interesting application of the rotary converter to balance a three-wire 
continuous-current system, but had said nothing of balancing a three-phase 
system. Perhaps he had assumed that there was no distribution by three- 
phase, and that it was not necessary to go into the question of balancing 
with a fourth wire—a balancing which did exactly for the three-phase what 
the three wires of Hopkinson did for the three-wire system—viz., reduced 
the total amount of copper in the mains by 60 per cent. Induction motors 
had nowadays improved to such an extent that it would be found they 
more than compensated for any disadvantages as regards the power-factor 
not being unity. They could, however, be made with power-factors as 
high as 0:90 and 0:94, and it must also be remembered that the power- 
factor of synchronous motors was not always unity. He did not think 
Mr. Murray's proposal for regulating double.current generators a good one, 
for the very simple reason that it was neceesary to regulate the alter- 
nating side quite independently of the continuous-current pressure, and 
the most obvious way was to boost up or down by passing the 
alternating current through the armature of a supplementary machine, 
and excite the field magnet:of that supplementary machine so as to raise or 
lower the pressure at will. This method was already used for regulating the 
continuous-current preesure of the continuous-current side of rotary trans- 
formers. But he protested against converting to continuous current at all. 

Mr. H. FARADAY PROCTOR (Bris‘ol), referring to the following 
statement in the Paper—viz, “If rotatory convertera or synchronous 
motors are to be operated from the circuits, experience shows that the 
maximum variation from absolutely even aogular velocity must not 
exceed one-fourth of 1 per cent. per revolution "—asked if that law held 
irrespective of the number of poles or the frequency per second. 

Mr. A. S. BARNARD (Hull) thought the author's statement, that the 
special sphere of usefulnesa of these machines was in the economical supply 
of large areas in which continuous current had to be distributed, was quite 
open to question. Many engineers would say that large areas where con- 
tinuous current had to be distributed were best served by separate con- 
tinuous-current stations ; others might say that the work would be best 
done by separate high-tension systems. However, the method appeared 
to him to solve the problem of having to put down a small continuous- 
current dynamo and a small alternator side by side, and having to sell 
them after a few years as scrap. It might be possible to put down a larger 
machine to do the two functions at the beginning and retain it for a 
longer period. 

Mr. ALBERT GAY (Islington) said the Paper showed that a prophecy 
which be made many years ago seemed to be on the point of fulfilment. 
He had been asked what would be the future system of electric lighting, 
and he had suggested that it would be a high-tension and low-tension 
alternating and continuous-current system, and there was no doubt in his 
mind that the double-current generator would have a very great eftect in 
the future. 

Mr. LEONARD ANDREWS (Hastings) asked Mr. Esson what was the 
gain in using a rotary booster for alternating currents over the ordinary 
stationary booster. Was it merely that the power-fac‘or of the stationary 
booster was very low, or was there any other gain ? 

Mr. ESSON said that by the rotary booster system they generated 
another current in order to increase the pressure of the alternating current. 

Mr. ANDREWS aeked if the same thing could not be done witha 
stationary booster. 

Mr. ESSON replied that he did not know that it could be done. 
he had not considered it. 


Mr. F. C. RAPHAEL commented on the general ignorance with regard 
to double-current generators. He had spoken to a municipal engineer of 
his acquaintance a few months ago about these machines, and he had been 
asked what double currents” were, and how they generated. There was 
one great educational value in these generators. Up to a few years ago 
the younger electrical engineers did not trouble much about thinking these 
things out for themselves. They simply said, “Iam an alternating-current 
man,” or, *Iam a continuous-current man." Then three-phase trans- 
mission with rotary converters came, and now double-current generators, 
with the result that the young electrical engineers were absolutely bound 
to think. He would deal with one technical matter in connection with the 
Paper. The whole point of these double-current machines was to save а 
machine when starting a new works. Ina large area, there was a sinall 
district near the works where it was wanted to supply continuous current, 
and in districts further off alternating currents were required for trans- 
forming down, and this was done without having separate machines. But, 
if, in addition, a balancer was wanted for the continuous-current district, 
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it would not have been a much greater expense to put in an alternator 
aod a steam-driven or motor-driven balancer. No other continuous- 
current macbine would be needed to supply the small amount of continuous 
current at the start. Mr. Murray had said he could use either a rotary 
transformer or a double-current generator for balancing on the three-wire 
circuit, but in his diagram he showed the thing mesh connected not 
star connected, and there was no middle point. Did he mean that 
one had to put in an extra set of transformers for this purpose,—or 
three choking coils ? He supposed it would not interfere with the main 
circuit at all if these were put on to the same 'bus bars and star connected ? 
In conclusion, he asked for some further particulars of the methods of 
regulating which the author intended to employ at Willesden, as he 
thought this was the most interesting part of the whole question. 

Mr. C. F. SCOTT, of the Westinghouse Electric Mfg. Co., of Pittsburg, 
said that Americans had rather the advantage of the English so far as 
generators of this type were concerned, as they had been used in America 
for quite a number of years, in many stations and on quite a large scale. 
Neither direct-current nor alternating-current could do all that the other 
could do, and if they could be made to help each other it was valuable. The 
largest plants for supplying direct currents were alternating-currents plants, 
and this method was being followed in connection with the large American 
railways and the Edison Co. in New York. In the latter case the alternators 
ranged from 5,000kw. to 5,000kw. in capacity, and were something like а 
dezen in number. One tramway which he knew was being supplied with 600 
volta directly from the machines to the tro!ley wire from a double-current 
generator, while the alternating pressure was raised up to 10,000 volts and 
carried to three or four sub-statione, The system was also advantageous 
where there was a shifting load. In а certain city in America, for instance, 
the load in the business part of the city disappeared about 6 o'clock, and in 
the residential portion it came on a bit later, and the use of double-current 
generators on such a load enabled the system to run on a more nearly con- 
` stant load than would otherwise be the case. He had also installed small 
isolated plants on this method which were working quite satisfactorily. As 
to the efficiency of the rotary converter, this had maintained all the expec- 
tations which Bad been entertained in respect of it, and he was rather 
inclined to think that it must be somewhat through ignorance in England 
of the capabilities and excellence of these machines that a prejudice existed 
in some places aganist them. The induction motor had also been criticieed 
on account of its lagging current. "That it did bave a lagging current was 
quite true; but for the work here proposed-—viz., the running of the 
direct-current generator, the conditions were most favourable for making 
the induction motor work at quite a high-power factor. We were apt to 
speak of 90 and 95 per cent. load-factor as if it were a very expensive thing 
such asan efficiency of that mark would be. But the power-factor was 
not much of à consumer of energy. It was not the running cost, but the 
first cost which was important. It meant a little larger wire for turning 
the thing round, and in many cases this extra expense would bea very 
excellent first investment. "Theinduction motor was the type of apparatus 
which was most simple and would stand abuse more than any other ty pe 
of electrical apparatus. It was less likely to get out of order and give 
trouble, and it was less likely to cause an increase of operating expenses 
through breakdown. Asystem with a large number of synchronous motora 
was essentially a delicate one. If there should happen to be a lowering of 
voltage at one place there would be trouble, and it would probably shut 
down the whole plant. This was not the case with induction motors. 
Under the conditions which prevailed in England there appeared to be a 
great liking for direct current, and the double-current generator with the 
rotary converter ought to be of even greater value here than in America, 
where a large amount of distribution was done by alternating currents. 


The PRESIDENT (Mr. John Rider) congratulated Mr. Murray in being 
what was practically the pioneer in this country of the use of double- 
current machines, and he wished him every success in the use of them. 
While he quite agreed with the principles of the author's distribution— 
viz., the sending out of direct currents in the immediate vicinity of the 
station and high-tension three-phase currents to distances, he was not 
sltogether in agreement with him that the double-current machine was 
the right thing for the purpose. A double.current machine was, after all, 
nothing but what they all knew аз а rotary converter steam driven. For 
а Bub-station a rotary converter was hard to beat because it prac'ically 
had no limit of speed, but when they came to couple this machiae up with 
a steam engine they had another question coming in—viz., the speed at 
which the combination could be driven. With a 300kw. rotary quite a 
common speed would be 500 revs. per min., but it would not be possible 
to couple any engine that they knew of to that and drive it at that speed. 
It would probably be necessary to bring the speed down to 250 or 200 revs. 
per min. Then would come the difficulty that it would be impossible to 
get the right periodicity because the number of poles on the machine would 
not be sufficient. Orif the number of poles were sufficient to get a 25 
periodicity without slowing the spe:d then they would make а bad 
continuous-current machine. Therefore, Mr. Murray's double-current 
machines were practically a compromise between a good dynamo anda 
good alternator, and he was afraid he would not get a good machine 
for either. He would have a bad dynamo because of the large. 
number of poles he would have to use to get his periodicity—which would 
probably mean sparking troubles—-and he would not necessarily have a 
good alternator. Some of the members might remember that he himself 
had had to tackle the question some few years ago at Plymouth, and he 
had used a distinct alternator and a distinct dynamo with one engine, with 
the result that he had the best alternator and the best dynamo, and 
neither interfered with the other. He also had the advantage of being 
able to regulate. either side without affecting the other, and this was 
another point in which the double-current generator was liable to give 
trouble in. In his opinion the little expense which was entailed in putting 
two separate machices together, each the best of ita kind, rather than to 
have one machine which might not be the best of its kind, was warranted. 


Mr. Е. Т. RUTHVEN-MURRAY, replying, first of all, to Mr. Wording- 
ham’s request for the names of the four stations in which double-current 
generators were being installed, said he had already mentioned two—viz., 
the Mersey Railway and Willesden. The other two were at St. Pancras 
aud the Trafford Park Estate power house. With regard to the latter, 
however, he did not know that it was working satisfactorily ; he believed 
it was not, it being an experimental machine on the part of the firm who 
built it. Several speakers had raised the question of regulation, and Mr. 
Wordingham had seemed to think that with large transformers the contact 
switch arrangements would be cumbersome and complicated. But he 
hardly thought that this need be the case. The dial switch could be 
mounted on the face of the transformer itself, where it was conveniently out 
of the way, and the contacta be operated by a small lever on the switch- 
board platform. As to Mr. Mountain's request for further particulars of 
the regulation, he did not think it was very difficult to follow what would 
happen if there were a home district and a “distant” one to supply. 
If the double-current machines were regulated as continuous-current 
dynamos, and the voltage raised on the home feeders as might be neces- 
sary to keep the pressure on the distributors constant, the voltage on the 
alternate-current end would be raised at the same time, but this latter 
would be in & higher ratio than the continuous current, and consequently 
it would be probably necessary to cut down the prime ratio of the voltage 
on the regulating transformers at the sub-station end. But it might not 
even be necessary to do that, because there would be a small loss in the 
feeders at the sub-station end, so that a higher sub-station pressure 
would be required, in the same way as was necessary in the home district. 
He did not think there would be any great difficulties. It would be neces- 
sary at the distant stations, if working with a large line loss on the low '’ 
tenaion, to reduce the ratio of transformation, and not to increase it at the 
distant end. Mr. Esson practically wished him to admit that he believed 
in alternating currents for distribution instead of continuous. He could 
not вау that he did. It was very certain that what consumers wanted in 
this country was continuous current, and he did not think they were 
wrong in their wants. This had been found all over the country. The same 
speaker also mentioned that he (Mr. Murray) had said nothing about 
balancing on three-phase distribution. This subject was hardly germane to 
his Paper, but there was a good deal to be said upon it. Mr. Eeson also 
thought his system of regulation bad, and preferred to regulate by an 
alternate-current booster. He knew that this arrangement was in use on 
the Berlin tramways, but he did not consider it was a good one.  Firat of 
all, it was necessary to have two machines—viz., a rotary converter, which 
had alongside it an alternating- current booster. The expense of this 
was practically the same as a motor-generator, and he did not tee 
that there were any attendant advantages over this which would not 
be obtained by a stationary booster. Either the arrangement which he 
proposed or the one which Mr. Andrews had in mind was the best. 
Mr. Proctor had asked for a larger permissible variation in the angular 
velocity ; this could be allowed, and was one of the many points in favour 
of low over high frequency. Mr. Raphael had referred to the use of 
balancers, and thought that the expense attendant on the use of a separate 
machine rather detracted from the value of his proposals He had also 
called attention to Diagram 4, and thought it did not show how it was 
possible to balance with that machine. It did not. The way he should 
balance that machine would be to use a mesh-connected primary and a 
star- connected secondary. It was also possible, he believed, to use a mesh- 
connected transformer in a similar manner; it had been done, but he did 
not know very much about it. At the sub-station it was a very simple 
matter indeed, by having a certain proportion of the rotaries arranged with 
star-connected transformers and simply to plug on the middle connection 
to these. The result was that when the machines were started up they 
only had to take about 1 or 2 per cent, of the full output and balancing was 
obtained without affecting the voltage on the outers in the slightest degree. 
He had been struck with the fact that Mr. Scott rather favoured the use 
of induction motors, and he would like to ask him as to whether his objec- 
tions to the use of synchronous motora did not apply to a considerable 
extent to the use of rotary convertera, which, after all, were synchronous 
machines. Could not irregularities on other portions of the system cause 
the rotaries to be thrown out in exactly the same manner? 

Mr. SCOTT said this was so. 

Mr. MURRAY finally referred to the president's remarks, which were to 
the effect that doub!e-current generators would provide neither а good 
alternator nor a good dynamo. He was not able to stand before the meet- 
ing and say he could get this. The machines which were now being built 
for Willesden were designed three years ago, and the delay had not been 
hie, but be could assure Mr. Rider that from the investigations he had 
made the:e double-current machines were good ones, both as alternators 
and as direct-current machines. Mr. Rider's objections were more theore- 
tical than practical. Peraonally, he had no nervousness in the matter at all. 

Mr. P. N. HOOPER (St. Pancras), in the absence of Mr. Baynes, desired 
to say that no double-current generators had been fitted in their station, 
for the simple reason that they could not get a maker to undertake to 
make a machine with 100 poles and a frequency of 50. 

Mr. MURRAY said he was sorry he had been in the wrong in stating 
this. He was under the impression that he knew the name of the firm to 
whom the order had been given. 


Wireless Telegraph System for Havana.—The steamship 
* Morro Castle," of the Ward Line, which recently sailed 
from New York, carried the Da Forest-Smythe wireless tele- 
graph system, which is to be installed in Havana. For 
several hours after sailing, the ** Morro Castle remained in 
communication with the De Forest-Smythe stations, at Staten 
Island and Coney Island. | 
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ANNUAL REPORT OF THE COUNCIL OF THE 
INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


During the last year there has been a large increase in the membership, 
which now comprises 338, made up as follows :— Committees (members), 
122; electrical engineers (members), 139; associate members, 12; 
associates, 65. s 

Of these, the following 79 have been elected since the last convention :— 
Committees (members), 24; chief electrical engineers (members), 27; 
chief assistants (associate members), 6; assistants (associates), 22. "Three 
members, one associate member and one associate have resigned ; and five 
associates bave been transferred to full membership. 

Council meetings have been held in London, Birmingham, Barrow-in- 
Furness, Sunderland and Salford. 

Repayment оў Loans.—The sub-committee appointed to deal with this 
matter has held à number of meetings, and has also met the Council of 
the Borough Treasurers’ Association, and, hs a result of the sub-committee's 
report to the Council of the Incorporated Municipal Electrical Association, 
a special general meeting of the members was held at the Westminster 
Palace Hotel, London, S. W., on February 21, 1902, when the following 
resolutions were passed : 

I. “ With reference to the resolution passed by this Association at the 
Glasgow Convention, 1901, authorising the Council to approach the Presi- 
dent of the Local Government Board and the Secretary of State for Scot- 
land with the object of obtaining leave to suspend the operation of sinking 
fund during the first three years of the loan, and to take such other stepe 
as may be necessary to accomplish this object, this meeting approves the 
action of the Council in approaching the Borough Treasurers’ Association 
in order to ensure their co-operation, and unanimously agrees that the 
operation of sinkiog fund should be suspended for three years from the 
date of loan, without, however, increasing the period allowed for repayment, 
and that this suspension should apply also to monies borrowed for the 
purpose of extensions from time to time." 

П. “That in the opinion of this Association, electricity supply under- 
takings having to be maintained in a thorough state of efficiency out of 
revenue, no depreciation or further writing off of capital is necessary when 
the period allowed for repayment of loans is not greater than 50 years, as 
the equated life of the works exceeds this period." 

III. That with regard to the formation of a reserve fund this Associa- 
tion is strongly of the opinion that such should be formed up to the full 
limit allowed by the provisional order before any contribution is made in 
relief of the rates.” 

Copies of these resolutions were sent to the Borough Treasurers’ Asso- 
ciation with a request that it would appoint a deputation to join a depu- 
tation from the Incorporated Municipal Electrical Association to the 
Local Government Board on the matter. In the meantime, there being a 
Select Committee of the House of Commons holding an inquiry on local 
loans, the Association made application to. be heard, and appointed the 
following members to give evidence on its behalf :—Ald. Pearson, Baillie 
A. D. Mackenzie and Mr. A. B. Mountain. The Select Cummittee, how- 
ever, deemed it sufficient that it had already had the municipal side of 
the case presented by the Association of Municipal Corporations, one of 
whose witnesses was the Mayor of Barrow, a member of the Council of 
the Incorporated Municipal Electrical Association. 

Subsequently the Borough Treasurers’ Association intimated that it 
approved of the resolutions passed at a special general meeting of the 
Incorporated Municipal Electrical Asscciation subject to the following 
mcdifications :— 


“ Resolution J.— That the suspension of the repayment of the loan (by 
sinking fund or otherwise) should be deferred until the openiug for use of 
the works for which the money is borrowed, or until the expiration of 
three years from the borrowing thereof, whichever shall be the earlier." 

* Resolution III.— That with regard to the third resolution as to the 
formation of a reserve fund, the Council desire it to be made perfectly clear 
that, whilst agreeing with the principle of the eatablishment of a reserve 
fund, the amount thereof should be a matter entirely within the discretion 
of the respective local authorities, as iu their opinion it depends to a very 
large extent upon local conditions." 


adding that it would be made known to the Select Committee that the 
Borough 'Treasurera' Association supports the views of the Incorporated 
Municipal Electrical Association upon the subject, subject to the modifi- 
cations referred to. 

Presentation to Ald. Geo. Pearson.—In November last, Mr. Ald. G. 
Pearson was presented with the illuminated address, unanimously voted 
to him by the members at the annual business meeting in 1901, in recog- 
nition of his invaluable services, particularly in connection with the 
incorporation of the Association. 

Benevolent Fund.—Since the last Convention a suh-committee has been 
appointed, with Mr. H. Faraday Proctor as its hon. secretary, to consider 
what steps should be taken to forward the objects of the fund by making 
it better known to the members, and as a result of the committee'a report 
the following resolution was passed, and is to be considered at a special 
general meeting of the contributors to the fund, to be held immediately 
after the annual business meeting of the 1902 Convention :— 

“That it be a recommendation from this Council to a special general 
meeting of the subscribers, to be held after the 1902 Convention, to discon- 
tinue the Benevolent Fund and to band over accrued donations and 
subscriptions to the like fund of the I. E.E." 


* Adopted at the general meeting on Saturday. Abstract. 


Wiring Rüles.—Mr. H. Faraday Proctor, the representative of the 
Incorporated Municipal Electrical Association on the Institution of Elec. 
trical Engineers’ wiring rules committee, has reported from time to time 
to the Council of the former, the members of which bave received copies of 
the draft rules drawn up by the Institution, and have made a number of 
suggestions for their amendment, following which, Mr. Proctor has 
circularised the engineering members of the Association, asking for their 
opinion on certain points, particularly on the advisability of permitting or 
requiring the use of switches and fuses in both or all conductors of 
electrical installations under different conditions. The matter will 
continue to receive the attention of the Council of the Association until the 
rules are finally approved by the Institution. 


Stand-by Clause,.—Mr. S. J. Watson, borough electrical engineer of 
Bury, having sent a сору of the Stand-by Clause" which they had been 
successful in getting through the Committees of both Houses of Parliament, 
a copy of the clause was sent by the Association to every town clerk and 
5 engineer on the list of members. The clause referred to is as 
ollows :— 

“That notwithstanding anything contained in the Electric Lighting 
Acts, 1882 and 1888, a person shall not be entitled to demand from the 
Corporation a supply of electrical energy to premises having a separate 
supply, unless such person shall have previously agreed to pay to the Cor- 
poration such minimum annual sum as will give to the Corporation a 
reasonable return on the capital expenditure and other standing charges 
incurred by the Corporation to meet the possible maximum demand of 
such person. In case the Corporation and the person demanding such 
supply of electrical energy shall fail to agree on the amount of such mini- 
mum annual sum to be paid by such person, the amount of such minimum 
annual sum shall be fixed by an electrical engineer to be appointed as 
arbitrator by the president of the Institution of Civil Engineers. 


General Conditions of Contract.—Mr. E. Т. Ruthven-Murray has repre- 
sented the Association on the Institution of Electrical Engineers’ com- 
mittee having charge of the proposed model general conditions for elec- 
trical contracts, and copies of the draft conditions approved by the 
Institution Fave been submitted to the Council of the Association. 


Serics Lighting at 500 Volts.—The council has had under consideration 
the question of obtaining au amendment to the Board of Trade regula- 
tions necessary to allow series incandescent lighting at 500 volts, and has 
appointed the presideot, with Мг. W. A. Chamen and Mr. J. S. Highfield, 
as a deputation to approach the Board of Trade on the matter. 


Overhead Trolley Wires.—A sub-committee has been appointed to con- 
sider the advisability of drawing up a set of rules for the use of the police 
in cases of emergency. These rules have been drafted and will be presented 
at the annual business meeting of the Association. The Council has also 
passed the following resolution :— 

“ That, in the opinion of this Association, experience has proved the use 
of guard wires to be a source of danger to the public, and as there are other 
and more satisfactory means of protecting telegraph and telephone wires, 
that the use of guard wires should be abolished wherever possible. This 
Association therefore suggests to the Board of Trade and the Post Office 
authorities that the proposed regulations should be modified, and tbat the 
Board of Trade and the Post Office authorities be asked to receive a 
deputation from the Association.“ 

The Workshop and Factory Act.—The Council has been approached on 
the subject of its taking up the question of obtaining some modification 
of the act to suit the conditions of electric generating stations, but in 
view of the fact that the Institution of Electrical Engineers was also 
about to move in the matter, it was resolved to support any reasonable 
action which the Institution might take. 

Vacancies on the Council. —Mr. R. C. Quin, of Blackpool, has resigned 
his seat on the Council on leaving municipal employ, and Mr. К. A. 
Chattock, of Bradford, has been appointed in his place. Mr. Councillor 
Worthington, of Wigan, has resigned his seat on the Council, and Mr. Ald. 
Potter, of Taunton, has been appointed in his place. 


Parliamentary Committee. — The Council has had under consideration 
the advisability of forming a Parliamentary committee to keep in touch 
with and to obtain information as to bills before Parliament affecting 
electrical undertakings under municipal control, and has pa:sed the 
following resolution :— 

“ That it is desirable to appoint a Parliamentary committee, which will 
report from time to time upon clauses and decisions affecting municipal 
electrical matters." 


Generally. —The Council is pleased to find that the Association continues 
to receive the support of an increasing number of electrical engineers and 
representatives of municipalities, and takea this opportunity of expressing 
its appreciation of the kindness extended by municipalities and others to 
the members at the annual conventiona. | 


THE *CASTELLI" COHERER AND THE ROYAL 
ITALIAN NAVY" COHERER: THE END OF À 
SCANDAL. 


BY PROF. ANGELO BANTI. 


Oar article (in the May number of /’Eletirictsta) on the work 
accomplished upon wireless telegraphy in the Royal Italian Navy 
has brought down upon us certain courteous observations to the 
effect—(a) That we have attributed to Castelli a merit higher than 
that due to the work accomplished by him; (b) that we have 
neglected to speak of the experiments executed at Spezia under the 
direction cf Lieut. Solari ; (c) that we have erroneously affirmed that 
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the coherer adopted by Marconi in his (telephonic) transatlantic trans. 
mission was that of Castelli, while the coherer adopted by Marconi 
was of the type baptised a few days before by the characteristic 
denomination of the “Royal Italian Navy Coherer.” Well, now, 
since the foregoing observations, however courteous, might constitute 
an accusation against us, we believe it needful to justify what we 
have done. 

First of all, let us pause to inform our readers that the notes con- 
tained in the article of May last were gathered from certain official 
reports kindly communicated to us by the Ministry of Marine, and 
were compared with the extract of a memoir by Capt. Quintino 
Bonomo, which was contemporaneously published in the Rivista 
Marittima. Let us now examine separately the three questions. 


1. The Castelli Coherer.—Castelli, a semaphorist, corporal in the 

Royal Italian Navy, was occupied on the experiments on wireless 
telegraphy which were executed at Livorno under the direction of 
ке е Bonomo. Bonomo, in a report sent to the Ministry of Marine, 
and thence communicated to us, as was said, wrote as follows about 
Castelli. 
Faithful to the principle of never initiating new experiments before 
having completed those in course, and in the hope of obtaining with the 
Marconian apparatus other advantages over those announced, I postponed 
till later experimenting on telephonic methods of receiving. . . . &c. 

But towards the end of January of this year (1901) the insistence of the 
petty officer, semaphorist Paolo Castelli, urged me to experiment earlier 
with this system of reception with the telephone. 


Furthermore Bonomo observes :— 

Castelli asserts that he had first thought of the possibility of telephonic 
reception in the spring of 1900, and his assertions are to be trusted, since 
he could not have known of the experiments of Tommasina, nor those of 
Popoff, since, so far as I am aware, thee were only reported by scientific 
journals which were certainly not read by Castelli. 


Capt. Bonomo himself relates the results obtained by telephonic 
reception, and expresses himself with respect to the Castelli coherer 
in the following terms :— 

The sensitiveness of ordinary coherers being such as to exclude them 
from use in telephonic reception, recourse must have been had to self. 
decohering tubes of carbon powder, when Custelli conceived the use of a 
tube with electrodes of carbon or iron holding two drops of mercury separated 
by a short cylinder of iron. Although this tube was roughly constructed, 
the results were surprising, and on Wednesday, February 20, 1901, not 
only could the transmission from Palmaria be received, but one could 
accurately distinguish the rhythm of the oscillator at that station, so as to 
be able to count the component sparks. 


Bonomo finishes by saying that the telephonic method of receiving 
by meaus of the Castelli coherer was completely substituted for the 

arconian method of receiving. Referring now to the publication 
made by Capt. Bonomo himself in the Rivista Marittima, we find in 
it, confirmed and completed, what he had aa communicated to 
the ошат, as may be gathered from the following paragraphs, 
which, for the sake of precision, we will transcribe :— 

It was our intention to work out completely the studies on the Marconi 
apparatus before expeiimenting with the methods proposed by Popoff and 
by Tommasina, when the desire expressed by the semaphorist Castelli to 
experiment on telephonic reception with & tube constructed by him, 
impelled us to make some experimenta independent of those in progress. 

The result was excellent, and the tubes invented [ideati] by Castelli, 
with electrodes of iron or carbon, with one or more drops of mercury, 
besides presenting an extreme sensibility, decohered perfectly immediately 
on the cessation of the action of the electric waves, similarly to those of 
carbon, yet with greater constancy and precision than those possessed or 
constructed by us. 


On page 58 of the same memoir, Capt. Bonomo repeats that the 
tube was invented [ideato] by Castelli, and proposed by him for tele- 
phonic reception. In conclusion, Castelli invented the coherer, con- 
structed it, and proposed it for telephonic reception. Eh, via! Now 
then, what more could the poor corporal have done ? 


IL Solaris Experiments.—We were not able, in our article of May, 
to speak of these experiments on wireless telegraphy at Spezia by 
the personnel of the Royal Navy, under the direction of Lieut. Solari, 
for two very simple reasons :—The first, because the Ministry of 
Marine did not communicate to us any Solari report; the second, 
because Solari himself, with whom we have had opportunity to speak 
on divers occasions, never informed us, for reasons of military 
discipline, that he had carried out experiments at Spezia, still less 
that he had contributed to the construction of a new coherer. Cer- 
tainly we could not have divined it! But, nevertheless, to-day we 
are in a position to refer to the atudies of Solari carried out at Spezia. 
It is needful here only to relate that the result of the aforementioned 
studies was the construction of a tube consisting of two electrodes, 
one of iron and one of carbon enclosing a drop of mercury. With 
this design it is useful to call to mind that the tubes invented by 
Castelli were composed, as we have above related, of electrodes of 
iron or carbon enclosing one or more drops of mercury. The difference, 
then, as the annexed figure shows, between the Castelli tubes, 
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Type L,and that of Type IL, called the “Royal Italian Navy 
Coherer,” would consist in this—that in Type I. one electrode 
of iron should be suppressed and one of carbon substituted. 
We do not wish to inquire whether the “Royal Italian Navy 
Coherer” is derived from the other, or whether it is quite 
one and the same thing as the tube of Type IL, since the 
intelligent reader can draw his own conclusions. For our pur- 
pose it is enough to raise the following point : Let us admit that 
the experiments directed by Bonomo at Livorno and those directed 
by Solari at Spezia were made secretly and independently of one 
another, since, as the secrecy of military discipline certainly excludes 
any exchange whatever of ideas, or still more of notes, between these 
same officials, ‘it must equally have prevented the experiments of 
Livorno from being known at Spezia, or vice versá. For this we 
have nothing but to rejoice, because it demonstrates the traditional 
fecundity of Italian genius. But, merely for the sake of accuracy 
in dates, we are in duty bound to state that the experiments of 
Bonomo were begun in September, 1900, and yielded on February 20, 
1901, the best results, thanks to the adoption of the Castelli coherer ; 
while the experiments executed under the direction of Lieut. Solari 
were initiated in January of 1901, and were terminated in the 
summer of the same year. 


III. Coherer adopted by Marconi in the Transatlantic Transmission. — 
Lieut. Solari, being sent by the Italian Government to London to 
acquire some syntonised apparatus, made a present to Marconi of a 
tube with one electrode of iron, one of carbon, and a drop of mercury 
interposed. Having it, Marconi asked who had invented this tube ; 
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Solari answered that this coherer was not invented by him, but was 

the fruit of the studies made by the Royal Italian Mariae. From 

this came about the characteriatic name, “ Italian Navy Coherer." 

But this denomination, which may content Marconi aid Solari in 

London, cannot have any consideration for us in Italy, this baptism 

d pus coherer being a wholly personal affair between Marconi and 
olari. 

Since in Italy no distinction between Types I. and II. of the 
coherers was made, the iron-mereury- carbon tube was considered as 
belonging to Castelli, so much so that the news of the successful 
transatlantic transmission by means of the Castelli tube was learned 
by us at the Ministry of Marine. 

Let us, then, correct ourselves, that the coherer adopted by Marconi 
ought to be called the “ Italian Navy coherer" instead of the Castelli 
coherer ; but let us, nevertheless, honestly avow that we have not 
published any false thing, but that instead there has been raised a 
question of “soup and sops”* for the purpose of concealing some 
manccuvres to which we are strangers. 

And this suggests that. "P 
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Italian proverb for “a storm in a teacup.” 
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DOUBLE-CURRENT GENERATORS. 


Two and a-half years ago we published two articles on the 
use and application of generators which would supply both 
continuous and alternating currents from one armature. At 
that time these machines had been utilised by the Chicago 
Edison Co., and had proved an excellent means of dealing 
with a combined urban and suburban supply district, as it 
enabled a choice to be made between continuous and poly- 
phase current for transmission to each portion of the district 
independently, without there being a necessity for two types 
of main generator. These two articles elicited from Mr. 
RutHven-Murray an interesting letter, in which he pointed 
out that these machines had even wider applications than had 
been described. This letter showed that one English supply- 
station enginear at least was alive to the advantages of 
“ double-current " generation, and it was with little surprise 
that we read a few months later, in Mr. Rutaven-Morray's 
report and detailed scheme for electric lighting and traction in 
Willesden, that he proposed to employ generators of this class 
at his electricity works. Although it was eventually decided, 
for local reasons, to abandon or postpone the traction part 
of the scheme, the main features of the lighting scheme 
were retained, and we may reasonably hope that two 300kw. 
double-current generators will be running on а combined 
three-phase and continuous-current load by the end of the year. 

Without casting any reflections on the other Papers read at 
the meeting of the Incorporated Municipal Electrical Asso- 
ciation last week, all of which were well above the average, 
we have no hesitation in saying that Mr. Rutaven-Mourray's 
Paper оп “ Double-current Generators and their Applications“ 
was by far the most valuable presented this year. In spite of 
our previous articles, alluded to above, these machines seem 
to have attracted little attention in this country, although, to 
judge by Mr. С. F. Scorr's remarks in the discussion on the 
Paper, they have been adopted on quite a large scale in the 
United States. Mr. Ruraven-Murray’s Paper was published 
in full in our last issue, and on another page of our present 
number we give a full report of the discussion which 
took place in connection with it. Had these machines 
been thought of 10 or 15 years ago, the uneconomical 
employment of the single-phase system of distribution would 
never have obtained the foothold which it has acquired. At 
that time the necessity which would arise for large excentric 
stations had not been realised—except by Mr. Ferrant in 
his Deptford station—and the main argument in favour of an 
alternating-current system was that it rendered accessible 
those districts which were distant from the station and out- 
side what would be the radius of economical direct continuous- 
current distribution. After the first partisan ardour of the 
alternating v. continuous-current controversy had subsided, 
it became accepted that, broadly speaking, continuous current 
was the thing for dense districts and alternating for“ soat- 
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tered " districts and large areas. Large districts such as 
those supplied by the Metropolitan Electric Supply Co. and 
the City of London Electric Lighting Co., and many large 
and thickly-populated provincial towns, although dense from 
the electrical point of view, were olassified in the latter 
category, and endowed with distribution systems on the 
alternating-current transformer system ; and the error in this 
became accentuated by the increase of lamp-density, the 
introduction of 200-volt lamps, and, finally, the absolute 
necessity for placing the supply station outside the supply 
area in many towns. If the doublecurrent system had 
been recognised at first, it would doubtless have been 
employed in place of the simple alternating system. The 
‘‘dense” areas near the works would have been supplied 
with continuous currents and the more distant parts with 
alternating currents. This is precisely what Mr. Rutaven- 
Murray proposes to do, and what has been done already in the 
United States. Instead of the more distant areas being supplied 
with alternating currents directly from the step-down trans- 
formers, however, rotary converters are to be inserted, so that 
these sub-districts are supplied with continuous current also. 
Moreover, as Mr. Rutaven-Murray pointed out in the letter 
above referred to, the system is eminently suited to combined 
lighting and tramway systems; for the tramways can be 
supplied directly from the continuous-current side of the 
machine, while the lighting can be provided for on the alter- 
nati ng-current side through transformers and rotary converters. 
Finally, the possibility of dispensing with & balancer, by con- 
necting the neutral wire of the three-wire system to the middle 
point of the transformer feeding a rotary converter or fed 
from a double-current generator, is a farther advantage. 

None of these matters are new, but they are not as well 
known as they should be. The same applies to some of the 
points of almost elementary theory which are included in the 
Paper we are discussing. A search for them among text- 
books will probably be successful, but they will bear repetition. 
If justification is needed, one need only refer to the remarks 
of the gentleman from St. Pancras, which appear to indicate 
that the St. Pancras Borough Council bad hoped to obtain 
a double-current generator for the fairly high frequency of 
50 ~ per sec. and yet suitable for driving by an exce:sively 
slow-speed engine. Perhaps, however, Mr. Hooper was not 
correct in his statement, for it is hardly credible that the St. 
Pancras borough electrical engineer could hope to obtain what 
was practically a continuous-current dynamo with 100 poles. 

There are many critics of these machines and many prophets 
of evil. The two points of attack are that, broadly speaking, 
а dynamo designed to supply continuous current will be 
troublesome on an alternating-current circuit, chiefly from 
the different armature reactions produced by the two classes 
of load ; and, secondly, the necessity of running at high speed 
or having many poles, The first of these difficulties has 
already been met in the rotary converter, and has been over- 
come. These interesting machines gave considerable trouble 
at first, but the cause of their vagaries has now been traced to 
its source, and hundreds, if not thousands, of rotary converters 
Gre now running in daily use. Couple a steam engine to a 
rotary converter and you have a double-current generator, but 
the speeds at which rotary converters run are ordinarily 
greater than those of large reciprocating engines. By employ- 
ing the lower frequency of 25 ~ per second, however, it is 
possible to employ a moderate speed and a not excessive 
number of poles; 250 to 800 revs. per min. is a speed at which 
800kw. or 400kw. alternators, as well as continuous-current 
generators, are run with good results, and, as seen in Mr. 
Rutaven-Murnray’s table, this corresponds to 12 or 10 poles for 


the generator. We fail to see, therefore, that the particular 
circumstances should introduce any conditions which cannot 
be overcome by good and experienced dynamo designers. 

Now that these problems have once more been brought 
to the notice of supply station engineers, we trust that 
double. current generators will become a feature of modern 
English as well as modern American electricity works, and 
that something more will soon be heard of the construction 
and working of actual machines, not only from Mr. Ruruven- 
Murray, but also from others who have been convinced as to 
their utility. | 


THE NORMAL SATURATION OF ALTERNATOR 
FIELDS. 


BY R. BEATTIE. 


It is usual to speak with more or less indefiniteness of the 
degree of saturation of the magnetic circuit of an alternator ; 
and as во much in the regulating properties of the machine 
depends on the degree of saturation, it seems desirable to 
remove some of this vagueness by defining strictly, and once 
for all, what is to be understood by normal saturation. 

One way toward such a definition lies in a consideration of 
the relationship between the voltage drop and the voltage 
adjustability at different excitations. By the voltage adjusta- 
bility is here meant merely the power of varying the terminal 
pressure by altering the exciting current. The proper measure 
of the voltage adjustability will thus be the increment of ter- 

dl' 

Now, from the point of view of regulation, one naturally 
considera an alternator to be good if it has a small percentage 
voltage drop and high voltage adjustability, but bad if it has 
a large percentage voltage drop and low voltage adjustability. 
Hence it is reasonable to take the ratio 

Voltage adjustability 
Percentage voltage drop 
as a measure of what may be called, for want of a better name, 
the regulation efficiency of the machine. 

In general, the regulation efficiency will be low at low 
degrees of saturation as well as at high, and for some inter- 
mediate saturation will have a maximum value. This readily 
suggests the adoption of that degree of saturation which makes 
the regulation efficiency a maximum, as a useful working defini- 
tion of normal saturation. In most circumstances the normal 
saturation, as thus defined, will be the best at which the 
machine can be worked, though there may, in many instances, 
be practical reasons for preferring to work at a higher, but 
hardly ever at a lower value. The normal saturation for a 
new machine might be predicted by applying the usual 
methods in vogue for predetermining alternator characteristics. 
For small machines which can be tested under full load the 
normal saturation may be determined experimentally. The 
results of such a test for normal saturation made on one of 
the small alternators in the electrical engineering laboratory 
at Owens College may be of interest in this connection. The 
machine, which is of the revolving field-magnet type, has an 
armature ring-wound for experimental purposes with six 
independent phases, one only of which was utilised in making 
the test. The exciting current was adjusted to a suitable 
value, and the open circuis volts read. Then the full non- 
inductive load of 10 amperes was put on, and the terminal 
volts again read. Finally, the voltage adjustability was deter- 
mined by slightly increasing the exciting current and noting 
the increase in the terminal voltage under load, the external 
resistance remaining meanwhile unaltered, so that the alter- 
nator carried its load with it during the small voltage 
variation. 

The curves show how the regulation efficiency reaches a 
maximum with an exciting current of 0:45 amperes, which is, 
therefore, the current required to produce normal saturation. 
The corresponding normal voltage and normal voltage drop 
are respectively 210 and 9:2 per cent. 


minal pressure per unit increment of exciting current, or dE 
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It will be understood, of course, that the regulation effici- 
ency as above defined does not form a strict basis for the 
comparison of the regulating qualities of different machines ; 
but it is a very convenient way of expressing the degree 
of saturation in a given machine. Thus from the curves 
we might say that with the exciting current at 1 ampere 
the machine is over-saturated to such a degree that the 
regulation efficiency is reduced to one-third of its maximum. 
It would be of much interest to know how far the regulation 
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efficiency of modern alternators differs from the maximum 
in other words, to know precisely the degree of over-satura- 
tion at which they are workad, the present day tendency 
being in that direction as far as can be judged from the 
existing rough and ready way of expressing things. 


CORRESPONDENCE. 
— — 
A REMARKABLE LIGHTNING FLASH. 
TO THE EDITOR OF THE ELEOTRICIAN. 


- Sır: I have the pleasure to hind you herewith a statement 
of an interesting instance of damage by lightning. 
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wires, together with a quad paper lead-sheathed cable, 
traverse some wooden boxing mounted on short wooden 
(creosoted) pillars about 12in. above the ballast. This boxing 
is 6ft. from the nearest railway metal and nearly 11ft. distant 
from a guide post which marks the route of a footpath. Near 
to the boxing is a signal wire—a wire employed to mechani- 
cally operate a distant signal. This wire runs nearly parallel 
with the boxing and at a distance varying from 7zin. to 4Jin. 

It would appear that the lightning strack the guide post 
indicated in the plan, and which, it is worthy of notice, is the 
nearest to the boxing of several guide posts. About a foot 
from the ground line of this post is a hard knot which passe3 
clean through the post, and is about an inch in diameter. 
The post would appear to have been struck on the top and 
shivered into fragments—one portion being hurled some 40yds. 
or 50yds. in the direction of the boxing, and another portion a 
similar distance in the opposite direction. The destruction 
of the guide post did not pass beyond the position of the knot 
in the post. Apparently the discharge then passed to the 
ground, the surface of which for a distance of 10ft. is scored, 
showing the route it followed to reach the nearest support 
of the boxing. This support it traversed, rending it, and 
entering the boxing by the nail which fastened it to the sup- 
port, displacing the boxing from its bearing. The sides and 
top of the boxing were split open for a distance of 83ft. 
as though by internal force. At the extremity of the 33ft., 
the point at which the distance between the boxing and the 
signal wire is least—viz., 44in.—it would appear that the 
discharge left the boxing and passed into the signal wire, 
which shows signs of fusion at that point. The signal wire, 
hence in its course, passes under railway metals, with which 
it is in metallic contact, affording a fairly good earth. 

A careful examination of the gutta-percha insulated wires 
and of the lead-sheathed quad cable, as well as the felt placed 
over the wires to protect them from excessive heat from the sun, 
displays the following conditions:—The felt was blackened 
for about 14in. at either end of the route of the discharge. 
The lead-sheathed cable showed plainly the course of the 
current, although careful examination did not indicate that it 
had been pierced at any one point, nor hava the wires which 
are enclosed in the lead sheath in any way suffered in insula- 
tion or otherwise. The impression which the lead sheath 
offers i3 that of a hot soldering iron having been applied to it 
for a distance of about ljin. at the end nearest to the post 
which first received the charge. 

Only one of the gutta-percha wires presented the appearance 
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Damage by Lightning between Ribblehead and Bleamoor, April 23, 1902. 


On April 28 a thunderstorm occurred in the neighbourhood , of damage—a piece of the tape and percha appeared to be 


of Blea Moor, a desolate point on the Settle and Carlisle line. 


gouged out, but the conductor was not observable, nor has 


At this point a number of gutta-percha insulated telegraph | this wire failed in insulation. 
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All the wires traversing the boxing in question were con- 
nected with plate lightning protectors insulated by mica at 
either end of the covered work. Five of the lightning protectors 
were put to earth; three of these were wires enclosed in the 
lead-covered sheathing of the cable. The lightning protectors 
were badly blistered—globules of metal between the plates 
being almost the size of a pea. It is probable that the damage 
to the lightning protectors was due to discharges passing along 
the open wires, and has no connection with the case related 
above, in which it is clear that the lightning discharge entered 
the boxing at one point and left it at another near by, which 
afforded a connection with “ earth." — Yours, &c., 


Derby, June 27th. W. Глмором. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I herewith forward you two pieces of 200lb. copper 
wire that have been fused by lightning flash near Coolgardie. 
This is the second time wires have been fused in this way. 
This wire was carried on the top insulator on iron poles, and 
about 16ft. from the ground. The little tears of copper on 
this are very peculiar, and I thought you might lke to see 
them.— Yours, &o., Harotp Dowson. 

Western Australia, May 14. 

[The copper wires in question certainly show signs of 
peculiar local heating, causing little globules of copper to be 
produced in isolated spots.—Ep. E.] 


INDUCTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issues of June 20th and 27th there is a very 
interesting discussion on the relative merits of squirrel-cage 
and rheostatic rotors of induction motors. Deeming that 
the question discussed is one of great importance, I should 
feel much obliged if you would publish the following few 
remarks :— 

Mr. Н. В. Meyer opposes Mr. Eborall's opinion, that equirrel- 
cage rotors should not, as a rule, be used beyond 5 нр. or 
8 H.P., this limit depending upon the starting load. He, on 
the contrary, strongly argues in favour of a more general use 
of this kind of rotor, preferably in connection with com- 
pensators. I may say, as Mr. Eborall has already intimated, 
that the difference of opinion shown in this discussion repre- 
sents the difference between Continental and American prac- 
tice. Itis of interest to note that in the early days of polyphase 
working the squirrel-cage motor enjoyed the same favour on 
the Continent as it does nowin the States. Inthe beginning 
of my (Continental) practice as designer, three phase motors, 
with short-circuited armature were frequently built for outputs 
of 20 нр. and 80 н.р. and even higher, while nowadays such 
motors are only used in quite exceptional cages. 

Mr. Eborall has the merit of having with great skill gathered 
and published the results of the best Continental polyphase 
praetice. Now, there is scarcely any doubt that, although 
Americans are leading in long-distance transmission and size 
of machines, the design of polyphase machinery, excepting 
rotary converters, has been more carefully studied on this side 
of the Atlantic. I expect that at some lime in the future, 
when the manufacture and use of three-phase motors is of the 
same extent in the States as at present in Europe, the differ- 
ence in opinion concerning the form of rotor will disappear. 
Mr. Meyer compares the data of two 73 н.р. motors with the 
two kinds of rotors, very much to the advantage of the squirrel. 
cage. Now, I think the two motors are not quite representa- 
tive of the best practice. The slip of squirrel-cage motors 
should, at least for standard types, be not less than about 
6 to 7 per cent. Otherwise, the starting current will be 
excessive at any load, the torque being too small at the same 
time. Polar-wound rotors should have for this output 8 to 
34 per cent. slip. In the motors described by Mr. Meyer 
the slip is 4:8 and 4'4 per cent. respectively. This fact 
explains why the efficiency is worse for the polar-wound 
machine. As a rule, for motors of this size, and still more 
for greater sizes, the contrary will be the case. In Mr. Meyer's 
motor the contact resistance of the slip-rings appears to be 
excessive, owing, probably, to the rotor currents being chosen 
too heavy—a fault of the design. 


Influence on the System.—In this respect, the squirrel-cage 
motor cannot be compared with the rheostatic one, unless we 
do as Mr. Meyer does, and compare the one starting light with 
the other starting against fal load. The influence of & 
squirrel cage motor whose capacity is one-tenth of the gene- 
rator output, when starting without compensator, will, in 
most cases, be equal to or worse than the full load of the 
generator with power-factor 0:8 suddenly switched on. Such 
is the influence on the generator alone, not to speak of the 
drop in the mains. Accordingly, in bigger stations a motor 
of one-hundredth only of the generator output could still pro- 
duce a drop of about 2 per cent. in the generator, plus a con- 
siderable drop in the transformers, mains, &c. These figures 
are sufficiently expressive; they show that squirrel-cage 
motors and lighting cannot be fed from the same generators. 

Mr. Meyer emphasises the use of compensators, which, in 
fact, reduce the starting current considerably, but never can 
compare with the rotor resistances. The handling of a com- 
pensator with its switches is certainly no simpler than the 
starting of a rheostatic motor. The contrary is rather the 
case. 

Now, Mr. Meyer's advocacy of the squirrel-cage motor with 
compensator depends chiefly upon the better efficiency he 
claims for it, a claim which in most cases will not hold good. 
With the exception of special cases, where slip-rings are 
not permissible, I am inclined to say with Mr. Eborall that 
there is no excuse for using equirrel-cage motors with com- 
pensators where rheostatic motors can be used, as the latter 
easily start at any load with little current and have a higher 
efficiency. The efficiency will be equal or smaller only for 
motors of less than 5 н.р. This is a fact for most standard 
motors of good design, and in admitting this fact we quite 
naturally find ourselves to be on the side of Mr. Eborall. 

In by far the most Continental lighting stations working on 
the three-phase system, all motors of 8 н.р. and upwards are 
required to be of the rheostatic type, and even for smaller 
motors the regulations are very rigorous as regards starting 
current. Consequently, the limits for the use of squirrel-cage 
motors are in this case considerably lower than even Mr. 
Eborall states. 

Mr. Meyer further distinguishes motors (1) starting light, 
(2) starting with full load, and (8) against overload. My 
personal experience is that most motors start with overload, 
a smaller percentage against full load, and very few, indeed, 
with less than half load. To the latter belong chiefly motors 
driving dynamos and some kinds of fans, while shafting, tools, 
&c., generally require a considerable starting energy owing to 
the inertia of their masses. 

While I find so many arguments against Mr. Meyer's recom- 
mendation of a more general use of squirrel-cage rotors, it 
does not mean that I under-estimate its merits in all those 
special cases where it should be used. I have myself designed 
motors of several hundred horse power without slip rings and 
rheostats—motors driving mining pumps and starting simul- 
taneously with the generator. Motors of my design are 
installed in workshops, where all motors are started and 
stopped by starting or stopping of one big generator. 
Squirrel-cage rotors are invaluable for small motors for 
mining work in general (but with exceptions) and in many 
special cases, but they never ought to be used where a rheo- 
static motor presents more advantages, and this can only 
be decided by experience. Continental experience, which is 
older and more extensive than American, speaks in favour of 
Mr. Eborall and against Mr. Meyer.— Yours, &o., 


Alloa, N.B., July 8. ALEXANDER Котневт. 


DOUBLE-CURRENT GENERATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In view of the interest evoked by Mr. E. Т. Ruthven- 
Murray’s Paper on double-current generators, it may be 
worth while to say that in our power house here, from which 
electricity is supplied in bulk for distribution by the local 
authority, in common with the supply of power for our own 
works, we have two 175kw. double-current generators, one 
double-ended rotary converter (please do not alter the ortho- 
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graphy)—a combination of two double-current machines—and 
one double-current battery booster. 

Our three-wire system is also balanced solely by static 
polyphase transformers, there being no running balancer. 

Our specifications for the plant were issued on June 1, 
1900, the generators were ordered August 8, 1900, and were 
delivered to Messrs. Willans and Robinson’s works in April, 
1901. They were erected here in September and October, 
1901, and the public supply was started December 81, 1901. 

We think we can, therefore, claim to have been the leaders 
of this development in Great Britain at any rate.— Yours, &c., 


Тнк British Exgorric Puant Co. (Lrp.), 


Alloa, N.B., July 7. W. L. Spence, Managing Director. 


AN UNDESIRABLE GUEST. 
TO THK EDITOR OF THE ELECTRICIAN, 


Sin: As a member of the Institution cf Electrical Engineers 
I cannot refrain from expressing my regret that so kindly and 
genial a past-president of the Institution of Electrical Engi- 
neers a8 Prof. Silvanus Thompson should have been subjected 
to such annoyance as was the case at the conversazione on 
Tuesday. It helps, however, to emphasise the point that has 
been a good deal in the minds of many members of recent 
years, and that is the desirability of raising the tone of the 
Institution, not only by exercising greater care in the admis- 
sion of new members, but also of weeding out undesirable 
persons now on the membership roll. It is to be regretted 
that Prof. Silvanus Thompson did not ascertain who the 
person was who treated him in such an insulting manner. It 
is likely that he had some claim to be present at the conver- 
gazione, and should certainly be struck off the roll. 

Col. Crompton has recently spoken strongly, with good 
reason, regarding certain consulting engineers, and has com- 
plained that they are a hindrance rather than a help in 
electrical development. It is common knowledge, too, that 
certain consulting engineers, members and associate members 
of the Institution, behave systematically as if there were no 
such thing as etiquette in our profession, and some of the 
methods adopted by this touting fraternity are most dis- 
creditable. I venture to think that good work might be done 
in making it impossible for such persons to have any connec- 
tion with the Institution. 

It has recently been suggested that the subscriptions of 
members should be substantially increased. Personally, I 
should be happy to pay considerably more than I have done 
hitherto if the status of the Institution could be raised by the 
exclusion of these undesirable persons. 

In the early days of electrical engineering there was, per- 
haps, а good deal of excuse for laxity regarding admission to 
the Institution, but in these prosperous days, which we believe 
have come to stay, every effort should be made to raise the 
status of the Institution to the same level as that of the 
Institution of Civil Engineere.— Vours, &oc., 


London, July 4. WALTER P. Apams. 


PERSULPHURIC ACIDS.* 


BY PROF. Н, Е ARMSTRONG, V.P R. S., AND T. MARTIN LOWRY, b. Sc. 


Although it was observed by Faraday in 1834 that “if the acid 
were very strong, a remarkable disappearance of oxygen took place“ 
on electrolysing aqueous solutions of sulphuric acid,t it was not 
until 1878 that its disappearance was at all satisfactorily accounted 
for by the discovery of persulphuric acid by Berthelot. 

Only the anhydride, 8,O,, was isolated by Berthelot, but he con- 
cluded that the corresponding acid was formed (1) on dissolving the 
anhydride in water, (2) on electrolysing strong solutions of sulphuric 
acid, and (3) by the interaction of hydrogen peroxide and ordinary 
sulphuric acid. The correctness of these conclusions appears to have 
been regarded as beyond question after Marshall had discovered in 
1891 that well-defined salts of “ Berthelot’s acid " could be prepared 
by electrolysing solutions of potassium or ammonium hydrogen sul- 

hate. Doubt arose, however, when Caro, in 1898, discovered that 
if Marshall’s salts were acted on by sulphuric acid, a new acid was 


Paper read before the Royal Society. 
t ‘Researches in Electricity," Series VII., § 728. 


obtained having properties markedly different from those associated 
with Berthelot's acid. Caro's acid” soon acquired importance as 
an oxidising agent, owing to the good use that was made of it by 
Bamberger and by von Baeyer and Villiger. 

Having found that Caro’s acid liberated iodine very rapidly, 
whereas Berthelot’s acid acted but slowly on iodides, these latter 
chemists were able to devise a process by which the one acid could 
be estimated in presence of the other. By removing sulphuric acid 
by means of barium phosphate, they obtained a solution containing 
Caro’s acid and Berthelot’s acid, in which they determined the 
amount of each of these eubstances as well as the amount of sul- 
phate to which the persulphuric acids gave rise when decomposed. 
Their results led them to conclude that the ratio of eulphur to active 
oxygen in Caro’s acid was 

SO, : 01: 1. 


Placing the simplest possible interpretation upon this result, they 
assigned to the acid the formula— 


H,SO, = H404,'SO,.* 


Meanwhile, the problem had been studied from a somewhat dif- 
ferent point of view by Lowry and West,t who had determined the 
5 subsisting between hydrogen peroxide and persul- 
phuric acid ” in presence of sulphuric acid and water, and had found 
that the ratio which the hydrogen peroxide bore to total“ persul- 
phuric acid" was entirely dependent on the ratio which the water 
bore to the sulphuric acid—the ratio of hydrogen peroxide to “ pers 
sulphuric acid " being ultimately the same in a mixture prepared from 
hydrogen peroxide and sulphuric acid as in a solution of equal 
strength prepared by electrolysis, The experimental curve approxi- 
mated very closely to a curve deduced from an equation of the fourth 
order, and assuming that the chief product of interaction was a per- 
sulphuric acid of the series H,O;,'nSO,, it was to be supposed that it 
was the fourth term of the series—viz., H,O,4SO,. But there were 
indications that some simpler acid was also present in small quantity. 

These results applied mainly to concentrated solutions, 85 per 
cent. of the change takiug place between the limits expressed by the 
formula H, S0, H,O and H,80,-1H40 ; and virtually no peroxida- 
tion of the sulphuric acid took place below the limit expressed by 
the formula H,SO,6H,O. Von Baeyer and Villiger, on the other 
hand, had dealt with a product existing in dilute solution. The 
different conclusions deduced from the two sets of results were, 
therefore, not necessarily discordant ; it was possible that the product 
examined by Baeyer and Villiger had been formed by hydrolysis 
from the higher“ acid which Lowry and West's observations had 
indicated was present in concentrated solutions. It is also to be 
noted that the determination of the ratio of active oxygen to sulphur 
is sufficient to determine the composition of the acid only in the case 
of the acid being one of the H,O,nSO, series: obviously, other types 
of “ persulphuric acid " are possible. 

If we consider what must be the properties of the persulphuric 
acids generally, it is clear that, whereas the salt of a dibasic acid of 
the formula H,SO, would remain neutral on withdrawal of the 
peroxide oxygen, salts of higher acids would yield more or less 
sulphuric acid when decomposed. As a carefully-neutralised solu- 
tion of Caro’s acid becomes acid when heated, the salt originally 
present in it cannot be one derived directly from the acid H,SO;— 
assuming that this is dibasic. Weare much indebted to Mr. A J. 
Cook for having made a long series of determinations which show 
that the ratio of the increase in acidity to active oxygen lost is 


SO, : 0=1 : 2, 


a result which finds expression in the formula H,S,0, but is in direct 
opposition to the formula H.SO, ; thus, supposing the calcium salt 


to be used : 
2CaSO, = 2Ca80, +0, 
CaS,0, + Н,О = CaSO, + H,SO, + O. 


The probability that the acids in question have the composition 
suggested is considerable, if the manuer in which sulphuric acid may 
be expected to undergo electrolysis be taken into account. Strong 
solutions of the acid may be supposed to contain both sulphuric and 
disulphuric acids, and it may be expected that both would“ per- 


oxidise ” ; on electrolysis the former would give perdi- and the latter 
pertetra-sulphuric acid, thus.— 
10 S0, OR HO 80,0 
HO 30,0 | HOSO,0 . 
Sulphuric acid. Perdisulphuric acid. 
HO 80,0 80,0 
HO S0,0 SO, OH : : 


HO S0, 0 80,0 
Disulphuric acid. Pertetrasulphuric acid. 
An acid of the formula II. S. O, may be regarded as the anhydro- 


acid derived from permonosulphuric acid, i. e.— as HO 080 О. 


* Ber. Deut, Chem. Ges., 1901, 855. 
t Chem. Soc. Trans., 1900, 950. 
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It is scarcely necessary to say that the interpretation now put upon 
the data afforded by solutions of Caro’s acid will need to be verified, 
and cannot be accepted as final until salts of the acid have been 
isolated. This we are engaged in doing. 

Further consideration, in the light of the facta brought forward by 
Baeyer and Villiger and in the present communication, of the results 
arrived at by Lowry and West, has served only to confirm the con- 
clueion that the chief product of oxidation of sulphuric acid by 
hydrogen peroxide in dius of less than 50 per cent. of water is 
an acid richer in sulphur trioxide than perdis pans acid, and to 
justify the assumption on which they based the formula H,9,0,,— 
namely, that the acid is a member of the series H,O,nSO,. Lowry 
and West determined only the ratio of peroxide oxygen to per- 
sulphuric oxygen, and paid no attention to the total oxidising power 
of the solution. That they were justified in this course is apparent 
from the fact that no one in the ratio of the two forms of oxygen 
was observed on varying the strength of the peroxide solution from 
10 to 40 “ volumes,” nor was any change observed as the oxydising 
power gradually decreased when the acid decomposed. 

If the main product of the interaction had nan acid of the 
formula H, S O, this would not have been the case, as the equi- 
librium represented by the equation 


2102 + 2H,S0, = H,8,0, + 3 H,O 
С, C; C, C, 


would depend on the total oxidising power of the solution as well as 
on the proportion of sulphuric acid and water; this is seen most 
clearly when the equation of mass action, 


КСС = СС, 
is transposed into the form 


C, = K (2 ? А С, 
С, U4 Uy 
which indicates that the ratio C,/C, of persulphuric oxygen to 
peroxide oxygen depends not only on the ratio U,/C, of sulphuric 
acid to water and on the concentration C, of the water in the solution, 
but aleo on the actual concentration C, of the hydrogen peroxide. 
The fact that the equilibrium is independent of total oxidising power 
can only be explained if the chicf products of interaction are mem- 
bers of the series H,O,'nSO,, or hydrates thereof. 

As there was no sufficient evidence to justify the assumption that 
& third persulphuric acid was present in the solutions they examined, 
Lowry and West had no alternative but to regard Caro's acid as 
pertetrasulphuric acid, and their simpler member of the series as the 
acid corresponding to Marshall' salts. The determination of the 
ratio of sulphur to active oxygen by Baeyer and Villiger has ren- 
dered such a limitation impracticable, and we now feel not only that 
it is justifiable, but that we are compelled to postulate the existence 
of at least three persulphuric acids, viz. :— 


Pertetrasulphuric acid ........................ SO,:O0=4:1 
Perdisulphuric асїй.............................. 80,:022:1 
Peranhydrosulphuric acid (Caro's acid)...... S0,:0z1:1 


In carrying out his experiments, Mr. Cook nearly neutralised solu- 
tions of Caro's acid by means of a carbonate, and then neutralised the 
liquid by means of either sulphuric acid or caustic soda, portions 
being taken out and tested with methyl orange. Measured portions 
of the neutral solution were run as quickiy as po:sible into flasks 
containing a little dilute sulphuric acid to arrest decomposition; the 
persulphuric acids were then estimated by Baeyer and Villiger's 
method. Portions of the same solution were heated at 100deg. until 
all CHIMIE роя was lost, and the acidity developed was estimated 
by caustic soda, using methyl orange as indicator. 


Solution I..—This was prepared by digesting potassium persulphate 
at 60 to 70deg. with a solution containing only 10 per cent. of sul- 
phuric acid, At the end of about two hours the cooled solution 
was diluted and neutralised with chalk. The amount of iodine 
liberated at once by the Caro acid present, expressed in terms of 
decinormel thiosulphate solution, was equivalent to 41:54 cubic 
centimetres; the amount of iodine liberated slowly by the perdi- 
sulphuric acid present was equivalent to 1 05 cubic centimetres. The 
acid liberated on warming the solution was equivalent to 22 06 cubic 
centimetres. The calculated amount assuming the ratio 20: SO, 
would be 1:05 + 441°54=21°82 cubic centimetres. 


Acid liberated. 


Gara аба | Perdisulphuric 

эы id. Pe 

aet Found. Calculated. 
Lgs 41 54 1:05 221 | 218 
ic. 38-8 5-91 26:6 253 
III. 35 0 2-77 20.2 20-5 
Iv 39-24 2-94 2155 218 
(Ou 37.5 156 21-5 20:2 
ve ооу 498 3-43 997 | 283 
VIL 255 0-71 | 122 | 124 


In the subsequent experiments 15 grammes of potassium per- 
sulphate was digested with from 35 cubic centimetres to 25 cubic 
centimetres of concentrated sulphuric acid at the ordinary tempera- 
ture during one to two hours, The solution was then diluted with 
ice and neutralised: in experiments 2, 3, 4 and 6 with chalk, in 5 
with sodium bicarbonate, and in 7 with sodium carbonate, using 
phenol phthalein as indicator. In experiment 7 the solution was 
mixed with excess of caustic soda before warming it to decompose 
the per-salte, and the excess was subsequently determined. No 
hydrogen peroxide was present except in solution 5, in which case 
the amount was determined by permanganate and allowed for. 


PHYSICAL SOCIETY. 


At the meeting of the Physical Society on June 20th, Prof. 5. P. 
Thompson, president, in the chair, Mr. G. F. HERBERT-SMITH 


exhibited the 
Three-Circle Goniometer 


recently constructed for the British Museum from his designe. In 
this form of goniometer the advantages of the earlier forms are com- 
bined ; as with the two-circle or theodolite goniometer, a crystal is 
only once adjusted during the whole of the observations, and as with 
the one-circle goniometer observations are made in zones, and full 
advantage may be taken of the zonal characters of crystals and of the 
simple formule depending thereon. The instrument із an improved 
form of a similar one desigued by the exhibitor in 1899. In place of 
the usual telescope and collimator an auto-collimating telescope is 
employed, and a prism is placed before the object-glass so that the 
line of reference is horizontal and at right angles to the axis of the 
telescope. In this way it is possible to obtain a reflection from a face 
parallel to, and on the side of, the crystal towards the vertical circle, 
and measurements may be made in a zone across the end of the 
crystal by rotation of the horizontal circle only. 

Prof. EVERETT asked whether the reflection was at normal incidence. 
If so, was not the light very much enfeebled ? 

Mr. APPLEYARD drew attention to the method of reading the scales 
by micrometer eye-pieces, thus saving the use of verniers. 

Prof. PERRY suggested that the instrument should be made of nickel 
steel alloy of low coefficient of expansion. This alloy is now manufactured 
in England, and is quite cheap. 

Mr. HERBERT SMITH, in reply to Prof. Everett, eaid that the 
image obtained at normal incidence was faint, but it was much more dis- 
tinct than images obtained with other angles of incidence. 


A Paper 


* On the Heat Evolved or Absorbed when a Liquid is brought 
in Contact with a Finely-divided Solid ” 


was read by G. J. Parks. Pouillet discovered the fact that when a 
powder is put into a liquid which dces not exert any solvent or 
chemical action upon it, there is, in general, a rise of temperature. The 
objects of the present investigation were to obtain a relation between 
the quantity of heat evolved and the area of the surface exposed, 
to find the rate of variation of heat evolved with temperature, and 
to apply to the results the laws of thermodynamics. In making any 
experiment on the Pouillet effect it is essential that the powder 
should be perfectly dry, and that it should be at exactly the same 
temperature as the liquid. The precipitated silica, sand, or other 
substance to be experimented upon was heated to a dull red heat 
and placed in a bulb whilst still hot. The air was then exhausted, 
and the bulb sealed. In making an experiment the bulb containing 
the powder was broken under the surface of the water in a calori- 
meter, and the rise of temperature noted. The average diameter of 
the grains of powder used was obtained by measurement with a 
microscope, and on the assumption that the grains were spherical the 
surface of the mass of the powder used was calculated. From the 
results of his experiments the author states that when silica, sand, 
or glass is brought into contact with water at approximately constant 
temperature, the heat evolved is proportional to the area of the sur- 
face exposed by the solid, and the amount of heat developed per 
square centimetre is approximately 000105 calorie when the tem- 
perature is near 7°C. Assuming that the phenomenon of Pouillet is 
reversible, and that it is due to a pressure at the surface of the 
wder, the author has, by the application of the laws of thermo- 
ynamics and the results of his experiments, arrived at the conclusion 
that at 7°C. the surface-pressure of water and silica diminishes at 
the rate of 158 dynes per centimetre for an increase of temperature 
of 1°C. Experiments made at different temperatures indicate that 
the heat evolved is roughly proportional to the absolute temperature. 
Experiments were also made which showed a fall of temperature on 
putting a finely-divided solid into mercury. 
Prof. EVERETT said the research was a valuable contribution to our 
knowledge of the Pouillet effect. The results were consistent in showing 
a generation of heat to the amount of rewoth of a therm per square centi- 
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4 
metre of increase of surface of contact between the water and the silica. 


He thought this heat must be due to diminution of volume in the water 
film ; for extension of area of a liquid film tended to produce cold. Cold 
was, in fact, produced by enlargement of the surface of mercury in the 
concluding experiments. | 

Mr. J. MACFARLANE GRAY said that the Paper was to him peculiarly 
interesting, because satisfactory explanations of the phenomena described 
could be obtained by substituting the universal dynamic pressure of 
a corpuscular ether for the unthinkable univeraal attraction of matter. 
He gave an example to illustrate what he calls the metafilm at a surface, 
and pointed out that it is necessary t» consider both the matter-volume 
and the meta-volume of bodies to get at the explanation of physical 
phenomena. In the author's experiments there is a diminution of me*a- 
volume, and the ether produces heat equal to the product of the ether 
pressure and the volume of the cancelled metafilm, just as the heat of 
evaporation is reproduced when steam is condensed. The experiments 
were to him not a surprise, but a confirmation of his views. 

Mr. В. S. WHIPPLE said that the Pouillet effect could be shown by 
covering the bulb of a thermometer with muslin and putting it into a 
steriliser, On taking it out and immediately placing it in the mouth 
theré is a considerable rise of temperature. He had tried covering the 
bulb with dry muslin, and obtained a rise of 2°C. by putting the instru- 
ment iato water. 

Mr. J. H. GARDINER drew attention to the necessity of heating the 
powdered silica to red heat in order to get rid of moisture. If possible, 
the silica should be heated ic the actual tube and sealed up whilst hot. 


A Paper by Prof. R. W. Woop, 


“ Оп a Remarkable Case of Uneven Distribution of Light in a 
Diffraction Grating Spectrum." 

was real by the secretary. It is a well-known fact that in the 
spectra formed by diffraction gratings the light is unevenly distri- 
buted, that is the total light in any one spectrum will not recombine 
to form white light. The author has been examining a most remark- 
able grating in which the drop from maximum illumination to mini- 
mum occurs within a range of wave-lengths not greater than the 
distance between the sodium lines, In other words, the grating at a 
certain Ed of iucidence will show one of the D lines, and not the 
other. Experiments with polarised light have proved that these 
anomalies are only exhibited when the direction of vibration (electric 
vector) is at right angles to the ruling. The Paper gives a detailed 
account of the appearance of the spectra at different angles of inci- 
dence when the grating is in air and when it is immersed in different 
liquids. It is shown that the phenomena are not due to interference 
between disturbances coming from widely separated lines, and the 
author suggests that the matter must be referred to the form of the 
groove. 


A Paper by Prof. R. W. Woon, 
"On the Electrical Resonance of Metal Particles for Light 


Waves ” (second communication), 


was read by the secretary. In a previous Paper the authorhas shown 
that granular deposits of the alkali metals exhibit brilliant colours 
by transmitted light. These colours were referred provisionally to 
the electrical resonance of the minute particles for light waves. The 
present Paper gives an account of experiments made with gold and 
silver films to determine whether the resonance is molecular, or 
whether it is an electrical vibration of metallic masses, smaller than 
the light waves, though of the same order of magnitude. Further 
investigations on the dispersion of the films and a more careful study 
with polarised light will doubtless throw light on the matter. 


| Prof. Н L. CALLENDAR showed а 


"Simple Apparatus for Measuring the Mechanical 
Equivalent of Heat." 
A cylindrical brass calorimeter is rotated by hand about a horizontal 
axis at a moderate speed. Unequal weights are suspended from the 
ends of a belt slung over the cylinder. Stability of equilibrium is 
secured by making the two halves of the belt of different materials 
and connecting the side having the smaller coefficient of friction to 
the larger weight. The weights are adjusted by trial to suit the 
friction of the belt, and may be varied within wide limits, provided 
that the ratio is kept nearly the same. The advantages of the 
methods are : (1) The friction is very nearly independent ot the speed. 
(2) The balance is automatic ; the belt immediately adjusts it:elf to 
any change of load or friction. (3) There is no change in the thermal 
capacity of the calorimeter with change of speed orload. (4) Thereis 
no pull or bearing-friction to introduce errors. (5) There are no forced 
vibrations, and no dashpot is required. (6) The actual torque may be 
measured statically if desired. ‘The rise of temperature is observed 
by means of a bent platinum thermometer inserted through a hollow 
axle on one side. 'lhe external loss of heat can be eliminated by 
Rumford's compensation method, ог by performing two experiments 
with different loads on the belt. 'The motion of the surface of the 
calorimeter elimiminates the effect of draughts and convection cur- 
rents, so that the heat loss is much more regular thin if the surface 
were at reat. 
The society then adjourned until October 24, 1902. 


THE REPAYMENT OF LOCAL LOANS BY LOCAL 
AUTHORITIES. 


The report of the Select Committee of the House of Commons appointed 
to consider the subject of the repayment of loans to local authorities has 
just been issued. The Committee was instructed to enquire aud report as 
to the statutory and other conditions limiting periods for the repayment 
of loans raised by local authorities in the United Kingdom, whether any 
relaxation of such conditions was desirable, and whether uniformity of 
practice could be secured in the matter. The following membera constituted 
the Committee : --Mr. Dill, Mr. Brigg, Captain Donelan, Mr. William Jones, 
Mr. John Hutton, Mr. Heywood Johnstone, Mr. Bonar Law, Mr. Grant 
Lawson, Mr. A. К. Loyd, Mr. M‘Crae, Mr. Charles Murray, Mr. Nannetti, 
Sir Albert Rollit, Mr. Runciman and Mr. Wodehouse. 

From the evidence collected from all the Government departments in 
the United Kiogdom, it appe us that the policy of Parliament has been for 
many years to require that local loans should be repaid within a limited 
number of years, and each general statute conferring borrowing powers 
specifies a maximum period (from 10 to 60 years in England and Wales), 
for the repayment of the loans. Within these limits, discretion to decide 
the exact term for the redemption of each particular loan is, asa rule, in 
England and Ireland, left to the Government department specially con- 
cerned in the matter. London is an exception, however, for in the case of 
most of the loans raised by metropolitan boroughs the dis:retion is, in the 
first instance, exercised’ by the London County Council. The Local Govern- 
ment Board, upon whom the greater part of the work of controlling the 
borrowing of local authorities falls in England and Wales, has a staff of 
engineers and medical inspectors amongst whose duties it is to hold local 
enquiries into the circumstances in which the loans are required. At 
these enquiries the question of the probable durability and continuing utility 
of the work is gone iuto by the inspectora, who, together with the chief 
engineer inginspector, advises the Board as to the period for which the loan 
should be sanctioned. The Local Government Board and the Board of Trade 
examine each item of the estimates and assign to each group of items an 
appropriate term for the repayment. In order to avoid a multiplication of 
separate loans, however, it is usual to grant an equated period for the 
whole of the loan. This is arrived at by considering the sums required, 
and the term aesigaed to each group of items. When the groups are large, 
however, and the local authority expresses a preference for separate loans, 
these are granted. The Local Government Board, which is charged with 
the general supervision of local finance, in fixing the redemption period, 
takes into consideration the probable future condition of the localities with 
regard t» debt, and not only the probible useful life of the undertaking. 

By a Standing Order, passed in 1882, the maximum period for a loan 
granted by means of a private bill is fixed at 60 years. This Standing 
Order can be set aside by a special instruction from the House, but the 
Committee had not been informed of any case in which such an instruction 
has been moved. In the case of bills of local authorities which contain loan 
clauses, the Government department specially concerned prepares a report 
to assist the Committee to which the bill might be referred, and subse- 
quently the Private Bill Committee had to report in what manner these 
recommendations had been dealt with. There is also a Standing Order 
(No. 172) which provides that in the case of bills whereby local authorities 
are authorised to borrow money for any matter within the jurisdiction of 
the Board of Trade or the Local Government Board, estimates showiug the 
proposed application of the money for permanent works (excepting so far 
as the borrowing power is made subject to the sanction of the respective 
board) shall be recited in the bill, and proved before the Select Committee. 
Toe Committee are of the opinion that this Standing Order is not satis- 
factorily complied with ia many cases. 

In Scotland most public acts specify a maximum period of repayment, 
and within that period the local body is entitled to proceed as it pleases in 
the matter of raising loans. This enables them to spread, what in England 
would be a short loan, over the maximum period of 30 years ; but from 
the evidence given before the Committee it appears that this is not often 
done. 

With slight points of difference, the conditions of limiting the period for 
repayment of loans in Ireland are on the same principle as those in force 
in England. m 

The report then points out that the witnesses on behalf of local authorities 
were mainly concerned in watching over the financial interests of present 
ratepayers. It being found impossible to obtain the assistance of any 
witnesses concerned to a similiar degree in the interests of posterity, the 
claims of posterity were fully stated by representatives of the Government 
departments. The report adds —“ Posterity may derive advantages of à 
moral and physical character from some portion of the expenditure of the 
present day. It is not possible to set any accurate pecuniary value upon 
those advantages. On the other hand, the additional sums which the rat?. 
payers of the future will have to pay in cash if the periods for repayment of 
loans are extended can be arrived at with mathematical certainty. 

The three principal modes of repayment prescribed by the general law 
and the majority of local acts are as followa :— | 

i By equal annual instalments of principal, together with interest, on 
the rum remaining unpaid—i.e., by what is called in this report the 
instalment system. | . 

ii. By equal annual instalments of principal and iater s: combined i., 
by terminable annuity. | ЯРУ 

iii. By setting apart and accumulating, at compound interest, 3 sinking 
fund. Dl 

The report then goes on to consider the recent growth of local indebted: 
ness due to what is sometimes called Municipa) Trading, but аш. " 
Committee prefer to call Reproductive Work. It has not been thoug 
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be within the terins of reference to attempt to ascertain whether, in point 
of fact, such work generally produces pecuniary profit. 

The Committee have considered the question of the proper date for the 
payment of the first instalment of the sinking fund. Ав а general rule, 
such instalment sbould be paid within & year of the borrowing. The Com- 
mittee, however, think that that requirement need not be insisted upon in 
the case of a loan for new works from which & cash return may be reason- 
ably expected when they are completed ; and that in that case the pay- 
ment of the firat instalment may be properly deferred during some portion 
of the time allowed for the construction of the works. 

Some local authorities desire, in the ca:e of reproductive works, not only 
to defer the pay ment of the first instalment in respect of capital, but also to 
pay interest during construction out of the money borrowed. This would 
relieve those whose representatives decide to borrow for such works from 
immediate liability to contribute anything in respect of the borrowing, and 
should not, in the opinion of the Committee, be ever permitted. During 
the construction of works the district has in many cases the advantage of 
the expenditure within it of much of the money raised by the loan, and 
this may fairly be taken into consideration as some compensation for the 
fact that nothing is being earned by the works in the interval. 

The Committee recommend that the Local Government Act of 1888 
should be amended by the substitution of 60 for 30 years as the maximum 
period for the repayment of loans under that act. This will remove the 
anomaly caused by the fact of the maximum period under the Public 
Health Act of 1875 being 60 years, the effect of which is that whereas at 
present an urban district council can obtain a maximum period of 60 years 
for the repayment of its loans raised under the Technical Instruction Act 
of 1899, a county borough council or town council is limited to 30 years 
for that purpose. : 

The Committee have aleo had their attention called by several witnesses 
to the maximum period of 30 years fixed by the Tramways Act of 1870 for 
the repayment of loans raised under that Act, and have been strongly 
appealed to to recommend the increase of that period. "The fact that the 
Light Railway Commissionera are empowered to sanction —and do after 
full inquiry sanction - periods for repayment greatly in excess of 30 years 
was urged in support of this appeal. Several instances have, however, been 
laid before the Committee in wbich the money borrowed under the act has 

been expended on subjects which have become worn out or obeolete before 
the loan in respect of those subjects has been completely repaid. Even 
with regard to permanent way, in respect of which a period of 50 years 
for repayment has always been allowed by the Board of Trade, the Com- 
mittee have been informed ‘hat in some instances where loca! authorities 
took over lines under their compulsory powers after 21 years, the lines 
were found to be partly obsolete and partly worn out, so that reconstruc- 
tion with new materials was indispensable. In view of the very remark- 
able progress which has been recently made in methods of mechanical 
traction and the probability of still further developments in the near 
future, the Committee are not prepared to say that the periods which the 
Board of Trade are able under the present law to fix for the repayment of 
these loans for tramway lines and equipment are too short, and they do 
not recommend any alteration of that law. 

The Committee consider tbat it is the duty of a department, in 
deciding the question of the period for repayment as apart from the 
question of whether any loan should be permitted, to consider more 
closely the durability than the desirability of the works or purposes for 
which the loan is required, and to use very considerable caution in fixing 
such period. It appears to the Committee impossible to suggest any more 
thorough method of arriving at the neceesary calculations in the first place 
than the local inspections and enquiries now held by the Local Govern- 
ment Board and some other department s before they sanction a loan. 

The Committee further recommend that the sanctioning authority 
should be empowered and required in all cases to fix the manner ir which 
repayment is to be made. 

Some of the witnesses who gave evidence on behalf of the larger corpora- 
tions assured the Conimittee that a repairs or depreciation fuud is provided 
by them iu respect of most of their undertakinge, but a return obtained 
by Sir H. Fowler in 1899 shows that over an average of five years the 
average annual contribution to such funds iu reapect of the debte which 
are called in that return reproductive debts only amounted to one-tenth of 
1 per cent. The Committee recommend that power should be given to the 
sanctioning authority to make it a condition of their sanction that pro- 
vision should be made for the probable annual average cost of repairs 
during the currency of the Joan. Compliance with this condition should 
be in all cases enforced by Government audit. | 

If the recommendations contained in the last two paragraphs are 
adopted, the Committee are of opinion that the caution at preseat exercised 
with regard to the periods for repayment might b» to some extent relaxed. 

The Committee are satisfied from the evidence placed before them that 
there is no general demand in Scotland, apart from the question of housiug, 
for any aiteration of the statutory or other conditions limiting the period 
for the redemption of loans. 

Finally, in cases in which loan clauses must be inserted in private bills, 
the Committee recommend that the Committee dealing with auch clauses 
should either require very detailed evidence аз to the exact caaricter of 
the purpose to which every part of the loan is to be applied, or—in the 
absence of such evidence and means of testing it—settle a maximum 
period for the repsyment of such loan, and leave the ex tet term within 
that maximum to be decided by the appropriate Government department. 

The following is a summary of the Committee's recommendations so far 
as they may have a bearing on electrical works :— | 

The maximum periods for repayment of loans under the Municipal 
Corporations Act, 1882, Local Goverument Act, 1888, and the Municipal 
Corporations (Ireland) Act, 1843, should be extended to 60 years. 

Some postponement of the payment of the first instalment should be 
allowed in the case of certain works. | 


The sanctioning authority should be empowered to fix the method of 
repayment in all cases, and to provide for the establishment of a repairs 
fund where necessary. | 

Private Bill Committees should, except where they undertake detailed 
ioquiry, leave the fixing of the exact periods for repayment to a Govern- 
ment department. | 

Five years should be the ordinary maximum period for repayment of 
loans for the cost of promotion of private bills. 


INTERNATIONAL TRAMWAYS AND LIGHT RAIL- 
WAYS EXHIBITION. 


MISCELLANEOUS EXHIBITS. 
(Continued from p. 442.) 


Carbons, Carbon Brushes, €c.—At the stand of Le Carbone (No. 
96) is à compact and varied display of carbon brushes, carbon 
contacts and microphone carbons, The carbon brushes are of the 
types known as Z and X, which are of high conductivity mak». A 
large number of types of tram-motor brushes is shown. In carbon 
contacts a number of different patterns are exhibited, suitable for 
switches, motor starters, controllers, &c. The carbon is particularly 
hard and refractory to the action of sparking. A large collection of 
cups, discs, pellets, powder, &c., is shown in the microphone carbon 
section of this exhibit. 

Car Wheels, Axles, Brake Shoes, Ёс. —At the stand of Messrs. Miller 
& Co. (No. 49) there is shown an excellent assortment of chilled car 
wheels, axles, brake shoes, wheel presses and similar goods now 
used on 8 considerable scale in tramway and light railway car con- 
struction and working. Another firm which has a fine show of 
wheels and axles is the British Griffin Chilled Jron & Steel Co., 
whose large exhibit at stand No. 56 is an attractive display, and 
shows the extent to which this company can handle orders for this 
class of manufacture. Griffin wheels are largely used on home and 
colonial railways. At stabd 45в the Bergish Steel Foundry, for 
which Mr. E. Freund, 39, Victoria-street, London, S. W., is agent, 
has also a good show of wheel bodies, wheel sets, &c., of special types 
of manufacture, together with a quantity of electrical plant, apparatus 
and material elsewhere described. Anexhibit of electric tramcarand all 
kinds of railway wheels is made by Messrs John Baker & Co.(Rotherham) 
at stand 65, where a numb er of registered designs in wheels for electric 
tramcars is shown. At stand 85, Messrs. Hadfield's Steel Foundr 
Co. show о types of car wheels with cast-steel centres and fit 
with rolled steel tyres. A set of Hadfield’s car wheels is shown 
which for every zin. wear per side have gone a mileage of 5,000 
ра and although only half worn through have run over 35,000 
miles. 

Electric Dritls.- At their interesting stand, No. 80, the United 
States Metallic Packing Co. show a portable electrical drilling 
machine suitable for holes up to 13in. diameter, which can be worked 
on a continuous-current circuit up to 500 volts. The motor for 
driving this drill is 14 B HP., and takes approximately 1:3 units of 
current per hour, the use of angle joints and flexible or telescopic 
shafts beiny dispensed with. Power is transmitted from the motor 
to the drill-head by means of a long shaft having a keyway into 
which a key fits on the inside of the hollow shaft forming part of 
the spur wheel running in gear with the pinion on motor. Instan- 
taneous control is provided by a switch on the drill head. The drill 
is claimed to have a great range of usefulness, Drills operated by 
steam or air are also shown on this stand. 


Fare Collectors and Checking Devices.—Messrs. J. Kaye & Sons show 
on stand 61 their patent fare collector, as used on the Leeds City 
tramways, and a cancelling punch is shown by Messrs. T. J. Whiting 
& Sons at stand 71. A good assortment of tramway tickets is also 
shown by the last-mentioned firm. 


Glazing.—Several excellent exhibits are made of patent systems 
of glazing for car shed and depot roofs, &. The exhibit of Messrs. 
Mellowes & Co., at stand ‘72, is particularly interesting in this 
respect, this system having had exceptionally hard-wearing tests for 
the past 20 years. The Mellowes system of glazing is perfectly 
water-tight, is imperishable and is unaffected by atmospheric action 
or by the sun’s heat. At Messrs. Helliwell & Co.'s stand, G 148, the 
* Perfection " system of glazing is shown. A large area on this 
system has been erected at the leading railway stations at home and 
abroad. Mr. Sam. Deards, at stand G 151, shows a system of patent 
glazing that is claimed to be specially adapted for car sheds, electric 
power stations, engineering workshops, &c. This is provided with a 
self-locking bar, which saves the drilling of boles and obviates the 
presence of woodwork, rendering roofs fireproof and practically 
imperishable. 

Insulators.—Special types of insulatora for overhead trolley, tele- 
graph, telephone and other electrical working are shown by a number 
of leading firme, including Messra, Johnson and Phillips (No. 26), 
the General Electric Co. (1900) at stand 34, the Electric Tramway 
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Equipment Co, at stand 39, the Electric Railway and Tramway 
Carriage Works at stands 47 and 48, Messrs. Doulton & Co. at 
stand 51, Messrs. R. W. Blackwell & Co. at stand 53, the Harburg 
India Rubber С. Co. at stand 63. This firm show a patent link and 
double link insulator, a new departure in overhead trolley insulators 
designed to keep down the weight of this article while still pre- 
serving great strength and insulation. Very large numbers of these 
insulators have been supplied. Messrs. Estler Bros, at stand 66, 
show their special types of insulators of different patterns. 

Locks and Catches.—Mesere. J. Kaye & Sons show at stand 61 а 
number of patented locks with safety catches and patent inside and 
outside handles, similar to those used on most of the leading English 
railways, and also Kaye’s patent automatic sliding door-latch for 
tramcar entry and exit doors, and for railway corridor carriages. 
Leeds Corporation have these sliding door-latches fitted to their 
tramcars, 

Oil-cans.—At stand 61 Messrs. J. Kaye & Sons have also a display 
of these goods, for which their name is familiar in engineering circles 
and, in fact, wherever oil-cans are necessary for running machinery 
cr for locomotives and other;vehicles. 

Metallic Packing.—A. fine display of working models of actual 

kings is shown at stand No. 80 by the United States Metallic 

acking Co. This company state that 140,000 packings of this class 
have been supplied for service upon all classes of steam engines 
during the past 25 yeare, and that in some 70 electric lighting and 
power stations 600 of these packings are at work. It is also fitted at 
some of the principal electricity generating stations on the Continent 
including those at Berlin, Paris, Frankfort, Cologne, Lille, an 
Bordeaux. 

(To be continued.) 


PARLIAMENTARY INTELLIGENCE. 


ean erro Aras 


LONDON UNDERGROUND RAILWAYS. 


The Standing Orders Committee of the House of Commons, presided 
over by Mr. Halsey, sat on Tuesday to consider the cases of the London 
United Electric Railways, the Piccadilly-City, and North-East London 
Railway Bille, which had been reported by Mr. Campion, one of the 
examiners, as having failed to comply with the requirements of the House 
of Commons Standing Order No. 5. Mr. Greg and Mr. Bell, Parliamentary 
agente, appeared for the promoters, who prayed that the standing orders 
might, in the particular circumstances, be dispensed with ; and Mr. Cripps, 
of the firm of Messrs. Dyson & Co., represented the Brompton and 
Piccadilly-Cireus Railway Co. and the owners, lessees or occupiers of houses 
along the streets to be traversed by the proposed railways, who urged that 
the report of the examiner should be upheld. It will be remembered that 
an agreement had been entered into by the promoters, during the con- 
sideration of the bills before Lord Windaor's Committee, providing for 
through bookings and fares, and for traffic facilities over the combined 
railways. This agreement, having only been arrived at when the bills were 
already before Parliament, was not covered by the notices published by the 
promoters in November last, as was required by the standing order. 
Mr. Campion, in his report to the Committee, said he regarded the point 
at issue not so much as à matter between the partiea, or even between the 
promoters and the public, but as a question between the two Houses, 
inasmuch as the present form of the bills embodying the agreement was 
the result of a compromise between the competing parties, which was sanc- 
tioned by Lord Windsor’s Committe. (See last week's Electrician, p. 443.) 

The Committee, after consulting in private for three-quartera of an hour, 
decided that the necessary Parliamentary requirements should be dispensed 
with, and that the combined bills should proceed to their further stages. 


THE RHONDDA VALLEY TRAMWAY BILL. 


The consideration of this bill was resumed on Friday last by the House 
of Commons Committee presided over by Mr. Tatton Egerton. 

Mr. Granville Baillie, electrica] engineer, Mr G. T. Simmering, chief 
engineer to the railway company,and Mr. Ammon Beasley, general manager, 
also gave evidence against the bill. 

: Mr. PEMBER, K.C., then summed up the case for the Taff Vale Rail- 
way Co. Hesaid for the first time a system of railways was proposed to 
be enveloped by a series of competitive tramways lying alongside the 
system mile for mile along their length of 20 miles. The present time was 
most inopportune for forcing upon a railway company an entirely new 
competition, The tramways should be managed on commercial principles. 

On Monday, July 7, Mr. PEMBER concluded his address, He pointed 
out that the Rhondda valleys were extremely unattractive to strangers, 
and that holidays were altogether against the tramways, because the 
population at these times went out of the district altogether. 

Mr. BALFOUR BROWNE, K.C., replying on behalf of the promoters, 
said that the district was an ideal one for tramways, and this was the view 
not only of his own witnesses but also of the British Electric Traction Co. 
The representatives of that company had been hovering about the com- 
mittee rooms and assisting the Taff Vale Company to get the ЫП thrown 
out, because they wished to make the tramways themselves. They had 
already made two attempts to get into the district, and if they could make 
the tramways pay there was no reason why the Urban District Couucil 
should not do so. Even if the lines were constructed by a company, it 
should be remembered that in courae of time they would revert to the 


local authority. The people of the district were in want of the tramways, 
and if the Urban District Council did not construct it à company would. 

After deliberation, the CHAIRMAN said the Committee had considered 
the evidence very carefully, and were prepared to pass the preamble sub- 
ject to a clause. The evidence showed distiuctly that there was an element 
of uncertainty as to the tramways paying, but they considered that the 
Council were entitled to a preference for the construction of them in their 
own district. Therefore, some clause must be brought up which would 
require the tramways to be leased for a term of years to a company, who 
should make up and maintain the tramways, the amount paid as rent to 
be funded until it equalled the cost of the installation. 

Mr. BALFOUR BROWNE : I do not know whether, under the bill, we 
can deprive ourselves of the power to work the tramways, as you seem to 
suggest. Besides, there is no company offering. Suppose we make the 
tramways at & cost of £290,000. 

The CHAIRMAN: We think the Council ought not to spend that 
money. 

Mr. BALFOUR BROWNE: Nobody would enter into a lease to take 
over a thing which is not made. 

The CHAIRMAN : That is a matter for the promoters to consider. 

On Wednesday Mr. BALFOUR BROWNE said his clients had 
framed clauses which he believed would meet the viewa of the Committee, 
The main clauses were apparently alternative, but he desired to have them 
both, as the Taff Vale Company might raise objections in another place 
later on. 

The CHAIRMAN said the object the Committee had in view waa this: 
Suppose à company like the British Electric Traction Co. built and 
equipped the tramways, finding the money necessary for the purpose, they 
would form a subsidiary company, and if the tramways did not pay the 
company would go bankrupt, and the rent the promoters received would 
disappear, and the ratepayers would have to undertake the working of the 
tramways. The ratepayers might not bein any better position to make 
the tramways pay than the company, unless there had been a certain sum 
клетка from rents funded, and producing sufficient to meet the 

eficit. 

Mr. BALFOUR BROWNE said that the Urban District Council would 
fund the rent in both cases, so that there would be no charge on the rate- 
payers. His clients had drawn up three clauses, which he wished to submit 
to the Committee as carrying out their decision. The first would give the 
Council power to lease tramways, but it would be for a longer period than 
21 years, the period fixed in the Tramways Act of 1870. If the 21 years 
were adhered to it might be impossible to find a lessee. His second clause 
was :— 

“The Council shall not commence the construction or laying down of the 
tramways, or any part or parts thereof, unless and until they have entered 
into an agreement with a company or person for а lease to such company 
or person of such tramwaye, or part or parts tbereof, as the case may be, 
for such period (not exceeding 42 years) at such rent and upon such 
other terms and conditions as may be approved by the Board of Trade. 
Provided that in any such lease the amount to be paid to the Council by 
way of rent shall in no case be less than a sum sufficient to pay the interest 
on any moneys required to be borrowed for the purpose of the construction 
of the tramways aud for the generating station and the electrical equip- 
ment of the tramways, or of the part or parts thereof, so leased as afore- 
said, and also sufficient to provide the requisite appropriations, instalments 
or sinking fund payments, as provided by the section of this act the mar- 
ginal note whereof is ‘ Mode of payment off of borrowed money.’ 

* So soon as the Council have completed the tramways, or part or parts 
thereof, as the case may be, so agreed to be leased, as aforesaid, the 
Council shall demise the said tramways, or part or parta thereof, together 
with such generating station and equipment as may be provided, as afore- 
said, to such company or person, at the rent and upon the other term: 
and conditions as may be approved by the Board of Trade, and the powers 
of the Council to .work the said tramways, or part or parts thereof 
respectively, shall be suspended during the continuance of such lease. 

All moneys received by the Council by way of rent shall be treated аз 
tramway revenue, and applied as provided by the aection of this act the 
marginal note whereof is Application of tramway revenue.“ 

In order to avoid dealing with a bogus lessee the sanction of the Board 
of Trade was provided for. The third clause dealt with the construction 
of the tramways by a lessee, and was as follows :— 

“The powers by this act conferred upon the Council of constructing and 
equipping the tramways shall not be exerciseable by the Council, but may 
be exercised by their lessees or lessee as next hereinafter provided. 

“The Council on the one hand and any company or person approved by 
the Board of Trade on the other hand, may enter into agreements for 
the construction and equipment of the tramways, or any part or parts 
thereof, as the case may be, and as consideration for the construction of 
such tramway may lease any such tramways or part or parts thereof 
respectively to such company or person for such period (not exceeding 
42 yeara) at such rent and upon such other terms and conditions as may 
be approved by the Board of Trade, and such lease may contain a clause 
requiring compen:ation to be made to the lessee on the termination of the 
lease on terms similar to those contained in sec. 43 of the Tramways Act 
1870. 

“ Provided that if any company or person approved by the Board of Trade 
make t» the Council a tender in writing to construct and equip the tram- 
ways, or any part or parts thereof, as the case may be, and to take a lesse 
of and to work the said tramways, or such part or parts thereof, for such 
period (not exceeding 42 years) at such rent and upon such terms and соп: 
ditions as shall, in the opinion of the Board of Trade, be adequate and 
proper, and such as should be accepted by the Council, the Council shall 
demise the said tramways, or such part or parts thereof, to such company or 
person at such rent and upon such terms and conditions, with or without 
modifications, as the Board of Trade may determine, 
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“ All moneys paid to the Council by way of rent in respect of such lease, 
as aforesaid, shall Le set apart by the Council and accumulated with 
intereat thereon as a reserve fund during the continuance of such lease, 
and at the termination of such lease shall, in the first place, be applied, 
во far as n , in or towards the payment to the lessee of such 
amounts (if any) as may be found to be due to him on the termination of 
such lease. 

" Nothing in this section shall extend or apply to the tramways or paris 
of tramways authorised by the Pontypridd and Rhondda Valley Tram- 
ways Order, 1882, confirmed by the Tramways Orders Confirmation 
(No. 2) Act, 1882, when acquired by the Council." 

Mr. FITZGERALD said he proposed the addition of the following :— 
Provided in any such lease the amouuts to be paid to the Council by way 
of rent shall in no case be less than such a sum as will, when accumulated 
in manner hereinafter provided, amount at the termination of the 
lease to a sum equal to the amount of the estimates recited in the act for 
the construction of the tramways and tramway purposes and generating 
stations and electrical equipment of the tramways and works." The sum 
which might be involved under these words might be too much, but they 
must meet the difficulty that at the end of the lease the sum in hand might 
be ridiculously small. He further urged that the lease should be cut down 
to 21 or 30 years, and that the provision for compensation to be paid by 
the Council to the working company at the end of the lease should be 
struck out. 

Mr. PAGE (for the frontagers) contended that the Committee shoul 
not allow the Council to construct the tramways themselves, but should 
leave it to someone to be appointed by the Board of Trade. 

Mr. BALFOUR BROWNE said he would undertake to alter the clauses 
so as to provide that the Council should not work any part of the tram- 
ways during the existence of the lease. (The clauses were amended 
accordingly. 

The Committee decided that the clauses as amended fully protected the 
ratepayers, and should be incorporated in the bill, the preamble of which 
they passed. 

The clauses the Taff Vale Company took exception to were the provision 
enabling the tramways to carry parcels of 500lb. weight. The Committee 
decided to allow parcels up to 2810, and passengers’ luggage up to 56lb. to 
be carried by the tramways. 

The bill will in due course be referred to the House of Commons for 
tbird reading. 


OTHER ELECTRICAL BILLS. 


On Wednesday the select committee of the House of Lords of which 
Lord Rosse was chairman had under consideration the Metropolitan District 
Railway Bill. This bill has already passed through the House of Commons, 
and its committee stage was reported in The Electrician, Vol. XLIX., pp. 24 
and 56. It was explained that the Metropolitan District Railway and the 
Metropolitan Railway were going to be changed into electric undertaking s. 
Fur that purpose a very large site had been bought on which to erect a 
generating station and the work was proceeding rapidly. Last year the pro- 
moters came to Parliament for power to lay their electric cables down certain 
streets. That bill passed, but it was subsequently discovered that in those 
streets there were certain important sewers belonging to the London County 
Council ofjthe existence of which the company had not been informed. 
The company thought it would not be well to run any risks of interference 
with these sewers and therefore it was decided to use other streets. The 
only opponent to this proposal now remaining was the London County Council. 
Mr. Perke, M.P., was then called, and formally proved the preamble of the 
bill. In reply to counsel for the London County Council, he said the com- 
pany had no objection to submitting their plans of the proposed generating 
atation to the Board of Trade for approval and giving that department any 
explanatory information desired with regard to the station. Part of the 
land required for the generating station was used as a private roadway, 
by which access was obtained to buildinge, some of which the County 
Council owned and some of which the company were about to acquire. 
Witness agreed that in erecting the generating station they would not 
build on the half of the road next the County Council premises, thus 
allowing access to those premises and preserving their light. In the King's- 
road and Fulham- road there were sewers belonging to the County Council. 
The company were willing to come under an absolute provision that their 
cables and wires in that road should be laid at a depth of not less than 
Aft. 6in. below the surface in order to clear the mains of the Council. The 
Committee allowed the bill, amended in these particulars, to proceed. 

The North Metropolitan Tramways Bill, which has already passed the 
House of Commons (see The Electrician, May 2, p. 66), came before the 
House of Lords on Tuesday as an unopposed measure. . 

In the House of Commona on Thursday last week, the Lords’ amend- 
ments to the Halifax Corporation Bill were agreed to, and on Friday 
similar amendments to the Kent Electric Power Bill were also agreed to. 

On Monday the Huddersfield Corporation and the Manchester Corpora- 
tion (General Powers) Bills were read a third time in the House of Lords 
and passed. In the House of Commons on the same day, the Hastings 
Tramways, Mexborough and Swinton Tramways and Saddleworth and 
Springhead Tramways Bills were read a second time. 

Tbe Tyneside Tramways and Tramroads Bill was read a third time in 
the House of Commons on Tuesday, and the Swansea Corporation Bill a 
second time. 

The Wigan Corporation Bill was read a second time in the House of 
Commons on Wednesday. 

The North Staffordshire Tramways Bill was listed yesterday for con- 
sideration by a Select Committee of the House of Commons, Mr. Ashton 
residing. The measure, which has already passed through the House of 
Lorde, is intended to empower the North Staffordshire Tram ways Co. to 
work their tramways by mechanical or electrical power, aud to confer 


further powers upon that company and the Potteries Electric Traction Co. 
with regard to their respective tramways, No appearance was put in by 
the opposition, and the further consideration of the bill was adjourned 
until Tuesday or Wednesday. 


— — — — — — 


PATENT LAW AMENDMENT BILL. 


Mr, GERALD BALFOUR, in the House of Commons on Friday last, in 
moving the second reading of this bill, said he intended to introduce 
amendments into the bill in the Committee stage which he thought would 
prove satisfactory to the community generally, and might be accepted as a 
reasonable solution of what was undoubtedly a somewhat difficult problem. 
He proposed to amend the clause relating to compulsory licences so that 
if any existing industry or the establishment of any new industry was 
prejudiced by the failure of the patentee to work his patent or to grant 
licences, the reasonable requirements of the pubiic should not be held by 
the Court to have been satisfied, and the patentee might be required to 
grant licences. He proposed to retain the principle of granting compulsory 
licences as the basis of the amended clause, but to give the Court in certain 
extreme instances the power to revoke the patent. But this was subject 
to a provieo that no order should be made before the expiration of three 
years or if the patentee gave satisfactory reasons for his default. This was 
a reasonable compromise between extreme views; it would not work 
harshly upon the poorer patentees, while it would render difficult or impos- 
sible a patent being taken out to prevent production in this country. In 
accordance with the recommendation of the Committee the High Court 
was substituted for the Board of Trade as the tribunal to decide whether a 
compulsory licence should be granted. It was, no doubt, a serious matter 
to entrust to an executive department of the Government the decision of 
a case in which enormous pecuniary interests might be involved, but an 
objection to the substitution of the High Court was the length to which 
proceedings might be carried by appeals. He proposed, therefore, that the 
tribunal should be the Judicial Committee of the Privy Council, with no 
appeal. This Committee had a right—which, however, had never been 
exercised—to determine the duration of a patent in the public interest, 
and this constituted a precedent for making the Committee of the Privy 
Council the tribunal for dealing with this matter. The last point on which 
he proposed to amend the clause wag in reference to cases where there was 
prima facie evidence that a patent was being used only to prevent manu- 
facture in this country. In such a case he proposed that the onus of 
proving that public interests had been reasonably met should be with the 
patentee. 

Mr. CALDWELL said the right hon. gentleman had not mentioned 
clause 1, which made most important changes in patent legislation. The 
examiner was charged with the responsibility of examining specifications 
over a period of 50 years. Upon this report it might be necessary for an 
applicant to amend his specification, and there appeared to be no limit to 
examination and amendment. The hon. member further objected to the 
period for lodging a complete specification being reduced from nine to six 
months, and regretted that the tribunal to decide on the question of com- 
pulsory licences was to be changed from the Board of Trade to the Judicial 
Committee of the Privy Council. 

Sir W. HOULDSWORTH dieagreed with these objections. The object 
of the first clause of the bill was to provide that the tabulated information 
at the disposal of the Pateut Office should be carried further and made 
available to anyone who came forward and desired to tike out a patent. 
It would be a great pity if the records in the office were not made available 
on behalf of the patentee. The appeal which was provided was for the pro- 
tection of the patentee, and the power of revocation of & patent, if it was 
not utilised within 12 months, had been very strongly recommended to the 
Committee which considered this question, among others oy Sir Edward 
Fry. He had permission to say that those with whom he was acting, who 
included all those in the country who were personally interested in the 
matter, were very well satisfied with the clause as now proposed, and, 
though it did not fulfil their ideal, it went & long way in the direction in 
which they wished to go. 

Sir R. REID agreed that nothing could be more absurd than that a 
foreign patentee should come here and get a patent, which, instead of 
encouraging the industries of this country, was so used as to prevent our 
own people loing what otherwise they would do. In regard to the question 
of the tribunal to determine as to compulsory licences, he was satisfied that 
the Privy Council was fur and away the ablest and most satisfactory that 
could be found. 

The ATTORNEY-GENERAL said that the evil which the first clause 
was intended to deal with was most serious, Any steps that could be taken 
to restrict the number of patents which investigation subsequently proved 
to be invalid would undoubtedly be a benefit to trade and commerce. He 
thought that the second clause also was most valuable. A patent was 
supposed to be granted for the encouragement of manufacture in this 
country. But under the existing law a large number of patents were taken 
out by foreigners solely for the purpose of preventing manufactures in this 
country, and such wax the state of the law that there was no means of 
grappling with the evil. He thought the Judicial Committee of the Privy 
Council was the proper body to refer proceedings to under the clause, as the 
matters at issue involved consideration of the rights of property,and it was 
desirable also that there should be a unanimous current of decision. 

Mr. CALDWELL asked whether the Judicial Court would take evidence 
as a Court of the first instance. 

The ATTORNEY-GENERAL said that of course evidence would be 
taken. 

Mr. WHITLEY regretted that the bill was not more drastic. He had 
hoped that the Board of Trade, after its many years’ consideration of the 
matter, and the pressure put upon it by the commercial community, would 
have been more bold and have gone a little further in the reform of the 
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patent laws. He was prepared to support the establishment of a skilled 
department of the Board of Trade to deal finally with all questions of patents. 

Sir J. LAWRENCE considered that the principle of compulsory licences 
would not suffice. He desired rather to see the introduction of the Belgian 
law, which required compulsory working after three years. The clause in 
the bill, if amended as suggested by the President of the Board of Trade, 
while stopping short of an absolute acceptance of the principle of compulsory 
working, still gave a liberal measure of relief. He believed that, although 
the bill was not an ideal measure, it was capable of being made into a very 
useful measure of patent law reform. 

Sir J. LENG wished that more could have been done for patentees who 
were too highly taxed already, and also that British and Colonial patents 
should be recognised throughout the whole of the British dominions. 

Mr, PLATT-HIGGINS hoped sub-section 1 of the second clause would 
be strengthened, for it was now thrown on any person interested to prove 
a negative—tbhat the reasonable requirements of the public had not been 
satisfied —not as regarded himself, but the public generally. 

Mr. CRIPPS considered the objection of the last speaker was met by the 
amendments to be propoted in Committee. 

Sir W. ALLAN said the American system enabled a working man, how- 
ever humble his position, to lay his model before the Patent Office and 
obtain his patent, unless the office declared it was uot à valid invention. 
In this country it was just the opposite. The Patent Office took a man's 
money, but would not say if a patent was valid or not. The patent laws 
of this country should follow the principle of charging the inventor 
the lowest possible terms and giving him the longest possible time. 
There should be a committee of search, whose duty should be to 
investigate the validity of an invention before taking the money for a 
patent. The present system gave no enconragement to inventive working 
men. The present bill was too wordy and not practical; there should be 
a simple statement of the charge and the time, and the inventor should 
be left free to settle his other business arrangements. 

The bill was then read a second time. 

Mr. GERALD BALFOUR next moved that the bill be referred to the 
Standing Committee on Trade, and, after a short discussion and a division, 
this was agreed to. 

The following 15 members have been added by the Committee of Selec- 
tion to the Standing Committee on Trade for the purposes of this bill :— 
Sir W. Allan, Mr. Bousfield, Mr. Brigg, Sir John Brunner, Mr. Cawley, 
Mr. Cripps, Col. Denny, Mr. Fielden, Sir J. Lawrence, Mr. Moulton, Mr. 
O'Mara, Mr. Platt-Higgins, Mr. Randles, Sir Robert Reid and Mr. S. Roberts. 


LEGAL INTELLIGENCE. 


— — Т2 


Bunce v. W. A. 8. Benson & Co. (Ltd.). 


In the King's Bench Division, on Wednesday, Mr. Justice Ridley and a 
special jury heard an action for alleged libel, brought by Mr. E. G. Bunce, 
trading as Bunce & Co., electrical engineers, against Messrs. W. A. S. 
Benson & Co. (Ltd.), and seeking damages. From the statement of claim 
it appeared that plaintiff was employed by а firm of estate agents to 
wire а house at Gloucester-place, London, W., and prior to the com- 
pletion of the work defendants were called in to make a report on 
the work being carried out by the plaintiff. This report contained 
certain statements as to the way in which the work had been 
carried out by plaintiff to which he took exception, and brought the 
present action. After the opening statement of Mr. R. A. McCall, 
K. C., for the plaintiff, and the plaintiff's evidence had been taken, 
counsel engaged in the case were able to inform his lordship and the jury 
that it had been agreed that the record should be withdrawn, and that 
the plaintiff should pay to the defendants half their taxed costs in the 
action on the defendants making a statement that the plaintiff was not 
personally to blame for any of the defects reported to exist in the installa- 
tion. On plaintiff's behalf it wasadmitted that defendants were employed 
to make a report, and that they were justified in stating what they did on 
the facts then existing. For defendants Mr. Eldon Bankes, K C., said 
his clients had never Jaid any blame on plaintiff personally. 

His lordship agreed that nothing had been said against pla‘ntiff per- 
sonally by defendants, and the record was then withdrawn on the terms 
stated. 


Tramway Regulations. 


In the King’s Bench Division on Tuesday a Divisional Court was moved 
on behalf of the National Curriage and Horse Owners’ Accident Insurance 
Union and Mr. R. Wieeman, à ratepayer of Manchester, for a mandamus 
requiring the Manchester Corporation to comply with sec. 44 of the Man- 
chester Corporation Tramways Act, 1900, which provides that within six 
months from the time of taking over any section of the tram ways the 
Corporation should make bye-laws in respect of such section, regulating the 
distance at which cars using the tramways should be allowed to follow one 
another. Counsel for the plaintiffs said that on June 6, 1901, the Cor- 
poration took over the firat section and substituted electric for horae 
traction. Since then a number of other sections had been taken over, but 
the regulations had not been made. The Insurance Union was a company 
which insured owners cf horses and carriages against risk caused by 
accidents in the streets, and in addition to that one of the objects of the 
company was to procure the amendment or repeal of bye-laws and regula- 
tions of local authorities which might prejudicially interfere with the con- 
venience of their clients. 

After hearing counsel on both sides, Mr. Justice CHANNELL thought 
no rule should be made. Although he did not say à mandamus could not 


be granted calling upon the Corporation to perform the duty imposed on 
them by the act, the granting of a mandamus was discretionary. The 
Corporation had the preparation of these bye-laws under consideration. 
The making of regulations was a matter of some trouble. The Corporation 
were continually taking over fresh sections, and if they performed the 
duty imposed upon them by the statute literally they would have appar- 
ently, to make a separate set of bye-laws every six months. If anybody 
chose to set the law in motion by indictment he might do so, but he did 
not think such an indictment would be met favourably by any grand jury. 
Mr. Justice Jelf concurred, and the application was refused. 


Tramway Bye-Laws. 


At Brentford (Middlesex) Police-court, on Monday, during the hearing 
of an action brought by the London United Tramways against a passenger 
for having travelled on one of the company’s electric cars without paying 
his fare, the evidence showed that when the fare was demanded defendant 
tendered a ticket which had been issued on another car belonging to the 
ccmpany earlier in the day. The question raised by the defence was 
whether a tramway journey could be broken and the same ticket be used 
for the subsequent completion of the journey. Counsel for the Tramway 
Company (Mr. Hanson) said it was peculiar that this point had been 
entirely overlooked by all the tramway companies in formulating their 
bye-laws. It was the intention of the London United Company to have 
the matter put right by at once making application for a bye-law regulating 
the matter. 

Defendant, who had been in custody for more than a week, was then 
discharged. 


Taff Vale Railway Co. v. Amalgamated Society of Railway 
Servants and Others. 
In the King's Bench Division on Wednesday, Mr. Justice Wills granted 
an application for the postponement of this action (to recover damages for 
picketing) until next sittings. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


Belfast Library and Technical Instruction committee require à 
chief lecturer in physics and electrical engineering and also a chief 
lecturer in mathematics. An advertisement contains further par- 
ticulars. Applications to the Principal (Mr. F. C. Forth), Municipal 
Technical Institute, Belfast, by July 21. 


À lecturer in electrical es ron and physics is required for the 
Halifax Municipal Technical School. Applications to the principal 
by July 16. See advertisement. 


Erith District Council require an electrical engineer to act as clerk 
of works during erection of electricity works. Applications to the 
clerk (Mr. Charles H. Fry) by 10am. July 16. See advertisement. 


A teacher is required for teaching magnetism and electricity and 
electric light and power at the Harris Institute, Preston, for two 
evenings a week. Applications by July 28. Further particulars 
from the secretary, Mr. T. R. Jolly. See advertisement. 


A junior assistant, with mechanical and electrical experience, and 
а jointer are required for the Wakefield electricity works Appli- 
cations by July 18 to manager, electricity worke, Calder Vale-road, 
Wakefield. See advertisement. ` 


The Stepney (London) Guardians require an engineer for their 
Childrens’ Homes at Stifford, Essex. Applications to clerk by July 23. 


Mr. H. Collings Bishop, engineer and manager of the Wigan 
Electric Lighting and Tramways department, has been appoin 
borough electrical engineer and tramways manager at Newport, Mon. 


Mr. G. W. Keats has heen appointed chief assistant electrical 
engineer by the Woolwich Borough Council. Mr, Т. М. Colson has 
joined the Council’s electrical staff as station engineer at Plumstead, 
Mr. H. Walker (Mr. oe assistant with us Woolwich qa 
Electric Light Company) has been appoin station ineer а 
Woolwich, Mr. 8. H. pu distribution engineer, and Mr. B. 
Beatty is appointed assistant distribution engineer. These appoint. 
ments and re-arrangements of staff have followed the acquisition 0 
the Woolwich Co.’s undertaking by the Woolwich Borough Council. 


Mr. O. R. H. Bury, M.Inst.C.E, late general manager of the 
Buenos Ayres and Rosario Railway, and previously general manager 
of the Entre Rios Railway, has been appointed general manager of 
the Great Northern Railway. 

Mr. Walter Harris, M.A., Ph.D., F. C. S., of the County School, 
Northampton, has been elected head master of Sutherland Institute, 
Longton. 

Mr. J. W. Williams has been appointed shift engineer at the 
Kelham Island power station of the Sheffield Corporation. 


THE ELECTRICIAN, JULY 11, 1902. 


a BUT RIAN, JULI 11, 1902, 489 


Mr. E. B. Foster, M. Sc, has been appointed head of the engineer- 
ing department at the Brighton Municipal Technical School. 


Mr. F. H. Corson, of Bolton, has been appointed generating station 
superintendent at Blackburn at £175 per annum. 


EDUCATIONAL NOTICES. 


Glasgow and West of Scotland Technical College.— Plans for 

the extension buildings of this Mie y have been approved by the 
Dean of Guild Court. On the ground floor of the new buildings the 
department of natural philosophy is to be accommodated, the second 
floor will be devoted to satura acience, the third floor to architec- 
ture and building construction, and on the fourth floor chemistry and 
technical chemistry will find their home. A building running parallel 
to this section will contain three blocks, the first being devoted to 
the electrical engineering depertment, the remainder of this depart- 
ment being housed in the second block. The department of prime 
movers, mathematics and metallurgy will find accommodation in a 
wing connecting the three blocks. 

Northampton Institute, London, E.O.—The day courses in 
mechanical, electrical and horologica engineering commence on 
Monday, September 29th, the entrance examination being fixed for 
Wednesday and Thursday, September 24th and 25th. Some further 
information is given in an advertisement on another page. 


Alleged Conspiracy to Defraud — А! the Central Criminal 
Court, on Wednesday, Mr. Charles Bright, who was indicted for 
having committed a misdemeanour under the Debtors Act, and 
Messrs. J. F. Moreno and R. G. Fudge, indicted for aiding and ab:t- 
ting the first-named defendant to ет and defraud his creditors, 
were acquitted. 

In his defence Mr. BRIGHT gave an absolute denial tothe charge. He was 
under crogs-examination when the jury intimated that they were of opinion 
that there was no caseupon which they could convict. 

The Common SEgmjEANT (Mr. Boeanquet) concurred, and said, in his 
opinion, the bankruptcy was obtained on a mistaken affidavit whilet Mr. 
Bright was in tbe Argentina, and was premature and a great hardship upon 
him. Defendants were then discharged. 

Ascot. —The Ascot and District Electric Supply Co. are е applying 
for a provisional order for Ascot, Windlesham, and Bagshot. 


Ashford.—The gas manager (Mr. Morton) has canvassed the town 
to ascertain the demand for electric current for lighting, and has 
reported to the Council that the probable consumers would take 
about 85,000 units per annum at the outset. The County of Kent 
Electrical Power Co. have been asked their terms for supplyin 
current. A company has given notice of applying for a provisiona 
order in the ensuing season. 


Ashton-under-Lyne.—The charge for electric current for street 
lighting has been fixed at 24d. per unit; to Corporation departments 
(except for public lighting) 334. ; to private coneumers 4d. for light- 
ing, or alternately 1a. d 8 ap. lamp fixed per quarter, and for power 
134. per unit. The d of Trade have been requested to grant 
an extension of the period for the commencement of the construction 
of the tramways. 

Asylum Lighting.—The Fife and Kinroes Asylum Board have 
resolved to put down electric lighting plant at the asylum. 


Auckland.—A committee is to report on the question of erecting 
joint electricity cupply and refuse destructor works. 

The County of Durham Electrical Power Distribution Co. will 
apply for a provisional order for this district. 


Barking.— An inquiry was held here last week into the applica- 
tion of the Council to borrow £11,744 for additional plant and mains 
to meet the increasing demands for electric current. 


Belfast.—The Corporation have applied for a loan of £20,000 for 
extensions of the electric lighting mains. The Local Government 
are asked to postpone the application of the sinking fund for 
the first two years. The city electrical engineer (Mr. Victor A. H. 
McCowen) has submitted a lengthy report in the Lorain surface- 
contact system of traction. 


Bexhill. —Consumers taking over 800 units of electric current per 
quarter are to be charged 7d. per unit for the first hour and 134. after. 


Birkdale.—The formal opening of the electricity works takes 
pus on Aug. 1, when the switching-on ceremony will be perfor med 
y Mra. Weid- Blundell. 


Brentwood.—The Provincial Electric Supply and Traction Co. 
intend to upply for a provisional electric lighting order. 


Brighton.—The accounts of the electricity department for the 
year to March 31 were submitted to the Council last week. The 
loans sanctioned amounted at that date to £824,893, of which 
£410,352 remained unborrowed, the total debt being £399, 780. 9a. 8d. 
The total expenditure for the year was £42,273. 3+. 10d., ja 
£33,011. 8s. 11d. for the year to Dec. 31, 1900 ; £24,277. 3s. 7d. 
carried to net revenue account, against '£19, 600 in 1900. Revenue 


amounted to £66,550. 7s, p me ading £50,254. 93. 9d. from private 
- lighting, £11,960. 7a. 2d. from public lampe, £1,799. 68. 10d. from 
tramwaye and £2,462. 1 28. from meter rents and sundries. Interest, 
and вір ing fund charges were £21,445. 128 6d., leaving a deficiency 
of £168. 8s. 11d. In 1900 £107. 158. 2d. was carried to next account. 
The reserve fund showed a credit balance of £3,420. lls. 3d. 
5 685,435 units of current were generated, of which 4 ‚860,430 had 
been sold and 360,066 used on works, the total quantity accounted 
for being 5,220, 496 unite. Of the amount sold 809,350 units were 
assigned to public lamps and 264,693 to tramways, and 3,786,387 
were supplied to private consumers. 

Councillor HoLtoway moved the adoption of the report and accounts, 

and said that no profit had been made on the supply of current to the 
tramways department. Assuming the undertaking to have belonged to 
а company the profit would have amounted to £24,287, 3s. 7d., equal to 
about 5} per cent., but as it was a municipal undertaking sinking fund 
and interest absorbed rather more than the whole of the profit. Three 
years ago they reduced the coet of current from 14d. to 14. unit, 
which they had no right todo. Last year they had a reserve of about 
£5,000, but during the year they had had extraordinary expenditure 
to meet—they had to replace two dynamo sets at £1,400, wood paving cost 
£455, and £272 was expended on change of voltage. The atrike in the coal 
trade cost them £1,000, and they anticipated they would save as much as 
that on the next contract. The only thing that troubled him was the 
reserve. For an uudertaking of over £400,000 to have a balance of only 
£3,420. 11°. да. was ridiculous. In the case of an explosion at the works, 
he did not know what they would do ; they would have to come on the 
rates. He was not proposing they should raise the price of electricity, but 
if they went on at the same rate they did not anticipate a profit next year. 

The accounts were severely criticised by Ald. Sendall. 

Councillor BLAKER urged that the large amount that had been paid off 
in the shape of redemption on the electricity undertaking was an adequate 
reserve fund. 

Councillor CARDEN covgratulated the Council upon the satisfactory 
character of the balance-sheet. About £28,000 had been spent on the new 
generating station, and they had also started repaying the capital on it two 
ears before they would come into possession of the station. But for 
that a profit of £1,000 on the year would have been shown. Then they 
had paid £15,000 for fuel, againet £11,000 in the previous year. There was 
a satisfactory increase in the revenue of £14,000 on the previous year. That 
was over 20 per cent. on an undertaking that had been in existence only 
11 yeare, and if it increased at the present rate, in 10 years’ time the 
revenue would be over £150,000 a year. They were repaying their capital 
at a much faster rate than other towns. Glasgow was only redeeming at 
14 per cent., while Brighton was repaying at the rate of 3 per cent. 

The accounts were ultimately adopted. 


Burnley.—The Council have authorised extensions of the elec- 
tricity generating plant at an estimated cost of £1,997. 


Burslem.—The Potteries Electric Traction Co. intend to apply 
for a provisional electric lighting order. 


Bristol.—The accounts of the electricity department for the year 
ended March 31 have been issued. 

The number of consumers on March 25 was 1,790, an increase of 283 for 
the year. Tce total connections to the mains were equivalent to 149,146 
50-watt lamps (compared with 119,615 last year), 19,520 were taking 
energy at power rate, 121,585 at lighting rate and 5,241 represented street 
lighting, an aggregate increase equivalent to 29,551 lampe viz., power con- 

nections 10,131, private lighting 19,400. "The number of units sold was— 
private 1 905 794, public lighting 480, 776, power 310, O54, total 2,756,624, 
ап aggregate increase of 565,065. The use of electric current for power had 
continued to increase, and the sale of current had more than doubled. Total 
receipts were £44,882.12s.3d.,expenditure £26,848.74.11d., leaving gross profit 
£18,034. 4e. 4d. available towards payment of interest (£10, 916. 8з. 6d. Vand 
repay ment of loans (£8,063. 16a. 11d.), or a deficit of £996. 1s. 1d. on the year. 
The total capital expenditure to. March was £384,776. 15s. 5d. The mort- 

gage debt was £375,623. 63. 6d. The balance to credit of reserve fuod 
was £4,509. 2s. 6d., and to credit of depreciation account £1,256. 163. 3d. 

The city electrical engineer (Mr. H. Faraday Proctor) also reports that the 
total number of sub-stations now constructed is 55, and the mileage of 
cables laid is 159, having 550 miles of conductora. ‘Although the heavy 
expenses in connection with capital charges, amounting to considerably 
over 14d. per unit sold, and much of which capital has not even yet become 
remunerative, has prevented a net profit, Mr. Faraday Proctor estimates 
that the working of the department during the next financial year will 
enable a further sum to be placed to credit of reserve. The revenue for 
lighting last year was £33,955., compared with £27,695. and £22,769 in 
the two preceding years, and for power £1,910, against £872 and £425. 


Carnarvon.—A scheme is being promoted for the erection of 
generating works for supplying electric current throughout Carnar- 
vonshire. The inception of the scheme is due to Sir Wm. Preece, 
K. C. B, and to Mr. C. H. Rees, of Carnarvon. It is proposed to 
introduce electric lightin g and electric tramways into the populous 
centres of the county, and to seek the co-operation of quarry owners 
with the view to substituting electricity for steam as motive power. 
The movement has met with considerable support. An influential 
county meeting is to be held at Carnarvon on 14th inst., when Sir 
William Preece will explain his views, and give details of the project. 


Chard.—The Council have resolved to promote a bill for electric 
lighting and other powers. The Electric S Supply Cor Pid 8 
application for a provisional order will be opposed by the Council, 
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Clacton.—Mr. Whitcher, at the last meeting of the Council, 
moved a resolution for putting the Council’s provisional electric light- 
ing order in force. He thought they could establish electricity 
works without being a burden on the rates, and as they were 
threatened with applications by companies for electric light powers 
they could only retain their powers by taking steps to comply with 
the terms of their order. The matter was adjourned for a week. 


Colchester.—The Electric Light and Power committee have been ! 


authorised to substitute 150 Nernst electric lamps for 150 gas lampe. 


Dartmouth.—For public electric lighting the Council have decided 
to erect 10 arc lamps for the principal thoroughfares, with incan- 
descents for the remainer of the streets. 

Denton.—The Council have applied for an extension of time for 
constructing electric tramways under their 1901 provisional order. 


Electric Illuminations.— Some smart work was carried out by 
the Electric Lighting Boards Co. at the Crystal Palace on the 
occasion of the great Empire ball last week. The installation com- 
prised 2,200 lights in various devices, the lights and festoons being 
covered with artificial flowers. Some 2 miles of cable was used in 
this work, the whole of which was executed in three ordinary work- 
ing hours by a small staff. We are informed that the installation 
is to be taken over en bloc by a firm of caterers. 


Exhibition —It is proposed to hold an exhibition of electric 
light fittings, heating and cooking apparatus, motor-driven domestic 
machinery, &c., in the Grand Aquarium, Brighton, from Oct. 4 to 
18 next. The exhibition is to held under the auspices of the Cor- 
poration, and firms desirous of exhibiting should apply to the 
engineer and manager of the Electricity department, Mr. John 
Christie, North-road, Brighton, who has been appointed hov. sec. 
Such an exhibition in thia popular town will attract a large gathering 
both of visitors and residenta. 


Failsworth.—The Council have decided to transfer their provi- 
sional electric lighting order to the Manchester Corporation for 21 
years, subject to Board of Trade approval. 


Fire.— In the fire which occurred on Saturday at the Mexborough 
electric lighting works the generating plant entirely escaped damage. 


Grantham.— With regard tothe agreement between the Town 
Council and the Urban Electric Supply Co., undertakers for the 
supply of energy under the Grantham Electric Lighting Order, 1900, 
the Board of Trade has refused to eanction a condition that the Com- 
pany must render an account to the Corporation of the waste electric 
energy. 

Llanberis.— The Gwyrfai Rural Council, as well as the Llanberis 
and other Parish Councils, will support the application of Mr. 
Assheton Smith, proprietor of the Dinorwic slaty quarries, for a 
provisional electric lighting order for the rural districts between the 
quarries and the sea at Port Dinorwic. 


Helensburgh (N.B.).—Two companies will shortly apply for 
electric lighting powers in this district, 

Kilburn (London).—An arrangement has now been come to 
. between the Willesden District and Hampstead Borough Councils 
in regard to the electric lighting of High-road, Kilburn, which lies 
on the boundary of the two districts. 22 arc lamps are to be erected 
in that thoroughfare. 

Inverness.—A company is applying for a provisional electric 
lighting order. The Council will oppose. The Council’s order was 
obtained in 1899. 


Kensington (London).—An important addition was made last 
week to the public electric lighting of this borough, when 98 further 
arc lamps were brought into use. 


Kroonstad (Orange River Oolony).—This municipality has 
allocated £10,000 for electric lighting. 


Leigh —An agreement is to be made with the South Lancashire 
Tramways Co. for the construction of further tramways within the 
borough. The company offers to pay £200 per annum for the first 
five years from the opening of the new lines, £300 per annum for the 
next five yeara, £400 for the next five years, and £500 after. 


Leven (N.B.).—A company is applying for a provisional electric 
lighting order. 

Light Railway.— The Board of Trade have, after modification, 
confirmed the Holmfield and Southowram Light Railway Order, 1902. 

London County Council.—On Tuesday, on the recommendation 
of the Highways Committee, it was agreed to expend £500 in the 
purchase of additional electric testing plant, consisting of an alter- 
nator and motor, for the Council’s electricity meter-testing station 
on the Victoria Embankment. 

Lytham.—The Board of Trade have to defer consideration 
of revocation of the Council's electric lighting order for 12 months. 


Maidenhead.— The Council have decided to apply for a pro- 
visional order to extend their area to include all districts within a 
radius of 4 miles from the town hall. 


Mexborough.—On Wednesday the Council authorised the laying 
of distributing mains in several additional streets. Application has 
been made for a loan for an additional 100kw. set. The chairman of 
the Electric Lighting committee (Mr. Carruthers) said they were now 
supplying the equivalent of 1,598 8 c.p. lamps for private and 
1,250 8 c.p. for public lighting,'and that this was within 160 lamps of 
the station capacity. 


Municipal Telephony.—At the meeting of Manchester City 
Council on Wednesday the special Telephones committee presented 
a long report describing the results of the visit of a deputation to the 
Glasgow municipal telephone system. It stated that the number of 
subscribers to the Glasgow municipal telephone service is 7,206, of 
whom 5,302 are actually connected. Further applications for connec- 
tion were being received at the rate of 300 per month, and connections 
were being made at the rate of 480 per month. About 40 per cent. 
of the subscribers at Glasguw were also subscribers to the National 
Telephone Company's system, the company having about 8,000 sub- 
scribers in the Glasgow area. The National Company's charge for 
unlimited user was £10 per subscriber, and the Corporations elige 
for a similar service £5. 5s. The balance-sheet of the Glasgow Tele- 
phone committee to May 31 would shortly be issued. The шы 
would show а small profit for the eight months during which the 
syatem had been in operation. It is claimed by Glasgow Corpora- 
tion that telephone subscribers in Glasgow are being saved £25,000 
per annum in reduced telephone charges. The Manchester committee 
submitted a recommendation to the effect that it was advisable that the 
applications to the Postmaster-General for concurrent licences to 
carry on telephone exchange business by the Corporations of Man- 
chester, Salford and Stockport should be proceeded with. The 
committee further recommended that regulations be drawn up and 
submitted to the Board of Trade to safeguard the public agaiust the 
danyer of telephone wires falling on the trolley wires of the municipal 
tramways. 

The adoption of this report was moved by the chairman of the com- 
mittee (Mr. Ald. Southern), who said that in view of the Glasgow experi- 
ment they could ask the Council with renewed confidence to approve the 
principle of municipal telephony. "With the example of Glasgow before 
them he did not think they would be running any practical risk. 

Mr. J. WirsoN said he was not quite in accord with the view that the 
time was opportune for the adoption of municipal telephony. It might be 
well that they should ask themselves whether they could not make a better 
arrangement with the National Company. He thought he had authority 
for saying that the National Company would be prepared to enter into an 
agreement with the Council on the basis of a 5 per cent. profit, together 
with 24 per cent. sinking fund and a 25 yeara' lease. They might reckonthat 
а quarter of a million would be at stake if they transformed the service into 
a municipal undertaking. Another thing which should cause the Council 
to pause was that in the near future wireless telephony might be some- 
thing that would have to be reckoned with; and, again, the telephonic 
question might become a matter of State control. Telephone users also 
would be compelled, while the municipal system was growing, to use both 
systems, and thus be put to additional expense. 

Mr. HEENAN also opposed the motion, and moved an amendment— 
“That before approving of an application to the Postmaster-General for а 
licence to carry on telephone exchange business, Sir William Preece, K.C.B., 
be requested to furnish an estimate of the probable cost of establishing a 
system of 20,000 subscribers’ lines in the Manchester telephone area.” 

After discussion the amendment was lost, and Mr. SwETHUBST then 
moved a further amendment that the further consideration of the question 
be deferred until the committee had ascertained whether the National Com- 
pany would guarantee a more efficient service, and what, if any, reduction 
they were prepared to make in the annual charge. This amendment was 
lost by 29 to 25, and the original resolution was then put and carried. 

In connection with municipal telephony matters at Manchester, a 
letter has been forwarded to the members of the Council, signed by 
the Manchester, Salford and District Property Owners’ Association 
and a number of leading firms and private persons, asking that a 
vote of the ratepayers in Manchester may be taken before any 
definite scheme of municipal telephony is put forward. 

The Council has decided to renew its application to Tunbridge 
Wells Corporation for the extension of the municipal telephone 
service to the town. 


Offenbach-Frankfort Transmission Line — Ап error occurred 
in а note appearing on p: 448 of our last issue in reference to the 
plant erected at the Frankfort Exhibition by Messrs., Lahmeyer & Co. 
in connection with the electric transmission line from Frankfort to 
Offenbach. The date should, of course, have been 1891 and not 1901 
as stated. 


Penge.—The Blackheath and Greenwich District Electric Light 
Co. will apply for a provisional order for this district. 


Perth.—The charge for current for public lighting has been fixed 
for the current year at £12 per arc and £3. 108, per incandescent 
lamp. 

Rubber and Gvtta Percha in German New Guinea.— Rather 
more than two years ago the German Colonial Society offered a prize 
of £150 for the discovery of & plant in the German colonies to 
furnish rubber and gutta percha suitable for use in the manufacture 


THE ELECTRICIAN, JULY 11, 1902. 


491 


of all kinds of electric cables. It is stated that information has 
reached Berlin from German New Guinea that gutta percha and 
rubber have both been found in that colony in considerable quantities. 


St Helens.— The Council have given notice to Messrs. F. W. 
Smith & Co, to terminate the existing arrangements for the “ tree" 
wiring of consumers’ premises. 


Sheffield —The accounts of the Corporation Tramways depart- 
ment show that, during the year ended March, 49,176,631 pas- 
sengers were carried, compared with 34,370,763 in the preceding 
year. Renewals, maintenance, &o, cost £19,846. The electric traction 
portion of the Corporation’s undertaking shows receipts £175,575, 
com with £108,300. The gross expenditure totals £106,299, 
leaving a profit of £69 275, an increase of £21,699. After paying 
‘interest and sinking fund (£36,655) there was a net profit of £32,610. 
Since the tramways have been in the hands of the Corporation £27,000 
has been handed over for relief of rates, and there is an accumula'ed 
surplus of £78,787. These accounts were approved by the Cor- 
poration on Wednesday. 

The Electric Light committee recommend that the salary of the 
engineer and manager of the electric lighting department (Mr. S. 
к Fedden) be increased from £600 to £700 per annum as from 

une 1. 


_ Bouthgate.— The Council are applying for a provisional electric 
lighting order. 

South Shields —The Electrical committee have received a com- 
munication from a consumer to the effect that if they allow new 
customers to have electric current free during May, June and July 
he would decline to pay his next quarter’s accounts in order to teat 
the legality of the Council’s action. A letter has also been received 
from the solicitor of the South Shields Gas Co. asking to be allowed 
to examine the books of the electric lighting department, to ascertain 
the orders received for electric lighting йе: the offer of the Cor- 
poration to give a free supply of current to new consumers during 
May, June and July. This request has been refused. 


Stepney (London).— An addition to the public arc lighting system 
was made last week, when the mayor (Mr. Edward Mann, J.P.) 
switched on 50 arc lamps ere:ted along the Mile End-road. 


Teignmouth.— The Gas committee have come to termswith Messrs. 
Crompton & Co. in regard to the erection of electricity works, and 
the general principle of their scheme was approved by the Council 
on Tuesday. The company will pay up to £200 for the cost of 
obtaining the provisional order and £30 as a yearly rental. The 
option of үг at the end of 14 or 21 years is reserved by the 
Council. Two other companies have notified intention to apply for 
electric lighting powers in this district. 


Walker. For some time past there has been friction between the 
Walker and Wallsend Union Gas Co., and the Couacil in regard to 
the Supply of electric current in the district. It has now been 
agreed that the company are to supply electricity to Messrs. Armstrong, 
Whitworth & Co., Messrs. Wigham, Richardson & Co. and Messrs. 
Dobson & Co., for 42 years, and in return the company waive their 
right to supply gas for public lighting in perpetuity, and also pay 
the cost of the dispute to date. 


Wells.— Messrs, Crompton & Co. have submitted terms to the 
Council for the erection of electricity supply works. 


Workhouse Lighting.—Swindon Guardians have approved a 
"e estimated to cost £1,862, for the electric lighting of the 
workhouse, | 


Worthing.—A special meeting of the Council to-day (Friday) 
consider а recommendation of the Parliamentary committee to apply 
to the Light Railway Commissioners for authority to construct a 
system of tramways in the district. 


Tarmouth.— Ihe accounts of the electricity department for the 
year ended March 31 were submitted on Tuesday. After meeting 
all expenses, including interest and sinking fund, there was a net 
profit of £279. The total revenue was £8,441, annual expenditure 
£4,990, interest £1,413, and sinking fund instalment £1,602. 418,021 
units of current were sold, compared with 350,882 in 1901, and the 
average price per unit for private lighting was 5:11d. and for public 
lighting 306d. The Council offer to supply current to the Naval 
Hospital at 4d. per unit for lighting and 34d. for power. 


Sports.— The annual sports of the British Electric Traction Club 
were held at Shepherd's Bush, London, W., on Saturday last, the 
judges being Messrs. Dade, Devonshire, Drummond, Greer, Hilton, 
Raworth, and Sellon, and the referee Mr. Sydney Morse. The 
winners of the numerous events were Messre. S. Humphrey, H. A. 
Stagg (hon. sec. of the club), H. Kingsbury, B. H. Malaher, W. S. 
Wreathall С. W. Francis, J. Tegetmeier, A. Н. Paul, A. Toms, 
A. W. Grist, T. Bower, F. J. Cursone, and W. L. Hird. In the tug- 
of-war the engineers beat the secretarials. The sports were held in 
fine weather, and a large gathering was present. The prizes were 
preeented by Mrs. Garcke. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Tenders are required for boilers, wrought-iron emoke stack, high- 
speed engines, single-phase alternator, exciters, surface condenser, 
main switchboard, transformers, mains, &c., for the King Electric 
Lighting and Cold Storage Co. (Ltd.), King William's Town, South 
Africa. Plans and specifications from the London agents (Messrs. 
A. E, Booth & Co.), 16, New Union-street, Moorfields, E.C., to whom 
tenders by August 7. See advertisement. 


The Metropolitan Asylums Board invite tenders for supply of 
builders’, engineers’, smiths’, plumbers’, gasfitters and дилсә јад оц 
ironmongery and electrical accessories for their several institutions. 
Forms of tender at the offices, Embankment, London, E.C., where 
tenders by 10 am. July 16. An advertisemen“ contains further 
particulars, 

: Malvern Urban District Council invite tenders Di two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternators 
ex*iters and switchboard, high and low-tension concentric cables and 
transformers. Specifications, &c., from the engineer and surveyor 
(Mr. H. P. Maybury), Council House, Malvern. Tenders (addressed 
chairman of the Gas, Water and Electricity committee) by Aug. 23. 
An advertisement contains further particulars. 


Manchester Electricity committee invite tenders for the supply, 
delivery and erection at their Stuart-street works of condensing 
water pumps, pipework and tanks, storage feed-water tanks, and cir- 
culating pipes over the workshops. Specifications, &c., from the 
secretary (Мт. F. E. Hughes), and may also be inspected at (but not 
obtained from) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, Westminster, London, 
S.W. Tenders to chairman by noon, July 22. See advertisement. 

Manchester Electricity committee require tenders for three electric 
locomotives for their Stuart-street works, Tenders by noon July 17. 


Accrington Electricity committee invite tenders for Lancashire 
boiler, steam and other piping. Specifications from the borough 
electrical engineer faa H. Gray), and tenders, addressed to chair- 
man, by noon of July 21. See advertisement. 


Epsom District Council invite tenders for a semi-marine dry-back 
boiler, with fittings, &c. ; ejector condensers, circulating pumps and 
pipework ; spray cooling ponds; steam feed and drain pipes, &c. ; 
aud a 150kw. steam dynamo (vertical enclosed high-speed engine) 
and switchgear, «с. Tenders to clerk by noon July 18. 


Gillingham Urban District Council invite tenders for water-tube 
boilers, steam and exhaust piping, condenser, cooling tower, three 
high-speed engines, 250kw. tri-phase alternatora, switchboard, 
underground cables, arc lamps, crane and well. Tenders to clerk 
by 3 p.m. July 17. 

The Visiting committee of Devon County Asylum, Exminster, 
invite tenders for wiring alteratioas and additions, 2,000 lamps, 
booster dynamo and motors, switchboard, replacing of battery of 
120 700-ampere-hour cells, &c. Tenders to clerk to County Council, 
Exeter, by noon July 23. 

Wigan Electric Light and Tramways committee require 1,500yds. 
of 0-1 eq. in. lead-covered paper-insulated cable. Tenders to town 
clerk by July 14. 

Pontypridd Urban District Council invite tendera for cables and 
dust destruotors. Tenders to chairman of Electric Lighting and 
Tramways committee by July 31. 

Truro Electric Lighting committee invite proposals for the electric 
lighting of the city, which must be sent to the town clerk (Mr. Robert 
Dobell) by 31et inst. See advertisement. 

Barking District Council invite tenders for raile, fish plates and 
bolts, and permanent way construction. Tenders by 5 p.m. July 31. 

Finchley District Council invite tenders for the erection of engine- 
house, &c., buildings. Tenders by 4 p.m. 21st inst. 

Pemberton District Council invite tenders for cables. Tenders by 
July 23. 

Mexborough District Council invite tendera for a 100kw. steam 
dynamo. Tenders by July 19. 

Tenders are invited for the electric lighting of Meynell-street 
Wesleyan Mission Hall, Leeds. Tenders by 15th inst. 

Bradford Corporation invite tenders for the wiring of Nelson-street 
fire station. ‘Tenders by 17th inst. 

Dublin Lighting committee invite tenders for construction of cast- 
iron subway under the Grand Canal Dock. Tenders by noon July 29, 

Amsterdam Municipality invite tenders for 150km. of three-phase 
and 70km. of direct-current cable and 25km. of test and telephone 
cables, Tenders by Sept. 8. 
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Tenders are required for the supply of hand-drawn copper wire 
(15,800 metres of 69mm. and 15,800 metres of 8:2mm.) to the 
Christiania electrical works. Resistance of wire to be not more 
than 17 ohms per km. and sq. mm., and to be delivered in 1,000 
metre lengths, Tenders at рег 1,000 kilogs (stating date of delivery 
and tensile strength of wire per sq. mm.) to “ Electricitetavirrkets 
Kontor Tordenskjoldegade 711.“ by 15th inst. 


TENDERS REOBIVED AND AOCOEPTED. 


The tenders of Messrs. Cramer & Co, recently accepted by the 
London County Council, for wiring and supply of fittings for the elec- 
tric lighting of Battersea and Camberwell fire stations and the Bat- 
tersea Park-road and Battersea river sub-stations have been withdrawn. 
This is the third instance in the last few months in which accepted 
tenders have been withdrawn under similar circumstances, and the 
General Purposes committee are to consider what course is advisable 
to prevent the practice. The Fire Brigade committee recommend 
that the tender of Messrs. Mossop & Co. be accepted for the Battersea 
Park-road sub-station for £58. 11&, and in the other cases the tenders 
of Messrs. Jackson Bros. be accepted, the total heing £377. 33. 


Penang Municipal Commissioners have accepted the following 
tenders tor the supply of plant in connection with their electricity 


supply scheme :— 

Penang Foundry Co. (boilers) ...................... - £1,517 19 1 

Ditto (condeneers) ....................... 646 8 3 
W. H. Allen, Son & Co. (engines and dynamos) ... 2,560 0 0 
General Electric Co. (switchboards ))) . 635 17 0 
Electrical Power Storage Co. (storage battery) ... 1,052 9 2 
Callender’s Co. (cables) ... ............. ............ „258 18 9 
Crompton & Co. (arc 1іатрв) ........................... 1,032 0 0 


In connection with the extension of the engine-house at the Valley - 
road electricity works, Bradford, the following tenders have been let 
by the Corporation :— 

Thomas Obank & Sons, mason's work. 

Bradford and District Joiners’ Works Department, joiners’ work. 
H. E. Hodgson & Co., smitby and iron foundry work. 

R. Townend, plumbers and glaziers’ work. 

T. H. Hewitt, painters’ work. 


The Premier Electric Lamp Co. (Ltd.), notify us that contracts for 
the supply of incandescent lamps have recently been placed with the 
company by H.M. Office of Works, H.M. War Office, London United 
Tramways, Portsmouth Tramways, Mersey Docks and Harbour 
Board, Brighton Corporation Tramways, St. Helens Tramways, Man- 
chester Tramways, Liverpool Overhead Railway, Southend Tramways 
Queen Annes Mansions (London), and Hyde Park Court (London) 


The Mountstuart Shipbuilding, Graving Dock and Engineering 
Co., Cardiff, have placed a contract with Mesars. Crompton & Co. for 
the complete electrical equipment of their works at Bute Docks. The 
contract will include the supply of 50 arc’ lamps. 14 elec tric motors, 
ranging from 15 f P. to 50 H P., а 25-tom electric crane, au electri- 
cally-driven centrifugal pump, capstan, &c. Currert will be taken 
from Cardiff Corporation mains. 


Dudley Corporation have accepted the tender of Messrs. Rhodes 
and Webster for electric motors up to 5 в.н.р., and that of Messrs. 
Mather and Platt for motors above 5 B H.p. The tender of the 
Brush Company has been accepted for incandescent lamps and that 
of the Vacuum Oil Co. for oils. 


Rotherham Council have accepted the following tenders for 
(tensions to the tramway plant :— 


W. T. Glover & Co. (fecders, &c. ......... ........... £6,726 1 6 
W. H. Allen, Son & Co. (generating set) ............ 2,721 0 0 
Hawksley, Wild & Co. (boilers) )) . 1,774 0 0 


Manchester Corporation have accepted the tender of Messrs, Row- 
land Carr & Co. for the whole of the cast-iron troughing required by 
their electricity department for the next 19 months. 


St. Helens Council have accepted the tender of Messrs. Armstrong, 
Addison & Co. for poles to carry the overhead wires for eupplying 
energy to the works at Ravenhead. 


Messrs. Willans and Robinson have received an order, through 
Messrs. Dick, Kerr & Co., for the Wigan electricity works for a 
700 H P. compound central-valve engine. 


Barking District Council have accepted the tender of Babcock and 
Wilcox for pipe work and Jagging ; that of Norton Bros. for chequer 
plating, &c.; and that of Бегр‹ћеі and Young for motors for 
auxiliary plant. | | 

Ealing Town Council have accepted the tender of the British 
Electric Tran:former Mfg. Co. for supply of transformers, and that 
of Messra, Siemens Bros. & Со. for jute mains. 

Glasgow Parish Council have accepted the tender of Messrs. 
Lowdon Bros. & Co. for supply of generating plant and for wiring 
the asylum at £1,995. 

The tender of Messrs, Willans and Robinson has been accepted 
by pouthend Town Council for the supply of a 225kw. steam dynamo, 
at 42,477. 


Bootle Town Council have accepted the tender of Callender's 
Company for feeders and distributors at £6,930. 10a ; that of Messrs. 
Mather and Platt for an electrically-driven boiler feed-pump at 
£167, and that of the Union Ironworks Co. for a bunker and feeding 
apparatus at £128. 10s. 

Dewsbury Town Council have accepted the tender of Messrs 
Cowans (Ltd.) for the supply of a traction switchboard, and that of 
Messrs. Chadwick & Sons for a cooling pond at the electricity works. 


Lincoln Council have accepted the tender of Meesre. W. Gregory & 
Sons for wiring the abattoirs at £56. 33, 4d. 

Worcester Corporation have accepted the tender of Messrs. Morris. 
Jones & Co. for wiring the Tybridge-street generating station, at £165, 

Nuneaton and Chilvers Coton District Council have accepted the 
tender of Babcock and Wilcox for the supply of a water-tube boiler 
and pipe work at £570. Eight tenders were received. 

An order has been placed with Messrs. Willans and Robinson, 
through Messrs. Crompton & Co, for three 100 H.P. compound 
engines for the Camberwell (London) infirmary. 


BUSINESS NOTICES. 

Mr, Saml. Buckley, of St. Paul’s-square, Birmingham, has acquired 
the business of Messrs. Bohler Bros. & Co., Sheffield, and continues the 
manufacture of ingots, billets and finished bara which that company 
has manufactured for many yeara past at their Sheffield works 
Mr. Buckley ie also the manufacturer of the patent Buckley lifting 
jack, specially designed for lifting tramcars when obstacles of any 

ind become jammed beneath these vehicles. 


Mr. Albert Barron, formerly manager of the fittings department of 
the Electrical Co. has entered into partnership with Mr. J. J. Smith, 
47, Holborn Viaduct, and 48 and 49, Farringdon-street, London, E.C. 
The title of the new firm is J. J. Smith & Со, · 

Messrs. James Gordon & Co., 52, Lime street, London, E. C., have 
been appointed sole British and colonial agents for Leffel turbines. 
Messrs. Gordon have, we learn, several installations of these turbines 
in hand in this country. 

We are informed that Mr. Ernest H. Nelson has retired from the 
firm of F. McNeill & Co., manufacturers of patent felts and slag 
wool, &c., and the business will henceforth be carried on by Mr. 
George A. Nelson under the same style. 


BANKRUPTCIES AND LIQUIDATIONS. 


Alex. Pollock, electrical engineer, 22, Dunning-street (formerly of 
95, Albert-road), Middlesbrough, has been adjudicated bankeupt. 

In the bankruptcy of David Roberts, electrical engineer, &c., 
30, Macklin street (formerly of 3 and 5, Whiston-street), Derby, 
the first meeting of creditora will take place on 11th inst. at 47, Full- 
atreet, Derby, and the public examination on 15th inst. at the Court 
House, Derby. 

F. H. Wynn, electrician, &c., 14, Westmoreland-street, and Mow- 
bray-square, Harrogate, has been adjudicated bankrupt. First meet- 
ing of creditors on 18th inet. at Red House, Yeovil, and public 
examination on Aug. 1 at Courts of Justice, York. 


Electrites Limited is to be wound up voluntarily.] Mr. F. B. Lacy, 
Red Cottage, Pinner, is liquidator. | 


Plant, &c., for Sale.—An art metal works business (including elec- 
tric light and gas fittings) is for sale as a going concern in the city of 
Bradford. An advertisement contains further particulars. Cards to 
view from Messra. Butterfield and Hartman, C. A., 2, Darley-street, 
Bradford, or 3, North-parade, Manchester. 

Norwich Electricity Co, in order to make room for larger 
seta, offer for sale some Willans engines direct-coupled to Laurence- 
Scott shunt-wound dynamos. Inquiries to the Company, Duke- 
street, Norwich, where the plant is running. S. e also advertisement. 

The Metropolitan Electric Supply Co. (Ltd.), 16, Stratford-place, 
London, W., have two Brown’s patent steam feed-water heaters for 
sale. The plant can be viewed by appointment. See advertisement. 

An e'ectric launch, a Crompton motor, dynamo and other plant, 
are adveriised to be sold by auction on Friday, July 18. The plant 
is at Morecambe, and can be seen and particulars obtained from the 
auctioneer, Mr. J. Nicholson, Lake-road, Bownees, or from Mr. J. 
Gibb, 6, Skipton-street, Morecambe. 

A Crompton-Howell battery, in fair condition, is for sale, Offers 
to general manager, (Gloucester Railway Carriage and Waggon Co., 
Gloucester. See advertisement. 

Some excellent plant, suitable for mill lighting or for s complete 
installation of 500 lights, is advertised for sale on another page. 

Land for Sale.—The Land Company, 68, Cheapside, London, 
E. C., announce in an advertisement that they have for dispo 
eligible plots of freehold land at Herne Bay, Southend, Westcliff, 
Minster, Walton-on-the-Naze, &c. 

Capital Required.—The owners of a small electric lighting 
station, operated under provisional order, advertise in another 
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column that they are prepared to consider ee to enlarge the 
company to meet an increasing demand for electric current. 

Automobilists’ Repair Kit. —Messra. Shippéy Bros., 14, King- 
street, Cheapside, E.C., are placing on the market a new type of 
repair kit for motor vehicles. 


Portable Electric Drills.—Mesers. O. Berend & Co., Basinghall- 
avenue, London, Е.С, have issued a new price list of Oberon ” 
portable electric drills. A special feature iu the design of these 
drills is the light weight of the motor drill, its compactness, high 
efficiency and simple form of speed regulation. The drills are 
Жы with or without reduction gear. This gear is completely 
encloeed, as shown in the illustration. Speed regulation is obtained 


„Oberon Drill, with Reduction Gear. 


by a three-way combined regulator and starting switch, and the 
motor can be started at slow and be gradually increased to full speed. 
A device actuated by a small lever attached to the motor can be 
supplied, by means of which the drill may be run with or without 
the и gear. The weight of the largest size of these drills 
із 23]b. 

Desk-Lamp Fixtures.— The Briti-h Thomson- Houston Co. have 
introduced à compact and convenient device for supporting an incan- 
descent lamp on or over a desk. This is shown in the illustration. 


D.T.H. Desk Lamp Fixture. 


A joint in the fixture permits it to swing sideways so that a roll-top 
desk may be closed over it without interfering with the lamp. The 
fixture is made up of a key socket, shade holder, shade, attaching plug 
and a length of silk cord, and can be clamped in any convenient 
position. | 

Catalogues.—We have received from Messrs. Isenthal & Co., 85, 
Mortimer-street, London, W., a copy of a bulky catalog ue in German 
relating to the physical apparatus manufactured by Max Kohl, of 
Chemnitz, Germany, whose sole agents for Great Britain and the 
Colonies Messrs, Isenthal have been appointed. The volume is one 
of the most complete catalogues of physical apparatus for lecture and 
laboratory pui poses that we have seen, and should be useful to the 
teachers and assistants at technical schools and collegee. 

A new catalogue of Maxim electric incandescent lamps is issued 
by the Sir Hiram Maxim Electrical and Engineering Co, and 
among a ee points which the company desire to place before users 
of incandescent lamps are the following :— 

(1) All the filaments in the Maxim electric incandescent lamp are 
treated, and, in the case of double filament lamps, both filaments are 
mounted upon a glass bar stem before the treating takes place, which 
ensures the filament retaining the same shape in the bulb as it did while 


undergoing the above process. As a result of this method both filament 
ing treated iu series are equalised and run at the same efficiency. 

(2) The different voltages of traction lamps from 24 volts, as used for 
traia lighting, up to 250 volts for running in series on a 500-volt tramway 
circuit. A curve is given showing the exceptionally good manner in 
which the candle-power is maintained throughout the life of the lamp. 

The Pulsometer Engineering Co. are issuing a well-arranged 
catalogue, very fully illustrated, and showing the uses to which 
Pulsometer pumps can be put in connection with water supply. 
The new paci e is a very complete publication, the illustrations 
being particularly informing. 

A sheet illustrating the latest 


lamps is issued. 


We have received from the American Circular Loom Co., of Boston, 
Mass., whose British agency is at 27, Chancery-lane, London, W. C., 
a catalogue of flexible conduit for electric wiring. Certain advan- 
tages are claimed for this type of flexible conduit oyer other types of 
conduit. 


From Messrs. Arthur Lowcock (Ltd.), Shrewsbury, we have to 
acknowledge a well-got-up catalogue of fuel economisers, made 
throughout at the company’s Shrewsbury works, Some excellent 
illustrations are given. 


Oil and gas engines of the latest design of the Campball type are 
treated in a set of sectional parts of the main catalogue iasued by the 
Campbell Gas Engine Co. The engines listed, illustrated and 
described are many of them designed specially for electric lighting 
work. Particulars are included of a special type of self-starting 
apparatus for large engines. Combined engines and pumping plants 
are also dealt with, and a special type of mining pump and general 
water supply is included. 


The recent disastrous conflagrations have called attention to the 
necessity for improved fire-fighting apparatus, and a new list pub- 
lished by Messrs. Shand, Mason & Co., London, is, therefore, interesting 
in this connection. | 


Messrs. Cresswell’s Asbestos Co. (Ltd.) have ready a compact cata- 
logue of a large variety of rubber, gutta-percha, mica, asbestos, fibre 
and leather goods for engineers, including a large assortment ot 
beltings and belting sundries, tubing, hose, insulating fibres, jointings, 
sheetings, &c. A good list of sundries is also given. 

From the Christensen Engineering Co. of Milwaukee, U.S.A., we 
have received a list of electrically operated stationary and portable 
air compressors designed to be operated from any electric railway, 

wer or lighting circuit. These are claimed to be complete specially- 

esigned self-contained units of electric plant in the most compact 
form. The working parts operate in a bath of oil, and the details are 
interchangeable. 

Messrs. Monté Callow & Co, 6, Ludgate-broadway, London, E. C., 
have now ready the Polyphase” section of their catalogue of 
Perfector resistance apparatus. 

Imports of Electrical Goods.—The value of the electrical goods 
imported into this country during June was £71,709, against £54,367 
in June, 1901, and £86,171 in June, 1900. The total value for the 
eix months ended June 30 was £355,411, compared with £552,966 
and £420,253 in the corresponding periods of 1901 and 1900 
respectively. 

Exports of Electrical Apparatus and Material. —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not ооа electrical machinery, which ів 
not separately specified) from July 2 to 8, with the ports of 
destination :— 

Africa—Alexandria, £426 ; Cape Town, £1,199 (including £317 tele. 
graph material); Durban, £1,0'8 (including £132 telegraph material); East 
London, £250 ; Port Elizabeth, £31 ; Sierra Leone, £3,342 (telegraph 
material)  Argentina—Buenos Ayres, £2,413 (including £1,080 telegraph 
material). A ustrulasia— Brisbane, £50 ; Melbourne, £349; Perth, £230 ; 
Sydney, £586. Azores—£3590 (including £190 telegraph instruments). 
Brazil—Rio de Janeiro, £2,035 (telegraph material) Canada— Halifax, 
£555 (telegraph cable). Ceylon — Colombo, £17. Channel Islands, £63. 
Denmark — Copenhagen, £30. Gibraltar, £50. Holland — Amsterdam, 
£125. India — Bombay, £80 ; Calcutta, £104. Japan — Vokohams, 
£419. Malta, £35. Portugal — Lisbon, 477. Russia St. Petersburg, 
£1,417 (telegraph material). Spain — Carthagena, £28. Straits Settle- 
ments — Singapore, £6. L. S. A.- New York, £140. Total £15,436, 
against £21,474 in the corresponding week last year (July 5 to 9). 


types of Sunbeam high - voltage 


Niagara Toronto Power Transmission. — Contracts have 
been let for part of the plant needed for the transmission of 
electric current from Niagara Falls to Toronto. The distance 
is 90 miles, and the transmission is to be effected at a 
pressure of 60,000 volts. The generating plant will consist of 
10,000 H. y. units, generating current at 11,000 volts, step-up 
transformers being used to raise this to the line potential. 
It is hoped that by July next year the first of these units will 


be at work. 
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PATENT RECORD. 


amm f crm 


The following List of Applications for Patents and Specifications published 


has been compiled 


for this journal by Messrs. MewBuRN, ELLIS AND PRYOR, 


Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is afixed, 

Unless otherwise stated, the application is made in London. 


10,269. 
10,271. 


10,502. 


. E. LESPAGNOL. 
. A. Н. MIDGLEY. 
. T. Н. Моврну. Armature windings and producing same.“ 
. M. S. LOMBARDO. An electric tinder-box. 


. J. C. MACALESTER. Glasgow. 
. J. REYNOLDS. Plymouth. Adjustable trolley. 


May 5, 1902. 


Verttys LrMITED and W. R. Ripinas. Birmingham. Arc lamps. 


H. Scorr. Bradford. Automatic supply of electric power to 
mechanism. | ‚ 
J. Lanpon. Watford. Apparatus concea'ed by doormat which 


completes a circuit when trodden on. 


. F.C. F. Knaak. Plate, die, printing and metal presses by electric- 


kinetic power. 
Secondary batteries. 
Dynamo-electric machinery. 


May 6, 1902. 
Electric light switch. 


C. Bergz. Electric measuring instrumenta. 
J. E. EvAN8-JACKSON. Wireless telegraphy. 
Telegraph Co., U.S.)* 


(De Forest Wireless 


. J. RxDDINd, L. D. LorHBoP and J. W. DggntNa. Storage batteries.“ 
. H. J. Happan. Controllers. (D. Bergmann, Sweden.) 
. T. J. MuRPHY. Trolley controllera. 


May 7, 1902. 


. J. GaRvR. Electrical working of pile drivers. 
. G. Davis. Glass globe for glow-lamps. | 


G. W. Jones. Electric conduit. 


. C. Cook. Galvanic batteries for shot firing in mines. 


10,528. J. Watson. Overhead electric trolley traction systems. 
10,552. L. BRrsTOL. Portable secondary batteries.* 
10,555. O. ZxRKOwTrZz. Jacquard card-punching machines. 


10,546. 


10,565. 


10,581. 
10,590. 
10,594. 


10,672. 
10,695. 


10,701. 
10,710. 
10,733. 


10,755. 
10,758. 
10,788. 
10,800. 
10,811. 


10,822. 
10,826. 


10,888. 
10, 


10,952. 
10,957. 
10,971. 


11,018. 
11,021. 
11,044. 


. F. DESSAUER, Liverpool. 
. C. STOLL. Trolleys for overhead conductore.* 
W. E. PALMER. Electric clocks.” 


. W. Waits. Electric switch. 


Róntgen tubes. 


J. G. Lorram. Electric conductors, and attaching devices. 
(H. A. Macdonald, France.) 
May 8, 1902. 
STEEL, Ркєсн AND Tozer (LTD.), and H. E. BowDpEN. Sheffield. 
Liquid resistance switch. 
W. К. WyNNE. Lamps of Nernst type. 
G. SWEETSER. Incandescent lamps. 
V. W. Киву and H. W. Rowine. Cleats.“ 
May 9, 1902. 
R. MÜLLER and R. D. Bowman. Electric ignition gear. 
J. C. FULLER, G. FULLER and D. Futter. Attaching metallic con- 
nections to plates of batteries. 
A. A. Guest. Incandescent lamp fittings. 
J. YouNG. Switchboard for telephonic intercommunication. 
W. STOCKMEYER. Automatic regulating system-. 
May 10, 1902. 
J. H. TuckER. Birmingham. Electrical switches, 
А. E. BarLEY. Plymouth. Trolley-wire catcher. 
C. E. WISNER. Liverpool. Wireless telegraphy. 
S. Z. DE FERRANTI. Electrostatic instrumenta. 
A. E. CARTER. Brighton. Rotary carbons for arc lampe. 
May 12, 1902, 
H. CRACKNBLL, J. W. CRACKNELL and C. T. PuiLLIPS. Leeds. 
Overhead wires for traction. 
Е. Cottins. Liverpool. Clockwork-operated electric switches. 


. Т. Harrison and G. A. Smita. South Shielde. Starting switches. 
. C. T. A. Hensnaw. Edinburgh. 
. M. NongpEN. Switchboards for illuminating electric lamp signs 


Fittings insulator. 


and automatically actuating the same.“ 


. W. A. Crook and E. Mines, Liverpool. Incandescent lamps with 


rare earth filaments. 
L. CEREBOTANI and A. SILBERMANN. Electromagnetic devices.“ 


. W. C. RusaE. Telephone receivers and transmitters. 
. W. C. RUNGE. 


Telephone systems and apparatus therefor. 


. S. Z. DE FRRRANTI and C. C. GaRRARD. Electric circuit protecting 
devices. 
May 13, 1902. 
J. D. F. ANDREWS and ELECTRICAL PRODUCTIONS (LTD.). Are lamps. 


(F. Rohr, Spain.) 
Е. Gaong and P. Bonngav. Trolley guards.“ 
E. R. MANNELL. Clockwork electric alarms." 
F. Lux. Electricity meters. 
F. W. LR Та. Are lamps. (H. Brener, Germany.) 
May 14, 1902. 
J. W. ТЕА and J. H. Perrins. Birmingham. Lamp holders, 
R. KzNNEDYy. Leeds. Electricity meters. 
J. B. GrapLzsTONE and C. F. G. THORKELIN. Are lamps.“ 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 

5,172. CHARLTON and Barton. Thermal working of switches, registering 
apparatus, &c. 

. Dover. Manufacture of cables. 

. BREMER. Are lamps. 

. QUIN and Surrg. Ins ulator for overhead trolley. 

‚ NEWTON and WRIGHT. Working apparatus with alternatiog or 
pulsating currents. 

. JACOBS. Indicators for sectional telephone circuits. 

. CBRUVELLIER. Electric railways and tramways on the surface- 
contact system. 


10,574. MonDEY and STELJEs. Step-by-step telegraphic apparatus. 

10,655. BELL and BELL. Electrolytic cells. 

10,751. Ввгтівн THoMsoN-HovusroN Co. (Case). Train-control systems. 

10,795. PoLYBLANK. Electric indicators. 

10,869. ABEL (Siemens and Halske A. G.). Manufacture of incandescent 
bodies for electric lighting. 

11,003. пи and Вісн, Transmitting and receiving electric 
signals. 

11,242. Sir W. G. ARMSTRONG, WHITWORTH & Co. and Stuart. Electrical 
primers. 

11,857. ARNOLD and CoLriscHOUN. Armature windings. 


. Les. Are lamps and electrodes therefor. 

‚ Watson, Coin-actuated medical batteries. 

. SCHAFFER. Electromagnetic winding of clocks. 

. Crompton & Co., Hopason and Ewart. Are lamps. 

. Pott and WirLIAMSON. Electric driving. 

. STOTHERT AND Рітт (LTD.) and STroTHERT. Electric cranes. 

. MappEN. Secondary batteries. (Date applied for, March 19, 1901.) 

. EpMonpson. Resistance switches and automatic cutouts, 

. SCHARF. Transferring several telegrams in both directions by a 
single wire. . ы" 

. JEVONS and Orronp. Automatic line switches. 

ABEL (La Soc. Anon. pour la Transmission de la Force par l'Elec- 

tricité). Electric traction on tramways. 

. GIRDLESTONE and THORKELIN. Are lamps. 

. Tossizza. Electro-metallurgic treatment of ores. 

. Hirstand Borers. Conduits for electric conductora. 

. Wise (A.G. “Magneta” (Electrische Uhren ohne Batterie und 
ohne Contacte)) Armatures for electric clocks. 

. MARILLIER. Electrical distribution for traction. 

. CRossE. Rifle range telephones. 

. BREWSTRB. Automatic electric fire alarm. 

. McGirLvRAY and Carr. Feeder or junction box. 

. Ritzer. Variable-pressure electric current transformer. 
applied for, March 11, 1901.) 

21,942. NauHaRDT. Electrolytic treatment of tin. 


(Date 


COMPANIES' MEETINGS AND REPORTS. 
——»———— m 


Electric Construction Co. (Ltd.). 


The ninth annual general meeting was held on Thursday, under the presi- 
dency of Mr. James WILLIAM BARCLAY. 

The SECRETARY (Mr. David Willock) read the notice convening the 
meeting and the auditore report, 

The CHAIRMAN then said : Gentlemen, the net profit of the year is 
£20,496. 19+. 11d., but to this has to be added the balance brought into 
the account from last year, £2,853. 18s. 2d., and the total available for 
distribution is thus brought up to £23,350. 18s. ld. This sum your 
Directors propose to appropriate in payment of the fixed dividend on the 
preference and of 6 per cent. on the ordinary shares, and in adding £2,000 
to the general reserve — the balance of £3,504. 6s. 1d. being carried forward 
to the credit of next year's profit and loss account. The general resulta of 
the year's business are.similar to those of last year, and coupled with the 
figures of previous years go to show that we have a steady going business, 
while at the same time our position from year to year becomes more 
firmly established. You have no doubt noted that our general reserve 
is now £52,000, while the depreciation fund, made up exclusively from 
revenue amounts to £45,000. This is the ninth annual report, and if we 
go on accumulating at the same rate for another nine years, the Company 
wil be in a very comfortable position indeed. I have much satisfac- 
tion in referring to the handsome increase in the net receipts from the 
Madras Tramways ; it is no less tban 33 per cent. over that of last year, 
and the gross receipts for 1902 so far show every promise of even a larger 
increase ia the current year. There is thus great promise that this will prove 
& highly profitable undertaking, but, as I told you on a previous occasion, we 
intend to restrict ourselves to our manufacturing business, and shall, there- 
fore, avail ourselves of a favourable opportunity, which we look for soon to dis- 
pose of thetramwaysin whole or in part. The shares of other companies consist 
almost entirely of holdings in the Electrical Power Storage Co. and in the 
Crystal Palace District Electric Supply Co. You may recollect that the 


Electrical Power Storage Co. was a subsidiary company formed to take 


over the accumulator branch of the old Company's business. The Storage 
Company has, under the present able management, proved a success, for it 
holds the premier position among electric storage companies. The develop- 
ment of electric traction is opening up a great future for such manu; 
factures, and I am glad to say that the profits of the Company show. a 
large increase in the year just ended. The expenditure side of our account 
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shows increases in some items, but these are of an exceptional character, and 
a considerable reduction in expenses is anticipated during the current year. 
Our Managing Director (Mr. Gray) maintains a close supervision of all 
outlays, and sees that we get full value for our money. I am glad to inform 
you that the compensation for accidents to workmen during the year is only 
£36. 13e. 3d., which is less than one-fourth of what we would have to pay 
en insurance company for the risk. This seems to me a very good test 
of the skill and carefulness of the men. Ido not know whether many of 
you have been to the Wolverhampton Exhibition, but if so, I am sure you 
would be well satisfied with the dieplay of electrical plant made by the 
Company, and I can assure you that the machines are quite as effective as 
they look, for I am told they provide a large share of the power required 
by the exhibition and actually supplied the whole on the day the exhibition 
was opened. The relations between the management and all classes of the 
employés continue to be thoroughly cordial, and your Directors have much 
satisfaction in recommending the distribution among them of the usual 
bonus in token of your appreciation of steady and zealous service. This 
bonus is determined by the rate of dividend, the wages paid to each шап, 
and his industry and regularity during the year. We believe the money 
is well spent. It encourages the men to steady industry, interests them 
in the prosperity of the Company, and tends to the growth of confidence 
between employer and employed. Competition between the manufacturera 
of electrical machinery has been and still is very keen, but we maintain 
our position. Our works, plant and tools are all modern and of the best, 
and in eize capable of turning out the largest machines that may be 
required. We have reason to be satisfied with the abilities of our staff 
and the skill and industry of our artisans, who recognise that if they are 
to earn a bonus they must do, at least, as well asothers. So fully equipped 
in every respect, I think we have every reason to bave confidence in 
the future of our Company. I now move the adoption of the report and 
accounts. 

The Chairman having replied to sundry questions, the resolution was 
carried unanimously. 

The retiring Directors and Auditors were then re-elected. 

A SHAREHOLDER inquired if the Chairman could explain why the 
shares of the Company stood so low. He presumed that the Company had 
representatives in South Africa. 

The CHAIRMAN replied that he could not explain the low price of the 
shares—that must be sought for on the Stock Exchange, but these things 
were sometimes inexplicable. He knew of no reason why the shares should 
be so low, except that people were not pleased with the return. They had 
always had very able and efficient agents in South Africa, who were looking 
after the Company’s interests there. They had a considerable number of 
orders in hand from that quarter. 

A cordial vote of thanks to the Chairman and Directors terminated the 


proceedings. 


Electrical Power Storage Co. (Ltd.). 


The thirteenth ordinary general meeting was held on Thursday, under 
the presidency of Mr. J. Invine COURTENAY. 

The SECRETARY (Mr. David Smith) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said : Gentlemen, the balance-sheet shows that 
the net profit for the year is £10,913. 13e. 8d., makiog, with the balance 
brought forward, £11,546. 2e. 9d. Out of this sum we have transferred 
£5,000 to reserve and £1,000 to contingent fund ; and we recommend 
& dividend of 5 per cent. upon the paid-up ordinary capital of the Company, 
leaving £854. 14s. 9d. to be carried forward. The reserve will now stand 
at £15,000 and the contingent fund at £5,000. We believe shareholders 
will approve of thiscautious policy, which will greatly strengthen the position 
of the Company. The steady increase in the contingent fund also, must, 
we feel certain, convince customers of the Company's ability to fulfil its 
obligations under the maintenance contracts. The factory has been main- 
tained in thorough repair and condition at a cost of £2,102. 183. 3d., and 
£956. 17s. 7d. written off for depreciation The works are furnished with 
the latest types of labour-saving machinery, and everything is being done 
to ensure the safety and comfort of the men and to increase the 
efficiency and productiveness of the establishment. The workpeople are 
provided with coffee before starting in the morning, and this is much 
appreciated. Owing to the continually increasing demand for cells of the 
Company's larger central station types, the forming accommodation has for 
some time been taxed to the utmost, and a contract has, therefore, been 
entered into for the erection of an additional floor in the main build- 
ing of the factory, which, when completed, will enable us to substantially 
reduce the time necessary for delivery. I am glad to be able to 
point to the figures for the year as evidencing that it has been an 
exceptionally prosperous one for this Company. This is all the more 
gratifying as the returns on analysis prove that it is due to a general 
increase of business in all directions ; orders for lighting and power 
stations, for private installations, and for traction purposes all showing 
an increase over previous years. Our turnover during the past year 
has been larger than ever before, in addition to which we are in the 
satisfactory position of starting the new financial year with orders ahead 
to an amount which is considerably in excess of that of any previous 
year. Among the larger contracts we have completed during the year have 
been the following :—Aberdeen, Alloa, Garston, Birmingham, Birken- 
head, Horsham, Worksop, Sutton Coldfield, Nottingham, Colchester, 
Ayr, Harrow, Newcastle-on-Tyne, Leamington Spa, Great Yarmouth, 
Stockport and Liverpool. Among those contracts on which we are at present 

ed I may mention one for the Underground Electric Railway Company 
of London (Ltd.)—the company which is carrying out the change to electric 
power on the Underground Railway—as well as contracts for the following 
towns :—Liverpool, Broughty Ferry, Cleckhéaton, Walsall, Birkenhead, 
Newoastle-on-Tyne, Norwich, Dublin and Hornsey. In this connection it 


is specially intereatiog to notice that many of these are repeat orders"; that 
is to say, they are for towns where there are already one or more of our 
batteries in use—such towns, for example, as Aberdeen, Birmingham, Not- 
tingham, Liverpool, Waleall, Birkenhead, Newcastle-on-Tyne and Norwich. 
We are still continuing our experiments in batteries for electric traction, 
and although our laboratory has tested a very large number of cells 
manufactured in this country, on the Continent, and also in America, we 
have not yet found anything which is superior to the cell we are now 
manufacturing and selling in large quantities to the City and Suburban 
Electric Carriage Co. The latter, as far as we can ascertain, is the only 
company in this country which is doing any considerable business in electri- 
caily-propelled vehicles. I may say, further, that the results which we have 
obtained from experiments with our own vehicles specially kept for 
experimental use, point to tbe fact that the supply and maiatenance of 
batteries for these vehicles is not nearly so expensive as the public 
imagine, and we have now a project under consideration which will enable 
the purchasers of vehicles to hire batteries at a very reasonable rate. 
For the last two years there have been more or less persistent rumours of 
an accumulator invented by Mr. Edison which will, we are told, revolu- 
tionise electric traction. Mr. Edison is undoubtedly an exceedingly able 
man, and the science of electricity owes much to him, but I can assure 
the shareholders that it is quite too early to place reliance on state- 
ments which, in many instances, bear on the surface evidence that they 
are circulated by irresponsible parties, and do not emanate from the in- 
ventor. Although we have followed Mr. Edison’s figures closely, we 
cannot find that even his own atatements show that he is able to make a 
battery which is more than 10 per cent. lighter than the special bat- 
tery we manufacture for traetion purposes, and as Mr. Edison's battery 
must be at least two or three times as expensive to manufacture as our 
own, it will have to last a very long time indeed before it can come iato 
successful competition with those which we are now selling. If, more- 
over, we judge from our own laboratory experience and the experience 
of our technical staff, we think it may probably be found that 
Mr. Edison is still far from being in a position to make a commer- 
cial success of his invention. The experience of the E.P.S. Co., extending 
over 20 years, shows that there has been no radical alteration in principle 
resulting in a signal commercial success since Camille A. Faure introduced 
the mechanical application of a salt of lead to the lead grid or support. 
It must not be forgotten that the excellent resulte of the year's working 
which we have before us have been obtained in the teeth of the severest 
competition, and it is largely due to the gradual improvement in detail 
made by our staff and works that we are able now to compete so success- 
fully, both in regard to price and quality. As I have explained to you in 
previous yeara, this Company has never been tempted to enter into what 
I may justly call a ruinous competition ; that is, to sell a cheap article 
which would in the long run bring discredit on the Company. On the 
other hand, you may be perfectly well assured that wherever you find a 
battery manufactured by this Company, it is the best, and in the end will 
prove the cheapest that can be produced for the money. In furtherance 
of this continual improvement in detail, we are now introducing a new form 
of negative plate, under the name of ''Carzonode," which, after 
exhaustive tests extending over three to four years, we find is vastly 
superior to those at present in use, and will enable the Company 
eventually to materially réduce its maintenance rates, thus increasing 
our power of meeting a certain class of competition which, in the past, 
we have felt to be somewhat severe. I now move the adoption of the 
report and ac:ounts. : | 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. J. W. BARCLAY, after congratulating the directors upon the 
result of the year’s operations, said: Every now and again we see some 
alarming statement in the newspapers—alarming from the shareholders’ 
point of view—that Mr. Edison or someone else has discovered an accumu- 
lator which is going to do ever so much more than has been done in the 
past—and then we do not hear anything more about the matter until some 
other invention is mentioned. It is curious, as you have said, that there 
has been really no new invention radically affecting the storage of electricity 
since that made by M. Faure, and all the improvements and developments 
that have taken place since are principally in workmanship and 
details, By careful attention to workmanship and detaile, the 
accumulators are made to last longer. Their efficiency is increased, and I 
do not know that there is very much more to hope for, except in that direc- 
tion, from the storage of electricity. A point which ought to be kept 
in view by the shareholders and by others who are interested in electrical 
storage is, that a battery which passes a successful laboratory test 
may prove very unsuccessful on a commercial scale. I believe I am right 
in saying that it requires two or three years of constant action and re- 
action to test an electric cell in order to be able to determine what its value 
is in the commercial world, and whether it is a success or not. If, then, 
we should see accounts of the discovery of some new or improved battery 
or method of storing electricity, we may very safely withhold our judgment 
for a year or two, because that time must elapse before it can be deter- 
mined whether the new battery is a success or not. 

The resolution was then carried unanimously, and the auditors having 
been re-appointed, the proceedings terminated. 


Rand Central Electrical Works (Ltd.). 


The annual meeting was held on Tuesday, Sir C. Rivers WILSON, 
G.C.M.G., C.B., presiding. 

The SECRETARY (Mr. H. Rogers) read the notice calling the meeting 
and also the report of the auditors. 

The CHAIRMAN said: Gentlemen, after a long period of anxiety, 
and trouble and loss we have at last emerged into a period of peace 
and prosperity. You naturally cannot expect after the occurrences of the 
past year, that the working which we can lay before you should show 
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very favourably. At the same time it is not altogether uneatisfac- 
tory to remark that, although we only worked four months of 
the year 1901, eight months of it being entirely idle, yet we earned 
within £9,500 of our working expenses. In 1900—when we worked for 
the whole year, but not at all up to the full capacity—we had a small sum 
in excess of our working expenses. Of course, our working expenses 
could not be diminished so much as we might have hoped for, because it 
was necessary to keep our staff together to maintain the works in proper 
condition, and we employed them as much as we possibly could during 
that period of enforced idleness. The balance-sheet, prepared on the same 
lines as that laid before you last year, doesnot call for much explanation. You 
will observe, on the debit side, the item of sundry creditora, £4,647, which 
contrasts favourably with the amount of £15,326 in the previous year. 
This amount of £4,647 is made up of unpaid invoices of Siemens and Halske, 
£1,255, which are almost, if not entirely, liquidated at the presen’ time, 
and ordinary trading accounts at Johannesburg, £3,392. On the credit side, 
you will be able to calculate that the construction of works aud mines installa- 
tions accounts, &c., which in 1900 amounted to £206,895, have been increased 
slightly to £208,566. The cause of that increase of capital expenditure arises 
mainly from the necessity of supplying a telephone installation, at a cost of 
about £1,500, the want of which was felt in the past, especially when mis- 
haps have happened to the plant in outlying districts of our system, and the 
difficulties of communication have caused delay which this installation will 
obviate. Water supply, line construction, material, &c., are practically un- 
changed and require no comment. Suudry debtors mainly consist of amounts 
due for thesupply of current to various mines, and to the Johannesburg town 
and railway, prior to the British occupation, in respect of which £2,400 
has since been paid by the mines and the amouut due for the Johannes- 
burg town and railway supply—namely, £1,920—is considered safe by the 
Directors. The item in suspense —£1,160—represente the indebte iness of 
the late Transvaal Government for power supplied in connection with the 
Robinson gold and slimes plant. Then we have Imperial Government 
claims. Under this heading is the expenditure, to Dec. 51, 1901, for repairs 
to plant damaged by the Boers, amounting to £2,558, the cost of expenses 
for military protection £1,285, sundry incidental items £100, and £1,50) 
deposited with the late Transvaal Government as caution money. IS 
nothing as to consequential damages which we have suffered, as that may or 
may not be a question which may be entertained by His Majesty's Govern- 
ment. Before leaving the bilance-sheet I must call attention to the fact 
that we stand in the position of having an accumulated deficit which 
amounts to £25,231, Assome set-off against that we have a small special 
reserve, which accumulated a considerable time ago, before the guarantee 
arrangement came into effect with Siemens and Halske, and it now amounts 
to £4,722. If that special reserve is applied to the reduction of the 
deficit, which we think is a proper appropriation to make of it, we 
shall thereby reduce the deficit to £20,509. But bear in mind in 
considering these figures, that in each year we have continued the 
policy of making a very liberal allowance fur depreciation. Ax regards 
contracts with various customers, we have contracts for 2,400 H. p. 
running for various periode. Contracts for 900 н.р. expire this year, 
but we have no doubt that we shall be able to dispose of that to 
the old or to new customers. We also are uuder arrangement to 
supply 860 н.р, to various companies as a temporary supply, and 
on favourable terms, and we are under an engagement to supply 
200 H.P. additional to the Johannesburg Municipality within the course 
of about six months, Our customers consist of, first, the town of 
Johannesburg, and then two important stations on the railway —Elauds- 
fontein and Johannesburg. We supply power to 10 mines, and, in 
addition, we also supply various minor interests, such as chemical works 
and industries of chat description. We have every hope that, as the con- 
tracte with our old customers run out from time to time, we shall be able 
to renew them on favourable terms, but, failing that, I think there can be 
no sort of doubt that we shall be able to place the whole of our power, and, 
I hope, on advantageous terms. We have felt it absolutely necessary to 
modify the old tariff and to put ourselves more int» conformity with the 
system and the action of the mines out there, Since we started business in 
South Africa there have been enormous developments and improvements 
ia everything relating to electrical machinery. The consequence is that 
the mines which at that period, eix or seven years ago, would have been 
unable, ex-ept at excessive cost, to supply themselves with their own 
power, and which, therefore, would naturally have recourse to us as 
a matter of necessity, are now, I think Mr. Gorrissen will tell you, 
in view of the various improvements I have alluded to, able to supply 
themselves on much more economical and favourable terms. That in 
itself made it indispensible for us to reconsider our position in this matter, 
and I think that the tariff, as it has been now framed, and as we believe it 
will work out, will give us at least as good, and certainly a more sure revenue 
than we might have expected to have obtained under the old system, as 
being better adapted to the requirements of our customers As to the 
question of labour, which, perhaps, you may thiak has given us trouble 
and anxiety, I may say that we do not anticipate much trouble ou that 
account. As a matter of fact, we only employ 80 to 100 natives, which is 
only a very small number compared with the thousands employed a+ many 
of the mines, and, from the latest advice: which have reached us, I think we 
shall have no trouble on that score. As regards our prospects, what can I say ? 
We have passed through a very severe ordeal, and we look forward with 
confidence to the future. In conclusion, I must say again, what I 
have had the pleasure of saying on former occasions, how much we are 
indebted to our local Directors and staff in South Africa. They have con- 
tinued to apply themselves to their work with a self-denial and energy 
beyond praise, and that the Company bas such a favourable future before 
it now, and that the works out there, in spite of the trials we have gone 
through, and the accidents which have befallen them, are in such excellent 
condition is entirely due to our local Board and staff. I now move the 
adoption of the report and accounts. 
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Mr. GORRISSEN seconded, and said the Company's re-arcanged tarif 
would provide for their running customers paying 6d. а unit for the first 
two hours, with a minimum of 308. a month for each kilo watt installed, and 
for esch additional hour 1d. a unit. This system of tariff is very generally 
adopted by electrical supply companies at the present time. 

The retiring Directors and Auditors were then re-elected, and & hearty 
vote of thanks to the Chairman and Directors terminated the proceedings. 


Callender’s Cable and Construction Co. (Ltd.). 


The sixth ordinary general meeting was held on Friday last, Mr. Henry 
DRAKE presiding. 

Tbe CHAIRMAN, in moving the adoption of the report, said: We 
hope you will consider the results of the past year’s working satis- 
factory. Competition in our business continues as keen as ever —indeed, 
seems to become more keen. You will see from the accounts that 
the profits last year were the largest the company has yet made. The 
amount at credit of profit апа loss is £71,978, and after paying interest 
on debentures, dividend on preference shares, writing down plant and 
machinery and furniture, aud carrying £3,000 to machinery renewal fund, 
we have au available balance of £58,621. 168., including the amount 
brought forward. We propose to deal with the amount in this way: We 
have already paid £22,500, or 158. per share, and we propose to pay 
now a special bonus of 5s. per share, and to carry forward £28,621. 16s. 
We are thus paying 20s. per share, equal to 20 per cent., for the year. 
You will see from the accounts that the reserve fund now stands at 
£100,600, and we have thought it better not to carry this balance of £28,621 
to reserve, but simply to carry it forward. A reserve fund of £100,000 is 
a respectable figure, and for the present we think it should remain 
there. Since we last met we have increased our purchase of land at Erith 
by 16 acres. We get a long frontage to the river, and we now have 45 acree 
of land at Erith. An additional advantage in buying this land is that it 
not only incresses the value of what we already possess, on account of 
giving us the longer river frontage, but we are also able to keep off other 
factories which might have been erected there, and might have endangered 
the safety of our works. The ordinary capital has been increased by 
£25,000. "That is not a large amount, and our capital is not sufficient for 
tꝰe growing requirements of our business. We have already sent out notices 
to the debenture stockholders to consider the issue of £110,000 further 
debenture stock, to rank pari passu with the existing £90,000, all of 
which will go in the ordinary workiog of the company. The circular issued 
with the report informs you that the negotiations foramalgamation with the 
W. T. Henley's Telegraph Works Co. (Ltd.) have fallen through, and I ven- 
ture to think that the accounts now submitted to you will prevent any feeling 
of disappointment on the part of the shareholders on this account. I will 
now ask Mr. Callender, our managing director, to make his usual statement 
as to the business of the company, and will conclude by moving the 
adoption of the report and accounts. 

Major W. M. MACKENZIE seconded the reeolution. 

Mr. T. О. CALLENDER said: Duriog the year, in spite of very serious 
competition, not only among English manufacturers but al:o on the part 
of our foreign friends, we have been enabled to hold our own, to make a not 
uusubstantial progrees, and to present the balance-sheet which I think you 
must consider satisfactory. Іо the balance-sheet the items referring to the 
property owned by the company represent very fairly the value of those 
properties which with the plant have been thoroughly well maintained, 
and we have been charging more than the full amount usually c 
for upkeep and maintenance from the year's revenue. We do not, of 
courae, like this keen competition from abroad ; at the same time, I have 
no doubt we shall be able to hold our own, and give a good account of 
ourselvea against any competition. The amount of work we have had is 
very satisfactory. We have, of courae, suffered, like most other cable 
makers, from the serious fall that has taken place in the price of copper, 
but I am glad to say this was not so serious to us as it might have been. 
Naturally, the upsetting of business arrangements by a fall in copper 
from £80 to £50 per ton was very serious ; but, iu spite of all this, the 
position of the company at the present time is à most excellent one, I ought 
to take this opportunity of expressing our appreeia ion of the loyal sup- 
port we have received from our excellent staff. One of the difficulties the 
ccmpany works under is the necessity of having such a large number of 
men all over the country. The total number at present in our employment 
is between 7,000 and 8,000, scattered over some 100 towns and places in 
this country aud abroad. The result of this is that we have to have а con- 
siderable number of trained engineers, most of whom must of necessity be 
young mep, and we have been singularly fortunate in picking out & very 
excellent lot of men, who have done admirable service for the company. 

In reply t» remarks, Mr. Callender further observed that he con- 
sidered the company had adopted a very conservative policy in regard to 
the amounts written off for depreciation. As to the expenditure, this 
would tend to increase in view of the severe competition. The company 
had now to pay in charges and expenses for every £100 of orders at least 
double the amount they had to ray three or four years ago. This was the 
tendency, not only in electrical business, but in all branches of the engin- 
eering trade. With regard to the breakdown of the negotiations for the 
amalgamation with Messra, Henley's, he could only reiterate the words of 
the chairman of the latter company—‘ the door had not been slammed, 
but only closed." They had parted friends and, in view of any possible 
renewal of the negotiations, the least said the better. | 

The report was adopted unanimously. 

Mr. GEORGE ALLAN said he had understood that some of the employés 
of the company, heads of departments and others, were led to expect some 
acknowledgment of their long services to the company if the amalgamation 
with Henley's had been consummated. He suggested that it would be 
unwise to disappoint them, and whilst desirous of not committing the 


THE ELECTRICIAN, JULY 11, 1902. 


497 


directors to any details, he suggested that the board should do something 
to reward the faithful services of the employés. 

After discussion it was arranged that the matter should be left in the 
discretion of the directors. 

The retiring directors and auditors were re-elected, and a vote of thanks 
to the chairman, directors and staff terminated the proceedings. 


EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—At the meeting 
Jast week the managing director (Mr. F. E. Gripper), who presided, said the 
profit for the year, after paying debenture interest, and with the balance 
from last year, amounted to £30,962, £6,000 more than last year. The 
dividend recommended in the report.would require £10,152, leaving 
£6,179 to be carried forward. During past year £100,000 of new capital 
has been issued and £40,000 debenture stock, which had been principally 
required for extension of existing works and for carrying out new works 
1n connection with the Urban Electric Supply Co., their largest subsidiary 
company. The Urban Company had made satisfactory progress during 
the year, and the works at Twickenham, Weybridge, Godalming, 
Stamford, and Hawick have already commenced to supply current. 
All their shares in subsidiary companies had been taken at cost price, 
excepting those in the Woolwich Company, which they had taken at par 
value. Woolwich Council had entered into an agreement to purchase their 
Woolwich undertaking, and they had been working it on the Council’s 
behalf until the necessary parliamentary powers could be obtained and 
other formalities could be completed. Those were now practically finished. 
They anticipated that the return upon the £1 shares would be considerably 
over £2. Since their last meeting they had opened a new station at New- 
port, I. W., and had obtained powers for lighting Ryde and Cowes. They 
had been in negotiation for erecting electric lighting works for several local 
authorities on the terms of the authority finding the necessary capital, 
and afterwards leasing the works to them for a term of years, and they 
had entered into contracts on those lines at Hamilton, N.B., and Dorking, 
and two or three other places would be settled shortly. The directors’ report 
was adopted. 


NEW COMPANIES, STATUTORY RETURNS, &с. 


— ана 


JOSEPH BAKER & SONS (LTD.) — Reg. July 2, capital £200,000 in £5 
shares (20,000 preference), to acquire the business of engineers, patentees, 
manufacturers and merchants carried on in London, South Australia and 
Canada ав Joseph Baker & Sons, and to carry on the business of mechanical 
and electrical engineera, electricians, boiler makers, &c. The first directors 
are J. A. Baker (chairman), W. K. Baker, G. S. Baker (manager) and P. B. 
Baker. Reg. office, 58, City-road, E.C. 

BEVERIDGE LIMITED.— Reg. in Edinburgh on July 3, capital £3,000 in 
£l shares, to acquire the businesses carried on by Beveridge & Co. and 
Walker Bros., Lindsay & Co., Glasgow, and to carry on the business of 
electrical and gas engineers, &c. The subscribers are W. K. Beveridge. 
electrical engineer, W. Walker, electrical engineer, A. Lindsay, electrical 
engineer, J. Chalmers, J. Hendry, J. Fellar and D. Caldwell. The firat 
directors are W. K. Beveridge, W. Walker and A. Lindsay. Reg. office, 
11, Jamaica-street, Glasgow. 


BRITISH RAILWAY TRAFFIC AND ELECTRIC CO. (LTD) - Reg. July 4, 
capital £100,000 in £1 shares, to acquire, manufacture and deal in railway 
plant, cars, carriages and waggons, locomotives, motors, motive or motive 
power, including electricity, the construction and equipment of light and 
narrow-gauge railways, and to carry on the business of electrical, mechanical 
and general engineers and contractors, dealers in wires, cables and electrical 
and other motive or illuminant materials and apparatus, &c. 


GENERAL ENGINEERING CO. (COVENTRY) (LTD.) - Reg. July 3, capital 
£500 in £1 shares, to acquire the business carried on at Coventry as the 
General Eogineering Co., and to carry on the business of mechanical and 
electrical engineers, suppliera of electric light and motive power, machinista, 
metallurgists, moto-car builders and dealers, &c. Tue first directors are 
J. W. Mills and W. H. McLauchlan. Reg. offices, 37, Earl-street, Coventry. 


STOTHERT AND PIIT (LTD.)— Reg. July 2, capital £145,750 iu £1 shares 
(£25,000 preference), to acquire the business of Stothert and Pitt, and to 
carry on the business of mechanical, hydraulic and electrical engineers, 
agents, manufacturers of and dealers in steam engines, boilera, cranes, lifts, 
hoists, machinists, &c. The first directors are W. Pitt, P. K. Stothert, 
55 5 Stothert, D. Car pmael and T. R. Gill. Reg. office, Newark Foundry, 

t 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The return to May 21 
gives the capital as £220,000 in 16,000 ordinary and 6,000 preference 
shares of £10 each, all of which have been taken up and paid for in full. 
Mortgages and charges nil. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—In return to May 14 the 
capital is £450,000 ia 18,000 shares of £25 each, 17,000 of which have 
been taken up and paid for in full. Mortgages and charges nil. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY Co. (LTD.)—The return 
to March 15 states that the capital is £300,000 in 30,000 ordinary and 
50,000 preference shares of £5 each, of which 29,884 ordinary and 30,000 
preference have been taken up. £5 per share has been called up on 17,922 
ordinary and 20,000 preference, and £2 per share on 11,000 ordinary and 
6,250 preference shares, and £259,901 has been received, including £15,791 
paid in advance. £25,560 considered as paid on 962 ordinary and 35,750 
preference. Mortgages and charges £116,400. 


WEST INDIA AND PANAMA TELEGRAPH OO. (LTD.)—According to 
return to May 14 the capital is £2,445,630, in 200,000 ordinary, 34,563 


first preference, and 10,000 second preference shares of £10 each, of which 
88,321 ordinary, 54,563 first preference and 4,669 second preference have 
been taken up. EI, 275, 550 considered as paid. Mortgages and charges 
£80,000. 

WESTERN TELEGRAPH CO. (LTD.)—In return to May 28 the capital is 
£2,500,000 in 250,000 shares of £10 each, of which 207,930 have been 
taken up. £10 per share has been called up on 150,000, and £1,300,000 
has been received. £779,300 considered as paid оп 77,930 shares. Mort- 
gages and charges £578,145. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD.) -The returu to 
May 20 gives the capital as £132,520 in 55,008 shares of £2. 10s. each, of 
which 45,008 have been taken up. £2. 103. per share has been called up 
on 8 shares and £20 has been received. £112,500 considered as paid on 
£45,000 shares. Mortgages and charges £170,000. 


CITY NOTES. 


esce 


MEMORANDA.—Bank rate д per cent. (since Feb. 6, 1902). Price of 
silver 20 fed. рег oz. (July 10) Consols (22 per cent.) 9514—96; for 
money, 96—965 for account ; 24 per cent. 96—864 (July 10). Con- 
sols Pay Day Aug. ; Stocks and Shares Continuation Days, July 28 
and Aug. 12 ; Ticket Dav, July 29; Pay Days, July 11 and 50 ; Mining 
Share Carry-over Days, July 25 and Aug. 11. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.;— An 
interim ordinary dividend at the rate of 7 per cent. per annum for the half- 
year ended June 30 has been declared. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—An extraordinary 
meeting is to be held to approve the increase of capital of this company by 
£500,000 in £5 shares, of which 20,000 shares are to be issued to share- 
holders forthwith to provide capital for additional plant and materials to 
meet the growing demand for electric current in Calcutta. 


CHILI TELEPHONE CO. (LTD.)—The directors’ report for the year to 
March 31 states that the te number of subscribers at all centres 
was 4,981 compared with 4,723 in 1901, a gain of 258 for the year. The 
gross revenue in Chili was $759,159, compared with $683,170 in the previous 
year, an increase of $75,969. Expenditure in Chili was $365,776, compared 
with $347,413, an increase of $18,363, leaving the net income in Chili from 
all sources $393,562, against $335,757, an increase of $57,605. The average 
rate of exchange was 14:854., compared with 16°65d., a decrease of 1:804., 
making the sterling figures of net income in Chili £24,540, against £23,290, 
an increase of £1,050. The liquid aesets and liabilities in Chili on March 31 
were valued at 133d., the current rate of exchange on that day, compared 
with 17d. on the corresponding date last year. The decrease due to this 
fall in exchange amounts to £986, which has been charged to reserve. The 
balance to credit of revenue (including £2,680 brought forward) is £21,720, 
of which £7,986 has been carried to reserve for depreciation and renewals. 
The directors recommend a dividend of 5s. тег share, tax free (at the rate 
of 5 per cent. per annum), absorbing £11,000, and leaving £2,733 to he 
carried forward. During the year capital outlay in sterling was £948. 
The increased mileage of lines for the year was 162 miles 1,759yds. 


EASTERN TELEGRAPH CO. (LTD.)—Subject to final audit, the accounts 
show, after payment of interest on 4 per cent. mortgage debenture stock, 
the 34 per cent. preference dividend stock to March 51, and the interim 
dividend of £1. 5s. per cent. on the ordinary stock to Dec. 51 last, a balance 
available sufficient to pay a final dividend of £1. бв. per cent. and a bonus 
of £2 per cent., both tax free, on the ordinary stock, both payable ou 
25га inst., and making, with previous payments on account, a total distribu- 
tion of 7 per cent. on that stock for the year to March 31. The transfer 
books will be closed from 16th to 25га inst. inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended March 31 of 2s, 6d. per share, tax free, payable 15th inst. The share 
register is closed from 7th to 14th inst. inclusive. 


ELECTRICAL CO. (LTD.)— The balance-sheet for 1902 has been passed at 
the annual general meeting, when a dividend of 15 per cent., the same as 
last year, was declared, and a substantial amount added to reserve, &с. 
Owing to the extension of the company’s business, it has been found neces- 
sary to increase the capital by £100,000, making it £200,000 in all. It 
has been further decided to establish works in this country, and negotiations 
for the acquisition of a suitable eite have been commenced. 


D. P. BATTERY CO. (LTD.). —The results of the past year's working enable 
the company to pay a dividend of 15 per cent. besides nearly £800 in 
debenture interest, writing off £1,200 for various items and carrying 
forward £1,000. It will beremembered that about a year ago the company 
decided to concentrate their works at Lumford Mills, Derbyshire. 


GREENWOOD AND BATLEY (LTD.)—At the meeting on Saturday the 
chairman (Mr. Arthur Greenwood) congratulated the shareholders upon 
the year’s satisfactory working. The various departments had, excepting 
the textile machinery department, been fully employed, and steady pro- 
gress was being made in the extension and development of the electrical 
department, which fully justified anticipations» In close connection with 
this development of their business was the introduction of the De Laval 
steam turbines. The machine-tool department had been and continued 
busy. They were now well employed generally, and the prospects for the 
present year were distinctly good. The £5,000 sanctioned last year for the 
completion of the central electric station was being rapidly-spent, and he 
hoped by the end of the present year the. company would have a model 
generating plant to show buyers. 
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NATIONAL TELEPHONE CO. (LTD.)—Subject to final audit the following 
dividends are recommended for the half-year ended June 30 :—At the 
rate of 6 per cent. per annum on the first and second preference shares, at 
the rate of 5 per cent. per annum on the third preference shares, at the 
rate of 6 per cent. per annum on the preferred stock, and at the rate of 
44 per cent. per annum on the deferred stock, being equivalent to 5 per 
cent. per annum on the ordinary shares, lees tax in all cases, carrying 
£70,000 to reserve and about £8,000 forward. The transfer books will be 
closed from 18th to 51st inst. inclusive. 


SOUTH-WEST WIRELESS TELEGRAPH SHIP CO. (LTD.)— Under this title 
& prospectus has been issued in which shareholders of this new company 
are promised “a monopoly with every prospect of a substantial dividend.” 
The company is a Liverpool concern, and has a capital of £25,000 in £1 
shares, of which 18,000 have been offered for subscription this week. As 
an example of prospectus compilation the document is an extraordinary 
one. The company will work under the Marconi patents, and also acquires 
the patent righta of a ship-mooring arrangement of Capt. W. M. Walters 
(4,194.of 1901), and the benefit of an agreement between the Marconi 
International Marine Communication Co. and Capt. Walters. Under this 
patent and agreement it is proposed to 
* eatablish a floating station on the high seas in latitude 49deg. 40min. N., 
and 8deg. OOmin. W., primarily for the purpose of acting as a floating 
postal and telegraph ship, giving sailing vessels and steamers their ordera, 
reporting vessels, supplying vessels requiring provisions, stores, &c., and 
generally acting as a maritime outpost to the British Islands and Western 
Europe. The vessel will be moored about 110 miles W., 2 S. of the 
Lizard, with which point she will be connected by Marconi'a system of 
wireless telegraphy, which is guaranteed by the above company to be 
effective up to 195 miles." 
To remove any doubt of the saneness of this proposal a certificate is set 
out in the prospectus signed by & number of nautical experts, and this 
certificate states that the signatories of the certificate are of opinion that 
the scheme is thoroughly feasible both from a nautical and commercial 
point of view, and will supply a long-felt want of the shipping community." 
The qualifications of the signatories to certify as to the commercial 
feasibility of the scheme is not so apparent on the face of the document 
as may be their testimony to the feasibility from the nautical aspect. The 
Marconi Company takes a royalty of 25 per cent. of the gross receipte, 
and, in return, grant the holders of the agreement 
“а monopoly of the use of any or all their appararus—Marconi or other- 
wise—and any improvements thereon, for the purposes aforesaid, for the 
full duration of their patents, and further guarantee not to enter into 
similar agreement with any other person or persons in regard to any 
floating station in the Chops of English, Irish and Bristol Channels within 
the area bounded by the one hundred fathom line of soundings, other 
than Trinity. or Irish lightships or vessels under weigh fitted with the 
apparatus, and to check all opposition as far as lies in their power during 
the continuation of this agreement. They also undertake to transmit all 
meesages to and from their station at the Lizard and the floating station 
free of charge, put same upon Post Office wires, and provide on shore all 
necessary tuition free for the operators on the floating station. As 
regards passengers’ messages, it has been arranged that where such 
messages are collected by the station launch, by flag, signal, &c., 75 per 
cent. of the gross proceeds accrue to this company and 25 per cent. to 
the Marconi Company; but where they come from vessels fitted with 
wireless apparatus, and this station simply repeats them —perhape 
automatically—to the Lizard (the Marconi Company thus having two 
sets of instruments and operators at work) this company takes 25 per 
cent. of the gross proceeds and the Marconi Company 75 per cent." 
The prospectus proceeds :-— 
* As regards tbe possibility of so many vessels being eventually fitted up 
with the wireless apparatus as to render this station useless, it may be 
pointed out that though electricity on board ship has been in vogue for 
many years, is economical and safe, and is saving of time by enabling 
cargo to be worked by night, yet not 5 per cent. of existing steamers are 
fitted with it, so it is scarcely likely that more will be fitted with the 
wireless apparatus, which costs about half as much, and calls for a skilled 
operator to keep it in order. As regards privacy, if necessary the 
upright wire at the ship can be syntonysed with the wire at the Lizard 
so that no one outside can read the messages. Syntonysing also disposes 
of any inconvenience that might arise from a multiplicity of messages at 
the same moment." 
The estimated annual revenue from this single vessel (located in a some- 
what dangerous position, necessarily in the track of shipping, and moored 
on an untried principle) from a variety of sources is put at £23,000. Of 
this the Marconi Company are given about £4,500 ; £3,500 is put as the out- 
side working expenditure, leaving 60 per cent. for the shareholders. These 
figures (the prospectus proceeds) “ are, perhaps, optimistic, but if they are 
divided by two there is still a handsome dividend." A considerable 
revenue is anticipated from vessels “dropping a bag or bottle of telegrams 
to be picked up by the station boat, which is to be specially built to per- 
form this service in almost any weather, so that the station will start taking 
money immediately on installation." Provision has been made for rendering 
tbe ship practically unsinkable, and, in addition to the ordinary riding 
lights, it is 
“ to be lighted by a vertical electric beam of great power, which, playing 
on the under surface of the clouds, and rendered distinctive by the motion 
of the vessel, should, of a dark cloudy night, be seen at a great distance. 
It is proposed to fit powerful search lights so that signals may be read 
and answered almost as easily by night as by day, and a powerful auto- 
matic fog signal will be fitted. Seeing that the business is, as far as can 
be seen, an unassailable monopoly, that the vessel can hardly be done 
without when once started, that she can scarcely be sunk, and, humanly 
speaking, cannot be driven from her moorings, and in any case will be 
covered by insurance, it is considered that the venture is one of the most 


romising ever put before the public, and is of international importance ; 
ut the publio must always remember that it is not more than a venture," 

(The italics are ours.) 

The investing public will, perhaps, be more deeply interested in the seque]. 
Capt. Walters (who is the promoter) obtains for his concession from the 
Marconi Company and the purchase by the South-West Company of his 
mooring patent (with the right to take out foreign patents), £7,000 in fully- 
paid shares, and is to act as manager ata salary of £300 per annum. The 
company will proceed to allotment опу if 66 per cent. of the 18,000 £1 shares 
now offered are subscribed. We fear our readers will not be in time to 
eecure an allotment of this first issue, as the list closed yesterday (Thurs- 
day), but there will probably be a subsequent opportunity for those 
desirous of sharing in the venture. 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint a settling day in and to grant a quotation 
to £400,000 £1 shares of the Cape Town Consolidated Tramways and 
Land Co. (Ltd.) and £150,000 4 per cent. debenture stock of the Isle of 
Thanet Electric Tramways and Lighting Co. (Ltd.), and to allow 14,500 
ordinary £5 fully-paid shares of Edmundson's Electricity Corporation (Ltd.) 
and 60,000 ordinary £10 fully-paid shares of the London United Tramways 
(1901) (Ltd.), to be quoted in the official list. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—The 
transfer books are closed from 7th to 15th inst. inclusive, preparatory to 
the payment of an interim dividend of 12s. per share. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| AGGREGATE. 


week | B | Inc 
Line 8 
: ended or 
E (a) пе Sg Amount. nae (2) 
| £ £ £ 
Aberdeen Corporation... July 5 | 1,177 |+ 555 5 5, 126 + 1,317 
Ayr Corporation ...... es,» 5 374 ... 7 2,202 
Birmingham Tramways. ,, 5 4.851 — 58 26 124,029 730,392 
Blackburn Corporation. „ 4 930 |+ 242 27 | 19,428 |+ 5,189 
Black pool Corporation... , 5 | 1,491 |+ 391 М | 10066 |- 423 
Blackpool and Fleetwood! , 5 703 — 22 1 768 — 22 
Bolton Corporation ...... „ 6 | 1,664|+ 55 14 | 22,904 + 1,712 
Bradford Corporation. „ 5 3,591 72,444 14 | 45,855 |+ 31,370 
Brighton Corporation... , 6 954 32 | 209,649 | ... 
Brisbane Tramways...... May 21 | 2,526 | — 1,197 21 | 48,865 |+ 4,318 
Bristol Trams & Carriage July 4 ! 5,065 |+ 193| 26 112,661 |+ 4,295 
Buenos Ayres & Belgrano June 8 2,903 — 47 ue izi 
Burnley Corporation .. July 5 | 730|+ 2354114 | 9,880 |+ 5,493 
Calcutta Tramways Co. „ 5 24.529 ＋ Rl, 125 R 21,629 ＋ R 4,425 
Cardiff Corporation | „ 5 1,56 s Wes Т" 
Carlisle Tramways Co... , 5 286/+ 1127 4151 ,+ 9 
Central London Railway, „ 5 | 7,196|--1,117| 1 | 7,196 |+ 1,117 
City & South London Ry. „ 6 25821 — 849] 1| 2,821 |- 849 
Cork Elec. Tramways Co. „ 3 801|-- 160 826 | 12.231 |+ 637 
Devonport & Dist. Trams June 27 494/+ 53) 254 10,545 |+ 53 
Doncaster Corporation... i vis "T "T in ae, 
Dover Corporation July 5| 22+ 7, 14 | 30018|— 62 
Dublin & Lucan Railway , 6 120 — 25| 1 1290|- 25 
Dublin Southern Dist. . f , 4 543 — 27 11 258 » 21 
Dublin United ............ t, 4 2,268 — 17| +1 | 2,268 
Dudley—Stourbridge .. June27 | 996 |+ 311| 254 17,819 |+ 2,657 
*Dundee Corporation July 2| 319 T 118| .. — .. ә, 
East Ham Council ...... „ 5 489|+ 21] 2 1177 |+ 25 
Gateshead & Dist. Trams June 27 | 1,146|+ 454, 254 17521 |+ 2216 
Glasgow Corporation .. July 5 12411!+ 57 5 | 61,095 |+ 1,837 
Greenock & Port Glasgow June 27 822 + 614 25% 11,485 |+ 6,440 
Hartlepool Tramways ..| „ 27 483|+ 232 254 5,797 |+ 612 
Hull Corporation ......... July 5' 1,789|+ 63 14 23,120 |+ 893 
Isle of Thanet Co... „ 5 893|- 1112. - 
— June sr 155 Pu 251 9821 |+ 78 
Н ” 6, 59 + › 
Leeds Corporation же July 5 6,120 -+ 1,574 eee eee ace 
‘Liverpool Corporation... Jude 28 15,032|--5,598| 26 243,602 |+ 21,960 
Liverpool Overhead Rly. July 6 1, 595 — 137) tl 1,595 — 157 
Manchester Corporation „ 8,522 | + 8,604 $56 135,471 oes 
Мегїут..................... June 27 290 61 255 5,102 — 618 
Middleton. 5, 27 442 3 154 4,209 . 
Newcastle-on-Tyne Corp July 5 | 2,635| ... Те - - 
Oldham, Ashton & Hyde. Juns27 | 738|+ 240| 254 12,815 |+ 375 
Perth (W. A.) Elec. Trams July 4 | 1,070|-- 240/126 28,592 |+ 5,642 
Poole & Dist................,June27 | 304/+ 11 253 5,745 |- 86 
Portsmouth Corporation „„ 28 3, 291 ＋ 2,56. wee 
Potteries ............ . „ 27 1,765 ＋ 357 251 36,350 | + 1,963 
Salford Corporation . . July 7 2,720 ＋ 744 14 35,739 eee 
Sheffield Corporation. „ 6 , 4,516/+ 920 1 4,516 |+ 929 
Southampton Corporat'n| ,, 5 1,569/+ 888. en 
Southport Tramways ...| Јопе27 | 452|4 276| 253 5,448 |+ 1,789 
*S. Staffordshire Trams. „ 27 | 1,009|+ 254 254! 19,505 |+ 790 
Sunderland Corporation.] July 6 | 1,520|-- 116| 14 | 16,208 |+ 1,805 
Swansea Trams..........|June27 | 885|4 428 253 11,392 + 1,295 
Taunton Trams... „ 27 90) .. | 253 1,509 — 
Tynemouth & Dist, .. „ 27 652 ＋ 191, 254 5,998 + 479 
Wigan Corporation ...... July 5  343|+ 142 .. 2 
Wolverhampton District June 27 19517 140| 254 3,689 + 2,579 


(a) These comparisoas are with the corresponding period last year. 
* Part] electrical, t Minus 8 days | Minus? days, Plus Jaye Plus 8 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


OUNT! LAST PREVIOUS Price — PER BUSINESS DONE 

DP NAME, wier Price, Wednesday, _Cxwr. | DIVIDEND DUX. DURIN @ WEEK 

: DEND. JULY 2, July 9 YISLDED. ENDING JULY 9 

ELECTRICITY SUPPLY. £s. d. Highest | Lowest 
100,000 1 oe Bl'ckh'th & Gr’nw’ch D’st’ ot Elec, Lt. Ord. (fuliy på.) i i i is че Ф eb 
4100, Stock | 44% Do. 44 1st Deb. Stock Prv. Certs, (red. & con.)..| 100 104 100 104 4 6 9 **. ok 
7,500 10 14/0 | Bournemouth and Poole Elec. Supply Ord...........| 11 12 113 123 5 12 0 en 12] - 
7,500 10 4/6 Do, per Cent. Oumulat ive гесе seg cesis 9 10 10 11 4 110 om Р oe 
470,000 Stock 4% Do, Oent. Debenture Stock (red.)... 101 104 101 104 467 2 ХА — 
20,000 5 4 6 Brompton Еола Elec. Bupply Ord "ТҮТТҮ J { 9 9} 4 4 3 ... LL ыы 
20,000 D 8/6 Do. 7 per Cont. Preference .................. 9 9 9 94 813 8 | March and Beptember — * 

, 2,000 5 86 [Oaloutta Elec. Supply Ordinary (нов, 1-20,000) . 8} 9 8} Pà 882 2 | Ok £l 

10,000 5 8/453, Do os. 20,001-30,000) . E} 94 84 Pe в - e 

1£950,000| Stock 4% | Central Electric Supply Co. 4%, Guar, Deb. Stock...) 105 107 105 107 815 2 nie -— 00 
60,000 e 6/0 | Charing Cross & Strand Elec, ‘Sup. (L to 50,000) . .. 9 10 9 10 5 0 0 | February and August -— e 
20,000 5 one Do, (50, 001 to 70 ,000) OO CRP See eRe REL eee eee [III 8 9 8 9 ... ee ee oer 
70,000 5 2/8 Do, 4% por Oent. Preference ........... ee 51 5} 5 5 3 18 8 * 8 ass s.. 

£250,000 | Stock 1% Do. 4% Deb. Stock Red.. 105 107 105 107 814 9 * 106 se. 
44,486 5 T TANE ҮҮ Ord.(Nos.1-14 ,000&20,501- -60, 086 5 53 ti t 212. 9 | Maroh eoo 58 ы 
50,000 Stock 4% per Cent. Debenture Stock (red.) mel WB Ds uo 112 4 0 6 | June and December... — e 
10,595 10 90 p ar London Electric Lighting Ord. .......«.. . 8 9 8 9 5 5 7 | February and August si ve 
40,000 10 6 per Cent. Oumulative Pref. ..... ses.. it} 12 lj 123 418 0 | January and July ...... vee 
£400,000 | Stock Ж De. & per Cent. Debenture Stock (red.) ... 121 128. 191 126 4 0 8 June and Decem 153} bs 
4300,000 Stock 20 Do, 4% 2nd Deb. Stock Certs. (all pd.) ... 101 104 101 104 467 = 103 б 
£0,000 10 County of Polen and Brush Prov. Ordinary. ... 71 8) 8 9 490 га ы e 
20,000 10 6/0 : Do. брег Cent. Cumulative Preference... . 12 18 li 12 416 0 | Marchand September ө 
£490,000 | Stock 4x Do, / Deb. Stock (all pd.) (red.) . | 108 111 108 111 411 a de ме 
10,000 5 46 | Folkestone lectricity Supply Co inary — ti 6i ti ei 812 0 >» - ө 
£50,000 | Stock Mie Do, 4% 186 Debenture Stock (red. r | aoe 108 102 105 ja өг - D 
11,000 5 4/6 Hove Electric hting Ord TETTE 7 8 7 8 5.0 0 — „ө — 
31,000 E 5/0 | Kensington and htsbri „ 11 10 11 41011 oA ase ae 
10,000 И 6 Do, брег Cont. Ist Pre. .. . . . . . . 6i 61 ei 61 4 811 | January and July ...... 2 - 
£90,000 | Stock 4 Do. 4% Deb. Stock (red.). . . I Deb. Stk. (red.) 101 10 101 104 8 16 11 ‘he ove — 
$115,000 Stock 4% | Kenstn.& & Kngtbg. ‚Со. & Notting Hill Oo. (J't. St u.) 41 104 107 104 107 B 14 11 өө oe — 
£111,000 Ы London Electric Supply Ordinary . + 14 1 1% 1 А E са e" 
M 8/0 Do, : erem — ve De eben * ... 622. 4 4 4 1 6 13 4 - oe 

100,000 10 7/0 Metropolitas E Elec. Sup; "(1 to 0 85 35,000) ew 16 17 l6 17 316 6 | April and l'd, 164, 
Btock 2 Do. per Cent. . 109 113 109 113 819 8 June and MENT 109 oe 
10,852 10 6/0 ey ectric Ordinary 199090040680C0804090990*9* 14 15 14 15 4 0 0 March LIII ARIES ee eee 
12,194 5 5/0 d Electric Ordin рагу po c4999* ^2 99 ^ toom OO quad v49. + 5 8 5 6 4 8 4 " ee өзө 
£50, тош 4% — 496 Debenture Stock . #0 008 III aT 10 u^ 162 8 i8 1) oo 7“ eee 
300, eee coer eeeee % 020006071 ТҮП 14 Im eee eee -— 
£135,000 | Stock bes River Plate Elect. Lt. & Traction 5% lat Mor. Deb. 70 1 70 15 ae January and July - - 

&100,100] 100 44% Royal Electric Оо. of Montreal 44? 1st Mrt.Dbs... | 103 105 163 105 4 6 9 | April and October..... — 
40,000 E 9,0 | Bt. James's and Pall Mall Electric Ordinary — 14) 154 14 10 413 7 | February and August 15 et 
20,000 5 8/6 Do. 7 per Cent. Proference rr 84 94 8 13 8 n "n ee 

8150,000| Stock 84% Do. 3j per Cent. Debenture Stock төй.) da 67 O 97 100 810 0 ove 109 ide 

17, 000 E „ | Smithfield Markets Electric Supply Or — 12 2} 1} 21 5. 3 xd e" 
850,000 Stock 4% Do. 47 Debentures [ITI новое: SORE 00004 00499 ** 80 90 80 90 4 ^ 11 eee [II] Lad 
65,000 . к. South London Electric Supply Огб!тату...„.......... 21 31 23 84 Y = 
110,000 5 56 | Weatminster Rlectrie Sonn} Ordinary D a 19 11 19 4 7 6 | March and September 1!j 14 
28,141 5 1/3 Do. 5 per Cent. Cum. Pref. (£2. 10s. paid)... aon 31 31 14 3} as 32 eos 
— A ELECTRIC RAILWAYS, TRAMWAYS, &c. Р ü i ue apen : á à 
2 O-Ar entine Shares 1 to 260, 007 COCO eee вее 4 4 5 ап Octo .... 
£280,000 Stock a -— — 6% Deb. Block. 77. тэрле ME 80 M 33 4112 2 < 127a - 
20,000 10 6/0 .| Barcelona 8 SSS W 8 9 5% 9% 3 3 3 BK 91 

10,000 10 5/0 ро. Cumulative Preference . 8 94 et 94 653 e — 

148,100 Btock | 447 Do. Debenture Stock (red.) . . 95 100 £5 — 1C0 410 4 e" — — 
15,000 10 9/0 Blackpool and Fleetwood Tramways. DIMISIT 134 } 184 144 1 9 8 - эз” " 
75,000 E 70 Brisbane Electric Trams. avete bere EN 3} 4 ti (à - о 4 3i 
75,000 5 ро. s% Cum. Pref... 565845 44 5 4% b 5 0 0 — 4i e 

060 4 Do. Stet Prov. "Certa. .. * T 102 105 102 106 4 Б 9 = T 
50,000 10 à Bristol Tramwa and Carriage Ordinary ... 21 22 21 22 818 4 | February and August ө - 
10 42 Do. res erae Orig T nid 10 10% 10} 815 0 ES PX - 
£100,000 H Do. 7 Cent. Debentures . , Xd| 45 07 105 107 8 14 9} February and August — - 
10 4 Britieh Columbia Electric Railway Ordinary... .. А 74 7 7} 213 4 ки T 
20,000 10 5/0 N 1 TI rid өләден баре дай 91 104 91 20 5 0 0 | May and November... 9, — 
000 40 7, Do. 96 1st Mort. Deba.......... — secccesssccerss 1027 (47 162% 1047 4 6 9 өзә 103» 103 
100,000 10 12/0 | British Electric Traction Ordinary. . . . 12 13 12 18 618 6 — 128 1:8 
100,000 10 6/0 Do.  $* Cum. Pref...... . 12 123 12 12} 416 0 | February and August 124 127% 
Stock 5% Do. 5 per Cent. Perpetual Debentures . | ЭШ. m 194 427 818 9 "s 126 121, 
100,000 b [III Buenos Ayres & Belgrano Ordinary Oe eee eran teers 18 13 18 11 s.. ... .. oon 
40,000 › 8/0 Do, 67 “A” um. Prei. ...... 43 tł 41 bł 514 8 Әг ба a 
37,500 5 10/0 Do. v "з= * ous F9 ncm rad 5 53 5 5% 5 9 1 ... oes ove 
Stock 5% Do. Брег Gent. Debentures . „| 102 105 102 15 415 3 д — 
£120,000 | Stock 5% Do. 5% 2nd Deb. Bt'k Prov. Certa. (ail pa.) ; {5 93 95 18 5 2 0 ee 
£5,000 10 6/0 Calcutta Td (Nos. 1 to 34 Сега eee 2 EI 20 0 n * 
000 100 4196 Do. 1st Deb, Stock ( &ed) өөө» — 1C6 108 166 108 4 8 7 ooo 108 106] 
480,000 1 1/2 Cape Electi c Tramways плана 3 2g 28 if 2 316 2 - 84 - 
£1,8(0,014 | Stock 4 Central London Ordinary Stock . asasaran] s 109 166 109 313 Б June and December.. 109 1' 78 
£494,003 Stock 4 Do. 4% Preferred Ste ck. .. . . * 105 109 107 110 Biz 9 Ка 108 1003 
£491,908 | Stock 4% Do. Deferred Stock . tensa eel areas] ACS: — 108 01 147 814 8 os 1 44 164 
£698,201 100 4% Do. 4% Deb. . . . . „ severe 11. a 10 n7 17 6:9: 8 — - e^ 
40,000 5 2/6 | City of Birmingham Trams, Co. B% Cum. Pref... 43 £i 41 ti 4 10 11 - —— 
£300,000 100 i Do. 4% lst Mort. Debs. ....... | 161, 104 100 204 8 16 11 ^ T : 
£1 330,000 24 Оњу and South London Railway Qon. Ordinary... SEES 78 16 14 16 21310 February and August 76 i 4} 
87, 10 1/0 bo. Ordinary (Nos. 22, 601 to 60 00 seee eo on wee LT] 1» soe oe 
2410000 | Btcok | sx DA. PRIOR 0400) - [Pret aiii: 128 188 198 133 815 Ae à 
b t ua erence 5 Б 10 - — - 
£200,000 Btock у^ Ро. (1896) ГҮҮ ТОСОО 0950 S*.osasht- VV we eee 128 18 123 1 81 8 17 8 1:0 7 
£150,000 Stock ae Do. (1901)....... Be] ДЕ: 122 126 Є: aas 1í5 154] 
£446 463 4% Do. 4 per Cent. Perpetual Debenture .. 115 118 115 118 8 9 7 | May and November ... - ө 
60,000 10 6,0 | Dublin United Tramways (1896) Ltd., Ordinary... — 115 12 1 124 8 16 11 eoe - - 
10 6/0 Do, брег Cent. Preference. 3 144 1 143 155 817 5 - oe ves 
@300,000 100 ул Do. 84 per Cent. Mort. Debs. (red. S t6 99 96 £9 810 8 өзө m see 
30,000; 5 6,0 | Electric Lgt. & i Traction of Australia 67 Cum. Pret. 41 42 4} 41 6 6 4 eve - 
£76,000 Stock 5% ро. брег Cent. Debenture Stock (red.) . 99 102 99 10: 418 0 : n 
18,000 10 5,0 | Great Northern and City Railwy Pref, Ord, ax). 8 9 8 9 3 6 8 ap t8 - 
30,000 10 8% [p erial Tramways Ordinary ................›....... 23 Д 23 24 217 2 | March and September = - 
10,000 10 Fe 6 per Cent. Preference. . . se 134 133 133 183 4 7 3} » " - - 
4000 | Stock i * Н Do. 4% per Cent. Debenture . . xd 18 110 108 Li 4 1 9 | January and July ...... ove — 
30,000 5 0/9 | Isle of Thanet Electric Trams and Light’ g 5% Pref.. 4$ 5 45 Б ise гав - Zr 
37,600 10 1% | Liverpoo) Overhead Railway Ordinary .......... 414 415 41? 415 3 0 23 | February and August - oe 
10,000 10 5% Do. 5 per Cent. Preference ..... sscoe: 4 104 11 10$ 11 411 1 * 99 ove oe 
115,000 | Stock 4% Do. 4 per Cent. Debenture . xl 97 99 93 104 3 19 3 | January and July. as . 
51,E01 10 E/0 . | London Unit«d Trams 5925 Cum. Pret, (#10 paid) . 13 11 10} 11 41011 - 1758 104 
20,999 10 2/8 ро. (£7, 108. paid) " на 8 8) 8 s} sás * eo — 
£655,341 | Stock YA Do, 4%, 1st Mortgage Debenture Stock .. 105 107 107 109 818 3 Р 1C83 1064 
£169,659 | Stock 18:0 Do. Prov. Certs. (275 paid) ....,. 19 8l 81 83 Aa vee tes oes 
$6,5.0,006 | 81,009 b Milwaukee Elec, Rail. & Lt. Co. 69530yrCn. Mrt. Bonds, 115 119 115 119 4 2 7 els Pr — 
460,000 100 Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs. ns 104 106 104 1с 114 9 - ove — 
4140, 000 100 % Do. Sterling 44% Debentures (1922) ......... 104 106 104 106 461 i — 
24,000 5 4/0 | New General Тесно Ordinary .. Jone 5а 2 3 2 8 613 4 - - 
60,000 5 6/0 Do. брег Gent. Cumulative Preference PIE 3 4 83 41 618 4 | Мау ене ненг еен; e 
£181,300 100 596 Do. 5 per Cent. Mort. Debs. (Reg. 93 fS 93 98 5 2-0 eee a I 
£150,000 | Stock 57 Perth (W. A.) Elec. Trams, Ltd, Ist Mrt, 855 Stk 93 104 100 103 417 5 oes one LL 
13, 10 8/0 Potteries Electric Tracti on eh COR sees тебе 9 10 84 9j 1 4 8 — eee oes 
10,000 10 6.0 Do. : per Oent, Oumulative efersnoe........| 10 11 94  '1($ 415 2 | February and August — 
320,000 | Stock 44% Do. Oent, Debentures Stock... 107 110 107 110 4 110 eve . 
,000 1 - Bouth lena е Electric Traction & күте Ord... e" - - „Ві iti edd ©) | C 
|b] 182 li os Do, 0% Preference (12/0 paid) ......... . . — ees да <i AS An aud Oc VAA »- 
TI 1. = ро. Preference (fully paid) ................„.... $i — * ls " m 
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* Ip calculating the me on | his a security, allowance has been made for accrued Interest, but not for redemption. 


The London Stock Exchange Committee have refused to quote these. 


Digitized by 


PRES AMO PREVIOUS Prics БАТЕ PER BUSINESS DONR 
Ho s Divi- NAME; Werx’s Prior, | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
'| SHARE. | DEND. JULY 2, July 9. YIELDED, ENDING JULY 9, 
£32,800 | 108 4% таласа Deb. (red, 08 102 98 102 186 | 3 ат nh oom 
* African Direct Telegraph 4% Mort. Jocs sis anuary an oun ene А PR 
25,000 10 ese Amazon Telegraph...... РЕСЕ NNI 3$ 4} 8 43 — June and Decem - — ^ 
£119,700 100 ase Do, брег Debentures . . 70 80 70 80 2 re 
£7:8,840| Stock 12/6 „ 48 11 49 517 З Feb, Мау, Aug, Nov.“ 47 
8,105,580 Btook 25'0 Preferred.. serp „„ 83 90 90 12 6 7 1 L1] n н] 89 
£3,105,580 | fitocik 2/0 Do. Deferred (veter O Me» 61 7% 7 [| 168 n 7% 7 
$13,333,800) — $100 81 Commercial Oable Oapital|Btook.......- . . 170 18) 165 175 4 81 |Jan., Apr., July, Oct. — 
1,841,209 Btock 4 * Do. 4 per Oent. Debenture a - 94 96 [5 87 42 6 ” {6} oes 
4 , 16,000 10 4 Ouba Submarine Ordinary OOF OSS FOS 600660060 694 t9 FOF 5 4 5k 4d 5$ 7 5 6 February and August 5i eee 
6,000 10 10/0 Do. Preference 10 perOent, «9 12 11 12$ 18} 782 , " ("m 
13,000 5 2/0 Direct Spanish 8 17 1224 34 2t 34 5 l4 4 Араї and October...... 2i ud 
000 5 5/0 Do, 10 per Oent. ulative Preference .... 94 т 8$ 617 8 | - " 
£30,000 50 43% 4t Cent. Debentures ............ . ee 9 * 103; 9% 103% 478 [J anuary and J iur * 
60,710 20 8/0 — United States O&ble . . . , 91 104 10 11 5 18 2 Jan., Apr., July, Oct. 104 10} 
496,200 100 43% | Direct West India Oable 44% xy TN (within Мов. 1 9 102 99 102 4 8 3 | June and т ^ 
£4,000,000 | Stock 25/0 | Eastern Ordinary ............. to 1,200) (red.) . 120 13) 12 189 5 7 8 Jan., Apr., July, Oct. 125 . 122 
21,255,565 Stock 17/6 Do. 3% per Cent. Prefore ace 8 2 88 81 88 1 317 8 " " 9 t9 
£1,584,645 | Stock 4% |+ ро брег Cent. Mort. Deb. Stock (red. .... | 107 111 107 411 812 2 | May and November. 109 
800, 10 6/6 PPM ee +» 2 18 12 13 5 7 8 Jan., Apr., J ’ Oct. 12555 1775 
£320,000 | Stock 4 Do. ( per Cent. Debenture Biock. же 103 113 168 113 811 з February and August 09 » 
£300,000 100 à *Eastern and S. African 47 Mort. Deb., 1 6... 190 108 100 108 819 0 Feb and August 
£200,000 26 47 Do. 4 per Gent. Mauritius Sub. Бесе" 10% 108% | 100% 109% | 318 3 | Mayand November. 1023 100 
150,000 10 5/0 Great Northern of e 27 25 И 511 1 | January and July ...... ves - 
£70,006 100 44% | Halifax& Bermuda Cable 44 Deb.(wthnNos 93 162 93 102 4 B 1 | June and Decem * - 
17,000 25 87/6 | Indo-BEuropear..........« . .. II to 1,200) (rad. 87 41 87 41 6 111 | May and November .. oss ded 
£100,000 100 6% London Platino-Erazilian [i Oent. Debs., 1904 100 104 100 104 5 15 4 | March and September aes pen 
£100,000 100 4% Pacific & European Tel. 47 Guar. Debs. (red.) - = 93 102 99 102 818 5 | June and December... at on 

15,609 10 „West African Telegraph Shares . e e | 3} 4) 3 44 an T vee 

£139,300 luu 5Y Do. 5% Debentures (red.) . . . eem . .. 100 108 100 103 418 5 | March and September 10. - 

80, 14 „Wost Const Of Атпегїсв................. „ә... § i 8 - 

£150,000 100 4; Do. 4 per Cent. De 7 ио 97 100 4 0 0 | January апа July ...... 981 os 

88,321 10 eee "Went India and Panama OF PERE TEER "9990 „ .. | 1 | 3 May = Novem ose E 2 

84,568 10 €/0 Do. 6 per Cent. Ist Pref. pers soe sop 49 s эз 5g b 5t 5 10 8 8 n 5 “ 

4,669 10 ipa Do. H per Cent. 2nd Preference ..... ........ . 32 dg 3. 44 > — — 
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THE resignation by Lord Sauissury of his post of Premier 
in the political arena—a post which he has filled with honour 
and distinction for an almost unbroken period of 17 years— 
recalls to our mind the lively interest which the noble Marquis 
has ever evinced in electrical matters. For a long period he 
has carefully followed the development of electrical science, 
and when that science took a practical turn he was foremost 
amongst his exalted peers in introducing electrical appliances 
into his country residence at Hatfield and upon his estate. 
Electric light and power for domestic and other purposes 
early found a place in the halls and workshops of Hatfield 
Hall, and even in the fields and parks around it. Nor did 
practical applications altogether wean Lord Saxissury from 
pursuit of electrical science; indeed, so well recognised in 
scientific circles were his lordship’s studies during infrequent 
leisure hours, that he was invited to become President of the 
British Association for the Advancement of Science at itg 
Oxford meeting in 1894. We sincerely wish Lord Sauissury 
many years of the leisure which he has, earned so well, and 
we trust he may long continue to derive pleasure from his 
study of the fascinating science of electricity. 


Wr are glad to be able to report that the House of Commons 
has passed on to their Committee stage the group of electric 


tube railways which have already received the sanction of 


the Upper House. Whatever may be said in favour or against 
these schemes, either individually or in correlation, the time 
to weigh evidence was not when the Bills came up yesterday 
for second reading. Considering the extreme care which has 
been expended on these Bills in their passage through the 
House of. Lords, it would have been most unjust to have 
thrown them out without the opportunity of detailed discus- 
We shall endeavour, as heretofore, to 
give our readers prompt and full reports of the Committee 
stage of these highly important Bills. 
— — 
Now that peace and safety reign in South Africa, as in many 


Parts they never reigned before, it is to be hoped that British 


engineers will employ every fair and honourable means to 


secure a large share of the contracts which are surely impend- 


ing. We learn from the Johannesburg correspondent of The 
Times that he has been informed by the British Trade Com- 
missioners, Messrs. MoncaN and Jznxins, that large orders 
will shortly be going for electrical and. mining plant in 
Johannesburg. The merchants wish to give British manu- 
faoturers preference, but British prices generally must be con- 
siderably reduced. Owing to excessive freights, the machinery 
must be made lighter, and quicker deliveries must be effected 
in order to enable British firms to meet American and German 
competition. The largest electrical tramway system in the 
world will shortly be laid down in Johannesburg, and mer- 
chants are emphatic in stating that it is only by attention to 
the above points that they can hope to secure for British 
manufacturers а fair share of the orders, American and 
German houses, the Times writer states, have been very active, 
and-recently booked several orders at remarkably low prices 
in order to secure a firm footing in that market, English 
machinery is preferred, but prices and weights must be 
reduced. We trust that British eldctrical manufacturers and 
contractors will pay heed to this sound advice from the best- 
informed quarters without delay. 
MD 

4 ELEOTRIO UNDERGROUND” shares are an increasingly popular 

investment, and it is expected in financial circles that the two 


leading railways—viz., the ** Twopenny Tube” and the City 


and South London Railway-—will steadily improve, both as 


| regards dividend distributions and market values, for some 


D 
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time to come. For several weeks past there has been vigorous 
inquiry for these shares on the Stock Exchange, but very few 
have changed hands owing to the tightness with which their 
present sagacious holders retain them. As regards the “ Two- 
penny Tube,“ the recent nominal decline from 109 to 107 was 
due merely to enforced inactivity in this market, and we 
believe that not even the fall of 4 on the brief breakdown last 
Saturday induced any real business. With regard to the City 
and South London Railway, the dividend announcement of 
which was postponed until Tuesday, there was considerable 
speculation as to what the announcement would be, forecasts 
varying between 2j and 8}. per cent. The declaration of 


the highly satisfactory dividend of 8 per cent. on the ordinary 


shares wil probably lead to a greater activity in these 
Shares, as holders desirous of realising immediate profits will 
now give way to investors who are anxious to buy City and 
South London Railway shares for the steady improvement in 
market value which must result from the increase in traffic 
receipts, consequent upon extensions of the railway. 

— 

Ligur.-Cor. R. E. Crompton replies this week to our 
criticisms on his previous letter on the subject of tramways 
versus electric omnibuses. We аге glad to publish his letter; 
but we fail to see that it throws much useful light on the 
question, or that it weakens in any way the position of his 
critics. The strongest position of these critics lies in the 
practical non-existence of the type of omnibus which Lieut- 
Col. Crompton champions. We have asked him to tell us 
where the accumulator omnibus is to be found doing public 
service on a commercial scale. In reply he admits that he 
‘ referred to privately-owned cars, and not specially to 
omnibuses.” бо far as concerns the main question, he might 
as reasonably have pointed to clockwork toys. We have no 
wish to speak discouragingly of the accumulator vehicle—it 
has its proper place, and in that place it has great uses. But 
our readers will judge for themselves whether it is not 
ridiculous to point to a few ‘privately-owned cars” as 


evidence for the abolition of the electric tramway. 
. — 


On the question of overtaking power, Lieut.-Col. Свомртом 
evidently believes that the mere fact of a vehicle running on 
rails redueos its overtaking power, as compared with vehicles 
running on the road. It is difficult to follow the argument. 
Lieut.-Ool. Crompron would hardly apply it to railways, or 
even to light railways, yet these are in the same circumstance 
as tramways in regard to overtaking power. As a matter of 
fact, in a well-managed tramway system cars going the same 
way would gain nothing by being able to get past one 
another—save in the event of a breakdown. Lieut.-Col. 
Crompron asserts that it is this want of overtaking power 
which causes electric tramways to have such a much smaller 
carrying capacity than would seem to be theoretically possible.” 
We do not know how much is theoretically possible, but we 
do know that it is the almost universal rule in practice that 
the introduction of electric tramways vastly imcreases the 
carrying power of a road. 


— — 
Ir is surprising that so practical an engineer as Lieut.-Co l. 


Crompton should base his conclusions upon such doctrinaire 


arguments and theoretical assumptions as he has done in 


these two letters. Anyone can test the accuracy of his 
amazing statement that “ е point-to-point speed of the 
vehicles on the tramways is in most cases no greater, and in 
many cases less, than that of horse-drawn omnibuses running 
on the plain road surface.” On a Bank holiday, or on any 
osdinary day—it matters not which—let Lieut.-Col. Crompton 
mount a horse-drawn public omnibus at Shepherds Bush or 
Hammersmith and travel for a few miles beside the London 
United Tramways Co.'s lines. 
of electric tramcars he will overtake. It will be a negative 
quantity. | 


Let him count the number 


sd 


Earty in 1898, E. Gotpstein described certain rays which 


were observed to emanate from a perforated or “ canalised ” 
cathode. They proceeded, however, in a direction opposite 
to the cathode rays, and formed, in fact, their prolongation 
backwaeds. 
maintained that they were not deflected by a magnet. We 
know now that they are simply the positive particles coming 
from the anode or from the intervening gas, and the Paper we 
publish to-day, by W. Wren, gives us some interesting further 
information with regard to the aspect they present from the 
point of view of the electron theory. We learn that these 
canal ray particles, identical, probably, with the particles con- 
stituting polonium rays, are discharged from a glowing carbon 
filament charged to + 8,000 volts, even in a practically com- 
plete vacuum. Their mass varies from 250 times to 2,700 
times that of the negative electron, and they may very well be 
the remnant of the atom left after the negative electron has 
been split off. Whether this beautifully simple conception is 
true or not, it deserves to be true at all events, and will, 


Their discoverer called them ‘canal rays,” and 


probably, turn out to be so. 


— a O 


Mr. Henner Hzarow, writing in The Times last Monday, 
is greatly disturbed at what naughty Prof. Si.vanus THOMPSON 
has been saying about Mr. Marcom. “ The professor's attack 
opens with a glowing compliment to the genius of MARCONI. 
It is accompanied by a deadly insult to Мавсом. We are 
reminded of the Oriental method of a bow and a blow.” Bat 
Mr. Heaton’s excitement—it becomes clearer as we read on 
through his letter—is less concerned with Mr. Marconi than 
with the “prospect” of 6d. telegrams to New Zealand, and 
inter alia emancipation from the submarine cable :— 


The fact seems to be that Mancont's “ vertical wire is the missing 
link without which Lopar’s ‘‘coherer” is useless. For Prof. LopaGE's 
wireless telegram sent 200yds, compares poorly with MARCONI's sent 2,000 
miles. Before the professor's gets up to 400yds. MaRCOxT will be giving 
us a service to New Zealand, 12,000 miles, at 6d. a word. The one is a 
pretty experiment, fit fora lecture to children at the Polytechnic ; the 
other a grand development of the power of man, lifting him a little nearer 
I should not care if Mr. Marcon were proved 


coast looks now, since Mr. MARCONI'S achievement 
— 

Pror. Sitvanus Тномрзомв reply, which we print below, is 8 
characteristic piece of writing, which should show Mr. НЕАТОХ 
the danger of hitting at people whose strength he has not 
previously measured: 


Mr. HENRIKRR HEATON'S belated letter of July ird, published only to-day 
in your columns, shows how an able man can miss the point. He rejoices 
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in the “ exposure and shattering " of an accusation which he attributes to 
me, an accusation which I have never made, and which I have myself exposed 
and shattered in The Times of July 5th. When he ventures on technical 
grounds he is equally unfortunate. He refers to Sir OLIVER LopGR's early 
success of 1894, which he compares with Signor Marooni’s Newfoundland 
experiment of 1902. As the latter was made with telephonic apparatus 
not patented by Signor Marcon! at all, the comparison is— well, interest- 
ing. What Mr. Hennixsr НВАТОМ says is this :—'' Prof. Lopoz's wireless 
telegram sent 200yds. compares poorly with MARCOH's sent 2,000 miles.” 
Granted. But that is not the point. The point is, Which of the two 
was the first to send a wireless telegram? Was it Lopar in 1894, or 
MaARcONI in 1896! That which has apparently shocked Signor Marcont's 
supporters and roused some of them to fury is the discovery that LobnGE 
actually did invent and exhibit wireless telegraphy by ethereal waves in 
1894. What on earth has distance to do with the matter? STEPHENSON 
invented a locomotive that would run 200yds.—or more. Is a later 
engineer who makes a locomotive run 2,000 miles to be lauded to the skies 
as the inventor who, in Mr. HENNIKER HEATON'S8 own words, has “ lifted 
man nearer to the angels * Is the pioneer who did the hard work, and 
had the brain to invent, to be belittled as merely having devised “ a pretty 
experiment fit for a lecture to children”? Mr. Hmgxwiks& Heaton is in 
this a little less than just. | 

Says Mr. HeNNIEER Heaton :— The fact seems to be that Marconi’s 
vertical wire is the missing link without which Lopar’s ‘coherer’ is 
useless," This is very interesting as an obiter dictum of a politician ; but 
how does it pan out in view of the fact that Signor Marconi did not patent 
the vertical wire, and did patent all manner of detail about coherers ї 
Mr. Нихии Ев HzATON must try again. | 

—— — 

Bx-rHz-wav, we noticed in yesterday's Times that Mr. 
Marconi has had the honour of entertaining H.M. the Czar 
and Kine or Itaty with an exhibition of wireless telegraphy 
on board the Carlo Alberto at Kronstadt. On the after- 
deck a Marconi receiver was set up, messages being sent from 
a transmitter on the fore-deck of the same vessel. A telegram, 
we are assured, “ was reeeived from the fore-deck before their 
Majesties’ eyes.” Would not Mr. Heaton consider this “а 


pretty experiment, &o. ” ? 
—— 


Тик annual report ef Mr. A. A. Vorskr, the electrical 
engineer to the Corporation of London, summarises the pro- 
gress in electricity supply in the City during 1901. Since 
1896 the average price charged to consumers has fallen from 
1:564. to 4°45d., while the number of consumers has risen 
from 2,740 to 10,618. The total consumption for the year 
was 11,526,951 units sold, for an aggregate lamp connection 
equivalent to 549,175 8 c.p. lamps. There have been 508 arc 
lamps in use for public lighting, which have worked so satis- 
factorily that only 277 “ failures” were observed, as against 
1,406 “failures” in 1897. A “ failure,” however, is often 
& transient extinction and quite a trifling affair. On the 
interesting subject of the purchase of the City eleotricity under- 
takings by the Corporation, Mr. Vorszv observes :— - 


It may be thought that, as the Corporation will be able to take over the 
whole of the City undertakings, it is not necessary to pay any attention 
to the position of the rest of London in the matter, but a broad view of 
the question does not lead to this conclusion. There are, no 
doubt, many difficulties to be overcome before complete and successful 
co-operation satisfactory to all parties could be established, and chief 
among those difficulties is the want of uniformity in the methods of supply. 
If such a co-operation were established, it would probably be found possible 
to close some generating stations entirely, and others during a part of each 
day, and also to convert others into transforming stations. If a reasonable 
spirit did but actuate all parties, great benefit might thus accrue, not only 
to the City of London, but to all parte of the metropolis. 


a аы . са — т == 


A Wonderfal Law.—Writing in a contemporary on “ The 
Cyclone Theory of Magnetism,” Mr. H. E. P. Cottrell states 
that: By a fourth law, all magnetic substances, when 
under the influence of a magnet, acquire magnetic proper- 


ties, while non-magnetic substances remain unaffected.” How 
very curious. 

Durham College of Science, Newcastle-upon-Tyne.—Complete 
ceurses of instruction are provided at this college for students 
of both sexes proceeding to degrees in science, &c. The 
matriculation and exhibition examinations begin September 
20th, lectures, October 7th. An official announcement gives 
some farther particulars. 

Additional Power Development at Sault Ste. Marie.—The 
Clergue Syndicate at Sault Ste. Marie, Ont., is about to let 
contracts for the digging of ita third canal to utilise the waters. 
of Lake Superior for the development of electrical power. 
Several years will be required for constructing the canal, and 
it will be necessary to remove about 400,000 cubic yds. of 
earth and 600,000yds. of stone. It is estimated that, with 
the acquisition of the new power, the company’s total capacity 
will reach 110,000 н.р. A large metallurgical plant, for the 
treatment of ores by electricity, and a paper mill will? be 
installed to utilise the power. 

Cable Interruptions and Repairs :— | 
Date of Interruption. Date of Repair. 


Latakia Cyprus June 21, 1899 .. 

Bolama e 8 April 19, 1902. — 
St. Lucia— St. Vincent ......... May 9, 1902 — 
St. Lucia—Grenada .. ......... May 9, 1902 — 
Dominica—Martinique ......... May 9,1902. — 
St. Lucia Martinique May 9, 1902 — 
Guadeloupe-—Martinique ...... May 9,1902 . — 
Mozambique—Majunga - 

gascar) ) Ep NN de June 19, 1902 ... July 11, 1902 

Santa Cruz —Teneriffe ... ..... July 7,1902 ... — 
Puerto Plata —Martinique...... July 10, 1902 ... — 
Cap St. Jaoques—Haiphong ... July 12, 1902 — 


Earthing Secondary Distributing Circuits.—Mr. 8. Bingham 
Hood, in an article dealing with the above subject in the 
Electrical World and Engineer of New York, says that, from 
personal experience with a system having & connected load of 
over 40,000 lamps, he is convinced that it is absolutely neces- 

to earth the secondary in order to ensure the safety and 
reliability of the system. He states that a lin. galvanised 
pipe driven 6ft. into the earth will give a resistance varying 
from 20 to 80 ohms, according to the soil and weather; this 
increases in the course of a few years to over 200 ohms, and 
it is therefore necessary to see that an efficient earth is 
obtained. Above all, it is necessary to have conductors, both 
primary and secondary, in first-class condition and to keep 
them so. | 

Edison Storage Battery Patent, —An additional patent on his 
“ Reversible Galvanic Battery has just been issued to Thomas 
A. Edison. The original application, filed on March 1, 1901, 
was divided and the new application filed on June 20, 1901. 
The patent covers chiefly the eomposition of the active material 
for the depolarising element of the Edison nickel-iron ceil. 
The material consists of an electrolytically active oxide of 
nickel, having more oxygen than Ni,O,. Intimately mixed 
with the oxide is an inert flake-like conducting material, sueh 
as flake graphite. Other parts of the battery are the alkaline 
electrolyte, which remains unchanged during all conditions of 
working, the depolarising conducting element carrying the 
active material, and the second element carrying an insoluble 
oxidisable material. 

Electrolysis of Gas Mains.—To prevent electrolysis insulated 
joints have been inserted on the high-pressure gas main of the 
North Shore Gas Co., of Waukegan, Ill. The main in ques- 
tion parallels a trolley line for 18 miles, and tests show that 
the pipe line was returning about 25 per cent. of the entire 
current to the power houses, which are about 10 miles apart. 
The pipe line has a rubber-packed Dresser expansion joint 
every 1,200ft. It was thought that 90 per cent. of these 
joints entirely broke the conductivity of the pipe, but this was 
deemed insufficient. The pipe was therefore cut in two places 
and a break of 10ft. secured by inserting insulating couplings 
with rubber packing. Buch joints, as nearly as could be 
determined under the fluctuating current, diminished the 
return current through the pipe by from 50 to 75 per cent. 

Electric Express Line between Rome and Naples.—A com- 
mittee of electrical engineers has been appointed by the 
Italian Government in order to come to a conclusion regarding 
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the scheme for an entirely new line connecting Rome with 
Naples. This line will be double tracked throughout and 
electrically equipped on the third-rail system. The speed of 
the trains will be regulated so that the whole distance batween 
the Italian capital and Naples will be covered in less than two 
houra. The terminal stations will be built at the centre of 
the cities, so that practically the two towns will be in very 
intimate communication. The country between Rome and 
Naples is the most rich and fertile of the whole peninsular, 
and, especially now that important drainage works are going 
on, that part of Italy will certainly become a field of wealth. 
Regions which at present are almost isolated will be recalled to 
& new era of agricultural progress. 


The Telegraphone.—Our readers will remember the beautifal 
electromagnetic phonograph, known as the Poulsen telegra- 
phone, which excited so much interest and admiration at the 
Paris Exhibition of 1900. The record is made on a steel 
wire or ribbon by the alteration of ita internal magnetisation 
by the passage over it of an electromagnet in connection with 
a telephone transmitter into which the meseage is spoken, so 
that the instrament may be set up in an office to receive and 
record telephone messages in the absence of a clerk, or to 
receive confidential messages for a principal, remaining locked 
up in his desk until he returns and reads them off by con- 
necting the instrument with his telephone receiver. Electrical 
Investments for Wednesday last states that Herr Pedersen, of 
Copenhagen, has recently obtained a patent for a very important 
improvement in this instrament, making it possible to read a 
number of messages on a single steel wire or strip, and to 
reproduce each message without interference from the other, 
thereby materially lessening the size of the drum and the 
length of wire or ribbon required. This addition will con- 
siderably increase the practical utility of this instrument. 

Electric Voting Machine for Congress.— Among the methods 
proposed for installing an automatic voting system in the 
House of Representatives at Washington is an electrical 
device which, the Western Electrician believes, will meet all 
the requirements. It consists of a transmitter on each 
member's desk, which is connected electrically with a single 
printing receiver for printing in three columns alphabetical lists 
of names of members voting Aye," '* No” and “ Present,” 
and three totalisers arranged so as to ba readily observed by 
the members for giving the totale of the three classes of votes. 
Each transmitter comprises a small ornamental casing about 
4in. square, with a Yale lock in its front face; also two push 
buttons, one marked Present" and the other ‘ Mistake”; 
and an opening above the lock disclosing the letters O. K.“ 
When a member desires to vote he inserts the key into the 
lock and turns it to the right if he wishes to vote in the 
affirmative, or to the left if in the negative. This movement 
draws the letters О.К” from the opening above the lock 
and brings to view the words Aye" or No,“ as the case 
may be. Provision is also made for changing a vote by 
operating the Mistake ” button. 


Personal.—Mr. Dane Sinclair, engineer-in-chief to the 
National Telephone Co., is resigning this position to take up 
the post of general manager to the British Insulated Wire Co. 
Mr. Sinclair has been in the service of the National Telephone 
Co. for the past 20 years, and has held his present position of 
engineer-in-chief exactly 10 years. During this time he has 
worked up the engineering side of the National Telephone 
Oo.’s system to its present high state of efficiency, and the 
directors of the company, as well as its staff, have reason to 
regret the loss of one of its very ablest and most popular 
Officials. We understand that the company parts with Mr. 
Sinclair in the friendliest possible spirit, and their good 
wishes—and we would add our own also—go with him. Mr. 
Sinclair is being succeeded by Mr. F. Gill. Mr. Gill was 
district manager of the National Telephone Co. for some 
years prior to 1896, when he was appointed superintendent 
for Ireland to the Company. He is also local secretary for the 
Dublin section of the Institution of Electrical Engineers. 

We understand that Mr. Philip Dawson, M.Inst.E.E., is 
joining the firm of Messrs. Kincaid, Waller and Manville 
29, Great George-street, Westminster, and that the title of the 
firm will now be Kincaid, Waller, Manville and Dawson. 


CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. Еосвмікв D'ALBx.] 


Fluorescence due to Canal Rays.—W. Wien has already 
shown that the fluorescence of .glass produced by canal rays 
depends upon the gas in the tube and upon the magnetic 
deflectibility of the rays. He has since found that canal rays 
produce fluorescence in metallic oxides obtained by combustion, 
but not in oxides prepared in the wet way. He supposes that 
the former are higher oxides than the latter, and that they give 
off oxygen when positive electrons impinge upon ћеш, Mag- 
nesium oxide fluoresces red, zinc oxide a bright green, while 
alumina shows patches of various colours. If the cathode 
itself is oxidised, it also shows fluorescence where the cathode 
rays originate. A tube was provided with three aluminium 


electrodes a, b, c, and an anode d, of which c was oxidised in 
an oxy-hydrogen flame and a was perforated. If a was the 
cathode, c showed mixed blue and brown fluorescence. On 
making 5 the cathode, c fluoresced blue under the cathode 
rays. Ifc was the cathode, it showed brown fluorescence at 
the origin of the cathode rays. But no brown fluorescence 
was produced by the impact of cathode rays, and b only began 
to show any fluorescence after its surface had become oxidised. 
[W. Wien, PAysikal. Zeitschr., July 1, 1902.] 


lons from Hot Wires.—The curious fact that the negative 
ions discharged from hot wires and from the arc move more 
slowly than the positive ions still awaits an explanation. 
C. D. Child supposes that the negative electrons are more 
easily loaded with neutral particles than the positive ones, 
and backs up this view by an experiment in which several 
turns of heated platinum wire were placed between pieces of 
wood about l:bem. apart and 10cm. long. The air arising 
from these wires was passed between two sheets of tin kept at 
a potential difference of 100 volts, in order to deprive it of 
any ions produced by the platinum. The air so cleared was 
unable to produce a discharge between two metal plates. But 
when a flame was substituted for one of the plates, a discharge 
took place without heating the wire at all, owing to the 
ionisation within the flame itself. On heating the platinum 
wire, the rate of discharge was reduced by 50 per cent. when 
the flame was positive, and by 88 per cent. when the 
flame was negatively charged. Now, discharge occurs from 
positive platinum wires at a lower temperature than from 
negative wires. It is, therefore, reasonable to suppose that 
neutral platinum has a greater attraction for negative 1005 
than for positive ions. Hence, the negative ions would be more 
easily loaded than the positive ones when platinum 
particles are present. 

[C. D. Снр, Phys. Review, May-June, 1902). 


Unifilar Magnetometer.—P. Schulze discusses the compara- 
tive value of the bifilar and unifilar suspension of a magneto- 
meter needle, in view of the fact that the latter type 1s now 
the most popular in terrestrial magnetic observations. The 
author shows that if, with a unifilar suspension, the needle 
ia twisted out of the magnetic meridian into a new position of 
equilibrium, the oscillations about the new zero are unsyD- 
metrical, the greater elongations being on the side tow 
which the twist has taken place. In ordinary operations the 
deflections are of greater importance than the oscillations, but 
the author shows that a similar lack of symmetry is shown in 
the deflections produced by equal couples. The errors thus 
introduced may easily be of practical importance, as i8 анир 
by a simple calculation. The author gives an equation { 7 
means of which the true scale values may be calculated for 
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positions near the zero, and also a method of correcting the 
readings for considerable deflections. These corrections have 
hitherto been neglected in magnetic observations. 

[P. ScHULzB, Ann. der Physik, No. 7, 1908.) 


Gas Spectra in a Magnetic Field.—The Zeeman effect has 
hitherto been studied chiefly in metallic vapours, as its pro- 
duction in the spectra of the more permanent gases appears to 
be very difficult. G. Berndt has, however, studied the general 
behaviour of gas spectra in a magnetic field, and some of his 
observations are interesting. The spectra were those obtained 
from a vacuum discharge through the gas filling a constric- 
tion in a vacuum tube, which was introduced between the 
poles of Du Bois half-ring electromagnet giving a field of 
20,000 units. Line spectra suffered only little change, whereas 
band spectra were almost always replaced by the spectrum of 
mercury. The general behaviour of the spectrum is as if the 
registance of the gas increased in the magnetic field, which, 
considering the strong force exerted by the field upon the 
electrons conveying the discharge, is not surprising. most 
of the gases, whether simple or compound, the Zeeman effect 
is barely perceptible, but helium shows the phenomenon to 
great advantage in a field of about 10,000 units, about six 
polarised doublets being discerned with the discharge parallel 
to the lines of force. With stronger fields, the spectrum loses 
in luminosity and distinctness. The author used an echelon 
spectroscope. 

[G. ВЕвнрт, Ann. der Physik, No. 7, 1902.) 


Hall Effect in Gold.—Von Ettingshausen and Nernst found 
that the Hall coefficient in certain bismuth-tin alloys depended 
on the strength of the magnetic field employed, this change 
extending in some cases even to a reversal of the sign of the 
effect. Kundt, in his work on the Hall effect in iron, cobalt, 
and nickel, showed incidentally that the coefficients for gold 
and silver remained constant even to fields of 21,500 C. G. S. 
units. Under these circumstances W. C. Baker has examined 
ihe behaviour of pure metals in very weak magnetic fields, 
to see if there existed in that region any reversal similar to 
ihe one quoted above for bismuth-tin alloys. The author 
operated upon a sheet of dentists' gold with copper connections 
made by a new method, which gives a permanent contact of 
low resistance, and prevents the solution of the gold in the 
hot solder. A copper comb was placed on the gold foil and 
drops of solder were put on the tip of each tooth. The drops 
being spherical they did not tend to draw away the gold by 
their surface tension. The experiments showed a linear 
increase of the Hall effect in a magnetic field rising from 0 to 
700 units. Taken together with Kundt’s result, it means 
that the Hall coefficient for gold is absolutely constant at 
least up to fields of 21,500 units. 

| [W. C. Baxgr, Phil. Mag., July, 1902.) 

Ma 


gnetostriction.— H. Nagaoka and K. Honda, of Tokyo, 
have completed a lengthy investigation of the connection 
between the magnetisation and the mechanical deformation 
of the ferro-magnetic metals. In reversible nickel steel, such 
as is used for scales on account of its small expansion, 
mechanical elongation in the direction of magnetisation pro- 
duces an increase of magnetism. On the other hand, the 
same substance stretches on being magnetised, especially when 
it is annealed instead of being hard-drawn. Iron, steel, 
nickel and nickel-steel increase in volume by magnetisation, 
baut cobalt shows contraction. The greatest volume change 
was observed in a nickel steel containing 29 per cent. of 
nickel, in which it is, in a strong field, 40 times that of iron. 
As regards the Wiedemann effect, the twist produced by the 
combined action of circular and longitudinal magnetisation in 
iron, nickel and nickel steel increases with the longitudinal 
field strength, and reaches a maximum, whence it decreases 
gradually as the field is further increased. The sense of twist 
in iron and nickel steel is opposite to that in nickel. The 
transient current produced by twisting a longitudinally- 
magnetised wire, and the longitudinal magnetisation caused by 
twisting a circularly-magnetised wire are reciprocally related to 
the twist produced by longitudinal and circular magnetisations. 
. [Naeaoka and HONDA, Phil, Mag., July, 1902.] 


Zeeman Effect.—The detailed study of the Zeeman effect is 
likely to give us very intimate information concerning the 
structure of metallic atoms and the physical properties of the 
metals. It is, therefore, encouraging to find that the unravel- 
ling of the complicated effects of a magnetic field upon the 
various spectrum lines is steadily proceeding. We know from 
the work of Paschen, Runge, Kayser, and Rydberg, that every 
spectrum may be split up into '* series of lines obeying certain 
laws. It is usual to distinguish a main series and two sub- 
sidiary series. In addition, there are “doublet” series—i.e., 
a series for each component of a set of doublets—and “‘ triplet " 
series, resulting from the arrangement of all the first, second, 
or third lines of а set of triplets in a series. This series system 
has received a striking confirmation from the Zeeman effect. 
It is found, according to C. Runge, that (a) lines belonging to 
the same series are split up in an exactly similar manner, the 
differences of frequency produced being the same in each case, 
and (b) in different elements lines of the ‘ corresponding ” 
series are split up in the same manner. Thus, the Zeeman 
effect is the same in each line of the first triplet series of the 
mercury spectrum. There are six different triplet series, and 
each series shows a different type of Zeeman effect, but 


t 


TRIPLETS 


1st. Line 
2nd. Line 


3rd. Line 


DOUBLETS 


Type D3 1st. Line 


Type Di 2nd. Line 


ihe type is the same for every line of the same series. 
Again, the second triplet series of Mg, Br, Zn, Cd and Hg all 
show the same type, and so do the doublet series of Cu, Ag, Al 
and Tl The two doublets of the main series observed in 
copper and silver show the same splitting as the two D lines. 
Exactly the same splitting is shown by the lines of the second 
“ subsidiary” series, but in the opposite succession, and this 
is & brilliant confirmation of Rydberg’s assertion that the 
second subsidiary series is the inverse of the main series. 
These laws offer a valuable auxiliary in the allocation of lines 
to certain series. Thus, the author makes out that the two 
calcium lines H and K in the solar spectrum correspond 
exactly to the two D lines. Moreover, there is a simple 
numerical connection between the differences of frequency 
produced in the components of triplets and doublets. The 
author gives a iy pe illustrating the Zeeman effects shown 
by the first, second, and third line of each triplet respectively. 
The first line of each triplet is separated into nine components 
at equal intervals u, the second line into six components at 4u, 
Зи and и at each side, and the first into three 4u apart. In 
the doublets there is a corresponding division into intervals >, 
and it appears that 8v u. 
[C. Ruxas, Phystkal, Zeitschr., July 1, 1902.) 


Telephones on Trains.—4A train telephone has been installed 
on the Overland Limited train on the Chicago and North- 
Western Railway, which runs from Chicago to San Francisco 
in 2 days 21 hrs. 25 min., said to be the fastest long-distance 
train in the world. The telephone is connected to the 
central office at any town where the train stops by means of a 
cable attached to a tripod on the roof. An operator at the 
station is detailed to make this connection when the train 
stops. 
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THE ELECTRIC LIGHT IN THE EDINBURGH MUSEUM OF SCIENCE AND ART. 


The accompanying illustrations are typical views of a large 
electric lighting installation which has recently been com- 
pleted at the Edinburgh Museum of Science and Art to the 
specification and under the supervision of Messrs. Buchan 
and Hogarth, of Edinburgh, who are the electrical advisers 
to H.M. Board of Works, Scotland. 

No less than four distinct methods of lighting have been 
adopted, the arrangements being specially designed to suit 
the requirements of the various parts of the building. 
The illumination of the great halls, shown on one of our 
illustrations, is by 10-ampere are lamps, of which 92 are 
employed, suspended from the roof on specially-designed 
brackets, made by Messrs. Mackenzie Bros., of Edinburgh. 
These lamps, although of a more ornamental design, 
are similar to those used on the street lighting circuits 
at Edinburgh. The brackets upon which the Museum lamps 
are hung can be swung round on to the gallery in order to 
facilitate cleaning, &c. The gas ring seen near the roof of the 
great hall is to be removed. The floor lighting of the3e halls 
is supplemented by 82 inverted arcs, placed under the first 
floor galleries, and another 40 light the main floors of the east 
and west wings of the building. The light from these lamps 
is directed upon a concave reflector 44ft, in diameter, and the 
resultant effect is absolutely free from shadow. In addition, 


there are some 600 incandescent lamps in the workshops, 
stores, offices and police service. | 

Besides the lighting uf the building, arrangements have 
been made whereby many of the valuable machinery models 
may be put in operation electrically. Connections have also 
been made for the operation of the workshop machinery, and 
for the heating of the electric urns for use on the occasion 
of receptions and conversaziones. 

The most interesting portion of the installation, however, is 
the employment of 50 of the 1902 pattern of Nernst lamp, 
which is, we believe, the first public utilisation of this type in 
this country. These lamps are distributed throughout the 
corridors and library, and a view of one of the former is given 
in our second illustration. 

Current is supplied by the Edinburgh Corporation through 
two 8-pole services for lighting (besides those necessary for 
motors and heating) to main distributing boards, whence it is 
distributed to 18 sub-distributing boards. Some 10,000 gas 
burners, giving approximately 40,000 o. p., have been replaced 
by an electrical installation of more than double that capacity, 
at about half the annual cost. The arc lamps were supplied 
by Messrs. Crompton & Co., and the installation carried out 
by the National Electric Wiring Co. Nearly 16 miles of 
wiring have been employed, carried in 12 miles of conduit tubes. 


THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 
(Continued from page 474.) 


The stand of the Simplex Steel Conduit Co. in the entrance 
arcade is worthy of careful inspection. The general arrange- 
ment of the exhibits is shown in the accompanying photo- 
graph. They consist of the Simplex steel conduit system 
for electric wiring with the Simplex special fittings and 
accessories. Six grades of conduits are manufactured. Grades 
1 to 4 are for socket junctions; grades 5 and 6 are for screw 
junctions. The conduits are made in eight sizes, having the 
following external diameters—viz., zin., 3in., in., £in., lio., 
llin., IZin. and 2in. The lengths vary from 18. to 14ft. 
They are suitable for all conditions of wiring work, and are 
evidently manufactured with the greatest care. The acces- 
Bories are made in three classes—viz., ordinary, inspection, 
and split, and can be had ordinary enamelled, screwed 
enamelled and galvanised. With the exception of normal and 
half normal bends, the fittings are made of malleable cast iron 
and the inspection fittings are supplied with light steel covers. 
Normal and half-normal bends are made from heavy gauge 
brazed tube. Besides the usual conduit fittings, junction 
boxes, reducing nipples, &., the company show аА boxes, 
ceiling rose boxes, special ‘‘ looping-in ” ceiling roses, pendant 
fittings (horizontal and vertical), split and stiff pendant 
fittings, corridor, subway and emigrant fittings, watertight 
ewitches, lamp-holder fittings (ordinary and flanged), distri- 
buting switch and fuse boards, brackets and arc lamp brackets, 
stocks and dies, hack saws, tape reamers, &c. 

The exhibit of the British Westinghouse Electric and 
Mfg. Co. is somewhat varied in character, owing to the vast 
field of power engineering covered. The apparatus exhibited 
is of the most modern , and is intended to show the trend 
of the times as indicated by the most recent work on traction 
and power engineering installations. The machinery is prac- 
tically all in operation, and that not merely as exhibition 
models, but as actual full-sized commercial machinery. The 
main exhibit can well be treated and described as a complete 
combined electric tramway and street lighting system. The 
generating station consists of a section isolated from the rest 
of the exhibit, and includes a 112 н.р. gas-driven unit receiving 
its supply from the үе gas mains. The engine of this set 
is of the three-cylinder type. The three vertical cylinders are 
placed closed together side-by-side, and are all counterparts of 
each other, both as to size and valve arrangements. They are 


each single acting, of 18in. in diameter and 14in. stroke, 
working on the Otto cycle. 

An important feature of the gas engine is the unique system 
of governing. The air and the gas are always admitted to the 
cylinders ready mixed, and as a mixture of the exact propor- 
tions for securing the maximum power from the gas. The 
air and gas come together in a separate box, or mixing 
chamber, from which the engine draws its supply into the 
cylinders through a valve, the orifice of which is regulated by 
& very sensitive revolving governor. The principle, therefore, 
resembles somewhat the throttle governing of steam engines. 
The gas engine exhibited is direct-coupled to an electric 
generator of the Westinghouse standard railway type. The 
armature of this machine is practically built direct on an 
extension of the engine shaft. It is of the slotted-core type, 
the conductors being formed and insulated before being placed 
in the slots. They are of such a shape that they drop easily 
into position without force or bending ; thus the insulation is 
preserved and ready access afforded to any individual coil for 
inspection or renewal. The magnetic circuit consists of the 
usual cast-steel ring, built in halves and bearing internal pole- 
pieces of assembled soft steel stampings. The field is com- 
pound wound, and each pole-piece carries a portion of the 
series and shunt windings. The series coils and the shunt 
coils are wound on separate formers, which slide into position 
on the pole-pieces. The capacity of the generator exhibited 
is75kw. at a pressure of 500 to 550 volts. The current generated 
passes direct to the main switchboard, the white marble panels 
of which bear the switches, instruments and various devices, 
all of Westinghouse standard types manufacture, n 
for the control of the generating machinery and the distribution 
of the current as required. The greater part of the output 
is utilised for the operation of the length of tramway shown 
in one of our illustrations. The total length of the track is 
810ft. The space between and around the rails is made up 
to the level of the rail-head and forms a slightly elevated 
promenade from one end of the hall to the other, a large 
luxurious car running regularly from one end of the promenade 
track to the other. The car body was built by Messrs. Milnes, 
of Birkenhead. The motor equipment consists of four West- 
inghouse No. 49B tramway motors, each axle being driven 
by & motor through single reduction gearing-in the usual 
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manner. The car is one of those recently ordered of the 
British Westinghouse Company for the Tyneside tramways. 
The Westinghouse No. 49B tramway motor, also exhibited, 
is of a type designed more particularly for city tramway work- 
ing. The enclosing shell forms the yoke of the magnetic 
circuit, and is horizontally divided, each half bearing two 
internal pole pieces. The halves are hinged together on the 
side farthest from the wheel axle, so that by opening the 
motor and dropping the lower half all the internal parts of 
both armature and field are readily accessible. A feature of 
this motor is the small diameter of the armature, which intro- 
duces many advantages, such as reducing the centrifugal stress 
on the armature conductors and reducing the losses of the 
system owing to the small amount of momentum and inertia 


SIMPLEX STEEL Coxpurr Co.'s STAND, 


to be overcome at stopping and starting comparatively light 
roteting parts. An interesting feature to engineers are the 
car controllers with which the running carisequipped. There 
is one No. 412 Westinghouse controller at each end of the 
car, each of which controls by the one main lever all the 
four motors of the tramcar. This new controller is an 
adaptation of the well-known double-equipment type, and 
is just as effective and reliable in practice as that has 
long proved itself to be. Of very great importance 
also is the Westinghouse magnetic brake with which the 
car is stopped in its journeys backwards and forwards over 
the route. This brake is quite a recent invention, and is 
designed expressly for use on city and suburban electric tram- 
ways. It combines the advantages of axle braking, wheel rim 
braking and slipper braking. A unit of the magnetic brake con- 


sists of a horseshoe electromagnet suspended, poles downwards, 
by spiral springs immediately over the track-rail head. The 
magnet poles are fitted with iron slippers. A flow of current. 
round the coil of the electromagnet causes it to be drawn 
downwards, the slippers in the poles gripping the rail by 
magnetism., ` А? moving car is, therefore, braked by the drag 
of the magnét on the rail, the frictional resistance depending 
upon the strength of the magnet—z.c., upon the strength of 


зак, 


1 


V ean ar WonkIN G Tramway EXHIBIT. 


the current flowing round the magnet coil. The body of the 
magnet is coupled by a system of simple levers to the brake 
blocks of the car wheels on each side of the magnet, by which 
the drag of the slippers on the. rail is transmitted to apply 
lateral pressure to the brake shoes on the wheel rims. The 
proportional braking effect on track and wheels is definitely 
adjusted, so that whilst the wheel - braking effect is a maximum 
the pressure on the wheels is never sufficient to cause skidding. 


WESTINGHOUSE 1102 Н.Р, Gas ENGINE. 


Adjustments are provided whereby the proportional braking 
effects may be regulated once and for all to suit the weight of 
the car and the gradients of the track, and so always to secure 
the greatest safety and the maximum braking effects. Current 
for exciting the electromagnet is drawn from the car motors, 
which are driven as generators by the momentum of ihe 
moving car. 
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The Western Electric Co, of 171, Queen Victoria-street, 
E.C., bad a stand (No. M120) in & corner of the small 
hall. They exhibited various telephones, motors, fans, trac- 


to keep the brushes further apart. These machines are stan- 
dardised, and all parts are interchangeable. The ventilation 
is exceedingly good, and they are built to run at three different 
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THE WESTERN ELECTRIC Co.’s STAND. 


tion material, arc lamps, cables, £c. Specimens of the new | speeds. We also give an illustration of a new military portable 
telephones used by the Post Office authorities, and a small | telephone set, which consists of a very compact four-magnet 
exchange panel were features of a varied and interesting show. | 
The motor, of which we give an illustration, is a 3 н.р. semi- 
encased 220-volt machine, and is built with a bipolar frame 
up to 5 H. r. and 6 H. p., owing tothis method of construction being 
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WESTERN ELECTRIC Co.’s MOTOR. MILITARY PORTABLE TELEPHONE SET. 


less expensive for small motors. There is also less chance of | generator, ringer, induction coil, battery of two dry cells and 
flashing round the commutator on a 500-volt system than | micro-telephone and cord, The whole is contained in a polished 
when a multipolar machine is used, owing to it being possible | mahogany or teak case measuring llin. by 6łin. by in., ang 
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weighing 181b. complete. The Western Electric Co. also exhibited 
а portable telephone for use on electric tramways. The 
transmitter and receiver, consisting of one piece, are carried 
in а small box together with a cord and plug. If thedriver of 
а car desires to communicate with the generating station, he 
merely has to insert the plug in sockets provided in the section 
pillars which immediately rings up the station, and then con- 
versation can be carried on. A ceiling fan exhibited has a 
sweep of 60in., and its blades are 82in. across the face. These 
fans are also made with an electrolier attachment beneath. 
There were also exhibited on this stand new types of very 
cheap telephones for office and domestic purposes. The 
transmitter is of the improved Hunning-Delville pattern. 
having a perforated aluminium disc protecting the carbon 
diaphram. The disc is provided with a lip on the under side, 
which, together with the pair of springs projecting over the 
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upper side, enables the receiver to be clipped to the face of the 
transmitter when not in use. The springs also act as an 
automatic switch, cutting the bell out of cirouit, and putting 
the receiver and transmitter in circuit when the receiver is 
removed. The latter has an alumiuium case with an ebonite 
ear-piece. The bell push is fitted to the face of instrument 
above the transmitter. All the above details are mounted on 
а new insulating material resembling ebonite. This mounting 
only measures overall 4Zin. by 4in., depth 1łin. The above 
instrument is common to all the sets, being mounted in 
japanned metal frames, designed for use as either wall sets 
with bell, desk sets or inter-communication sets. The bell is 
very compact, and so arranged that the hammer strikes the 
edge of the gong on the under side. On the inter-communi- 
cation sets, selective ringing and speaking is obtained by means 
of a hollow plug which fits over pegs mounted on face of the 
metal frame. | 

The exhibits of Ferranti Limited are always of great interest 
to both traction and lighting engineers, and those at stand 
No. 80, though not numerous, answered the purpose admir- 


ably. We give an illustration of the high-tension sub-station 
switchbuard for use on a threc-phase system, showing the 
arrangement of the 'bus bars, switches and fuses. Provision 
has been made on this board for the primaries of three static 
transformers, delta-connected for sub-station working, and for 
two in-coming feeders. It will be observed that the switches 
are of the well-known Ferranti patent quick-break type, and 
the fuses may be seen both above and below, consisting of 
solid porcelain vessels containing oil, in which the fuses are 
immersed. This board comprises a very compact and easily 
operated gear, and is absolutely safe as regards danger of shock. 
All live parts are placed at the back of cells, and are out of 
reach of the attendant. Great care has been taken to provide 
а separate cell or compartment for each phase, so that short- 
circuiting between the phases is impossible. It will also be 
seen that a panel is provided for a fourth transformer, which 


LiwiTED'S STAND. 


can be used as a substitute for either of the other three in case 
any one of them should break down. Three generator panels, 
forming а section of a low-tension continuous-current switch- 
board, were exhibited. One pole of the machine is provided 
with a combination switch, which can be operated either as a 
hand release switch or by an automatic attachment placed in 
the panel below. The other pole of the machine is provided 
with a knife or paralleling switch, a paralleling contact being 
provided in the panel. 

The above panels have been designed to be operated as 
follows :—When it is required to put a machine on to the 'bus 
bars, the automatic switch is first closed, the machine is then 
run up to voltage, the knife or paralleling switch being placed 
on the paralleling contact. When the machine is at the same 
voltage as the bars this switch is finally closed. Should there 
then be any fault in the circuit, the automatic switch at once 
opens. It will be seen that with the above arrangement no 
plugging devices are required, and that the possibility of the 
switchboard attendant making mistakes is reduced to a mini- 
mum, The machine ammeter is placed above the switches. 
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A fuse may also be used if required, and is placed below the | Various types of Ferranti oil-break fuses were also exhibited, 
knife switch. | one being a multi-break oil fuse for use on systems up to 
Among the other exhibits on the stand were two rheostats | 10,000 volts, and consists of several porcelain cylinders about 
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12in. in height and Зір. in diameter containing oil. The con- 
nections are brought up from the bottom of the cylinders with 
a hook, and the fuse wire fastened on.so that it bridges across 


of the Ferranti open type, in which the regulating switch and 
rheostats are combined in one apparatus. No bunching of 
connections whatever is necessary with a rheostat of this type. 
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from one cylinder to the next. There were eight cylinders on 
ihe specimen exhibited, and, therefore, four fuses in series. In 
ihe event of these blowing, the connections are immediately 
pulled down into the oil by means of powerful springs. The 
piston rod, crosshead, and connecting rod, of which we give 
drawings, have been made for one of the four 2,500 1. H. p. 
engines they at present have in hand for the London County 
Council Tramways. Both rods are of the marine type. The 
crosshead is formed on the end of the piston rod, and fitted 
with a cast-steel cap and bearing step. The slippers are of 
cast iron, securely held to the crosshead, and babbitted on 
their working faces. The piston rod forging was made by the 
Portland Forge Co. (Ltd.), of Kilmarnock, and is to Admiralty 
requirements. The ultimate tensile strength, as taken from 
actual test pieces, was 81 to 84-7 tons per square inch, with 
85 to 40 per cent. elongation in 2in. The crosshead pin is 
shrunk into its position in the jaws of the connecting rod. 
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FERBANTI HIGH-TENSION SWITCHBOARD. 


The crank pin bearing steps are of cast-iron, very strong, 
and well supported. Both the crosshead pin and crank pin 
bearings are lined with white metal. 


for use on boards with pressure up to 10,000 volts, was also 
exhibited. The main coil of this instrument is outside the 
case, and entirely insulated from the moving parts of the 
instrument. There were also exhibited by Messrs. Ferranti 
several of their meters, which are too well known to need any 
description here. 

(To be continued.) 


The Metric System.— An article by Mr. Н. E. P. Cottrell, 
entitled A Short Cut to the Metrical System,” appears in 
the current number of Feilden’s Magazine, and contains the 
statement that the United States of America have paved the 
way to the adoption of the metrical system by decimalising 
the inch and the ton, and even our own colonies have been 
takingisteps to attain the desired object. It is suggested that 
we should retain the names of the units at present in vogue 
and let them signify metrical values as nearly as possible 
aqual to those which they at present denote. 


HIGH-TENSION CONTINUOUS CURRENT SYSTEMS. 


The following discussion took place in connection with 
Mr. A. B. Barnard's Paper on the above subject at the meeting 
of the Incorporated Municipal Electrical Association on July 
9th. The Paper was publised in our issue of July 4th. 


Mr. J. F. С. SNELL (Sunderland) said that it seemed to him that the 

only object of the high-tension direct-current system—which might be 
taken as the alternative at the present time of multi-phase systems—was 
the fact that wages at the sub-stations were dispensed with. If that be 
the principal ad vantage—as he understood it to be very grave considera- 
tion would have to be given by an engineer designing a system for the 
supply of a big town, before he committed himself to the erection of a 
number of sub-stations fitted with running plant without any attendant 
to look after them constantly. He himself had had occasion to consider 
this question quite recently in connection with Sunderland, and care- 
fully weighing up the vital questions of cost, efficiency and reliability of 
supply, had deliberately put aside high-tension continuous-current for 
this reason. Mr. Barnard’s prices for the high-tension three-phase plant 
were not accurate. Taking the author's figures for high-tension continuous- 
current plant, it seemed that there was very littledifference bet ween the two, 
and on this point he was convinced that there was little to be gained either 
way. With respect to the Шоп не, he would be inclined to 
say that the efficiencies of a static ormer and rotary converter at full 
load would make very good comparison with the efficiencies given in the 
Paper for continuous-current high-tension transformers. He would like 
to ask Mr. Barnard what happened in the case of a dead short-circuit 
on his low-tension distributor. Surely there must be considerable 
difficulty in starting up his sub-station transformers and switching in 
again if such a short-circuit happened at top load. He himself would feel 
very much happier if he bad a man in charge of the plant at the sub- 
stations. There were also in this system the pilot wires upon which the 
controlling switches depended, a very vital point of a system. Ніз expe- 
rience of pilot wires on continuous-current systems was not a particularly 
happy one. They were continually going wrong, and it would be instruc- 
tive to him, at least, if Mr. Barnard would give some information upon 
that point. With regard to the switch gear, did the author get flashing 
over at the commutator on the high-tension machines when there was 4 
rise of pressure on the primaries due to inductance when the circuit 
was open! He thought that the high - tension direct-current feeders would 
be much more likely to suffer from electrolytic troubles than alternating- 
current high-tension primaries. If one had to adopt high-tension traas- 
mission at all there could be little doubt that: alternating was the best. 
Coming to Mr. Barnard’s costa, he asked what was the price of coal per 
ton during the last year, and also whether the assessment committee rated 
the machinery at the sub-etations or whether they took this as part of the 
necessary distributing apparatus. There was also another very important 
point which he thought was germane to the Paper. Why was it that 
there was a station at Sculcoates-lane, Hull, which was high-tension 
continuous-current and another station supplying the tramways, but 
entirely separate from the lighting station! Не had made a careful study 
of the Hull costs. Mr. Barnard was most unfortunately suffering from an 
extremely poor load-factor, one of the worst in the kingdom —viz., 8] per 
cent. Surely, if the two stations had been combined a considerable increase 
in the load-factor would have resulted, and he himself was of the opinion that 
the deficit which everyone deplored at Hull last year and a good deal of 
which he knew was due to extraordinary causes — would at any rate not 
have been so heavy. This was, therefore, a good opportunity for Mr. 
Barnard to explain why the two stations had been separated. If it was due 
to engineering reasons, it was a most conclusive argument against the use 
of high-tension continuous currents. The author had not referred to the 
capital cost at Hull, but, taking last year's figures, it was £73 per kilowatt. 
Considering that there was & great deal of plant installed at the station 
which was not working usefully, this was not a bad figure. There were а good 
many stations which were temporarily showing a capital cost of over £100 
per kilowatt, so that the total cost of the installation of Mr. Barnard's 
system was by no means to be put on one side. Turning to the cost of 
generation, he said the reason why he had asked for the cost of coal per ton 
was that he noticed the cost of coal last year at Hull was 0'844. per unit, 
which was extremely high unless the price of coal was high. Mr. Barnard 
was working condensing, во it was not on the steam side. Was it due t) 
the electrical side —i.e., to the large proportion of units which were unac - 
counted for! He believed not, as a matter of fact. This would also be a 
good opportunity for Mr. Barnard to say what was the efficiency of Ње dis- 
tribution—what was the ratio of the units sold to the units actually 
generated at the atation. The total engineering costs and 

were 2'55d., and, considering the extremely poor load-factor, ће 
should say this figure was an extremely good one, subject to the explaus- 
tion as to the price of coal. But the sinking fund and interest came out 
at nearly 44d. No wonder there was a deficit when the average price 
received was only J'Ód. Probably this deficit was only a temporary one, 
which would be wiped away during the next year or two. 

Мг. A. WYLLIE (Walsall) emphatically supported the Paper. He had 
seen the station at Hull working on two or three occasions, and he knew 
how well it did work. He also hi had had considerable experience 
with this type of plant. With regard to the general efficiency of the plant, 
with transformers of smaller size than those mentioned in the Paper, he 
could get quite as good results. It should also be remembered that in the 
tables given by the author the feeder losses were included, so that the 

re nted the efficiency between the low-tension side of the trant- 
formers and the high-tension side of the switchboard at the generating 
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atation. The efficiency, therefore, was good and the reliability of the plant 
was good, Mr. Snell had questioned this latter, but after having worked 
with such a plant now for considerably more than seven years he (the 
speaker) could only say that in general the plant turned out very reliable 
indeed ; in fact, thoroughly reliable machines at from 2,000 to 3,000 
volts were now to be had. Mr. Ruthven-Murray, in his Paper on double- 
current generators, had made a remark regarding commutators, and 
suggested that 5,000 volts would be found the limit on account of these. 
He was able, however, to say that with ordinary care and attention there 
was no difficulty whatever with commutators. A commutator at 2,000 
volts would work just as well as one at 200volts, and without any more diffi- 
culties, With regard to sub-station wages, in his own case they were not even 


so high as those suggested by Mr. Barnard. In Walsall there were nine sub- 


stations, and he found it perfectly satisfactory on each shift to have simply 
one man in charge of them, and intelligent junior labour for the work 
was quite satisfactory. Further, during the daytime, when the load was 
very small, the sub-station attendant was available for other work, such as 
fixing meters and attending to small jobs generally outside, the sub- 
stations being quite safely left to themselves. Mr. Snell had asked some 
questions about starting up again in case of a secondary short-circuit, He 
presumed Mr. Snell was referring to a temporary one, and this would 
simply take out the nearest transformer, the others taking up the load, and 
the man at the switchboard, seeing he had lost one, could safely close the 
circuit again as long as the high-tension switch was in. He had never 
experienced any difficulty with pilot wires if they were properly put in. 
The author said three, but he had found only two necessary. He could 
assure Mr. Snell that to start up again after a high-tension short-circuit 
was not at all a difficult matter. The man at the generating station had 
such perfect control that he could start up again without any assistance 
from the outside man. With reference to the splitting of the tramway 
and lighting load at Hull, he said at Walsall they were using larger 
machines than those referred to by Mr. Barnard, and one of them was run- 
ning on a portion of the Walsall tramway circuit, and was performing 
very well indeed. It was rated at 105kw., and the load was varying con- 
stantly from nothing to 50 per cent. overload, but it was running without 
any batteries or other regulating apparatus, The generating plant used 
to drive it was only that originally installed for lighting. He had 
been much interested in the reference of the author to the long-range 
switch. The performance of that switch was really admirable, and in 
the case of the failure of the pilot-wire the man at the switchboard merely 
saw he could not get his long-range switch in, and he had the sub-station 
attendant at hand somewhere to send round and put it in. The machines 
were 80 reliable at Walsall that they were always started up without any 
attendant at the sub-stations. In some cases the pilot wires were not even 
joined across the secondary of the machine. He had never experienced 
any difficulty with the breaking of the high-tension switches nor had he 
known of a case where the breaking of these switches had caused any 
damage whatever to any of the machines by reason of a rise of E. M. F. at 
the switch. In conclusion, he emphasised the closing remark in the Paper, 
and, without wishing to pass any absolute opinion on the system whatever, 
thought that any engineer who failed to consider the possibilities of high- 

tension continuous-current when wishing to work at from 2,000 to 3,000 
volts would certainly be neglecting a most excellent opportunity. 

Mr. C. E. C. SHAWFIELD (Wolverhampton) endorsed what the author 
had said with regard to the switch gear. At the Wolverhampton works 
the system originally put down was a high-tension continuous-current one, 
and he was bound to say that a great deal of trouble was experienced with 
it from causes which at the time they were really quite ignorant of. But 
he had since come to the conclusion that the type of switch gear employed 
was very largely responsible for these accidents. They used the Ferranti 
oil type of switch which gave a very rapid break under oil, and the result 
was that a very large E.M.F. had momentarily generated owing to the 
breaking of а negative circuit which broke down the stationary machines. 

There was another trouble which he noticed in connection with the system, 

and he would be rather glad if Mr. Barnard would say whether he had had 
any experience of this himself. In the case of a short on ahigh-tension system 
--for instance, a fault occurring in the armature of a high-tension trans- 
former— had he found that the other transformers on the system came out 
at the same time? He himself had always found this to be the case. The 
reason for this he believed to be simply due to the momentum of the 
armatures of the other transformers which generated a considerable back 
E. M. F. and caused a heavy current to flow through the short, which was, of 
course, in parallel with them. As regards starting up after breakdown, he 
endorsed what Mr. Wyllie had said, that there was no difficulty in doing 
this. He was sorry to say that be had had to start up very frequently 
through this cause at Wolverhampton, aud the result was that he had 
learned how to до it. On one occasion he had had to start up after a tevere 
short-circuit on the low- tension mains ultimately found to be due to a span- 
ner left in one of the street boxes. He started all the generators at about 
quarter voltage, and kept the transformers running slowly, so that they 
were only giving about 30 or 40 volts on the low-tension side. He put the 
long-range switches in at that E.M.F., and gradually ran the preesure up 
until the spanner was melted away. Mr. Snell had seemed to query the 
possibility of running a fluctuating load from this type of plant. There 
was little difficulty from this because he had had for a short time at 
Wolverhampton a circuit which gave even worse fluctuations than were 
given by a tramway load. It was a motor running at a stamping press in 
an enamelled tinware works, and as there was neither a flywheel on the 
motor or press, the fluctuations were very great indeed. But there had 
been no ill effects, - 

. Mr. A. B. MOUNTAIN (Huddersfield) thought that most men would 
agree that almost any system properly worked out would give very good 
"results. He did not think they at all wished to pledge themselves to one 
particular system, but supposing they did, chairmen of committees would 
no doubt agree that the financial results obtained by any undertaking 


would be a measure of the success of the system. Mr. Snell had stated 
that the cost at Hull was £75 per kilowatt. He had just been looking into 
the Huddersfield figures, and although the plant there was put down many 
years ago, the capital cost was £65 per kilowatt, and the cost of producing 
energy at these works was 1:554. per unit, as against 2:44. in Hull. He 
thought it very plucky indeed for a man with figures as high as that to 
come and talk to the single-phase advocates about costs. <A good deal had 
been introduced into the discuesion about transformers. In alternate- 
current systems, transformers were about the most perfect part of the 
whole. As a matter of fact, the engineer himself never went near the 
sub-station. The transformers were absolutely reliable, and instead of 
costing £4. 108. per kilowatt, they only cost 50s. A consumer could afford 
to eacrifice 5 per cent. in motor efficiency if he could get 10 per cent. 
reduction in the cost per unit. 

Mr. H. R. BURNETT, of Barrow, thought one of the great disadvan- 
tages of the high-tension continuous current was that if the transformer 
load-factor was to be kept up to anything like a reasonable amount—say 
75 to 100 per cent.—they must be comparatively small, and consequently 
the number would have to be large. Again, to control these tranformers 
each had to have a separate feeder laid for it, and, in addition to this, 
Mr. Barnard even went so far as to have three pilot wires to each trans- 
former. Each transformer also meant an amount of switch gear, and all 
these things ran up the cost of the installation. There was one very impor- 
tant point which the author, to his mind, was a little bit apt to overlook. 
The curve of efficiency in the Paper was the efficiency of the machine only, 
and did not include the mains. This showed an efficiency of 92 per cent. 
at full load, but his experience was that, as the load decreased, so did the 
efficiency. The average load-factor of the transformers might be taken at 
something like 75 per cent., and then the efficiency of the distribution fell 
to about 80 per cent. or something leas, The governing effect of the trans- 
formers upon the voltage he did not think was во apparent as the author 
made out, because any advantage in this respect was more than counter- 
balanced by the drop in the motor armature and generator armature of 
the transformer. A very considerable drop was experienced with a vary- 
ing load which would not be so when supplying on the ordinary direct- 
current system. He had not had much experience of starting up after a 
dead short-circuit or a breakdown, but the way he Кей to do this was to 
run up quietly on the low-tension plant he had at the station. 

Mr. W. A. CHAMEN (Glasgow), referring to the question of the rise of 
voltage when the circuit was broken, said that no one, so far as he could 
recollect, had mentioned what kind of mains were connected—viz., single 
or concentric, 

Mr. S. Z. de FERRANTI said the Paper was interesting, because very 
little was generally written or spoken upon the subject. The question of 
high-tension transmission and low-tension distribution was one which had 
fascinated some very able inventors in the very early days. Some of them 
would no doubt recollect the installation which was put up by Marcel 
Deprez some 20 years ago near Paris, when high-tension continuous-current 
was distributed to several centres, and there coaverted down by means of 
motor generators to feed the low-tension network in the city itself. This 
was, of course, in the very early days when little was known about the 
practical working of electricity, and when the people working it were con- 
fronted with every possible difficulty. Strangely enough, we had to-day 
high-tension continuous-current tranmission, but in the early days it really 
amounted t» extra-high pressure. In the Marcel Deprez apparatus several 
machines were coupled in teries, each being separately insulated. The 
receiving apparatus also consisted of several machines or several armatures 
separately insulated and coupled in series and mechanically driven. It 
would be seen, therefore, that a start had then been made in quite the 
most difficult part of the problem —viz., extra high tension iostead of high 
tension. Another very able inventor, M. Thury, of Geneva, took up the 
problem, and put up an installation there. In this case 6,000 volts were 
employed, generated by 2,000-volt continuous-current machines coupled up 
in series. The next thing of the kind which he remembered coming across was 
in Paris again, where the Popp Company were, 20 years ago, supplying com- 
pressed air for motive power in the city, which was used at sub-stations 
for conversion into low-tension continuous current. All these systems had 
gradually disappeared. They s'arted under very great difficulties. They 
were very ambitious, and taught present-day engineers a great deal which 
was very valuable. Really what they came back to to-day was that good 
electrical distribution was possible on almost any eystem ; but he thought 
the adoption of continuous current in this country was very largely due to 
the dangers which surrounded alternating high-tension current when it was 
first introduced, when fairly faulty transformers were put into each house. 
He could recall a case of six fires occurring simultaneously on one system. 
They had got upon a certain track, and the public was learning to demand 
a certain article, and whether it would ever demand another article was a 
matter of very great doubt to him. Personally he had often expressed the 
opinion that he could see no reason for going in for continuous current 


rather than alternating. Perhaps the only real necessity for continuous 


current was for lifts - requiring, say, 3 per cent. of the total energy. But 
the time must be looked to when electricity must be distributed at very 
much lower costi than at present, and with this being forced upon them 
more and more, he thought it would cause a unification of all the various 
systems. The eventual thing which would decide all these problems was 
one purely of cost to the consumer, and it would be a very good thing if 
electrical distribution could be done in one way instead of so many, as at 
present. Standardisation, not only of article, but also of systems, would 
undoubtedly bring matters dowa to the condition of lowest possible cost 
to the public. 

Mr. C. Н. VORDINGHAM thought Mr. Barnard was in the position 
of champion of a lost or losing cause, He believed that high-tension 
continuous current would not be employed, because it was not possible 
to go nearly as high in pressure as with alternating currents. He 
believed it was not practicable to transmit by this means at а higher 
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[ 
pressure than 3,000 volts, and їп this the author seemed to agree. 
If they were going in for high-pressure at all with all the costly and 
troublesome and complicated arrangements of transforming plant, they 
might just as well “go the whole hog,” and put in plant for 6,000 or 
10,000 volte. Most of the speakers had rather handicapped the con- 
tinuous-current high-pressure system by assuming that it must be done 
with the particular switch which Mr. Barnard and others use. He could not 
see that there was any inherent reason for controlling the transformers 
from the generating station. But how did Mr. Barnard get on with the 
Board of Trade with respect to the high-pressure transforming stations? 
The Board of Trade specified that a trained man should be in attendance 
unless the stations were very small. He did not, see any necessity for all 
this complicated control from the generating station. 


Mr. Barnard, who will reply in the Association's Journal, 
was accorded a hearty vote of thanks at the conclusion of the 
discussion. 
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ELECTRICITY WORKS ACCOUNTS. 


Hastings Municipal Blectric Supply Works. 

A cursory glance at the analysis we give of the accounts of 
this undertaking for 1901 certainly induces a feeling of dis- 
appointment. A more complete knowledge of the circam- 
stances of the working serves, to some extent, to relieve—but 
does not wholly extenuate—the indifferent results obtained. 

It is to be feared that the situation of this place precludes 
the possibility of a moderate fuel item being ever shown. Mr. 
Andrews says that during 1901 the average price paid for 
coal was 1s. per ton higher than in 1900, on account of the 
large proportion delivered under that year’s contract. Both 
the stores and the wages items have dropped to more reason- 
able figures, but the repairs at the station and on distribution 
plant show increases. The increase in the former costs is 
attributed chiefly to the rough usage of the plant during build- 
ing alterations and in the latter to transformer breakdowns. 

An unsatisfactory feature of the costs column are the 
increased management charges. They were high enough in 
1900. 

Making some allowance for the probable high price of fuel 
at this place and, of course, for the public lighting costs, it 
would appear that the total costs are still quite 0 5d. per unit 
too high. | 

With regard to the financial results shown we find that 
the mean capital expenditure bears rather too high a relation 
to the output for good results to be possible. Asa matter of 
fact, after payment of capital charges amounting to about 
6*7 per cent. on the mean capital there was a net loss for the 
year of £1,949. 

The last three years included in the table below were the 
first under municipal administration :— 


: Revenue Total 


Equiv. is Work- Dividend 
Year. Output. lamp con- factor per unit costs per ing under 

nections. ^^ sold.  unitsold. profit. company. 
1895 265,846 9,667 ^ 576d. 4°64d. £1,246 nil 
1896 283,100 10,064 126% ! 592d. 4:574. 1,894 nil 
1897 338,705 15418 1257 6504. 5:860. 3,426 6% 
1898 363,678 14,817 1277 676d. 458d. 3,302 73 
1899 404, 866 19473 128% 694d. 395d. 5,046 pm 
1900 524, 850 25,864 121% 538d. 360d. 3,896 
1901 | 703,814 29428 1357 5:054. 5:154. 5,565 


Hove Electric Lighting Со. (Ltd). 


The Hove accounts for 1901 indicate a more than main- 
tenance of the satisfactory results of 1900. It will be noticed 
that the load-factor has diminished, but notwithstanding this, 
and a great increage in the rates and taxes, the total costs were 
reduced from 2:92d. to the creditable figure of 2:884. per 
unit. Thus it is that the working profit of 1900 was improved 
upon last year, although the total revenue per unit was lower. 
Out of the gross profit there was paid in capital charges about 


-8 per cent. of the mean capital as well as an ordinary divi- 


dend of 8 per cent., leaving £454 carried forward. 

The amount of £600 annually set aside for repairs and 
maintenance, in accordance with the contract with the Hove 
Commissioners, has again proved insufficient to meet the 
necessary outlay on this account during the year. The excess 
of £187 (£816 in 1900) we have shown as a minus quantity in 
the net revenue account, as it was provided out of the main- 
tenance reserve account, leaving therein a balance of £759. 


The following is a list of electric supply works the aocounis 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Munici = ~ ~ Верё. 27, 1901 n (Municipal) . Nov. 1900 
cipal) pm) Oct. 11, 1901 са & Koignasbe (Oo. ) Apr. 15 1901 


аав April 20, 1900 | Kingston-on-Thames (Mun.) June 20, 1902 
Bedford (Municipal) ..—..Aug. 3, 1900 Lancaster (Municipal) .. Feb. 15, 1901 
Belfast )----Oct. 18, 1901 | Leeds (Municipal)... .: June 27, 1902 
а (Company) бор. 15, 1899 | Leicester (Municipal) .. . Jan. 96, 1900 
1 pel) ...Feb. 7, 19020 Leith (Municipal) —... May 17, 1901 
Blackpool (Municipal . Oct. 4, 1901 Leyton (Municipal) Nov. 1, 1901 
Bournemouth (Company) - April 18, 1902 Liverpool (Municipal)... .. April 4, 1902 
Bolton (M ) ——--Nov. 29, 1901 London (Company) April 25, 1902 
M ора) = = «JUly 12, 1901 Londonderry (Municipal) .. Feb. 16, 1900 
= =. Мау 10, 1901 Manchester (Municipal). . . Sept. 13, 1901 

(Municipal) Aug. 30, 1901 Morley (Munici 


rt (Mon.)(Municipal) Jan. 11, 1901 
ton ( Oct. 
July 11, 1902 Norwich (Company) rm Dec. 
NM шрапу 
26, 1900 | Nottingham (Municipal) .. Dec. 27, 1901 
Cardiff (Municipal) ........ 1 
Chari трапу) . Mar. 28, 1902| Oxford ( 


* € 9-9 wo Ge 


Coventry (Municipal) 
Crewe (Municipal) 
Croydon SERES ré —À Nov. 22, ugh 
Crystal Palace District (Co.) Sept. 13, 1901| St. Helens (Municipal Jan. 10, 
Derby (Municipal) Jan, 26, 1900 St. Jan es & Pall Mall (Co.) Mar. 21, 1 2 
(Municipal). . Feb. 15, 1901 St. Pancras (Munici 
) 22... Feb. 1, 1901 
ес. (M ) ....Jan. 31, 1902 
. 14, 1902 | Smithfield Markets, Lond. (CO.) Mar. 8, 1901 
. 6,1901|South London (Company) .. May 16, 1902 
5, 1898| South Shields (Municipal). July 4,1 
2, 1902 ee ( unicipal) Feb. 
lasgow (Municipal) .. Sept. 27, 1901 Southport (Municipal. . Jan. 
Gloucester (Municipal) ....Aug. 80, 1901 Stafford (Munict D socas - 
Great Varmouth (М по.) .. ._. рес. 13, 1901 Sunderland (Muni 
Greenock (Municipal) ......Aug. 
Guildford (Com ) a = a. Oct. 
Halifax (Municipal)..—- Dec. 
Hammersmith (M поса) Nov. 


t, 1900 Winchester (Company) . . June 20, 1902 
Windsor and Eton (Oo.) ....July 19, den 


Marron (Company) e... e. Dec. 91, 
Hast'es & St. ards(Mun.)July12, 1901 
Hereford (Municipal) ...... Jan. 17, 1902| Woking (Company) —......Dec. 22,1 
mpeny) крк adres May 10, 1901| Wolver ton(Municipal) Jan. 24, 1902 
Huddersfield (Municipal) . May 73, 1902| Woolwich ( pany) May 81,1901 
Hull (Munici .... . . . July 4, 1902 Worcester (Municipal) - April 15, 1902 
Isle of Wight Company). . .. Dec. 20, 1901 


REMARKS. 


HASTINGS.- a By company. Municipally controlled since the begianing of 1599. 
b Inclusive of £54,800 consideration money for purchase of undertaking under con. 
tract of July 23, 1897, and 26, 548 amount paid to company for new machinery and 
plant. alterations of buildings, excension of mains, transformers, &c., by company 
subsequent to date of contract. с Over-espended. d Engineers’ department £309, 
accountant and clerical staff £112, collectors £148. e Insurance 2161. / Or £15 per 
kilowatt demanded plus 14d. per unit. g Or 10s. per 8 c. p. lamp (maximum demanded) 
plus 144. per unit. A Being from 253,150 units at 6d. £6,829 and 255,472 units at 11d. 
£1,597, and the lamp charge (вее g) 22,547. less £36 bad debts t 195,192 units at ІМ. 
plus £1,260 for current, interest and sinking fund on capital expended on lamps, 
posts, &c., £556, and repairs, carbons, trimming £681. j Consulting engineer £53, 
engineers’ department £694, account collector £105, clerical staff £124, proportion of 
general office salaries, £97. k Law £31, insurance £160. 


HOVE.—a Inclusive of premiums, £10,638. b Over-expende 1. с Distribution, 
wages and repairs and maintenance costs are included in the corresponding gencra- 
tiug items; the wages (£1,036) include £389 pr portion of sila‘ies of engineers, 
superintendents and officers and 4656 in 1900 and £782 in 1901 wages aad gratuities 
at generatibg station. d Includes £450 t» directors. е Insurance £150, auditing £16. 
f Paid out «f maintenance fund. 9 Includes £119 income tax. h Wright system. 
t Premiums £12,550. / Includes land. 
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HASTINGS. HOVE. 
Undertaking Worked by sa ser sm san om wo am um mm | Hastings Corporation. Hove Electric Lighting Co. (Ltd.). 
Date of Commencement of Supply s =e sa 1883.4 November, 1892. 
System of Supply . —.—. wt o os sas oas san oas ems oen om ses ee | Alternate-current transformers. ó-wire continuous-current, with batteries, 
Chief Engineer — өө з өзө us oes cen oun өтөөө ress L. Andrews. C. B. Smith. 
YEAR ENDED DEC. 51, 1900. DEC. 351, 1901. DEC. 21, 1900, | DEC. 31, 1901. 
QUANTITIES— 
Units generated „ „ „ „„ — ä SJ sullo LL Liu —— — 687,503 867,622 625,828 — 
» Sold to consumers — cas oan oem oan aan њен 401,830 508,622 539,208 629,427 
„ sold for public lighting, &. --.... 123,000 195,192 nil nil 
a 7 ро. 07 MEN nil nil nil nil 
ele —— — — — 26,776 27,891 
UNITS SOLD PER MEAN 8.C.P. LAMP CAPACITY — 242 22 9 153. 167 
Actual maximum supply demanded „w. s= sm s= s= sen >= =s 495 kilowatts 584 kilowatts 605 kilowatts 754 kilowatts 
Freese ETT 2876 12:196 13:7% 1027 980 
Number of public lamp. . 95 (15-amp.) arc 103 arc, 100 glow nil nil 
„rbb bón ане opi oet своде - 484 604 801 924 
Connections to mains in 8-c.p. lamps at end of year ... 23,864 29,428 52,913 61,366 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 735 1,235 1,203 1,203 
Per kilowatt Per w er kilo Per kilowatt 
CAPITAL— E SOM. capacity. Тош... _ | ict Eod | e bi үү, | capacity. 
AVFEORISED (TOTAL)... а — £123,333 #998 £150,000 £125  |£150000 | £125 
Share . —— Y dee — —— sa — — — — — 100,000 83:0 100,000 83 0 
Loan (including Debenture charges) ssm om cn oes nes — 123,333 €9:8 50,000 41:6 50,000 41:6 
BEOEIVED (TOTAL) oe ccc cee nes nee nae ———————[5104,789 | £143 108,439 878 p 767 99.534 827 
Share —U—ñ 2 Vbvvukͤ ҮҮ ҮҮ, - Hm m ьш эше t et г, ra “ёа PET , ; 
Loan (including Debenture charges) - »= „—._.| 104,789 145 108,439 878 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — 14,894 121 
Share (unissued) == к= бше ке eem эе —„—- — — њан en хг) — — = 
Share (uncalled) —— — 2— ee Re —„—ä.d эше эше эте Bee ars dnm ar. I 
Loan (including Debentures) 22 = — 14,894 12:1 
REPAID (TOTAL) ETTET] — —ñ—3— — 22 a — эшн эше mon FD E v^ т n 
718 9.210 746 


RESERVE OR SINKING FUNx o 5,273 

DEPRECIATION FUND o 22222222 = E 

eee Lui ciem dei parit has eh E 139 123,406 100 
Lands and 1 concen ous nin cen bam om tem Sen oobis = Н pus 7 


Plant кен „ „ „„ et ше эше эше эше fe Loo эше эше „„ 


Miscellaneous 0 indi vli Qua QUA wis pa — s = 
BALANCE OF CAPITAL ACCOUNT „u sa s = = == = 2,033 -3'45 | -14,967 | -121 
Per unit of Per unit of Per unit of Per unit of 
Total. е аи Total. карпа Total. каан Total. ae 
_REVENUE— — =з... —= | р i А 
. 55 11774 53844. | £14,799 5 050d. 213,841 61640. | £15,519 | 59204. 
Revenue from — . CCC жыры йы сы е A A 8,667 5'9644. 10,557" | 56054. 13,069 5˙820d. 14,846 5°661d. 
» 0 412 0:188d. 545 eN 0°186d. 753 0:535d. 651 0°240d. 
* ae chistes ete bt SR md ns 2,650 1:210d. 5,6075 12614. uil — nil = 
Б supply for кш с 3 nil — nil — nil = nil 8 
miscellaneous sources 44 0:020d. — —- 18 0'C 08d, 42 | 00164. 
EXPENDITURE NV JT OF REVENUE— | | 
TEE S Re ok omi él pui io cem Канабай БОГО [~ ЗОП: £9,236 3°150d, £6,561 2921d. | £7,422 2:830d. 
ЛЛАР CORE Lies сазы» nce cen Gat chs ot bah ees 6,700 3:064d. 7.444 25404, 4,500 20034. 5,090 19414. 
Generation of electricity ....-.. а om а 6,398 29244. 0,008 ? 240d, —* Й | = 
Fuel (including 9 G 4,624 2'1144. 4,550 1°546d, 2,479 11044. 5,005 | 1`1464, 
ОП, waste, water, stores SI SALE ле 497 0°2274. 595 0:1344. 69 0 031d, 157 = 0°0524. 
Wages de MEME" csse e cde NS 885 0:405d. 918 0:35184d. 1,036° | 0'461d. 1,161* 0°442d, 
Repairs and maintenance at station ............. 393 0:180d. 128 0:248d. 916° | 04084, 787° | 0:500d, 
Distribution a G00 AAA 95 0:043d. 206 0:070d., — — хей == 
Wages, &.. MN VELAT C 10 0 005d. 25 0*008d. — ‹ — e = 
Repairs, renewals „ 85 0°039d. 181 0°061d. —- — ES d Ji 
. . 207 Od. G70 229d, — = = | s 
E E | 207 | 00954. 670 0'229d. { = 7 | = 
MANAGEMENT AND PROPERTY CHARGES ..........| 1,178 0:5394. 1,792 06124. 2061  0918d.| 2332 | 08894. 
Net rents ГНЕ ARE Re OTE Bs RIS 42 "0194, 27 00094. 249 01114. 298 | 01144 
CCC 255 01174, 244 0*083d, 1849 0 082d, 498 0°190d 
MEO лыг eem deeds ̃⅛—; ыздын. S81 | O0'403d. 1,521 0*5 194. 1,628 0*725d. 1,536 0'585а 
1 ü—A—ᷣt qTT—ñ—x— А АСЫРА hui Rad ou ЯР 5694 _ 0:260d. 1,072: 0:366d, 1,1024 0:4914. 1,104“ 0:421d 
C 43 ` 00204. 68 0°023d. 75 0:033d. 108 0-041d 
Establishment charge ми ee nee nes 88 0:040d. 190 0:0654d. 01274. 
-A p Sem ОГА 181* | 0'083d. 191* | Q'065d. 0:0744. А 
to mean % to mean 
FINANCIAL RESULTS— E сар expnded| Total. eb, p nden Total. capexp'nded] Tote. cap.exp'nded 
WORKING PROFIT FOR TRR . 3,896 4 30% 25565 4:937 £7,280 750% £8,095 iN ee 
Sum carried to Depreciation Fund. se » = a P — – 5167 | - 0:526% —187 san 2 
Sum carried to Reserve Fund. . . sm rmen 2,306 | 2557 5,795 5:36% 2,250 2:529, 2,250 2:14% 
Net interest on loans (incl. Debenture charges) 5 9,551 5:687, 3,719 5'50% 1,011 | 1:04 % 1,082 d 
Net profit for the year. eere rm re x 1,741 192% - 1,919 -175% | 4,535 | 445% о, 4,950 fe 
BALANCE FROM LAST ACCOUNT ......................... 253 0285 | -1488 -132% | 346 0: 356% 272 9.259% 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. == "eid m x. | 4681 | 482% 5.222 4977. 
^0 c o1 HERES 1488 | 1:64% 3,438 | 305% > = се ла 
ORDINARY DIVIDEND Alp. = — — 8% = 87 = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 66:9% 62:4% ! ‚_ 4647 47.87 Р 
Expenditure per mean kilowatt capacity... е £11. 6s. 7d. £9. 78. 7d. 1 £5. 16s. 8d. £6. Is. 5d. 
REVENUE PER MEAN KILOWATT CAPACITY........| £16. 18s. 10d. £15. Os. 5d. | £12. 6s. 2d. £12. 18s. Od. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 10s. 11d. 118. 1d. | 5s. 84. _ 5s. 54, € 
Price charged for lighting, per unit 6d./ f 64.2 | 1d. to 1d.^ 1d. (1 LA ы to 
Price charged for power, per uni J ^ '" fpimsiid.unit, |V 6d. [plus 11d. unit. || 3d. 
Price charged for public ei) nulle. tes per kw. demanded | £15 per kw. demanded — = 
Receipts per unit for private supply 4 96d. 4-98d. | 582d. С, le 
. „ public lighting . niri 4-764, ! 372d. Digitized by 8 | 


” ” traction „%% — K њан # 0 # „= ъ= M m E 
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THE CTRI By Mrs. AYRTON 123. 6d, 
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THE ALTERNATE TRANSFORMER IN THEORY AND PRACTICE, 
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FORTHCOMING BOOKS IN THE “ ELECTRICIAN” 
BERIES. 


SECONDARY BATTERIES.—By E. J. Wine. Fully illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Becondary 

Batteries or Accumulators. Nearly ready. 

THE TELEPHONE. —By Dam SmtoLarm and F. O. RAPHAEL, In preparation, 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol П. By Dr. J. A. FLgMING,. In preparation. 

ELECTROMAGNETIC THEORY. Vol. Ш. By OTL HEAVISIDE In 
preparation. 

LOCALISATION OP FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL New Edition in preparation, 


STEAM TURBINES FOR POWER STATIONS. 


The Paper on Steam Turbines,” by Mr. S. E. Feppen, the 

electrical engineer to the Corporation of Sheffield, possesses one 
salient feature іп common with Mr. E. T. Ruraven-Murnay's 
Paper on “ Double-current Generators," upon which we com- 
mented last week, inasmuch asin either case the Paper represents 
the convictions upon which a practical and experienced engineer 
is prepared to stake his professional reputation. These are no 
doctrinaire Papers ; no essays based on speculative theorising; 
no irresponsible compilations of the labours of others. They 
express what their authors are prepared to do, and what, toa 
large extent, they actually have committed themselves to, in the 
power-station practice over which they have exercised control. 
Strikingly original and, to a considerable degree, defiant of 
the usual practice of their professional confréres, as these two 
engineers have shown themselves to be, it cannot be urged 
against them that their novel practice is rash. Neither of 
them is а novice ; each has had long and varied experience in 
the design and management of central stations. Their views 
therefore command the attention and merit the careful study 
of every electric power engineer in the United Kingdom. 
. Mr. Feppen certainly has made a bold stroke in deciding 
upon the equipment of his new Sheffield electricity works 
with units so novel and so large аз 1,500kw. steam turbo- 
alternators. But we fully support him in this venture, and 
are as confident as he is that the history of what steam 
turbines have done in recent years, and are doing to-day, is 
ample justification of his decision. Indeed, we expect to find 
that ere long recognised and common practice will sanction 
not merely 1,500kw. units, but turbo-alternator sets capable 
of developing double or treble this power. The steam turbine, 
speaking apart from incidents of manufacture, is a better 
engine the larger the size in which it is built. Whether, for 
electricity supply purposes or for electric traction it is likely 
to exceed some 5,000 н.>. it is too early to say; but, in the 
utilisation of steam turbines in the naval and mercantile 
marine, it is not unlikely that larger turbine engines even 
than this immense size of unit will be built before many years 
have elapsed. It stands greatly to Mr. S. E. Feppen’s credit 
that he has had the courage of his convictions, and has led the 
way in this important renaissance in steam practice—for the 
very first steam engine, the text books tell us, was а turbine. 

Notwithstanding the brevity of his Paper, Mr. Fennen has 
managed to compress within its compass most of the argu- 
ments in favour of the turbine type of steam engine, though 
they have inevitably suffered somewhat in the process of oom- 
pression. We do not suggest that they have been distorted ; 
far from that—but one or two of the major arguments have 
been compressed too much. For instance, we should have liked 
to have heard more about the use of superheated steam in 
turbines. In a brief paragraph near the closeof the Paper Mr. 
Екррем tells us that tests show that with 50°F. of superheat 
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there is 8 per cent., and with 100°F., 12 per cent. economy in 
steam consumption.” Some remarks are added with a view to 
show how much better than a Sulzer engine is a steam 
turbine, when supplied with superheated steam, as regards 
steam economy. It may fairly be assumed that the indicated 
economy of the Sulzer engine is the record point for reciproca- 
ting engines, though the elow-going Sulzer engine is beaten 
by some of its more fast-speed rivals in brake economy. But 
Mr. Feppen has not made the most of the superior economy 
of the turbine; nor does he insist with sufficient emphasis, 
we think, on the importance of superheating for this class of 
engine. Not only in mere steam economy, but also—and 
far more to the point—in heat economy, and thereby 
in money economy, superheating has the advantage over 
dry saturated steam. Wetness in steam is a source 
of loss and trouble in reciprocating engines, but it is 
far more troublesome and wasteful in а turbine, especially in 
that particular class of steam turbine which Mr. FREDDEN 
describes, No steam engine supplied with dry saturated steam 
can work without liquefaction occurring in the working steam 
chambers. Even a steam jacket does not get rid of this form 
of wetness. But little drops of water in a cylinder are not 
half so mischievous as they can be in the devious and narrow 
passages between the vanes of a turbine. It is on this account 
that superheating tells to such marked advantage in a turbine. 

The merits of steam turbine practice in electric power 
stations do not rest alone upon the superior economy of heat. 
Money is saved besides in other ways; and in addition to 
numerous direct financial gains, there are the savings indi- 
rectly resulting from the fostering of confidence in the public, 
owing to reduced risk of breakdown and the promptitude with 
which an accidental interruption of service can be remedied. 
Dividing these various good points into two classes, according 
as they severally belong to capital or revenue economies, we 
may notice that Mr. Freppen’s Paper enumerates several 
merits in each class. Koonomy of capital results from the 
adoption of the steam turbine, partly on account of its com- 
pactness and small weight, and partly because of the 
absence of those reciprocating movements, which in any 
ordinary steam engine, involve the construction of costly 
foundations. Floor space and the cost of land are economised 


by the small size; building costs are cut down on account of |: 


the small weights to be carried on the beams and columns ; 
auxiliary plant is economised, because of the compactness and 
simplicity of the station; and so on. Economy of revenue 
also is а consequence, not only from the saving in fuel, but 
also of lubrication, wages for attendance, cleaning and repairs, 
&c. In every important department, therefore, the adoption 
of the steam turbine in power stations, even for the largest 
units, is to be commended. 

The question naturally arises: Why, if all this be true, 
are steam turbines not in more general use? It is difficult to 
give a wholly satisfactory answer to this question. There are 
but few distinctive types of steam turbine as yet on the market, 
and, of these, only the Parsons engine has been extensively 
adopted in this country. But even the number of Parsons 
engines in use is much below what might reasonably have 
been anticipated from the performance of this engine. It will 
be remembered by our readers that Н.М. Queen VICTORIA was 
graciously pleased to extend the master patent for this engine, 
on the completion of the 14 years’ period, on the usual 
grounds of exceptional merit and lack of adequate remun- 
eration. Since that time the steam turbine certainly 
has been somewhat more en evidence than formerly, but 
even nowadays it is the exception rather than the rule 
to come across an engine of this type. Mr. Frppsn’s 
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explanation that all this is due to the ‘‘inherent conservatism 
to which British engineers are only too liable,” may contain a 
germ of the truth, but it is very far from being the complete 
explanation. Doubtless, some of the apathy of British engi- 
neers towards steam turbines is due to lack of energy in 
bringing these engines before public notice. If the merits of 
the turbine were to be more prominently and more pereis- 
tently brought before the notice of the public and the pro- 
fession, we believe that this engine would frequently be adopted 
where at present its advantages are unknown. Be this as it 
may, the fact remains that the steam turbine is not used one- 
tenth as much as it deserves to be. Sooner or later it must 
have its deserts. 


THE EFFECTS OF SELF-INDUCTION AND CAPACITY 
IN ELECTRIC TRANSMISSION. 


BY G. Н. BAILLIE. 


The self-induction of a transmission line is а quantity rarely 
taken seriously by engineers in England; the capacity has 
received more attention, which has always taken the form of 
abuse. The neglect of the one and the abuse of the other 
are the outcome of existing conditions in England—namely, 
supply at a power-factor of unity or nearly unity. A line 
supplying an induction motor load with low power-factor 
works under very different conditions, and it is known that 
then self-induction may become a decided nuisance, and that 
capacity may present some redeeming features. As the various 
power distribution schemes will probably bring about an 
extended use of induction motors, it may be useful to consider 
to what extent self-induction and capacity should be taken 
into account in practical work. Their effects have been fully 
worked out in the case of some long overhead lines in America 
and Canada, but the original Papers are not always accessible, 
and generally give formule dealing with natural logarithms, 
electrostatic units and the square root of — 1, which are far 
from inviting. 

A collection of formulæ applicable to the different systems 
of transmission, and more in accordance with slide-rale 
requirements may prove of use. 
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Sel / induotion.— The way in which the drop due to self- 
induction depends on the power-factor is clear from a diagram. 
If OE’ is the pressure at the end of the line, EA the resistance 
drop, and AE the self-induotion drop, at right angles to the 
current, then OE is the generator pressure. So long as the 
lag is small AE is nearly at right angles to OK’, and OE 
differs little from OA; but if the lag be large, as shown by 
dotted lines, the selfinduction E. M. F. is more in line with 
OE', and appreciably increases OE. a 

It is worth notice that self-induction diminishes the angle 
of lag between the pressures at the two ends of the line, and 
makes the power-factor a& the generator end less than that at 
the receiver end. | 

Single-phase Line.—In Fig. 2 OA is the current C' lagging 
behind the receiver pressure ОЕ by an angle Фф. 

E'B - 2RC' is the resistance drop. к | 

BE=2pLC’ is the self-induction drop, R and L being the 
resistance and self-induction per wire. 

OE is then the generator pressure, and Е? = E? + C?(4R3 


5 L 
+ аруз) +2E'C / AR? 40 L. cos (ф - 0), where 0 = tan ^. 


This unwieldy expression can be much sim plified. If thore 
were no self-induction, E would be OB, or practically equal to 
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OC in numerical value, E'C being the resistance drop due to 
the effective current C (or C' cos $) ; with self-induotion, E is 
practically equal to OD in numerical value, DC being the self- 
induction E.M.F., and equal to 2pLC' ein p or 2pLC tan ф. 
For practical purposes, therefore, the formula becomes 
E = E' + 2RC + 2pLC tan $4, the three terms being respectively 
receiver pressure, resistance drop, and self-induction drop. С 
is the effective current, or the component of current in step 
with the pressure. 
to ,!, per cent 
Three-phase Line.—'The three wires are usually placed at the 
angles of an equi-lateral triangle, and then the magnetic field 
due to one wire will not affect that due to the other two. 
The fields due to these two differ in phase by 60deg., and 
their resultant is, therefore, ,/3 times the field due to each 
wire. The effect of self-induction in each wire is, therefore, 


у times that in each wire of а single-phase line. 


To transmit the same power, the current in each wire is 
1/ Jg times that in the single-phase, and, consequently, the 
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drop due to self-induction in a three-phase line is half 
that in a single-phase line. It is true that the wires will 
have half the section in the three-phase line, and there- 
fore a higher ‘self-induction, but the difference is only 
some 7 per cent. If the wires be arranged in a plane, y 
the self-induction will be somewhat larger, owing to the & 
influence of the third wire, but the increase is always & 
negligible, and, as far as self-induction is concerned, it s 
is immaterial how the wires are arranged. = 
Two-phase with Four Wires.—lf AB and A'B' represent & 
the wires of the two single-phase circuits, and the, wires Р 
be arranged in the corners of a square as in Fig. 8, the E 
field in the loop AB is the resultant of that due to all 
four wires. The combined effect of A'B’ on the loop 
is a fixed amount equal to 0:00022 henrys per mile 
of circuit, at right angles to the main field. The 
resultant field in AB is in no practical case appreciably 
increased by the presence of A’ and B’. Comparing 
with the single-phase system to transmit the same 


A B A d 
О o О о 
A , 

О 8 5 S 
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power the current in any wire is one-half, and the wires are 
half the section. The drop due to self. induction is then about 
8 per cent. more than half that in the eingle-phase system. 
In the arrangement shown in Fig. 4 the drop in AB is 
increased by that due to 0:00022 henrys per mile of circuit, 
which, in the case of cables may be a large percentage of the 
whole self-induction drop. Fig. 8, therefore, shows the better 
arrangement, For the same reason, if urranged in a plane, 
the order А, B, A’, B' is better than A, A’, B, B', which again 
is better than A, A', D', B. 

Two-phase with Three Wires.—In this, the field between either 
outer wire and the middle is due to the current in the outer, 
plus ,/2 times this current in the middle, combined at an angle 
of 45deg. The selfinduction, therefore, must be taken as 
2-24 times that due to each wire with the current in the outer 
wires, and its effect in this system is somewhat greater than 


For practical cases the formula is correct 


0 0018 


0 0016 


0:0010 
0 00(8 
0*( 006 


0'CO04 


that in the two-phase with four wires or the three-phase 
system. 

Value of Self-induction.—The self-induction of two parallel 
wires in millihenrys per mile per wire is 07416 log,,2a/d + 0:08, 
where a = distance between wires and d = their diameter. 

Fig. 5 is a curve giving the henrys per mile for different 
ratios 2a/d. 

This is applicable to a single-phase or two-phase four-wire 


line. For a three-phase line, multiply by у? or 0:866 to 


get the effective self-induction per mile of wire. For a two- 
phase, three-wire line multiply by 29:24 to get the effective 
self-induction per mile of each of the two circuits, considering 
the current in the outers. 

The above formula also gives the self-induction of concen- 
tric cables, if a represents the radius of the outer conductor 
(vide W. H. Everett, Electrical Review, Vol. XLVII., p. 781). 
This, however, is negligible, except for high-tension cables, 
and then the effect of the self-induction is negligible. 

The value of the drop of pressure due to self-induction is 
best expressed as a percentage of the resistance drop, for, as 
both are directly proportional to the current and to the length 
of line the percentage depends only on the size and distance 
apart of the wires. 
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Е „М -ta 
and in a three-phase line 100 R nó 
and the percentage holds equally for a single- 


In a single-phase line, the percentage is 100 tan ф 


= 100", {an ф, 


= 100 . tan G, 
phase, three phase and, of course, two-phase four - wire line. In 
a two-phase line with three wires the expression for the resis- 
tance drop with a low power-factor is so complex that the 
self-induction drop cannot be simply expressed in the same way. 
With a low power factor the percentage may be more than 
twice that for single-phase. 

The expression for the self-induction drop in per cent. of 
the resistance drop, may be written 


ene di 2:56a „4? 2-56а 
0:465 pian ф log -y „ or 8 5 tan ꝙ. log 2d 


where R is the resistance per wire, n the frequency, and d 
the diameter in inches, and ¢ the angle of lag at the end of 
the line. (These and the following logarithms are all to the 
base 10.) 
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The second expression is applicable only to solid wires; for 
stranded cables it gives a value slightly too high. 

In Fig. 6 are curves showing the drop of pressure due to 
self-induction in per cent. of the resistance drop for overhead 
lines. The abscisse represent distances apart of the wires. 
Three curves are given for conductors—O:6in., 0:86in. and 
0:2in. diameter, representing, roughly, 87/14, 19/15 and 19/19 


cables. The first and last may be taken as maximum and. 
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minimum sizes for overhead lines, while the 0:36in. is an 
average size, corresponding to No. 00 wire. The curves are 
calculated for a power-factor of 0'7 and a frequency of 50~. 
For power-factors of 0:8 and 0:9 (accurately 0:895) the values 
must be multiplied by } and 4 respectively. The maximum 
drop likely to occur in overhead lines due to self-induction is 
about twice the resistance drop at 50— and & power-factor of 
0-7, and the minimum about one-third of it. In an average 
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line the drop will be doubled by reason of its self-induction. 
It may be noticed that, although the self-induction itself 
diminishes as the size of conductor increases, the drop due to 
it, expressed as а percentage of the resistance drop, increases 
rapidly as the size. For this reason the selfinduction drop 
in cables, often considered negligible, may be an important 
factor in the regulation of pressure. Fig. 7 gives the corre- 


sponding curves for cables of the same size, with the addition 
of a lin. cable. In this the self-induction drop is very large; 
its minimum value, allowing lin. insulation between the cables, 
is 160 per cent. of the resistance drop, and in the case of single 
cables drawn into ducts it may amount to three times the 
resistance drop. With а 0:61р. cable (0:21 sq. in.) the minimum 
is about 70 per cent. of the resistance drop, and, run in ducts, 
the self-induction may more than double the drop. 

On lighting circuits the effect of self-indaction is negligible ; 
in the secondary the power-factor is unity, and in the primary, 
though the excitation of the transformers can produce а large 
lag at low loads if no transformers be cut out of circuit, 
yet the high-tension mains are comparatively small, and so 
have a negligible self-induction drop. As an extreme case, 
may be cited one of the St. Petersburg lighting companies, 
where the power-factor of the primary is as low as 0:58 at low 
loads, but even then the presence of a self-induction drop 
would tend to assist regulation rather than hinder it. But on 
power circuits supplying induction motors the case is very 
different. A 100 н.р. induttion motor, built by the General 
Electric Co, had a power factor varying from 0°48 at quarter- 
load to 0:76 at full load, and though by use of a very small 
air-gap the full-load power-factor may be increased to 0°9, 
yet a power-factor of 0-7 is not too low an average to assume 
on a power circuit; the figures given above for the self- 
induction drop are then applicable, and show that both in 
overhead lines and in cables the self-induction calls for some 
attention. Of course, on power circuits good regulation is not 
во important as on lighting circuits, but this fact is generally 
discounted by allowing a larger drop in the line. Before 
leaving the subject of self-induction, it should, perhaps, be 
pointed out that the loss of pressure is not accompanied by a 
loss in power, for the reason that the power-factor increases 
along the line. 

(То be concluded.) 


—— 


AN IMPROVED FORM OF LABORATORY 
RESISTANCE FURNACE. 


In our issue of May 30th we gave some details of a recent 
determination of the melting point of manganese, in a new 
form of electric resistance furnace constructed by Herr W. C. 
Heraeus, of Hanau, Germany. This furnace may, doubtless, 
prove of value to some of our readers, since by its aid tem- 


Fic. 1. 
peratures ranging up to 1,500°C. can be attained with а 
control so perfect, that the successive increases in temperature 
need not exceed 5°C., if so desired ; and we, therefore, abstract 
а recent article describing the furnace contributed by Herr 
ҮҮ. C. Heraeus to the Zeitschrift für Elektrochemie. 

The general external appearance of the furnace is shown in 
Fig. 1. It comprises: An inner heating tube of porcelain, R, 
around which is wound a spiral of thin platinum foil, the 
terminals of which are shown at-E and F; an asbestos tube, 
A, enclosing the porcelain tube and its spiral; and a sheet- 
iron drum, B, filled with powdered glass or quartz in order to 
minimise losses by radiation. 

The chief feature of the furnace is the platinum resistance 
spiral. In the original form of furnace this was constructed 
of wire, but it was found that only imperfect contact with 
the inner tube could be obtained, and that loss of heating 
effect and destruction of the spiral speedily occurred. The 
later furnaces are, therefore, constructed with spirals of very 
thin platinum foil. The contact between the spiral and tube 
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with this thin foil can be made so intimate, that complete 
transference of -the heat from the foil to the tube occurs 
when the current is passed through the apparatus. The foil 
used is only 0:007mm. thickness, and 4 to 5 grammes suffice to 
provide the heating spiral for a furnace having an inner tube 
lin. in diameter and 15їп, in length. The spiral is, of course, 
connected in circuit with a resistance box, and the temperature 
is regulated by increasing or diminishing the resistance in the 
external circuit. A Chatelier thermo-couple is employed 
to determine the temperature in the interior of the porcelain 
tube with this furnace, and, as in the case of the manganese 
melting point determination, the substance can be heated in 
any desired atmosphere. Another form of the resistance 
furnace suitable for heating crucibles is shown in Fig. 2. In 
this case the platinum spiral, the terminals of which are 
shown at 88, is wound upon a porcelain cylinder, R, slightly 
larger in internal diameter thau the crucible which is to be 
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heated. The spiral is covered on the outer side with asbestos 
sheet, and the space A between this and the outer furnace 
walls, C., is filled with powdered quartz or glass. The 
thermo-couple used for determining the temperature in the 
interior of crucible is shown in position at T. 
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A MAGNETIC DETECTOR OF ELECTRIC WAVES, 
WHICH CAN BE EMPLOYED AS A RECEIVER FOR 
SPACE TELEGRAPHY.* | 

BY d. MARCONI, M I E. E. 


The present note bears upon the special manner in which a core or. 
rod of iron or steel placed 1n a varying magnetic field is affected by 
high-frequency oscillations transmitted from considerable distances. 
The magnetisation and demagnetisation of steel needles by the effect 
of electrical oscillations has long been known, and has been noted 
especially by Prof. J. Henry, Abria, Lord Rayleigh, and others. 
Mr. E. Rutherford also has described a magnetic detector of electric 
waves, based on the partial demagnetisation of a small core com- 
posed of fine steel needles, previously maguetised to saturation, and 

laced in a solenoid of fine copper wire connected to exposed plates. 

y means of a magnetometer Mr. Rutherford succeeded in tracing 
the effects of his electrical radiator up to a distance of } mile across 
Cambridge.t 

The detector which I am about to describe is, in my opinion, based 
upon the decrease of magnetic hysteresis which takes place in iron 
when, under certain conditious, it is exposed to the effect of high- 
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* Paper read before the Royal Society, June 12th. 
t See Phil. Trans., A, Vol. CLXXXIX. (1897), pp. 1-24. 


frequency or Hertzian waves. As employed by me up to the present, 
it has been constructed in the following manner :—On a core or 
consisting of thin iron wires are wound one or two layera of thin 
insulated copper wire. Over this winding insulating material is 
placed, and over this again, another longer winding of thin copper 
wire contained in a narrow bobbin. The ends of the winding 
nearest the iron core are connected to the plates or wires of the 
resonator, or, as is the usual practice in long-distance space tele- 
graphy, to earth and to an elevated conductor ; or they may be con- 
nected to the tecondary of a suitable receiving transformer or 
intensifying coil, such as are now employed for syntonic wireless 
telegraphy. The ends of the other winding are connected to the 
terminals of a telephone or other suitable receiving instrument. 
Near the ends of the core, or in close proximity to it, is placed a 
magnet, preferably a horseshoe magnet, which by a clockwork 
arrangement, is so moved or revolved as to cause а slow and constant 
change, or successive reveraals, in the magnetisation of the iron core. 
I have noticed that if electrical oscillations of suitable period be sent 
from a transmitter according to the now well-known methods, rapid 
changes are effected in the magnetisation of the iron wires, and these 
changes necessarily cause induced currents in the windings, which 
induced currents in their turn reproduce on the telephone with great 
clearness and distinctness the telegraphic signals which may be sent 
from the transmitting station. Should the magnet be taken away, or 
its movement stopped, the receiver ceases to be perceptibly affected 
by the electric waves, even when these are generated at very short 
distances from the radiator. 


This detector has been successfully employed for some time in the 
reception of wireless telegraphic messages bet ween St. Catherine’s Point, 
Isle of Wight, and the North Haven, Poole, over a distance of 30 miles, 
and also between Poldhu, in Cornwall, and the North Haven over 
a distance of 152 miles, of which 109 are over sea and 43 over high 
land. It has also been ascertained that signals can b» obtained over 
these distances with the new detector when employing less power at 
the trausmitting station than is necessary if a reliable coherer be 
substituted for the magnetic detector. I have had occasion to notice, 
however, that the signals audible in the telephone are weakest when 
the poles of the rotating magnet have just d the core and are 
increasing their distance from it, whilst they are strongest when the 
magnet poles are approaching the core. 


Very good results have also been obtained by keeping the magnet 
fixed, and using an endless iron rope or core of thin wires revolving on 
pulleys (worked by a clockwork arrangement), which cause it to 
travel through the copper-wire windings, in proximity to a horeeshoe 
magnet, or, preferably, two horseshoe magnets with their poles close 
to the windings, and with their poles of the same sign adjacent. In 
this case the copper-wire windings are separated from the iron by 
means of a stiff, thin pipe of insulating material in order to prevent 
chafing of the wires. With this arrangement the signals appear to be 
quite uniform in strengtb. 


There appears to be a certain magnetic force which gives best 
results, but different qualities of iron require different values. There 
would also appear to be a particular 17 of revolution for the 
magnets employed which is more suitable than any other. I have 
obtained good results when causing the magnets to revolve at the 
rate of one revolution every two seconds, or, when using a moving 
core, by causing it to travel at a speed of about 30cm. in four seconds 
Either iron or steel can be used for the cores or revolving rope, but 
I have observed that by far the best effects are obtained when using 
hard.drawn iron wires or iron wire that has been considerably 
stretched or twisted beyond its limits of elasticity prior to its employ- 
ment. I have used cores generally consisting of about 30 hard- 
drawn iron wires of approximately 05mm. in diameter, with a 
winding on them made up of a single layer of silk-covered copper 
wire 0019cm. in diameter and of a total length of 2:4 metres. 
The other winding, connnected to the telephone, has consisted of 
similar wire, and 1 have been in the habit of employing a sufficient 
number of turns of it to give a resistance about equal to that of the 
telephone used. . 

It would, no doubt, be possible to obtain the signals by causing the 
iron core to act directly on a telephone diaphragm, and in this case 
the secondary winding on the core could be omitted. The length of 
the electric waves used in the experiments between St. Catherine's 
Point and North Haven was about 200 metres. If longer waves are 
employed it is desirable that the length of the winding nearest the 
iron should be increased. 

This detector, as I have already stated, appears to be more sensi- 
tive and reliable than a coherer, nor does it require any of the adjust- 
ments or precautions which are necessary for the good working of 
the latter. 

Further advantages in its use become apparent when it is employed 
in connection with my syntonic system of spacetelegraphy. Accord- 
ing to this system, electrical syntony between the transmitter and 
receiver is dependent on the proper electrical resonance of the various 
circuits of transformers used in the receivers. With certain coherers 
one difficulty has been that it was not always possible to restore them 
by mechanical tapping to the same electrical resistance which they 
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posce before being affected by the transmitted electric waves, 
e result being that the secondaries of the receiving transformers 
were at certain times open and at other times cl by a variable 
resistance, thus caueing an appreciable variation in their natural 
period of electrical oscillation. | 

The magnetic detector which I have described possesses, on the 
other band, a practically uniform and constant resistance much 
lower than that.of a coherer in its sensitive condition, and, as it will 
work with a much lower E. M. F., the secondaries of the tuning trans- 
formers can be made to possess much less inductance, their period 
of oscillation being regulated by a condenser in circuit with them, 
which condenser may be much larger (in consequence of the smaller 
inductance of the circuit) than those used for the same period of 
oscillation in a coherer circuit, with the result that the receiving 
circuits can be tuned much more accurately to a particular radiator 
of fairly persistent electric waves. 

The considerations which led me to the construction of the above- 
described detector are the following :—It is a well-known fact that 
after any change has taken place in the magnetic force acting on a 
piece of iron, some time elapses before the corresponding change in 
the magnetic state of the iron is complete. If the applied magnetic 
force be either subjected to a gradual increase followed by an equally 
gradual diminution, or сапы] to effect a cyclic variation, the corre- 

ding induced йо variation in the iron will lag behind the 
н аан in the applied force. To this tendency to lag behind Prof. 
Ewing has given the ‘name of magnetic hysteresis. It has been 
shown also by Gerosa, Finzi and others that the effect of alternating 
currents or high-frequency electrical oscillations acting upon iron is 
to reduce considerably the effects of magnetic hysteresir, causing the 
metal to respond much more readily to any influence which tends to 
alter its magnetic condition. The effect of electrical oscillations 
probably, is to bring about a momentary release of the molecules of 
iron from the constraint (or viscosity) in which they are ordinarily 
held, diminishing their retentiveness, and, consequently, decreasing 
the lag in the magnetic variation taking place in the iron. 

I therefore anticipated that the group of electrical waves emitted 
by each spark of a Hertzian radiator would, if caused to act upon a 
piece of iron which is being subjected at the same time toa slowly 
varying magnetic force, produce sudden variations in its netic 
hysteresis, which variations would produce others of a sudden or 
jerky nature in its magnetic condition. In other words, the mag- 
netisation of the iron, instead of slowly following the variations of 
the шы force applied, would, at each spark of the transmitter, 
suddenly diminish its magnetic lag caused by hysteresis. These 
jerks in the magnetic condition of the iron would, I thought, cause 
induced currents in a coil of wire of strength sufficient to allow the 
signals transmitted to be detected intelligibly on a telephone, or, 
perhaps, even read on a galvanometer. The tests to which I have 
referred above confirm my belief that the magnetic detector can be 
substituted for the coherer for the purposes of long-distance space 
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THE EFFECT OF DAYLIGHT UPON THE PROPA- 
GATION OF ELECTROMAGNETIC IMPULSES OVER 
LONG DISTANCES.* 


BY G. MARCONI, M. L E. E. 


During some long-distance space telegraphy tests carried out 
towards the end of February last between a transmitting station 
situated at Poldhu, on the coast of Cornwall, and a receiving station 
on board the U. S. s.s. “ Philadelphia” travelling from Southampton 
to New York, I had the opportunity of noticing, for the first time in 
my experience, considerable differences in the distances at which it 
was possible to detect the received oscillations during daylight, as 
se a with the distances at which the effects could be obtained 
at t. | 

Before describing the results obtained, it may be useful if I give a 
brief description of the nature of the apparatus used at the tranamit- 
ting and receiving stations. The transmitter at Poldhu was similar 
in principle to that used by me in previous work,t but the elevated 
conductor at the transmitting station was much larger, and the 
potential to which it was charged at the peak of each electrical 
oscillation very much in excess of any that had been previously 
employed. The transmitting elevated conductor consisted of 50 
almost vertical naked copper wires, suspended at the top by a hori- 
zontal wire stretched between two poles each 48 metres high and 
pe 60 metresapart. These wires were separated from each other 

y a space of about 1 metre at the top, and, after converging together, 
were all connected to the transmitting instruments at the bottom. 
The potential to which these conductors were charged during trans- 
mission was sufficient to cause sparking between the top of the said 
wires and an earthed conductor across a space of 30cm. 

The general engineering arrangements of the electric-power station 


* Paper read before the Royal Society, June 12th. | 
t See Journal of the Society of Arts, Vol. XXIX, pp. 506—517. 


erected at Poldhu for creating the electric waves of the frequency 
which 1 desired to use, were made by Dr. J. A. Fleming, F. R. S, who 
also devised many of the details of the appliances for producing and 
controlling the electric oscillations. These, together with devices 
introduced by me and my special system of syntonisation of inductive 
circuits, have provided an electric wave generating plant more power- 
ful than any hitherto constructed. 

At the receiving station on the ship, one of my receivers, as 
described in the Society of Arts Paper above referred to, was 
employed, and the signals were recorded on the tape of a Morse 
recording instrument. A receiving transformer accurately tuned to 
the period of the electrical oscillations radiated from the trans- 
mitting station at Poldhu was connected to the coherer in the usual 
manner. "The receiving elevated conductor was constituted of four 
almost vertical wires sustained in position by the ship's mast, the 
summit of which wires was about 60 metres above the sea level. At 
their lower end they were all connected to the receiving instrument. 

My assistants at Poldhu had received instructions to send a succes- 
sion оѓ“ S's? and a short message at a certain prearranged speed every 
10 minutes, alternating with 5 minutes of rest, during the followi 
hours :—From 12 to 1 a.m, from 6 to 7 a.m, from 12 to 1 p.m. aad 
from 6 to 7 p.m., Greenwich mean time, every day from Feb. 23 to 
March 1 inclusive. On board the ** Philadelphia," I did not notice 
any apparent difference between the signals received in the day and 
those received at night-time, until after the vessel had ed a 
distance of 500 statute miles from Poldhu. At distances of over 
700 miles, however, the signals transmitted during the day failed 
entirely, while those sent at night remained quite strong up to 1,551 
miles, and were even clearly decipherable up to a distance of 2,099 
miles from Poldhu. | 

It is interesting to note that at the time of the year at which these 
experiments took place, daylight at Poldhu was rapidly increasin 
between the hours of 6 a.m. and 7 a.m., and on the “ Philadelphia,” 
I noticed that at distances of over 700 miles from the sending station, 
the signals at 6 a.m. were quite clear and distinct, whereas by 7 a.m. 
they had grown weak almost to total disappearance, their саа 
thus apparently diminishing in proportion as daylight inc at 
Poldhu. No such weakening of the signals was noticeable between 
the houra of 12 midnight and 1 a.m. : 

With a view to further tests in this same connection, I carried out 
other experiments between the station at Poldhu and a receiving 
station (in all respects similar to the one on the Philadelphia”) 
situated at theNorth Haven, Poole, Dorset. The distance between the 
North Haven and Poldhn is about 152 statute miles, of which 109 
are over sea and 43 over high land. It was found that the signals 
from Poldhu could be рет су well received at the North Haven 
during the night when four vertical wires 12:1 metres high were 
used in connection with the receiving instrumenta, whilst, all other 
conditions being the same, during the day the height of the wires 
required to be 18:5 metres in order t» receive the same signals with 
equal clearness. 

The cause of these observed differences in the effects obtained by 
night, as compared with those noticed by day, may be due to the dis- 
electrification of the transmitting elevated conductor, operated by the 
influence of daylight. The electrical oscillations in the transmitting 
elevated conductor may thus be prevented by the discharging influ- 
ence of light from acquiring so great an amplitude as they attain 
during darkness, The diselectrification of negatively-charged metallic 
bodies by light has been noticed by many observers," and as each 
alternate half-oscillation in the transmitting elevated conductor 
must necessarily charge it negatively, the dissipating effect of light on 
each alternate oscillation of the electrical wave in the transmitting 
wire may be sufficient to cause a material decrease in the amplitude 
of the oscillations. Other tests were instituted with the object of 
ascertaining whether the illumination of the spark-gap of the trans- 
mitter had any effect upon the impulses transmitted, and accordingly - 
the ball dischargers were enclosed in а box opaque to light. No 
perceptible difference, however, was noticed in the strength of the 
JERE oe whether the spark-balls were or were not exposed 
to daylight. | 

It would be interesting to ascertain whether the same effects are to 
be observed when using transmitting elevated conductors covered 
with insulating material opaque to ordinary light. I have never 
noticed any appreciable difference in the distances over which signals 
are obtainable during the day and the night respectively in the course 
of all the other numerous experiments which I have carried out 
with installations not designed for very long distances, and in which 
the electrical power used at the sending station has been small com- 
ү with that ueed at the Poldhu installation. Probably the much 

igher potential to which the elevated conductor at Poldhu was 
charged may have greatly increased the facility with which losses 
might occur, due to diselsctrifica tion through the influence of day- 
light. I hope to be able to make a аре study of the effects 
described in this note in the course of further long-distance tests 
which are likely to be undertaken shortly. 


* See Papers by Messrs. Elster and Geitel in Wiedemann’s Annalen, 
pp. 58—40, also p. 497; also remarks of Prof. Rigbi in Comptes Rendus, 
Vol. CVII., р. 559. 
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STEAM TURBINES.* 


BY 8. E. FEDDEN. 
(City Electrical Engineer, Sheffield.) 


The technical details of the steam turbine have been very pro- 
minently placed before engineers lately, in numerous able Papers, 
that the author does not consider it necessary to go over this ground 
again. Suffice it to say that the construction of the steam turbine is 
simplicity itself, as it consists only of a hollow drum revolving in а 
stationary drum or cylinder, each with teeth or vanes attached, and 
80 arranged that they clear each other. The two cylinders are steam 
‘packed, and, of course, the thrust guides require careful adjustment 
eo that the veins do not clash. Of late years this turbine engine has 
been meeting with signal suecess, and many engineers are now con- 
sidering whether it is not destined to revolutionise the means of 
obtaining power from steam both by land and by sea. The author 

gests, however, that engineers and inventors should turn their 
attention towards bringing to perfection gas turbines now that cheap 
gas is available, and the ideal engine, combined with the most economi- 
cal way of obtaining electrical energy from coal, may then result. 

The fundamental principle attending all methods of electrical 
working is implied by the word "velocity," a requirement 
eminently possessed by the dynamo, motor and rotary converter, 
owing to the entire absence from these machiness of reciprocating 
parts. 'This requirement, however, is not possessed by the prime 
mover—the modern reciprocating engine. Velocity was first obtained 
on the dynamo by means of belts or ropes, but this method of driviug 
was soon discarded ; it took up too much available floor epace, and 
was an unsatisfactory and inefficient arrangement at the best. The 
attention, therefore, of the most prominent engineers in the world 
was directed towards increasing the speed of the engine, во as to 
adapt it for direct coupling to the high-speed dynamo or alternator. 
The efforts of these engineers were attended with very great success 
in Britain, and they were able, not only to couple their new high- 
eed engines to the dynamos, but they aleo obtained those qualities 
of economy and reliability of working claimed for the slow-speed 
engine with its belt drive, and the market now supplies high-speed 
engines of moderate sizes and of British manufacture, which are 
second to none in the world. 

The demand for electrical energy for all purposes has, however, 
increased by leaps and bounds, and has thus called for larger gener- 
ators and r engines with heavy reciprocating parts ; therefore, 
more strain and wear, bringing incr engine troubles. High- 
speed engines are now being built with pistons considerably over 
2 tons weight. Such a piston will have to start and stop from 400 
to 500 times per minute. When this enormous weight, making во 
many revereals per minute, is considered, it will not be difficult to 
imagine the steam-hammer effect obtained if the least thing goes 
wrong with the valve setting or the compression. On account of the 
increased en ine troubles with high-speed engines, manufacturers 
are now falling back to moderate speeds, and many to slow speeds, 
although this is attendant with an increased cost of the plant. 

Taking into consideration the large demands for electrical energy 
which must be made in the near future, it seems probable that the 
size of the generator and жаы re engine will become unmanage- 
able, also great difficulties will be experienced in shipping and 
erecting the same. The aim of all engineers should be simplicity, 
and the modern reciprocating engine, with its numerous complica- 
tions, cannot by any means be considered the embodiment of this 
principle of simplicity. The t number of its moving parts, 
which require watching aud adjustment, increases the cost of main- 
tenance and attendance. Engineers who have had charge of power 
stations of from 6,000 H. P. to 10, 000 E P. are fully aware of the laborious 
and never-ending work and watchfulness required to maintain their 
. reciprocating engines in fair running order; the station calls, 
incident to the taking up of brasses, repairs and adjustments to 
valves, gland packing, cylinder lubrication, automatic governors, 
trip valve gears, and many other things, are items that go to build 
up the daily and nightly experience of the present-day station 
engin 


eer. 

Engineers laying down new plant have to consider the increased 
cost of building, the larger floor space required, the longer lengths 
of steam and exhaust piping, valve-opening gears, and heavy cranes 
for lifting, which are required in the case of large reciprocating 
engines, as against the requirements of a station laid out with steam 
turbines. The massive nature of foundations, the time required for 
delivery and erection of large plants, are items which often seriously 
delay the speedy completion of contracts. It was owing to these 
and similar reasons that the author's attention became directed 
towards the steam turbine offering a possible solution of the dith- 
culty, and a short experience with generators of this type has since 
formulated his belief that progress in the generation of electrical 
energy lies in this direction. 

The failure of the steam turbine to secure earlier appreciation was 
probably due in great measure to that inherent conservatism to 


* Paper read before the Municipal Electrical Association, July 3rd. 


which British engineers are only too liable. Two years ago the 
author had the opportunity of going through the country to inspect 
all the larger EDE installations, and the conclusions then arrived 
at were :—(1) It was inadvisable to put down a steam turbine to 
exhaust to atmosphere ; (2) it was inadvisable to put down a steam 
turbine of a small size; (3) it would be policy to instal steam 
turbines from 200kw. to 300kw. and upwards either for alternating or 
continuous-current generation for lighting or power, provided there 
was a plentiful supply of cold water available for condensing 
purposes, and also provided that surface condensers were used, all 
the water being returned to the boilers. | 

From the year 1885 until 1890 nearly all the turbines manufac- 
tured were non-condensing and of comparatively small type. They 
were not economical—in fact, many engineers called them steam 
eaters ; but great improvement, both in construction and design, has 
since been made in them, and this has lead to a very much amaller 
steam consumption, so that there is now on the market a steam 
turbine which, in the larger sizes, and in the matter of steam con- 
sumption, i8 ls amici of holding its own against any triple expansion 
engine yet produced. Even in the early days, when they were con- 
sidered steam eaters, their smooth running and general adaptability 
to the driving of electrical machinery was the’ subject of much 
comment, The author, however, wishes to call the attention of the 
members to a few of the advantages which the adoption of the steam 
turbine, when running under ordinary conditions for working ina 
power station, has impressed upon his mind. | 

As many members аге no doubt aware, а steam turbine of 500kw. 
capacity, 100 cycles single-phase, was brought from the Paris Exhibi- 
tion into the Sheffield station about 18 months ago, and was running 
on the town load within three days of the time of its arrival at the 
station doors, and within about three weeks’ of the date of the order 
by telegram. It was simply dropped down on the station floor with- 
out any preparation in the way of foundations, and has since, over 
the period stated above, run more or less continuously, and d 
longer hours than any other plant in the station. It runs in р 
with alternators both of the iron and copper type, with engines of 
the triple and compound type, and can be brought up to speed to 
meet the demands of a sudden load much more quickly than any 
other of the neighbouring plants. 

Boiler priming or wet steam simply causes momentary slackening 
of speed until the turbine clears itself of water. Other advantages. 
are as follows :—(1) Absolutely steady nature of turning moment. 
(2) Entire absence of cylinder lubrication, which, therefore, allows 
of all the condensed steam being returned to the boilers. The 
saving in this one item alone materially assists in the reduction of 
station coste. (3) The time occupied in cleaning down is brought to 
a minimum, and is about one-sixth of that required with a recipro- 
cating engine of similar capacity. (4) The entire absence of шо 
surfaces and packed glands within the steam chamber will permit о 
the use of superheated steam without fear or injury. The turbine 
specially lends itself to the use of auperheat of a high temperature, 
and in this respect poseesses a considerable advantage over a recip- 
rocating engine. (5) Exceedingly small costs for attention and repairs 
and great reliability of working. These last items bring home to the 
engineer more forcibly than anything else the advantages of a purely 
ro as о d to a reciprocating, motion. | 

When considering the laying down of a steam turbine plant, the 
main factors to be considered are :— 

First.—Good vacuum in the condenser. This is even more necee- 
sary than with an ordinary engine as the makers claim that the turbo 
expands the steam right down to the vacuum of the condenser. 
The following table of actual tests taken on a 500kw. set illustrate 
how important it is to obtain a high vacuum :— 


Consumption of 500kw. Turbo- altern ators, Running at 2,500 r e volutions 
with 14016. Steam Pressure at ths Stop Valve and no Superheat. 
2 a ate шал рш A ыды ĩͤ иш cles e 


Vacuum constant from 


full load to no load. Consumption per kilowatt-hour. 


Inches of mercury. | Full load. | Half load. Quarter load, | No load. 
29 m x Pe 1.500 
28 22:2 25:6 22:4 1,700 
21 231 26:9 34:5 1,900 
26 24:0 282 | 36:6 2,100 
25 251 297 | 390 2,300 
24 22 ' 312 41 2,500 
25 275 | 329 | 448 2,700 
22 289 | 347 463 2,900 


| 
ü ыы хылы шшш RUN DRM 
Second.—Arrangements for high superheat, as tests show that with 
50°F. of superheat, there is 8 per cent., and with 100*F., 12 per cent, 
economy in steam consumption. From the tests taken on the 
1,250kw. steam turbine sets, which are now working satisfactorily 
at Elberfeld, in parallel with Sulzer engines, where the spee 
ratio is something like 16 to 1, it was shown that there was а 
gain of 12 per cent. with 55°C. superheat, and that every inch 
vacuum improves the steam consumption by 4 per cent. It was 
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also shown that the steam consumption in the turbines, other 
things being equal, decreased constantly with increasing loads, 
whereas the Sulzer engines showed a less economy over three- 
quarter load. 

The steam consumption in a turbine closely follows the right line 
law, or is proportional to the load added to & constant quantity 
which represents the consumption of steam at no-load. 

The new 1,500kw. turbo-alternators which the author is installing 
at Sheffield power station will, with their own condensers, only 
occupy the space of 730ft. -The foundations will be of the simplest 
description, and the general compactness of the sets and the ease of 
erection are expected to effect & considerable saving of time and 
money. The appearance of the station will be improved by the 
absence of ugly le of steam piping, or cylinders poised up in 
mid-air to obstruct the lighting of the building ; and altocethor the 
author hopes that there will be a general absence of that complexity 
of moving parts which, to the trained eye of a station engineer, offers 
so many possibilities of failure. 

The author has been severely criticised for starting a large power 
house with steam turbines, but time may show whether this criticism 
is deserved. At 1 however, he feels quite confident, after con- 
sidering the problem from all points, that the steam turbine stands 
in a moet favourable position, when ещрге with reciprocating 
engines of large powers, for the supply of electrical energy. 


INVESTIGATIONS OF THE ELECTRIC DISCHARGE 
IN RAREFIED GASES.* 


BY W. WIEN. 


I showed that the magnetic deflection of the 
ee rays occurs, in contradistinction to the 
negatively charged cathode rays, in quite an irregular manner, even 
if pure gases are used for filling the tubes, and if the potential is 
constant. The following experiments were made to farther clear up 
this peculiar behaviour. 

The repetition of the magnetic and electrostatic deflection seem to 

offer difficulties even to observerst who are used to work with dis- 
charge tubes. I shall, therefore, describe in some detail the con- 
ditions which must be observed in order to obtain the effecta described 
in an undisturbed manner. For the magnetic deflection it is necessary 
to employ an iron screen such as described by me, and to make sure 
of its efficiency, otherwise the magnetism so strongly affects the 
discharge that the magnetic deflection itself is completely masked. 
The tube with the iron cylinder must be made so strong as not to be 
crushed by the strong magnetic tensions кше n the iron core, 
Further, the tube must bé fastened in special holders, since other- 
wise the forces acting upon the iron core pull the tube into the 
magnetic field between the poles of the electromagnet. To fill the 
tube, pure hydrogen is specially suitable, since the canal rays are 
jess absorbed in it, and, therefore, a more intense fluorescence is 
obtained on the glass for the same potential at the electrodes than 
when the tube is filled with air. As we shall see, the portion of the 
canal rays produced in pure hydrogen which can be deflected by a 
magnet is more intense than in the case of air. Even with a field 
of 500 C. G. S. units, the magnetic deflection is easily observed in 
hydrogen, while in air the fluorescence of the deflected portion is very 
weak. The observation of the electrostatic deflection has no diffi- 
culty in proper tubes. With the tube described in paragraph 3, a 
constant voltage of 250 suffices to produce a distinct electrostatic 
deflection. 
In these observations a good earthing of the cathode is essential. 
If a spark-gap is introduced, or mercury vapour is used for filling, 
electric oscillations arise which produce changes in the potential of 
the cathode even when the earthing is good. "This produces differ- 
ences of potential even on the side of the tube where the canal rays 
emerge, and here also discharge effects are obtained which bring 
about a mixture of cathode rays and canal rays To recognise the 
canal rays, it is not only necessary to observe their fluorescence on 
glass, since that is even not clearly to be distinguished from the 
fluorescence produced by cathode rays The simplest means of 
separating them from any cathode rays that may be present is the 
magnetic deflection, which is of different orders of magnitude in the 
canal rays and the cathode rays. The former are not sensibly 
deflected by an ordinary horseshoe magnet, while the cathode rays 
are strongly deflected by it. Besides, the magnetic deflection is in 
the opposite direction in the case of the canal rays. Another means 
of recognising the canal raya is offered by the electrostatic deflection. 
The canal rays are сасе the negative electrode. Finally, the 
positive electricity transported by the canal rays is another test. 

Goldstein has put the question whether the spark-gap inserted in 
my arrangement might not possibly have influenced the magnetic 


* Translated from Annalen der Physik, 8, 2, pp. 244-266, 1902. | 
t Cf. Goldstein, Verh., Deutsch. Physikal, Gesellschaft, 5, p. 211, 1901. 
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deflection. This point is very simply disposed of by the fact that in 
these experiments on the magnetic deflection no spark-gap at all was 
introduced, Also, the opinion of Goldstein that the spark-gap should 
produce the negative rays emerging at the anode is contradicted by 
the fact that one always obtains magnetically-deflected negative elec- 
tricity there, even when employing an influence machine, a high- 
tension machine, or a high-tension accumulator without a spark-gap. 
We shall see, later on, that already at a discharge potential of 30 volts, 
with an incandescent cathode, negative electricity emerges at the 
anode ia a diffused manner. I now pass to the description of the 
various experiments. 


1. Experiments in an Extreme Vacuum.—It is known from Hittorf's 
experiments that, with an extreme vacuum, the discharge no longer 
pe through the tube. This does not necessarily mean that the 

ischarge cannot pas at all, but only that it does not suffice to com- 
letely take up the current furnished by the source of electricity. 
Fo determine how the negative and positive electricity is distributed, 
I have devoted the test care to the preparation of an extreme 
vacuum. The tube used is shown in Fig. 1 All the electrodes were 
aluminium; a and a’ were aluminium discs 2cm. in diameter; b was 
a disc of aluminium, perforated and attached to the wall of the tube; 
c was an aluminium pencil. The greatest difficulty in the гот 
tion of a very high vacuum is offered by the gases occluded іп the 
metals. Long heating and subsequent transmission of strong dis- 
charges are the well-known methods for expelling the gases. But it 
was seen during the heating that the vacuum could not be driven to 
the limit of the capacity of the pump. I have heated a tube: with- 
out interruption for four weeks up to 250deg, and yet perceptible 
gas bubbles were always formed in the course of a few hours. But, 
of course, it is just possible that some gas may have diffused through 
the heated platinum wires. In any case, the limit up to which 
heating the tube is any use is already obtained after 24 hours. 
After that the same amount of gas collects in the same time. But 
then, as soon as the discharge is put through, new quantities of gas 
again appear, and this process is only finished after several days. 
en it is possible to obtain such a condition that the pump does not 
bring out any gas bubbles from the cold tube for several days. 


Fic, 1. 


Fia. 2. 


The tube above described, after haying been brought to this con- 
dition, was melted off. It was then passed through the wall of a 
large zinc bor, in which were the induction coil and the accumulators. 
The electrode b was joined to the wall of the box, and the latter was 
put to earth, while the electrode a was connected with a Dolezalek 
electrometer, having a sensitiveness of 40,000 volts per scale division. 
If, then, a was brought to a high negative potential, a negative 
charge suddenly appeared at the electrometer when the discharged 
gap was 2:5cm., though not a trace of charge was obtained at a lower 
voltage. On further increasing the discharge, the charge obtained 
at the electrometer increased, so that with a discharge pap of 3cm. 
the electrometer went beyond the scale. At the same time there was 
no visible discharge in the tube. But if a was brought to a high 
positive potential, no sign of positive electricity was seen even with 
а k-gap of 10cm. 

t follows from this that the canal rays are totally absent in the 
extreme vacuum, although cathode rays may yet be detected. It is 
not improbable that these are not derived from the remnant of gas 
but from the metal of the electrode. 

According to the well-known experiments of Hittorf, a passage of 
electricity may be obtained even with a very small difference of 

otential and a very high vacuum, when the cathode is white hot. 
Now it is the question whether the current is transmitted when the 
vacuum is driven to the extreme limit. For these experiments I 
used three different tubes. In the first the glowing electrode was a 
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straight carbon filament of a Siemens glow lamp, brought to a 
white heat by a current of 15 amperee. To this was fixed a tube 
(Pig. 2) with a copper diaphragm a, provided with a slit 2mm. wide. 

e diaphragm was connected to The side electrodes b were 
aluminium strips 5cm. long and 5mm. broad, and c and d were 
aluminium discs lcm. in diameter. The tube was first, exhausted, 
then heated for a length of time, and again exhausted to the extreme 
vacuum. Then the electrode K was joined to three insulated accumu- 
lators and an electroscope, and brought to a white heat. The elec- 
trometer then showed a positive charge of about 1,000 volts. At the 
same time it was Been that gas collected in the pump. On further 
pumping and glowing, the spontaneous charge disappeared more and 
more and y became imperceptible. If, then, the glowing elec- 
trode was charged to a positive or negative potential of 10 volts, then 
about equal qualities of positive and negative electricity appeared 
on the electrodes c and d on the other side of the earthed diaphregm. 
If the glowing electrode was charged to 3,700 volts by means of a 
оз спао machine, a deal of gas was developed, which was 
only slowly got rid of. further quantity of gas was produced on 
connecting with an induction coil. But the tube was so empty that 
even with the cathode at a white heat the sparks constantly passed 
over a spark-gap 5cm. long, connected in parallel. In spite of the 
brilliant light of the glowing thread, the fluorescence produced by 
the cathode rays on the glass wall was distinctly visible, even when 
the carbon thread was a cathode. 

Now, in order to о the parts of the tube beyond the dia- 
phragm from direct electrical actions, I used а second tube. In this 
case the glow lamp was contained in the zinc box above mentioned. 
It was cemented into a brass tube, A, with a double wall (Fig. 3). A 
diaphragm, a, was soldered into the interior of this brass tube. On 
the other side, the remaining portion, with the electrodes b, c, d, was 
cemented in. "The projecting inner part of the tube A fitted exactly 
in a brass tube joined to the wall of the box. The space between 


Fic. 3. 


Fia. 4. 


the double wall was filled with ether, so that no perceptible heating 
of the cement could be produced by the glowing of the carbon fila- 
ment. In this manner the space containing the glow lamp was com- 
pietely separated from the external space but for the small slit in the 

phragm. This tube showed exactly the same phenomena as the 
first. On glowing and electrifying the carbon filament at the same 
time, it gave off gas for weeks without showing any exhaustion. 
But the voltage up to which the filament had to be charged in order 
to produce electricity on the electrodes d and c was higher and 
higher. If the glowing filament had a negative charge, negative 
electricity appeared at d and с, and if positively charged, positive 
electricity appeared there. This quantity of electricity was always 
imperceptible below the limiting voltage, and suddenly acquired a 
high value. The maximum tension finally obtained was 800 voltsinthe 
case of a negative, and 3,000 volts in the case of positive electricity. 
The quantities of electricity reaching c and d were smaller when a 
horseshoe magnet was pushed over the tube. The magnetic influ- 
ence was stronger in the case of negative electricity than in the case 
of positive, and there was also a considerable effect due to the tension 
of the glowing filament. At 70 volts, the transport of electricity to 
the electrodes d and c was completely stopped by the magnet, at 
400 volts it still reached 30 per cent. When the electrode b is 
brought to a difference of potential of 40 volts, there is also a con- 
siderable diminution of the transport of electricity to d. But this 
diminution is lees at higher tensions. But even after two months 
pumping I did not succeed in preventing the diffuse propagation of 
electricity, although the remnant of gas given up by the glowing elec- 
trode had become very small. The quantity of electricity reaching 
с or d was always pretty equal, and real measurements could, there- 
fore, not be carried out. ‘The third tube was similar to the second, 
except that the carbon filament was replaced by a platinum wire. The 
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phenomena were essentially the same, The platinum wire also dis- 
charged gas continuously, until it had been entirely disintegrated. 
According to these observations, the е Of -a current through 
a tube with a glowing electrode does not differ from the ordinary 
passage of electricity ; here also both electricities deviated from the 
path of the current proper. The quantitative difference is based 
apon the higher conductivity of the gases produced by the glowing 
electrodes, and specially upon the continual evolution of conducting 
gases from the glowing electrode. 

To determine whether electricity issues under all circumstances 
from an electrode, whether it be an anode or a cathode, I made the 
following experiment. A tube (Fig. 1), to which a thinner tube with 
a side electrode a was fused, was provided with a metallic cap having 
an opens о 2mm. This opening was closed by a thin aluminium 
window which contained a very fine perforation, as I ascertained with 
the help of a lamp. After some trials I found a piece in which the 

oration was 80 small that the pump could remove the air stream- 
Ing in to such an extent that the cathode rays issuing from c showed 
green fluorescence at ö. Now, if an electroscope was placed near the 
plate c, its leaves collapsed at once when a discharge passed thro 
the tube, both when c was anode and when it was cathode, and inde- 
ndent of the exhaustion between the glow.light stage and the 
higbest attainable vacuum. For these experiments I used a high- 
tension accumulator, a high-tension machine or an influence machine 
and induction coil, This means that influences issue from the per- 
foration which im a conductivity to the outer air, whether c is 
an anode or a cathode. If another tube, A, provided with an elec- 
trode b was fitted over the first tube, the new tube could be brought 
to any exhaustion by means of a second pump. When the tube A 
contained air of the ordinary density, no current could be discovered 
in a galvanometer connected with 6 and with the earth. With 
increased ' exhaustion I obtained a current which continually 
increased. A current of negative electricity arose when c was an 
anode and a current of positive electricity when c was a cathode. 
This happened even at slight discharge. tensions, and, indeed, 
whenever a visible discharge passed through the tube. 


2. H'iworescence produced by Canal Rays. The fluorescence produced 
by canal rays зра the glass wall has repeatedly been described by 
Goldstein. In his last communication he draws special attention to 
the green fluorescence of the glass and a second fluorescence which 
does not originate in the glass but in the gas itself, and which may 
sometimes appear in a different place and be distinguished by its 
colour. This separation he ascribes, after Helmholtz, to a refraction 
in the glass wall, and he ascribes the luminosity to glowing sodium 
vapour. With an ordinary gas filling I could only confirm the 
observations of Goldstein. I have observed the two fluorescence 
effects produced by the canal rays from the first, but did not pay 
special attention to them, as I observed peal irregularities in these 
colourations which I could only partly eliminate lately. The colour 
described by Goldstein as blue and yellow often appeared to me as 
greenish-yellow, often again as brownish yellow, or, again, salmon 
colour, while using the same glass for the tube. The green fluorescence 
of the glass was sometimes stronger and sometimes weaker, and occa- 
sionally seemed to be entirely absent. Now, І have found that these 
differences are caused by differences in the gaseous filling. On using 
perfectly pure hydrogen ordinary air, pure oxygen,or mercury vapour, 
I obtained fluorescence effecta on the same glass which differed much 
from each other on the first appearance, even when the material of 
the electrode and the discharge tension were the same. But it is 
necessary for these pa periments to pay the greatest attention to the 
purity of the gas, A y in the well-known work of Wüllner on 
the spectra of pure gases, the difficulty of obtaining a perfectly pure 

in the tube made itself felt. It was then seen that all greased 
Joints must be avoided, and that mercury vapour must also be 
excluded. In investigating the fluorescence colours produced by 
canal rays, a great sensitiveness to impurities also is noticed. Even 
when the spectrum of the gases is already perfectly pure, the fluores- 
cence colours show changes which disappear on further increasing 
the [шу of the дав. Under these circumstances the working with 
perfectly pure gas is an extraordinarily lengthy process. To get rid 
of the varicus gases included in the electrodes to such an extent that 
no impurities arise from them usually takes weeks. It appears, 
indeed, that a complete elimination of occluded gases from the elec- 
trodes is altogether impossible. One has to be content with pun- 
ma g the electrodes to such an extent that, during a single observation, 
the discharge does not change the gas contained in the tube. I must 
here draw special attention to the fact that a diminution of the 
gaseous pressure during the discharge, as found in the so-called 
hardening of Róntgen tubes, is no proof that no gases diffuse out of 
the electrodes. On the contrary, a gradual change of the gas is pro- 
duced, probably due to the fact that part of the gas is absorbed by 
the electrodes but another gas diffused out in its place. It is evident 
that an arrangement in which cement or greased joints are used is 
quite useless for such observations. Mercury vapour must also be got 
rid of. It is also impossible to fuse the tubes of the pump and then 
use them for observations, since the gas contained in them always 
degenerates after a little while, 
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Now, in order to. out the observations in different gases, [ 
have used four tubes at the same time ; three out of the four were as 
far as ible identical. The cathode was a orated piece of 
aluminium foil, which completely closed off the tube, and the anode 
was а small disc of aluminium. At a strips of aluminium 5cm. 
long and 5mm. broad were fused in at a distance of 5mm., in order 
to observe the electrostatic deflection (asin Fig. 5). One of the tubes 
was connected with the apparatus for eliminating mercury vapour 
aud producing electrolytic hydrogen, which I described in my last 
Paper, and also with a pump by means of a tuve which could be 
closed by a barometer valve. The continuous current of hydrogen 
was made to flow through the tubes of the hydrogen apparatus for a 
fortnight preceding the experiment. The other tubes were directly 
fused to the pump. One of them could be closed by means of a 
barometer valve. It could be filled with air by breaking off the fused 
point of a long and very fine glass thread. A third tube contained a 
drop of mercury. A fourth tube, with a copper electrode, also served 
for observations on mercury vapour. The tubes having been freed 
from gas by several days’ heating to 250deg., and passing the dis- 
charge for the same time, were all filled with air, and exhausted until 
a spark-gap connected in parallel showed a spark length of lcm. 
The canal rays appearing in the tubes showed just the same fluo- 
rescence—a green and brownish-yellow colouration on the glass. The 
electrostatic deflection considerably displaced the green fluorescence 
at 800 volts, but only displaced the brownish-yellow fluorescence very 
little. At 250 volts the displacement of the green fluorescence was 
still distinctly visible, but not that of the brownish-yellow. The 
deflections were not uniform. The fluorescence is drawn out into a 
long band which gets more and more narrow, which means that the 
deflected rays are the more central and less diffuse. 


When the first tube was exhausted to the utmost, and filled with 
pure hydrogen, the fluorescence at the same tension showed a different 
SpA It was mainly green, but the undeflected portion was 
yellowish. The latter became more and more brownish after short 
use, On again exhausting the tube and filling it with fresh hydrogen, 
the fluorescence became more green again. But a few seconds of the 
discharge sufficed to bring out the brownish-yellow colour again. It 
was only after several weeks’ treatment of а tube with pure hydrogen 
and discharges that I succeeded in imparting the green colour to the 
whole of the fluorescence produced by the canal rays. If, then, the 
hydrogen was pumped out and air admitted, the brownish-yellow 
colour appeared again. In the case of another tube, which, however, 
was not treated so long with hydrogen, there was always some yellow 
light remaining. The second tube, which was permanently filled 
with air, allowed of a direct comparison of the colours produced. If 
the third tube containing the drop of mercury vapour was freed from 
gases, exhausted and heated, it filled with mercury vapour, which then 
produced the gas discharge. It appeared that the canal rays then 
generated produced a fluorescence on the glass, in which no green iight 
appeared at all, and nothing but a brownish-red fluorescence distinctly 
different from that produced by air. The electrostatic deflection was 
much less tban in the case of air and hydrogen, and also non-uniform. 
In the case of mercury vapour it is, above all, necessary first to 
eliminate the gases by lengthy heating and discharging to such an 
extent that the discharge passes through pure mercury vapour. But 
it is difficult to obtain a regular 9 in which the cathode rays 
nearly proceed along the axes, I have been able to carry out these 
experiments with four different tubes, two with copper electrodes 
and two with aluminium electrodes, which all had the same result. 
In others I altogether failed to obtain a regular discharge in mercury 
vapour, but even in the useful tubes the regular discharges only 
lasted a short time, for mercury drops were precipitated upon the 
cathode, and evolved mercury vapour during the discharge, and this 
mercury vapour took over the conduction of the current in quite an 
irregular manner. (n observing the tubes filled with hydrogen, 
air, and mercury vapour, side by side, the difference between the 
various tubes is very striking. To fill one tube with pure oxygen, I 
filled a small glass tube with powdered and dried crystals of 
potassium permanganate, and 1 it to the system of tubes, The 
substance was freed from air by a lengthy heating and exhaustion 
and was then made to produce oxygen by arther heating. The canal 
rays developed in oxygen produced a brown fluorescence on the glass 
wall, in which no green light was to be seen, and which most closely 
resembled that produced in mercury vapour. Potassium glass free 
from sodium, which shows a blue fluorescence under cathode rays, 
also fluoresces with a feeble blue light under the canal rays generated 
in hydrogen, but not perceptibly under canal rays generated in 
oxygen. It would be premature to conclude from these observations 
that the canal rays produced in the various gases are very different. 
For in the firet place the behaviour of canal rays in the various gases 
is very different, and in one, different canal rays may be absorbed 
from those absorbed in the other. In the second place, it is not impos- 
sible that chemical effects play some part in the болсоц. aud this 
would thus depend upon the chemical nature of the gas. These 
experiments require further extension and completion. 


(То be concluded.) 


APPLICATION OF SCIENCE TO THE ELECTRICAL 
INDUSTRY. 


On Tuesday the report of a special sub-committee of the Technical 
Education Board on the application of science to industry was pre- 
sented to the London County Council, and will be considered next 
week, The committee state that they were directed to inquire and 
report— 

(a) Аз to the need and present provision for special training of an 
advanced kind in connection with the application of science (especially 
chemistry and electricity) to industry. 

(b) As to what, if any, developments are needed to secure efficient 
training in these subjects for senior county scholars and other advanced 


students who desire to qualify themselves to take leading positions in 
scientific industries. 


Amongst those whom the committee have consulted are Mr. J. W. 
Swan, F. RS, Prof. J. A. Fleming, Sir H. Roscoe, Prof. J. Dewar, 
Dr. Merz (Newcastle-on-Tyne), Prof. W. E. Ayrton, and Mr. Alex. 
Siemens. As the result of their inquiries, the committee say they 
are unable to resist the conclusion that various branches of industry 
have, during the last 20 or 30 years, been lost to the country 
owing to the competition of foreign countries ; that in many others 
our manufacturers had fallen seriously behind their foreign rivals; 
that London in particular has distinctly suffered, ahd that these 
losses are to be attributed in no small degree to the superior scientific 
education provided in foreign countries. 


In support of these conclusions the committee cite the rapid de- 
velopment in the United States, Germany and Switzerland of various 
branches of manufacture of electrical machinery as compared with 
the relatively slow progress made in this country. In 1890 the 
imports of electrical appliances and scientific apparatus were too 
insignificant to be separately scheduled. In 1900 they amounted to 
£1,174,000 and £522,000 respectively. Dr. Merz, who has a very wide 
experience in connection with electric light and power companies in the 
North of England, informed the committee that although England was 
forging ahead iu respect to the machinery required for continuous-current 
work, in alternating-current work, and for the three-phase and polyphase 
systems of working, Germany, Switzerland and Ainerica have now got hold 
of the trade. To-day dynamos are imported from America and motor- 
generators from Zurich. Prof. Ayrton told them that “if they want a 
piece of electrical machinery constructed according to a well-drawn-out 
specification English buyers give their orders to other countries. For 
dynamos manufacturers send to Germany, for magnet steel to France or 
Germany, for the materials for resis'ance ccila to Germany, and for the paper 
uged for ineulating underground cables to America. Engineers regularly 
import manufactured articles from Americas, Germany and France, not 
merely because of the lower price, but because they are distinctly better 
than anything that can be obtained in this country irrespective of price. 
In fact, in many cases the article labelled ‘Made in Germany’ is really 
sought after by the buyer. The reason for going abroad for such materials 
as the above is that the English manufacturer has too little idea of the 
value and importance of minute attention to scientific details.” Prof, 
Cormack says that “although British manufacturers may say that they 
were hampered and restricted by statutes, the fact remains that when the 
chances came in electric lighting and traction they were unp-epared, and 
now they are not tiking their proper share in the development of these 
industries. The prosperity of electrical engineering in America, Germany 
and Switzerland can be directly traced to scientifically trained leaders. It 
required scientifically trained men to develop poly phase-current machinery, 
and no one who examined the electrical machinery at the Paris Exhibition 
could fail to be struck with the rapidity of the progress which is being made 
all over the Continent.” 

Summing up all the evidence the committee are convinced that the 
main causes of the relative failure in the electrical and other industries 
are (a) the lack of scientific training of the manufacturers themselves and 
their consequent inability to recognise the importance of scientific assistance; 
(b) the defective condition of our secondary education and the conse- 
quent lack of sufficiently- prepared recruits for advanced technological train- 
ing. The committee believe that the influence of the Technical Education 
Board on the character and efficiency of the science training in the London 
elementary schools has been in the right direction, but that further 
improvements in the character of the science teaching is needed, and that 
the Board should continue to press for increased efficiency in that depart- 
ment. They further urge tbat the highest grade of technical education 
should be carried on in the London Univeraity during the day, and suggest 
the improvement in equipment; but apart from the new undergraduate 
ecience teaching they are specially impressed by the need of more advanced 
training in the application of science to industrial processes, such training 
to be of the nature of post graduate work and specialist teaching. The 
greatest need of London at the present time is the co-ordination of the 
provision for the highest grade of education and the development of new 
departments, They feel, however, that the expenditure required to put 
London in а position to equip itself as well as Berlin, is altogether beyond 
the range of the sums with which the County Council has entrusted the 
Technical Education Board. They could do no more than report the need 
with all the emphasis that they could give to their words, in, the 
hope that either out of private or public funds something may be 
done. Meanwhile they recommend that the Board should continue its 
present policy. 
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CORRESPONDENCE. 
— — € 
ELECTRICAL TRAMWAYS AND OMNIBU SES. 
TO THE EDITOR OF THE ELEOTBRICIAN. 


Sm: The value of your criticisms on my letter on the above 
subject, and the conclusions you arrive at, would probably 
have been considerably modified had you read my last year’s 
address to Section G of the British Association, referred to in 
my letter, and which would have cleared up several of the 
points which you at present misunderstand. I therein said 
that: “ Traffic carried on a roadway by vehicles, whether 
horse-drawn or by cycle or by motor car, differs from traffic 
carried on rails in that the former class of vehicles possess an 
important power—namely, that of overtaking—which is not 
possessed by the latter; that is to say, that a faster vehicle 
running on the plain road surface can overtake and pass a 
stopping or slower vehicle going in the same direction without 
disarranging or interfering with the other traffic; whereas on 
rails, vehicles going in one direction must always remain in 
the same relation to one another, so that their average speed 
mast be regulated by that of the slowest vehicle going on the 
rails and in the same direction.” 

You call this want of overtaking power a bogey or imaginary 
defect, but I think that if you, or anyone else who wishes to 
study this matter, watches the working of the latest and most 
improved systems of electrical tramway, he will find that 
although the electrical cars are larger, can carry more pas- 
sengers, and can run at more than double the speed of horse- 
drawn omnibuses, yet that on account of the delays caused by 
the want of overtaking power, the point-to-point speed of the 
vehicles on the tramways is in most cases no greater, and in 
many cases less, than that of horse-drawn omnibuses running 
on the plain road surface. It is this want of over-taking power 
which causes electric tramways to have such a much smaller 
carrying capacity than would seem to be theoretically possible. 

I think, Sir, that you speak of the possibilities of the 
omnibus driven by electrical accumulators in a very dis- 
couraging way, but I believe this is because you have not 
watched the recent developments of this very important 
matter. If you will read the chairman’s report of the E.P.S. 
Company, or would interview the managers of the Westminster 
or the St. James’ Electric Lighting Companies, I think you 
would learn that a very great increase has taken place in the 
number of vehicles that are using accumulators as motive power, 
and that such commercial progress has been made during the 
last year that I am not over sanguine in believing that we shall 
soon see а great development in the use of electrically-propelled 
vehicles which do not require rails and which do possess this 
overtaking power. In my letter I stated that there were a 
considerable number of electrically-driven vehicles on the 
streets. I then referred to privately-owned cars and not 
specially to omnibuses; but if this development is a com- 
mercial success for private vehicles it surely will come into use 
for public ones. At any rate, large numbers of mechanically- 
propelled vehicles of all classes are now using our streets, and 
this number is certain to increase, and I contend that the 
travelling public as a whole will be better served by the 
development of such vehicles, which are able to run anywhere 
on our roadways, than by the indiscriminate laying of rails 
which has hitherto been considered the chief and only remedy 
for congestion of trafic. I think, if you would interview the 
surveyors of most of the West-End districts of London, you 
would find their views agree with mine on this important 
matter.— Yours, &o., R. E. Crompron. 


London, W., July 15. 


TO THE EDITOR OF THE ELEOTRICIAN, 


Siz: I have read your interesting and suggestive editorial 
notes concerning Col. Crompton’s advocacy of motor omni- 
buses as against tramways, but in one particular it appears to 
me that you miss his point. 

Surely, when referring to the greater “ overtaking powers 
of motor omnibuses, the Colonel was but showing that, as a 
counsel of perfection for dealing with street traffic congestion, 


the ideal system for public vehicles would rather be bya 
number of motors which could run in and out between other 
vehicles than by trams (running on rails) which are 
dependent on their course being clear. : 

Surely, too, where tramways are permitted in the middl 
of the public thoroughfare at the expense of the existing road 
space, the carrying capacity of our streets is not readily 
increased, and tramlines are certainly a source of inconve- 
nience—indeed danger—to all other vehicles. 

We shall all hail with delight the dismissal of the horse in 
connection with public vehicles—and the horse will not alto- 
gether regret it either, one may imagine—but whether in 
favour of improved motor busses or electric trams—preferably 
with their own separate road at one side of the publie thorough- 
fare—is another question, which I hope you may be able to 
allow a free discussion of in your columns.—Yours, &c., 


London, S. W., July 17. Онлвгеѕ Ввіснт. 


INDUCTION MOTORS. 
TO ТНК EDITOR OF THE ELEOTRICIAN. 


бв: Kindly publish the following remarks in answer to 
Mr. A. Rothert's letter appearing in your issue of July 11th, 
in which he takes part ір the discussion on the above subject :— 

- In view of the exclusively Continental experience put forward 
by Mr. Rothert, it is not surprising to find that he sides with 
Mr. Eborall on the main points, and it can only be regretted 
that he, in common with many of the Continental engineers, 
seems to be misinformed as to the development and use of 
polyphase machinery in the States when compared with the 
Continent. The writer, who has been connected for several 
years with both Continental and American manufacturing 
concerns as & designer of such apparatus, feels convinced that 
the principles outlined in his Paper represent the best practice, 
even in view of the unqualified preference which the Continent 
gives to the slip-ring motor. It must be admitted that the 
squirrel-cage motor, like the rotary converter, requires con- 
siderable discretion in its installation, otherwise it is liable to 
give trouble, which tends unjustly to prejudice the public 
opinion against it. This I found to be the case on the Con- 
tinent, where, probably due to some faulty installations made 
in the early days of the art, both the equirrel-cage motor and 
the rotary converter are avoided in a great number of cases 
where they are most successfully used in the States. 

In regard to the figures which Mr. Rothert advances for the 
proper slip in standard squirrel-cage motors f. e., 6 to 7 per 
cent. as against 4 to 5 percent. used in my Paper—I consider 
this a matter of opinion. The continual loss of about 2 per 
cent. in efficiency stands against the saving of about 4 per 
cent. in starting current and the increase of from 15 to 20 
per cent. in starting torque. In special cases this may be of 
advantage, but for a standard line I consider the lower figures 
preferable. | 

In regard to the efficiency of polar-wound motors when 
compared with squirrel-cage motors, I agree that theoretically 
the former, neglecting the slip-ring losses, should have as good 
or even a better efficiency than the latter, waich has to start, 
say, under 80 per cent. of full load torque with not more than 
full load current. However, in actual practice, most of the 
standard slip-ring motors, even of the very best Continental 
make, show a poorer efficiency than the corresponding squirrel- 
cage motors, this result being due to the desire of every 
designer to obtain a motor which is cheap to manufactare. 
Such small rotor resistance as would be required to realise 
Mr. Rothert’s claim for the efficiency, would mean a large 
copper section in the rotor, which either necessitates a larger 
diameter or a very small number of slots, both undesirable 
features. Furthermore, the large copper section brings а 
similar increase in the dead copper of the end connections, 
and, therefore, a motor will result which is very expensive to 
build. 

The decrease of contact resistance and friction losses in the 
slip rings by means of a greater number of turns in the rotor 
further complicates the conditions due to the increased space 
required for insulation, but even with a great number of turns 
the losses in the slip rings remain appreciable, and it is for 
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this reason that most of the Continental firms introduce short 
circuiting and brush-lifting devices. 

In to the influence which a large equirrel-cage motor 
starting under full voltage exerts on the system, Mr. Rothert’s 
figures, though somewhat ambiguous, only prove what the 
writer has given in his Paper—i.e., that under such severe con- 
- ditions а compensator must always be used, and that great 
care should be exerciced in installing a suitable generator. 

The last paragraph in Mr. Rothert's letter agrees with the 
writer’s recommendation, and certainly leaves a good field for 
the squirrel-cage motor. If these ideas are widened on the 
strength of the good results obtained from many installations 
in the States with this type of motor, the points brought out 
in my Paper seem fully covered, and I hope that the develop- 
ment in English mining and mill work will offer an oppor- 
tunity to prove that the Continental views in this direction 
are too conservative to be the best engineering practice. — 
Yours, &c., Н. S. Meyer. 

Rugby, July 14. 


DOUBLE-CURRENT GENERATORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In the leading article on the above in your current 
issue you remark :—‘' Had these machines been thought of 
10 or 15 years ago the uneconomical employment of the 
single-phase system of distribution would never have obtained 
the foothold which it has acquired." May I remind you that 
double-current generators constituted one of the features of 
Mesars. Schuckert’s exhibit at the 1891 Frankfort Exhibition, 
and that in a series of articles contributed to the Electrical 
Review at the time I briefly described them as follows :— 

Messrs. Schuckert show . .^. some motor dynamos for multiple 


currents of rather peculiar cofatruction. These latter are the direct- 
current flat-ring machines of.Schuckert, juet ss they have been described 


and illustrated, but with the addition of insulated contact rings mounted. 


concentrically on the shaft, from which alternating currents may be also 
collected. On the particular six-pole macbine examined there were two 
pairs of such ring», with collecting brushes to correspond. Wires from one 
pair were led to two opposite points of the armature winding, while from 
the second pair were led wires to two other points, also opposite, but at 
right angles to the firat two. On driving such a machine we get from the 
ordinary commutator a direct current, and from the contact rings two 
alternating currents differing in phase by 90deg. Obviously the machjne 
may be used in a variety of ways. We may drive it asa dynamo and take 
from it a direct or alternating current, or both; we may take from it a 
direct or two alternating currents, or both. We may drive it as a motor 
by direct current and use part of the energy mechanically by belting some- 
thing to the pulley, while taking the balance out in one or two alternating 
currents. Or we can drive it as a double-phase motor by two alternating 
currents, taking from it mechanical power or direct currents. It is, in 
fact, rather a striking appliance, seeing that only one armature is used. 

In these machines the commutator segments are insulated by 
cardboard and the segments are cross connected, so that the number of 
pairs of brushes used is optional. 


It will be seen from the above that not only was the double- 
current generator thought of 10 years ago, but it was actually 
made and working. Moreover, it was in the hands of one of 
the largest and most influential Continental firms, and with- 
out discussing at the moment whether the single phase system 
is or is not uneconomical, I suggest that its rapid develop- 
ment during a certain period within the last 15 years was due, 
not to any lack of knowledge as to the capabilities of double- 
current generators, but to the impossibility of getting, at the 
time, reliable incandescence lamps to work at a higher 
pressure than 100 or 110 volts.— Yours, &c., 


London, July 11. W. B. Esson. 


New Crucible Furnace.—An electric-resistance magnesia 
crucible furnace for laboratories was recently described by 
Mr. H. M. Howe in a Paper read before the American Insti- 
tute of Mining Engineers. This furnace is employed by the 
author for the determination of the cooling curves of steel 
and the determination of melting points. The furnace itself 
consists of two semi-cylinders of magnesia with a cover and 
cone-shaped stopper of the same material, the stopper being 
perforated to admit the leads of a thermo-elestric couple. The 
interior of the furnace is designed with а spiral groove fitted 
with a coil of platinum wire, through which a current of any 
desired strength is passed, and ** means of which the crucible 
1з heated. 


PARLIAMENTARY INTELLIGENCE. 


ml mae 


LONDON UNDERGROUND RAILWAYS. 
A number of the tube railway bills which have already passed the Com- 


mittee and third reading stages of the House of Lords came up for second 
reading in the House of Commons on Wednesday. 


Mr. HAY moved the rejection of the Baker Street and Waterloo Rail- 
way Bill, in which an extension of time by two years for the completion 
of the line was asked. He drew attention to the close alliance of Mr. Yerkes, 
who now controlled this railway, with the District Railway Co., and thought 
it extremely probable that it would be simply used to divert traffic from 
its natural course to the District Railway. To carry out the intentions of 
Parliament, the line should be joined to a great through route ; at present 
it would serve not London, but the District Railway. 

Mr. Т. COURTENAY WARNER seconded the motion, but on a division 
the second reading was agreed to by a majority of 164. 

Mr. HAY eee moved the rejection of the Brompton and Piccadilly 
Circus Railway (New Lines, &c.) Bill, on the ground that it served to take 
away the cream of the traffic without in any way relieving the congestion. 
It was another bill to serve the intereste of the District Railway Co. 

Mr. MELLOR protested against these details being gone into, which was 
the work of à committee. 

The bill was eventually read a second time without a division. 

Sir J. DICKSON POYNDER desired to move an instruction to the 
Committee to insert as far as practicable in the bill provisions to carry out 
the recommendations as to workmen's trains and fares contained in the 
report of the Joint Committee of Session, 1901, on underground railways 
and to deal with railways promoted by different companies, but forming 
continuous through routes, as one railway for these purposes. 

The SPEAKER ruled that the instruction would not be in order unless 
it were made to terminate with the words underground railways.” 

The instruction was not pred. 

On the order for the ieod reading of the Charing Cross, Euston and 
Hampstead Railway (Nos. 1, 2 and 3) Bills, 

Mr. HAY said he had a motion in respect of two of these bills similar to 
that which he had had in co tion with the two previous bills, but, 
on a question from the Speaker, said he would not move it. 

The three bille were accordingly read a second time. 

Mr. HAY again had a motion down for the rejection of the Great 
Northern and Strand Railway Bill. This line, he said, was ostensibly 
designed to give facilities for the population served by the Great Northern 
Railway Co. There was no proper intercommunication between the two, 
and no guarantee that workmen’s tickets would be issued at through fares. 

Sir J. DICKSON POYNDER, speaking on the question of workmen’s 
fares, said he hoped the House would to an instruction to the Com- 
mittee which would consider tbis bill similar to the one he had proposed 
in respect of the Brompton and Piccadilly Bill. He also hoped that there 
would be joint consideration of all these bille, and that they would not be 
sent to different committees. 

Mr. Warner, Mr. Bousfield and Mr. Burns concurred in this view. 

Mr. R. W. PERKS said the promoters of this bill would not have the 
slightest objection to this instruction being passed. 

The bill was then read a second time, and the following instruction to 
the Committee agreed to :—' That it be an instruction to the Committee 
to insert, so far as practicable, in the bill, provisions to carry out the recom- 
mendations as to workmen's trains and fares contained in the report of 
the Joint Committee of Session 1901 on Underground Railways." 

Mr. BANBURY moved that the London United Electric Railways Bill 
be read a second time that day three months, because he believed it to be 
wropg in principle. This bill, together with the Piccadilly, City and North- 
East London Rail way Bill made practically one undertaking, and only about 
4 miles of the whole scheme—viz., Marble Arch to Clapham Junction— 
were not in competition with existiog railways. Both from the point of 
view of annoyance to frontages by vibration and unfair competition with 
the District Company, he contended the bill should be rejected. This 
system of competition was wrong, as no ne-essity for the lines had been 
shown, and if they were constructed the only result would be a great loss 
of money to the people of this country without any benefit to the public. 

Mr. BUTCHER thought it would bea disastrous thing for the travelling 
public if the principle laid down in the previous speech — i.c., there should 
not be two competing modes of locomotion along the same route—was 
affirmed. 

Mr. BULL supported this contention, and spoke of the laxity of the 
District Company in providing an efficient and cheap service from 
Hammersmith to the City. 

Mr. JOHN BURNS thought Parliament ought to wait until the electri- 
fication of the District Company's system had been completed. If wise, it 
would impose upon the Metropolitan and District Companies, as well 
as the Central London Railway Co., that they should unify their schemes 
and give London a co-ordinated system, using existing railways as a 
nucleus, and not introduciog an additional competitor. What would 
happen if Messrs. Yerkes, Morgan and the Central London Company made 
up their differences, and amalgamated and took all these lines into their 
hands! He regarded the scheme from every point of view as likely to lead 
to a wasteful and extravagant competition. 

The Hon. W. PEEL thought the last speech seemed to be based upon a 
prejudice to American capitalists. Considering what British capitalists had 
done in other countries, be thought we ought to be the last to hold that idea. 

Mr. ASHTON, one of the members of the gaint Committee in 1901, 
hoped the second reading would be passed. 

Lord A. COMPTON took Mr. Burns’ view of the question of com - 
petition. 
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Sir L. McIVER drew attention to the danger the House was in of being 
led away from its legitimate functions and trespassing upon the ground of 


its own Committees. 

Mr. D. MORGAN, the member for Walthamstow, having supported the 
bill, the House divided, and the figures were, for the second reading, 250 ; 
against, 69. Majority, 181. 

The following motion by the Hon. W. PEEL was agreed to: That it be an 
instruction to the Committee to take security from the undertakers for the 
completion of the whole scheme of railways comprised in the bill either by 
making the rights of the undertakers conditional upon the due per- 
formance of their whole undertaking or otherwite as the Committee 
шел think fit.” He said he wished to secure that the whole line should 

e built. 

The Piccadilly, City and North-East London Railway Bill was also read 
& second time, and the above instruction was also to apply. 

Finally, the North-West London Railway Bil was read a second time 
without comment. 


LONDON TUBE RAILWAYS COMMITTEES. 


Yesterday (Thursday) the Committee of the House of Commons on rail- 
way and canal bills appointed the 24th inst. for the first meeting of the 
two Select Committees of the House which are to consider the London 
tube railway bills. Sir Lewis McIver will preside over the Committee which 

_will deal with the Great Northern and Strand Railway Bill, the 

Brompton and Piccadilly Circus Railway (New Lines, &c.) Bill, the London 
United Electric Railways Bill and the Piccadilly-City, and North-East 
London Railway Bill. The second Committee, of which the chairman has 
not yet been appointed, has referred to it the Great Northern and City 
Railway -Bill, the Baker-atreet and Waterloo Railway Bill, the North-West 
London Railway Bill, the Charing Cross, Euston and Hampstead Railway 
(No. 1 and No. 3) Bill, and the Charing Cross, Euston and Hampstead 
(No. 2) Bill. 


MEXBOROUGH AND SWINTON TRAMWAYS. 


On Tuesday last Mr. Ashton’s Committee of the House of Commons had 
under consideration the Mexborough and Swinton Tramways Bill. 

Mr. WEDDERBURN, K. C., for the promoters, said this was a bill for 
construction of tramways in the urban districts of Mexborough, Swinton and 
Rawmarsb. The tramways were to be constructed by a company, who bad 
found it necessary to make certain bargains between themselves and 
the three urban dietrict councils mentioned. In the House of Lords Earl 
Fitzwilliam, who objected to the proposal to construct a refuse destructor 
on part of the land they sought to purchase from him, obtained a clause 
for his protection. Counsel supposed they would learn what his lordship 
now objected to when they reached the clausee. 

Mr. G. B. WAUGH, one of the engineers to the echeme, gave formal 
proof of the preamble. There was no engineering difficulty in the scheme, 
and the tramways could be constructed for the amount of the estimates 
—namely, £50,000—which would not include the cost of bridge widenings. 

By Mr. REES: It was proposed to erect a destructor to deal with the 
night soil, refuse, dust, &c., of the whole district ; but its position was not 
yet decided upon. A clause had been put in for the protection of the 
Rawmsrah District Council in connection with this proposal, and he had 
no objection to similar protection being given to Swinton. 

Mr. WEDDERBURN said he should not object to that. | 

The CHAIRMAN : Then we declare the preamble proved, subject to the 
clauses being satisfactory. 

The clauses were then gone through. 

Mr. WEDDERBURN eaid the company had previously agreed that they 
would not use the land belonging to Earl Fitzwilliam which they proposed 
to take; for the purpose of & refuse destructor, without his consent, and 
exception was now being taken to & clause which would simply enable them 
to erect a destructor in connection with their generating station on land 
with which Earl Fitzwilliam had no concern. 

Mr. HANS HAMILTON said he wished to prevent anything that bad 
passed hitherto being construed into assent on Earl's Fitzwilliam's part, 
and this was why he stipulated that consent in writing should be obtained 
" hereafter." 

Ultimately the amendment suggested was adopted, and the other clauses 
having been adjusted, thq bill was ordered to be reported to the House. 


OTHER ELEOTRIOAL BILLS. 


On Tuesday the Chairman of Committees of the House of Lords con- 
sidered the Metropolitan Railway Bill as an unopposed measure, and it was 
ordered to be reported for third reading. It has already passed the House 
of Commons (see The Electrician, June 27, p. 396). 

On the same day the Croydon and District Electric Tramways Bill was 
under consideration. The consent of all the road authorities having been 
obtained, there was no opposition, and formal evidence being given in proof 
of the preamble, the bill was ordered to be reported to the House for 
third reading. This bill, also, has passed the House of Commons (see 
The Eleotrician, May 16, p. 144). 

All opposition to the Edgware and Hampstead Railway Bill has now 
been withdrawn, and it will, therefore, proceed through the remaining 
stages of the House of Commons as an unoppoted measure. The proceedings 
May 9 па ове of Lords Committee were reported in The Electrician for 

‚р. 110. 


In the House of Commons on Tuesday a bill, introduced by Mr. Tennant, 
to amend the law relating to the provisions for escape from fire in factories 
and workshops was read a first time. 

In the House of Lords on Friday last week, the Southport and Lytham 
Tramroad and the Salford Corporation Bills were read a third time and 

assed. 
ў The Norwich Corporation (Electricity, &c.) Bill was read a third time 
and paseed in the House of Lords on Monday, as also was the North Metro- 
politan Electric Power Supply Bill on Tuesday. 


TELEGRAPHIC COMMUNICATION WITH THE NORTE. 


The CHANCELLOR OF THE EXCHEQUER, replying to Sir J. Leng 
in the House of Commons on Wedneaday, said that a considerable sum was 
provided in this year’s estimates for the extension of underground telegraph 
wires to the North, and he did not think it could be increased on account 
of the termination of the war in South Africa. 


LEGAL INTELLIGENCE. 


— — 


Attorney-General v. Bournemouth Corporation. 


This case came before the Court of Appeal, composed of Lords Justices 
Vaughan Williams, Romer and Stirling, on Tuesday, on plaintiff's appeal 
from the judgment of Mr. Justice Swinfen Eady. The action (reported in 
our issue for June 20) was brought by the Attorney-General at the 
relation of the Poole and District Electric Traction Co., and by that com. 
pany as co-plaintiffs for an injunction to restrain defendants from con- 
structing а certain tramway on the ground that the statutory proviso of 
the defendant tion had determined. The circumstances under 
which the original action was brought were given in our report of the 

ings on that occasion. 

Mr. WARMINGTON, K. C., for the appellante, contended that what the 
defendante had done did not comply with the requirements of their pro. 
visional order. They had obtained tenders for the construction of plant, 
and had entered into certain contracts for machinery and cars, but there 
bad been no actual construction of works.. He submitted that the learned 
judge in the Court below was wrong in holding that anything the defendants 
bad done amounted to a substantial commencement of the works. 

Mr. VERNON SMITH, K.C., for the respondents, said that this was not 
а ratepayers’ action, but really an action between two rival tramway com- 
panier. The Corporation had power up to August of this year to complete 
their line, and at the end of that time the Pcole and District Company 
would have power to step in. 

Lord Justice VAUGHAN WILLIAMS asked if any application had been 
made by the Bournemouth Corporation to the Board of Trade for an 
extension of time. 

Mr. VERNON SMITH said that while their action was pending an 
application was made, and the Board of Trade had agreed to extend the 
time for completion of all the tramways with the exception of the one 
which was now chiefly concerned. As litigation was pending with 
to this section nothing wassaid. The actioo, however, related really to all 
the Corporation tramways, so that if this action was successful all their 
tramways must go. The Corporation could not do the work themselves, but 
they had given instructions that it should be done. 

Lord Justice ROMER said that a person who was ordered to do work 
did not comply with that order by simply telling his servants to do it. 

Mr. VERNON SMITH said that if he was not in a position to do the 
work, and he ordered someone else to do it, it showed, at all events, an inten- 
tion to comply with the order. He should submit that in the present case 
there had been a substantial commencement of work, and that Mr. Justice 
Swinfen Eady had arrived at a right conclusion in dismissing the action" 

Mr. PARKER having replied for the appellants. 

Lord Justice VAUGHAN WILLIAMS gave judgment, and said he was 
of opinion that the appeal ought to be allowed. The point they had to 
consider was one of importance, but it did not seem to him that it raised 
any very great difficulty. They were asked to say whether what had been 
done by the Corporation in connection with their tramway service up to 
the time fixed by the provisional order for the commencement of the 
works did or did not, in fact, amount to such commencement of the works. 
A good deal had been said on behalf of the respondents in support of the 
contention that substential progress had been made, but he was unable to 
arrive at any such conclusion. He was of opinion that when the time 
fixed by the order had expired, nothing which would save the rights of the 

Corporation had been done, and that, therefore, their powers under the 
order ceased. There had been no prolongation of the time fixed for the 
commencement of the works. True, an application had been made 
to the Board of Trade for an extension of the time for completion, but 
that was quite another matter, and such an application was based upon 
hypothesis that the time for commencement had been observed. If Mr. 
Justice Swinfen Eady's decision could not be supported, it seemed to them 
that the order of the Board of Trade extending the time for completion 
would go for nothing, because that order did not in any way affect the non- 
commencement within the time specified. Under the circumstances, he 
saw nothing for it but to reverae the decision of the Court below, upon the 
ground that it was plain upon the evidence that there had been no subetas- 
tial commencement within the time mentioned. He would have been very 
glad if there was a way in which this could be put right by the Board of 
Trade, for the Bournemouth Corporation were in the position of knowing 
what were the wants of Bournemouth, and he was afraid, also, they had 
spent a considerable sum of money, and rendered themselves liable to pay 
a considerable sum of money, in respect of the contracts they had entered 
into, Under the circumstances, one would be glad to afford the Corpora- 


THE ELECTRICIAN, JULY 18, 1902. 


tion an opportunity to get the Board of Trade to do something to obviate 
this unfortunate result, though, at the same time, he did not see|what 
could be done. The appeal must be allowed and the order for an injunc- 
tion would have to go. 

Lords Justices Romer and Stirling agreed, and the appeal was allowed 
with costs 


British Pioneer Blectric Light and Power Co of India (Ltd.) 
v. Bigham. 

This case came before Mr. Justice Byrne on July 10. Plaintiffs (represented 
by Mr. Levitt, K.C.) sought a declaration that defendant was a trustee for 
them of a certain commission, the object of which was to convert to elec- 
tric traction the tramways of Bombay.  Plaintiffa also sought to restrain 
defendant from revoking an irrevocable power he gave to them in respect of 
this concession, plaintiffs’ case being that the concession was obtained by 
defendant as theiragent. There was a counter action arising on the con- 
struction of the agreement under which the defendant became the plaintiffs’ 
servant. The first point was whether, as part of his remuneration|for the 
service of obtaining the concession for the company, defendant was entitled 
to subscribe for 200 shares in the company. The concession having been 
obtained, had practically been re-sold at a large profit, and the shares of 
the company were worth seven or eight times their nominal value. The 
agreement between the parties was really made by telegram. 

Mr. NORTON, K.C., for defendant, said he did not say his client was 
not trustee of the concession for the plaintiffs ; he obtained the concession 
for them, but he contended he was not bound to give plaintiffs a power of 
attorney. 

Mr. LEVITT then explained the circumstances under which plaintiffs 
secured the concession. 

In the result his LORDSHIP held that defendant was entitled to £400 
from plaintiffs, subject to an account showing what was due, and the 200 
share; in the company, and the expenses properly incurred as agent for the 
plaintiffs (not being his personal and travelling expenses) for obtaining the 
concession. His lordship made a declaration that the defendant was 
the trustee for the plaintiffs, and the defendant not to have the right to 
apply for further share . His lordship granted a limited injunction 
restraining defendant from interfering with the disposal or carrying out 
of the concession, except as trustee and agent for the plaintiffs. His lord- 
ship said that the defendant had no right to superintend or claim to super- 
intend the carrying out of the Bombay contract. He directed that there 
should be no costa on either side. 


Manchester Carriage and Tramways Co. v. Manchester 
Corporation. 


Mr. Justice Bigham, in the King's Bench Division, yesterday, heard an 
action concerning the taking over of plaintiffs’ tramways by defendants, 

Mr. FLETCHER MOULTON, K. C., aid he was moving to enforce an 
award. 

Mr. BALFOUR BROWNE, K.C., said that was not so, and contended that 
he should open the case. This was a special case sent to the Court by the 
arbitrator, and if it stood his clients would have to pay about £500,000. 

Mr. MOULTON pointed out that the arbitrator had adopted their con- 
tention, and the award was іп an alternative form, and could not be 
enforced without the decision of the Court. 

His LORDSHIP decided that plaintiffs had the right to co nme nce. It 
seemed to him that the point was a short one. Plaintiffs, as lessees of 
certain tramways, were obliged to build certain depóts and make certain 
conveniences for the working of the tramways. Plaintiffs were also owners 
of other tramways worked in conjunction with the tramways which they 
leased from defendants. The lease had fallen in, во that defendants had 
entered into possession of their tramways, and they now, under 
statutory powers, called upon plaintiffs to sell on the terms of the 
statute the lines which plaintiffs had themselves constructed. The 
question was whether in the purchase price ought to be included the 
depó.s and other places built by the plaintiffe, and which they had used 
not only for the purposes of the line, but also for the purposes of the 
leased lines which plaintiffs’ themselves constructed. The question was 
whether the word “all” used in the act comprised all or only part. He 
asked, What is the difference in the two amounts ? 

Mr. MOULTON : In one case £250,000, and in the other £500,000 ; but 
& large amount of property went with the half a million which did not go 
with the quarter-million. The arbitrator found it was necessary for the 
practical working of the lines that they should be worked as a continuous 
system. The finding of the arbitrator (Sir F. Bramwell) was a finding of 
fact in favour of plaintiffs, and that it was essential for the well-doing of 
the lines as a business undertaking that they should be worked as one 
system and under common management. The role reason why defendants 
did not want to take over the whole concern was that they wished to 
work the system with electric power. 

His LORDSHIP said he thought the whole point was whether suit- 
able to and used by" plaintiffa for the purposes of their undertaking 
meant suitable to and used by them for the exclusive purposes of their 
tramways. 

Mr. MOULTON contended that defendants had no right to take only 
certain portions of the system. 

Mr. BALFOUR BROWNE, (for defendants) said this was not a 
mere assertion between one purchasing authority and the tramway com- 
pany, but between 12 purchasing authorities, who had all separate rights. 
It was not a joint purchase, according to the Tramways Act, but the periods 
fell in at different times. 

His LORDSHIP asked if Mr. Balfour Browne contended that the logical 
consequence of Mr. Moulton’s argument was that if Openshaw, one of the 
12 purchasing authorities, eerved notice upon the tramway company, say- 
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ing they intended to take over the lines in their district, the tramway 
company could answer that they must take all the lines! 

Mr. BALFOUR BROWNE : Abeolutely. 

His LORDSHIP: And that Mr. Moulton's argument ie, further, that 
they would have to take all the horses and all the tramcars to run over 
these lines, and the depóta in which the horses and cars were stored at 
night! If that was the logical conclusion (added his lordship) then any 
little authority could paralyse the whole system. Here the tramway com- 
pany have gone to great expense in building the depóts, &c., and now the 
Corporation said they must be left with them and get what they could 
for them. Using common sense it seemed that they should be paid for. 
Another thing he could not shut his eyes to was the fact that these 
districts, either by being absorbed by Manchester or joined with Man- 
chester, were practically one. 

Mr. BALFOUR BROWNE thought not. They all had to find the 
money for the purchase. Manchester would take over the linea for 21 
years and work them, the others paying a rent. The rent was equivalent 
to a rate and the sinking fund would be extinguished in the 21 years. 

His lordship reserved judgment. 


Bxtension of Tramway Companies Powers. 


In the Chancery Division on Saturday, before Mr. Justice Farwell, 
Mr. Bramwell Davies, K.C., appeared in support ofa petition by the 
Leamington and Warwick Electrical Co. (Ltd.) for sanction to an expan- 
sion of the powers of their memorandum of association. The company was 
originally known as the Leamington and Warwick Tramways and Omnibus 
Co., but the name was changed by order of the board with the intention 
of introducing electrical work and applying other traction than horse power 
to their vehicles. In 1901 there was an electric lighting provisional order 
obtained by which they were authorised by the Board of Trade to transfer 
the benefit of that order to the company. They got authorisation, and 
secured a site for electricity works and plant to supply the town of Warwick 
with electric light and power, and it was on this account the company 
asked the Court to sanction the enlargement of their powers. The com- 
pany was incorporated in 1880, and on Jan. 22 last special resolutions were 
passed, by which the articles were altered, the name of the company 
200 90 and original capital of £25,000 in £10 shares increased to 
£100,000. 

After counsel had explained the steps taken by the company to secure 
the sanction of their shareholders, debeuture-holders and creditors to the 
scheme, 

His LORDSHIP gave hia sanction to the enlarged powers, as modified. 


Tramway Speed Indicators. 


The Dudley Bench on July 12 heard several summonses against the 
Dudley and Stourbridge Electric Traction Co. Three were for having no 
speed indicators on their cara; two, under the bye-laws, for failing to 
exhibit in the cara the Board of Trade regulations ; and two for carrying 
passengers on the roof of the cars on the Pensnett light railway. 

For the defence it was urged that the failure to post the regulations was 
due to negligence of the car cleaners ; that there was no apparatus of the 
kind required in existence ; and that while the Light Railways Order by 
one clause prohibited double-decked carriages, it specified in another what 
precautions should be taken for the protection of passengers on the top of 
such cars. 

In each of the first three summonses a fine of 2s. 6d. and costs was 
imposed ; for the breaches of the Light Railways Order a fine of 20e. and 
coste was inflicted in each case ; and the summonses for failing to provide 
speed indicators were adjourned sine die. 


Tramway Companies Rights and Responsibilities. 


Ac Newcastle-under-Lyme County Court on July 8, before Judge 
Mulholland, K. C., an action was brought against the Potteries Electric 
Traction Co. by a market gardener named Whiston, who sought to recover 
£50 damages for personal injuries. Plaintiffs’ case was that on April 5 one of 
the company's cars collided with his cart. He was badly injured, and his 
cart and harness were damaged. He alleged that the car was travelling at a 
great speed, and that it was not stopped until it had gone some 4Uyds. 
after the collision. The defence was that the plaintiff was apparently 
asleep whilst driving, and that the driver of the car sounded his gong and 
tried to pull up, and passengers affirmed that the car was not going at a 
rapid rate. 

The JUDGE said the plaintiff when driving on the tramlines knew that 
a powerful car under great momentum, which could not turn to either 
side, might come along at any moment. The responsibility to get out of 
the way, and allow the car to pursue its course, lay on the plaintiff. 
Negligence on the part of the company’s servants had not been proved, 
and he held that plaintiff had brought about the accident. Judgment for 
defendants. 


Trolley Rope Accident. 


At Durham Assizes, Mr. Justice Bruce heard an action brought by a 
cyclist named Maxwell against the Hartlepools Tramway Co. (Ltd.) for 
damages for personal injuries. Whilst plaintiff was cycling, the tramway 
trolley pole rope on an electric tram caught him by the neck, and he was 
badly injured and his machine smashed. 

Defendants’ counsel admitted liability, and judgment was entered for 
plaintiff for £250, without costa. : 
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INTERNATIONAL TRAMWAYS AND LIGHT RAIL- 
WAYS EXHIBITION. 


— 


MISCELLANEOUS EXHIBITS. 
(Concluded from p. 486.) 


Balteries.— At stand 44 the Imperial Electric Supplies (Ltd.) made 
a good show of LES. dry cells, a new cell of British manufacture 
specially recommended for telephone work and for ignition purposes 
on motor-driven vehicles, At stand 96 Le Carbone made an excellent 
display of Leclanché cells and also of Carbo” and “ Lacombe” 
types for bell, telegraph, telephone and папар work, The 
" Carbo cell, in its larger sizes, is designed for charging small 
accumulators. The Paris” cell for electric ignition on motor cars 
was also shown, and the Sans Pareil” dry cells in different sizes. 
Messre. Sutherland and Marcusson at stand 139 made a good show of 
testing batteries. 


Bearings.—In addition to a good show of roller bearings, pre- 
viously described in onr columns, Messrs. Fleming, Birkby and 
Goodall, at stand 974, made a display of oil-less (carbonated) trolley 
bushes or bearings, overhead pulleys for electrical power trans- 
miesion as applied to tramway propulsion (Entwistle's patents), and 
oil-lees (carbonated) bearings for machinery, 1 turbines, 
engines, &c., applicable to every type of rotary or sliding motion. 


Belting.— There was a notable absence of belting exhibits at 
Islington, one of the principal stalls at which a special feature was 
made of this class of engineering stores being that of Messrs, 
Fleming, Birkby and Goodall (No. 974) who showed excellent 
examples of Teon” belting for motor vehicles and power trans- 
mission of all kinds. 


Fuel Economisers.— At Messrs. E. Green & Sons’ stand (No. 83) 
the well-known Green economiser is shown. In the majority of the 
larger electrical installations in Great Britain, America and the 
Continent Green's economisera form a regular item in the equipment. 


Life Guards.—Me:ars. W. E. Rowlands & Co., at stand No. 162, 
showed an pae form of lifeguard for tramcars, consisting of two 
finders, one behind the other, the first or front finder projecting 
slightly beyond the collision buffer, the second being attached to 
the pilot board of the car, so that, should the first finder fail 
to pick up the second is brought into operation automatically. 
The National Rail and Tramway Appliances Co, at stand 163, 
showed Hudson's automatic lifeguard, which is constructed on the 
gate principle, and is claimed to be simple and effective in work- 
ing. A full-sized side delivery lifeguard, with feeler, placed as 
it would be on a tramcar when in its normal position ready for 
action, was shown by the Dewar Patent Tramway Lifeguard Co. 
This guard, immediately an obstruction comes in contact with the 
feeler, drops and swings round to the side of the car, delivering the 
obstruction clear of the vehicle. A working molel of the guard was 
also shown. Another patent automatic fifeguard was shown b 
Messrs. Gabriel & Co. at stand 168. This guard is constructed with 
a front hanging gate and a back tray. On coming into contact with 
an obstruction, the gate flies back and releases the back tray, which 
receives the obstruction. The driver has control of the back tray, 
and it is considered by the manufacturers an important feature of 
this guard that, when it has been dropped, it is impossible for it to 
be raised by contact with the obstruction. This guard is in use in 
a number of towns in the United Kingdom. 


Repair Shop Tools.—In the large and varied exhibit made by the 
Britannia Co. (No. 88) there is a fine display of repair shop tools, of 
which this company make a special feature. 


Track Tools. —At the stand of the Midland Mfg. Co. (No. 98), a 
good show of track tools was displayed. This exhibit was specially 
strong in contractors’ and platelayers’ tools of large variety. Messrs. 
V. Demerbe & Со., at stand No. 5, also made a good show of track 
tools. Alto, at the stand of Messrs. Askham Bros, and Wilson (No. 
50) was shown a varied assortment of these goods. 


Troughing and Conduits.—In addition to the large exhibits of 
special types of conduits and troughing made by Messra. Doulton 
& Co., Callender's Company, and other well-known firma, whose 
exhibits have been dealt with in another portion of our current 
issue, there is the exhibit made by the Albion Clay Co. (stand : 
of Sykes’ patent solid system of troughing provided with spigot an 
socket ends. There is aleo a 3-chase troughing shown by this com- 
pany, the advantage of which consists in its multiple form of manu- 
facture, for which it is claimed that less excavation and consequently 
less reinstating of the roadway or footway is required. 


Ventilating Fans.—A notable exhibit of the Blackman type was 
shown at stand 104 by the James Keith and Blackman Co. Several 
types of fans were exhibited in motion of a class largely used for 


Ventilating electric power atations, engine rooms, transformer 
rooms, workshops, &c. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

Tonbridge Urban District Council are advertising on another page 
for applications for the post of electrical engineer, to have control 
under the Electric Lighting committee of the electricity supply 
undertaking and its administrative departments. Commencing salary 
£150 per annum. Applications to the clerk (Mr. Arthur H. Neve), 
Tonbridge Castle, Tonbridge, by Aug. 2. ` 

Belfast Library and Technical Instruction committee require a 
chief lecturer in physics and electrical engineering and also a chief 
lecturer in mathematics. An advertisement contains further par- 
ticulars. Applications to the Principal (Mr. F. C. Forth), Municipal 
Technical Institute, Belfast, by July 21. 

A teacher is required for teaching magnetism and electricity and 
electric light and power at the Harris [nstitute, Preston, for two 
evenings a week. Applications by July 28. Further particulars 
from the secretary, Mr. T. R. Jolly. See advertisement. 

Halifax Technical Instruction committee invite applications for 
the appointment of lecturer in electrical engineering and physics. 
Applications to principal by July 30. See advertisement. 

Portsmouth Electric Lighting committee require an assistant engi- 
neer to take charge of a shift Applications to superintendent 
(Mr. E. Price) by 23rd inst. See advertisement. 

There is a vacancy for a switchboard attendant at Blackburn elec- 
tricity works. Applications to chief electrical engineer (Mr. Alfred 
S. Giles) by 24th inst. See advertisement. 

A junior draughtsman is wanted in the distribution department of 
a large electric supply company in London. See advertisement. 

An assistant electrician is required for a large private installation. 
See advertisement. 

First-class fitters, with good knowledge of switchboard work, are 
required by Messrs, Ferranti (Ltd.), Hollinwood, Oldham. See 
advertisement, 

An assistant salesman is required for the bell and telephone depart- 
ment of a large Manchester supply house. See advertisement. 

A working man is wanted to take charge of and keep in order, with 
assistance, two Willans engines, boilers and complete electric genera- 
ting plant. Apply to Messrs. Jardines, Deering- street, Nottingham. 
See also advertisement. 

The Stepney (London) Guardians require an ик, pari for their 
Childrens’ Homes at Stifford, Essex. Applications to clerk by July 23. 


Mr. J. D. Coales, B. Sc., A M. I. E. E, of the Hartley College, 
Southampton, has been appointed lecturer in electrical engineering 
at the University College, Nottingham. 

Mr. A. E. Constable has ben promoted to the position of mains 
superintendent and test-room engineer at Croydon at £180 per annum. 

Mr. E. Donoghue, late of the Portsmouth electricity works, has 
been appointed shift engineer at Dlackpool. 

Mr. J. M. McGown, of Glasgow, has been appointed assistant 
electrical engineer at Oban. 


Aberdeen.—In order to meet the anticipated heavy traffic daring 
the Highland and Agricultural Show, the Tramways committee 
recently telegraphed Glasgow asking for the loan of six cara for the 
week, but the Glasgow Corporation declined to comply with the 
request, as they required the whole of the cara at present available 
for their service.” 


Ashton-under-Lyne.—The charge for electric current to private 
consumers is to be reduced from "m to 4d, per unit, with the alter- 
native of 1s per quarter per 8 c.p. lamp, and 14d. per unit. The 
charge for motive power is to be reduced from 3d. to 14d. per unit, 
with special terms for users on a large scale. | | 

Barrow-in-Furness.— The accounts of the electricity department 
for the year ended March 31 have been issued, and show total 
receipts £5,281. 58. 4d., including £4,799. 168. 5d. from the sale 
of current to private consumers, The annual expenditure was 
£3,286. 168., leaving £1,994. 93. 4d. gross profit to meet interest 
(£1,256. 11s. 10d.) and sinking fund instalment (£1,079. Os. 63.). The 
total units sold were 284,709. 

Belfast.—An inquiry wil! be held on Taesday into the application 
of the Corporation to borrow £20,000 for electric lighting extensions 

Bilston.—The Bilston-Willenhall electric tramway has been 
opened for traffic. 

Brierfield (Lancs.).—Nelson Town Council have offered to supply 
electric current to Brierfield for public lighting at 2d. per unit. 

Canary Islands.—In a recent report on the trade of the Canary 
Islands for 1901 it is stated that the electric tramway at Teneriffe 
has proved a very remunerative undertaking to the Belgian company 
which established the line, which has not yet been extended beyond 
Laguna, but will ultimately run through Tacoronte on to Oratava. 
Meantime arrangements are being e by a local British firm to 
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run motor vehicles between Laguna and Orotava. There is a steam 
tramway service, 4 miles in length, between Las Palmas and Puerto 
de la Luz, which is of a primitive character, and compares most 
unfavourably with the excellent electric line at Teneriffe. 


Carnarvonshire Blectric Power Scheme.—A meeting was held 
at Carnarvon on Tuesday, when Sir Wm. Preece outlined the sug- 
gested electric power scheme for the county of Carnarvon. He 
estimated that the 
least 20,000 нр. Wallsend was producing electrical power at 4d. 

unit; Llandudno at a little over 12d. per unit. If Llandudno, 


nway, Bangor, Carnarvon, Pwllheli and Criccieth amalgamated 
nerate their own electric energy in one spot they would 
of their capital and get the electricity at a third of the 


together to 
save a thi 


price they could obtain it under present conditions. In that county 


there was a great deal of water running to waste. There were not 


many catch areas in Carnarvonshire large enougb to secure the 
water power they wanted. What they had to ascertain was the cost 


of the carriage of coal on the railways as against the cost of conveying 


electrical energy. He had found that it was not economical to go 
beyond 15 miles for & generating station. Sir William Preece next 
referred to the numerous objects for which electrical energy could 
be applied. Out of every 100 tons of slate rock ситорае оу explo- 
sives only 23 tons reached the market, He could not help thinking 
there was something barbarous in the mode of blowing down 
the face of the rocka. In the Pyrenees the French were cutting the 
slate by means of wire saws worked by electric motors, He had, he 
said, no scheme to lay before the meeting, but he was pre red to 
go in with them to work out any scheme, and to plank down his 
money to the best of his ability to enable them to do it. He would 
advise Carnarvonshire to have nothing to do with outside financiers. 
They had a market rich beyond measure, and they wanted powers 
to develop that market ; and they wanted to do it themselves. They 
had only to put down a small sum each to get the Parliamentary 
power, and when that was obtained it would be for the County 
Council and other bodies to help them to consider ways and means, 
At the conclusion of the address a committee was appointed to pro- 
mote and develop the project. 


City of London.—At the meeting of the Court of Common 
Council, last week, a motion was passed authorising the several com- 
mittees cf the Corporation to afford facilities to the Post Office in 
introducing the telephone service in the departments under their 
respective control and that the proposed charge of £l per annum 
for each attachment be not insisted on. 

Olacton.—The Board of Trade have intimated that consideration 
of the revocation of the Council's provisional order has been post- 
poned until January. 


Cleckheaton.—£6,000 additional is to ba spent on the electricity 
undertaking, of which an engineer and manager is to be appointed 
at £200 per annum. The Electricity committee have had under 
consideration a draft agreement with the British Electric Traction 
Co. as to the supply of current for working their tramways in the 
district. The further consideration of the matter has been adjourned. 


Darlington.—The salary of the borough electrical engineer (Mr. 
J. R. P. Lunn) has been increased by £50 per annum, 


Denton.—The Council have applied to the Board of Trade for an 
extension of time to August, 1904, for the completion of their 
proposed tram ways. 


* Dialite.”—A report, dated June 30, 1902, has been prepared by 
Mr. C. H. Wordingham on cables insulated with Dialite.“ The 
cables tested range from 7/22 to 37/12 core, and each of the cables had 
two laps of tape with the exception of the 7/22, in which there were 
two tapes laid on longitudinally, each covering half the circumfer- 
ence of a single epiral round them. There was no protection outside 
the tape with tbe exception of the 37/12, which was braided. The 
three smaller cables were intended for use in the interior wiring of 
buildings, and the tests were directed chiefly to ascertaining their 
suitability for this purpose. The three larger sizes were intended 
for underground work. The insulation resistance in megohms per 
mile is set out as under :— 


Capacity in 
Length After After Арасту 

in yards, 1 min. 2 min. р rofarade. 

er mile, 
7722 534 ......... 155 es. 144 ......... 0:807 
five. 510 ids 142 ......... 147 os 0:859 
T4 aaan. 690 —⅛ TO m 8898 0:864 
01/15. es 598 ......... 49 5B 0°98 

57/14 ......... 650 000 189 ......... 162 1449 
587/12 440 ......... 195. ws I50. „ 0:852 


Ап alternating pressure was employed of а periodicity of about 80 
periods per sec. for half an hour. The three smaller cables f e., 
7/22, 7/17 and 7/14—were tested with from 1,800 to 1,900 volts, the 
larger cables with from 2,500 to 2,700 volts, and all of them success- 
fully withstood the pressure. The tests (concluded Mr. Wordingham 
in his report) showed that all the cables have a satisfactory insulation 
resistance, whether they be intended for underground work or for 
house wiring. The tests of the dielectric strength are, however, far 


wer used throughout Carnarvonshire was at 
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more important than the insulation resistance, and the results 
attained are most remarkable. That a wire so small as 7/22 should 
withstand for half-an-hour, without breaking down, a pressure of 
between 1,800 and 1,900 volts, shows exceptionally high dielectric 
strength, and, seeing that there was no paper at all on this sample, it 
shows conclusively the valuable properties of “ Dialite.” The series of 
tests carried out in connection with the house wires are the most 
satisfactory evidence as to the mechanical properties of the material. 
The conditions were severe, and were just those to which cables 
would be likely to be subjected in practice. So far as can be judged 
by experiment, wires insulated with “Dialite” appear to be fof good 
insulation resistance, of high dielectric vidis t and even without 
the additional protection of braiding or taping, very strong mechani- 
cally. Not only, therefore, should they well suited for under- 
ground mains, but also for the interior wiring of premises. 


Eccles.—An inquiry is to be held into the Council's application 
for a loan of £22,815 for electric lighting extensions. 


Electric Automobiles —In the Notes and Notices” of the 
Automobile Club, dated Jaly 10, there is an account of a meeting 
held on July 11 of the Club's committee to advise on electrical 
vehicles. There were present Mr. Joel, Mr. Carl Oppermann, Mr. 
Ernest Hutton, Mr. Cozens.Hardy, Mr. J. M. Gorham and Mr. 
Cockerton. The secretary reported that, although the final date for 
entries for electrical vehicles for the forthcoming trials was July 12, 
no entry had yet been received. Mr. Cockerton said that Mr. 
Theodore Chambers was entering two cara. Mr. Oppermann notified 
that he was entering onecar. It was ultimately resolved that, if 
there were not at least five entries in each of the two electric car 
classes, the trials of electric vehicles should be postponed until the 
last week in August, and the event itself be taken as of the big 
automobile trials the first week in September, provided there were 
not less than three entries in each electrical section. In connection 
with the same event, Messrs. Shippey Brothers announce that they 
are unable to enter four cars which they had intended to run, in con- 
sequence of their carriage building premises being destroyed by fire, 
and the City and Suburban Carriage Co. cannot enter their cars 
* owing to pressure of business.“ 


Electric Lighting Notices.—By July 1 electric lighting com- 
panies and others desirous of obtaining electric lighting powers have 
to give notice to local authorities of their intention to apply for pro- 
visional orders. In the last two or three issues we have given par- 
ticulars of some of these notifications, and we give below those that 
have been issued during the week : — | 

Ashford (East), Cranbrook and Bridge.—South-Eastern Electric Light- 
ing Co. | 
Bideford.— Electric Supply Corporation & Electric Supply & Traction Co. 
Bognor.—T wo companies have given notice. 

Bridgwater.—Bridgwater and District Electric Supply and Traction Co. 
Bromley Rural District (Farnborough, Hayes, Keston, Orpington and 
St. Mary Cray).— Edmundson's Electricity Corporation. 

Burslem.-—Potteries Electric Traction Co. 

Castleford.— Provincial Electric Supply and Traction Co. И 

Calverley (Yorks.)—Provincial Electric Supply and Traction Co. 

Chesterton.— Cambridge Electric Supply Co. 

Gosport and Alverstoke.—Provincial Electric Supply and Traction Co. 

Hollingbourne,—South-Eastern Electric Lighting Co. 

Isle of Wight (Carisbrooke and Northwood).—Isle of Wight Electric 
Light and Power Co. 

Newton-le-Willows.—Provincial Electric Supply and Traction Co. 

Renfrew.— Electric Supply Corporation. 

Ripley.—Provincial Electric Supply and Traction Co. 

Rochester.— County of Kent Electric Power Co., Kent Electric Power 
Syndicate, and Provincial Electric Supply and Traction Co. 

Spalding. Provincial Electric Supply and Traction Co. 
Walton.— Urban Electric Supply Co. 


Exeter.—The deputation recently appointed to visit British and 
Continental electric tramways to obtain information for the Electric 
Traction committee, have presented their report, and recommend 
that tramways be constructed on the overhead trolley system, with 
the exception of High-street and Fore-street lines, for which it is 
probable the conduit system will be recommended. 


Palniouth.—The Council have come to terms with Messrs. 


Crompton & Co. for the erection of electricity works, and a formal 
agreement is being prepared. 


Frome.—The Council have applied for sanction to a loan for elec- 
tricity supply works. Mr. F. Н. Medhurst is consulting engineer. 


Germany.—In a review of the trade of Germany for 1901, 
Mr. Consul John Schwabach notes that there was a large falling-off of 
dividends yielded by the larger industries in Germany. In the 
electrical industry the dividends averaged in 1900 9:55, and in 1901 
only 5°79. In commenting generally upon the state of trade in Ger- 
DE Mr. Schwabach's remarks upon the electrical industry are as 
follows :— 

The unfortunate business conjuncture was felt nowhere so severely as in 
the electrical branch. Tempted by the success of certain large well- 
organised firms, several others were started, not во much because they were 

uired, as because they afforded an investment more or less speculativ 
for superfluous capital. These latter, of course, suffered the most, but 
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even the better-founded undertakings were influenced more or less 
injuriously, for the speculating firms accepted recklessly any orders, and 
often carried them out at a loss, thus lowering the prices obtainable for 
legitimate work. | | | | 

A company has been formed in Berlin by the А.Е.С. with a capital 
of £25,000, the object of the company being to give poor inventors 
an opportunity of bringing their inventions before the public.” 


Glossop.—Edmundson’s Electricity Corporation propose to com- 
mence the erection of the electricity station building at once, and the 
construction of the permanent way of the electric tramway system 
will also be proceeded with shortly. 


Halifax.—The Tramways committee have been urged by Brig- 
house Corporation and the Hipperholme and Greetland Councils to 
exercise their powers to construct electric tramways to those districte. 


Sebburn —The Council have decided to apply, on behalf of the 
Northern Counties Electricity Supply Co., for consent to the use of 
a high-pressure system of electricity supply in order that Felling 
may be supplied from Hebburn. 


Huddersfield.— Major Druitt, R.E , held an inquiry on Saturday 
into the circumstances under which a tramcar on the Almondbury 
route got out of control on June 28, left the metale, and crashed into 
a shop killing three persons and injuriog a number of others. 

Оковае W. Hewitt, driver of the runaway car, explained his mode of 
manipulating the brakes on the journey. He said the hand brake on the 
car was defective, and that the electric brake failed to act. He was abso- 
lutely certain he had never received any instructions as to reveraing the 
motor to brake the car until after the accident. He was sure he did 
not turn the brake handles the wrong way. The hand brake had given 
him some trouble, but he had had no difficulty with the electric brake 
before the car ran away. 

Mr. Јонх E. Dyson, electrical engineer, said he wished to withdraw a 
suggestion he had made as the cause of the accident—that by putting on 
the electric brake to one notch and at the same time applying the hand 
brake the driver failed to excite the motors. Such a thing could not 
happen with motora wound as the car motors were. 

Mr. F. W. TAYLOR, electrical engineer, expressed the opinion that if the 
electric brake were put only at the first notch there would be an insufficiency 
of current generated to pull up the motor. 

Mr. H. N. Thou As, manager of the Corporation tramways, said that 
since the accident the car had been under lock and key, and no one had 
had access to it except the town clerk and Mr. Dyson, at the request of 
the coroner. It had not been interfered with, and nothing had been done 
to repair it in any way. 

(The Inspector and several electrical witnesses examined the car at this 
stage.) | 

Mr. TAYLOR said he bad examined the car, and found all the leads in 
perfect condition. The controller was perfect in every way, and all the 
connections were good. He did not see anything that could be called a 
defect. | 

The INSPECTOR : Coming down a gradient of 1 in 18, would the electric 
brake be sufficient ?—It would pull the car up on a much steeper gradient. 

Even though the car had got up a speed of 10 or 12 miles an hour ?—I 
should consider it safe up to 18 miles an hour. 

Mr. J. W. WAINWRIGHT, general manager of the British Electric Car Co., 
contractors for the Huddersfield cars and equipment, said he had examined 
the car that morning, and was satisfied that it was in good order. The 
electrical apparatus was perfec, and the braking most powerful. One of 
the blocks of the hand brake was in contact with the wheel flange, but that 
was accounted for by the skewing of the car when it left the metals. The 
slipper brake had been shattered by contact with the pavement. The car 
should have been under perfect control on a 1 in 18 gradient. 

Mr. Dyson said he had examined the car a second time, and satisfied 
himself that all the connections and apparatus were in order. In his judg- 
ment the car was in such a condition that it could have been pulled up by 
the electric brake. | | 

Do you agree that it would have been under control if it had been 
properly handled ?—I do. x 

And you cannot suggest any reason why the car should have got out of 
control if it had been skilfully handled ?—I cannot. 

The inquiry then closed. 

On the previous day the coroner's inquiry was concluded, when 
the jury returned a verdict of “ Accidental death owing to failure 
of the car brakes They strongly recommended that the car drivers 
should receive more efficient instruction and more thorough examina- 
tion as to their fitness before taking charge of cars, that every driver 
and conductor be made to sign for the book of rules, that recognised 
passing places be adopted, and that the men receive instructions to 
use them. 


Japan.—There was a falling-off in the imports into Yokohama in 
1901 of electric light apparatus from £36,660 in value in 1900 to 


£28,764 ; an increase in the value of imported wire and cable. 


from £8,188 in 1900 to £11,235 in 1901 ; an increase in submarine 
cables from £39,991 to £49,648 ; and a decrease in telephones and 
accessories connected therewith from £30,373 to £14,080. | 


Kirkintilloch.—A committee has been appointed to consider and 
report as to whether the Council should take advantage of the clause 
in the Clyde Valley Electric Power Bill to apply for а provisional 
order to become the distributors of electricity within the burgh. - 


Kilmarnock.—The Council have postponed their electric lighting 
scheme, and the consulting engineer (Mr. W. A. Bryson) has been 
paid £330 in settlement of his claim for professional services. 


Light Railways.—Objections to the confirmation of the Spen 
Valley Light Railway Order were heard on Tuesday. Mr. Trevor 
Edwards, for the West Riding of Yorks. County Council, detailed 
the objections to the order as to the maintenance of the roads, and 
Sir H Jekyll said that the Board of Trade would follow the Wor- 
cester precedent, the effect of which was that the promoters were 
required to restore any portion of the waste broken up for the pur- 
pose of the railway to as good a condition as before, but not to main- 
tain and repair it as they would doa metalled portion of the road. 

Worthing Council decided on Friday to apply for an order to 
construct light electric railways in the borough. 


Liverpool—The Tramways committee have authorised the 
eneral manager (Mr. C. Petrie), the chairman (Mr. S. W. Hon. 
bottom. M.P.), the deputy-chairman (Ald. F. Smith) and Mr. E. L. 
Lloyd to visit the United States and Canada to inspect the principal 
tramway systems in operation in those countries. 
The City Council are applying for sanction to a further loan of 
£300,000 for electricity supply extensions. | 


London County Oouncil.—At Taesday's meeting it was agreed 
to loan £25,000 to Fulham for electric light installations. 

Tramway Rolling Stock.—The adjourned report of the Highways 
Committee asking authority to expend £59,000 in the purchase of 
electric cars of a special kind for use on the Streatham lines was 
submitted and was adopted without discussion. 

South London Tramways.—lt was reported by the Highways Com- 
mittee that notice had been served on the South London Tramways 
Co. requiring the company to sell the portions of their undertaking 
authorised in 1879 and 1880 respectively. The directors of the com- 
pany had offered to recommend their shareholders to accept £201,150 
for the whole of the company's undertaking. "This the committee 
thought fair and reasonable, and proposed that the transfer should 
take place on Nov. 1. In addition the Council will purchase the 
rolling stock, horses, &c., at an agreed price. The committee recom- 
mended the purchase, and this was carried. 

Reconstruction of Bridges for Tranways.—T he adjourned report of the 
Highways committee recommends : — 

That application be made to Parliament for powers to enable the 
Council to enter into arrangements when any bridge carrying, or over, any 
thoroughfare in London which is already, or may probably be selected by 
the Council as, a route for tramways (although no Parliamentary sanction 
has yet been given to such tramway route) is about to be re-constructed 
or altered, for the work to be carried out in such manner as to permit 
of the placing of electric conduits in the carriageway of the bridge, or of the 
laying of a double line of tramways in the road beneath the bridge ; and 
to enable the Council to contribute the whole or part of the extra cost to 
be incurred in respect of the work necessary to adapt the bridge for the 

urpose. 
Я he recommendation was adopted. 

Erection of Car Sheds.—lt& was agreed that an expenditure on 
capital account of £30,000 be authorised in respect of the first portion 
of the building and other works in connection with car shed accom- 
modation for the electric cars at Clapham. 

Fuel Economisers.— Dr. Kennedy having submitted specifications of 
fuel economisers required for the Greenwich electricity generating 
stations, it was decided that £3 500 be set aside, and that advertise- 
ments be issued. 

Reconstruction for Electric Traction of further Tramways.—The High- 
ways committee recommeuded—"*''That estimates of £9,000 and 
£105,000 be approved in respect of (1) alterations to, and recon- 
struction of, bridges, and (2) lines and rolling stock in connection 
with the reconstruction, for electric traction, of the Council's tram- 
ways between New Cross-gate and Trafalgar-road, Greenwich.” 
Consideration was postponed for a week. 


Longton —In future electric curren: will be supplied to places of 
worship at 44d. per unit. The gross profit on the electricity under - 
taking for the past half-year was £382. Interest came to £357. 48. 4d., 
and sinking fund to £274. 5s. 61, leaving a deficiency of £249. 2a. 5d. 


Manchester.—The total connection to date for lighting and power 
are equivalent to 426,367 8 c.p. lamps. 


Market Drayton.—The Council have consented to the applica- 
tion of the Market Drayton Electric Light and Power Co. for a 
provisional order. | 


Melbourne.—The Royal Commission on Victorian Government 
Railways recommend the Railway Department to acquire the Mel- 
bourne tramway system, as the Commission is of opinion that *' elec- 
tric tramways on the overhead system are superior to and offer 
gra facilities than steam railways for dealing with suburban 
traffic. 


Municipal Telephony. — Swansea Telephone committee have 
received a communication from the Post master-General stat ing that 
the proposal that persons who became subscribers before March 31 
last should have the free use of the telephone for three months 
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after the establishment of the municipal exchange was inconsistent 
with the terms of the licence. 

Scarborough Property committee have been instructed to apply 
for a municipal telephone licence. 

The proposal to establish a municipal telephone exchange at 
Huddersfield was discussed by the Town Council on Wednesday. The 
General Purposes committee recommended the Council to enter into 
an agreement with the National Telephone Co. to lay undergrouud 
wires for a period expiring in 1911. On the committee's minutes 
coming up for confirmation, Ald. Sugden moved that all previous 
resolutions of the Council and committees with reference to the 
municipalisation of telephones, and the proposed agreement with the 
National Company be rescinded or varied, so as to admit of an agree- 
ment being entered into wich the company on the terms mentioned, 
and that a sub-committee be appointed to settle details. The 
proposal was approved. 

Plymouth. —At the Council meeting on Monday the minutes of 
the Electricity and Street Lighting committee contained a report 
from the borough electrical engineer (Mr. E. G. Okell) on the cost 
of street lighting. The report stated that the cost of electric and 
gas lighting last year was £6,615, compared with £6,206 in 1899, 
while the total candle-power had increased from 32,746 to 185,680, 
and the cost per candle-power had decreased from 45:51. to 8:44. 

The chairman of the Tramways committee (Mr. B. Monk) ssid the 
balance-sheet for the year was not as favourable as could be wished. 
There had been au increase in the cost of current from 2:54. to 3d. per 
unit. For permanent way and overhead equipment there had been an 
increase of £1,100, and rent and other items had also increased. The 
receipta, however, for the week ended July 12 were more than £100 in 
excess of the correspondiog week last year, and the receipts for the 15 
weeks from March to July showed an increased of £151. 17a. 63. Bad 
weather in May and June was responsible for a greal deal of the loss. 
There was some criticism of the management of the tramways, but even- 
tually the minutes were adopted. 

Power Transmission in India.—The first portion of the Cauvery 
Falls power transmission plant was started on Tuesday. Power is 
transmitted from the Falls to the Kolar goldfield, a distance of 90 
miles. Thescheme was inaugurated by the Mysore Government, and 
DE for the supply of 4,000 H P. to the mines under Messrs. 

ohn Taylor & Son's management, with the option of taking addi- 
tional power to the same extent later. The agreement with the 
Government is for 10 years, and for the first year £29 per н.р. per 
annum is to be charged to the companies ; for the second, third and 
fourth years £18 per annum ; for the fifth year not exceeding £24 
per annum, and for the remaining five years £10. The contract has 
en carried through by the General Electric Co. (U.S.A.), whose 
tender of £140,941 was for the completion of plant for the generation 
and transmission of 5,000 H P. within 20 months from November, 
1900, so that contract time has been well observed. 


Presentation.—Mr. W. Wilde, of Bolton Corporation tramways 
department, recently received an “реше at Cardiff, and on his 
departure was presented with a gold chronograph and a travelling 
bag by the Bolton staff. | 


Rawmarsh.—The Board of Trade have deferred the revocation of 
the provisional electric lighting order for six months. 

Romford. —Pro received from Messrs, J. and J. S, Enright, 
the A eine Electric Co., and the United Electric Light and 
Power Co. for the erection of electricity works are under the con- 
sideration of the Council's consulting engineer. 


St Helens.— Application is to be made to the Board of Trade for 
approval of the leasing by the Corporation to the New St, Hel-ns 
and District Tramways Co. for the residue of 21 years from Oct. 21, 
1898, of all the Corporation's tramways constructed since Dec. 21,1898. 


Scunthorpe.—The Council will oppose the application of a com- 
pany for a provisional order, and have themselves to decided make 
application. А 

Seaford:—Mr. F. J. Warden-Stevens recently applied. to the 
Council for facilities for the erection of electricity works. The Council 
have asked for further detaila of the scheme. 


Slough.—The Windsor Electrical Installation Co. has decided to 
form a new company to take a trausfer of a provisional order autho- 
rising the supply of electricity in Slough and Datchet. 

Southampton —The accounts of the electric lighting department 
for the year ended March 31 show total receipts £20,900. 10s. 2d., of 
which £12,736. 183. 6d. was recsived from private consumers, 
£6,028. 19a. 11d. from the tramways department, and £1,759. 193, 5d. 
for public lighting. Annual expenditure amountel to EI 2, 916. 123 8d., 
leaving £7,983. 178. 6d. gross profit to meet interest (£3,722. 23. 3d), 
and sinking fund charges (£3,515. 153, 8d.). The net profit was, 
therefore, £717. 133. 2d. The total capital expenditure to date 
amounts to £125,940. 10s. 6d., an increase of £10,302. 188. 81. in the 
year. 1,856,216 units of current were generated; 589,040 units were 
supplied to private consumers, 117,701 to public lamps, 723,479 to 
Corporation tramways, and 56,421 units were used on works. There 
are lamps, and the total maximum supply demanded was 
1,143kw. | | | 


Stonehaven (N.B ).—An electricity supply scheme is being pre- 
pared by Messrs. Barlow aud Young, of London. 


Swindon.—4An extension of 19 months has been obtained by the 
Council for carrying out the terms of their tramway provisional order. 


Telephone Developments.—4A correspondent to The Times con- 
tributed to that journal on June 28 an interesting article on the 
subject of telephone developments in the State of Indiana (U. S. A.) 
This is the smallest of the States west of the Alleghany Mountains, 
the population last census being a little over 2,500,000. It is chiefly 
an agricultural state, where manufactures are developing, however, 
on a considerable scale. In 1895, when the telephone patents expired, 
there were about 6,000 instruments in the State and about 40 ex- 
changes; but long-distance telephony was practically unknown. 
The rates for business houses in the capital, Indianapolis, was just 
under £15 a year, and for private houses about £13. The Indiana 
State Government passed a law fixing the annual charge at a maxi- 
mum of £8, which was resented by the Bell Telephone Co, who 
owned the monopoly, and the company practically withdrew ita 
service. When the patents were about to expire (the correspondent 
proceeds) some energetic men with capital entered upon the business, 
commencing with the manufacture of telephones, and finally erected 
and equipped exchanges varying from 100 telephones upwards. 
By 1897 the number of these small local companies supplying au 
urban telephone service had grown considerably, and in that year it 
was decided to establish in Indianapolis, a city with a population of 
nearly 200,000, a local service in opposition to the Bell Company. 
A charter was obtained, a service established, including long-distance 
lines, and now the independent telephone companies of the State of 
Indiana own 169 exchanges, serving the 92 counties of the State with 
about 55,000 telephones. The principal company has a capital 
invested in the business of £2,250,000, nearly all provided locally. 
The Bell Company also has about 22,000 telephones and 60 exchanges 
in the State, with about $1,850,000 capital invested in this section 
of its business, The result is that in the whole State of Indiana 
there are nearly 80,000 telephones, or about 13 compared with 1 in 
1895. In the city of Indianapolis the rate is rather less than £9 per 
annum for unlimited service in business houses, and about £5 per 
annum for residential connections About one-fifth of the entire 
number of telephones erected in the State are in farmhouses, and are 
largely used in connection with agriculture. The long-distance tele- 
phone rate has been materially reduced, but is atill much higher 
than in Great Britain. The manager of the company referred to has 
predicted “that within four years every family in the State of Indiana 
which possesses a clock will by that time possess a telephone." 


Telephoning Telegrams —It is stated that the National Tele- 
phone Co. has made arrangements with the Postmaster-General by 
which telegrams are accepted from the company's subscribers, not 
only at the poet office directly connected with the exchange to which 
the company's subscribers themselves are connected, but also, when 
that office is closed, at any post office open that may be most readily 
available to the subecriber. 


Tiverton.—The Council has received an offer from a company to 
take a transfer of its provisional electric lighting order. Another 
company has notified its intention to apply for electric lighting 
poren, but the Council are anxious to retain their order. The 

rough surveyor (Mr. J. H. Smith) is obtaining information on the 
subject. The Council have come to terms with their late consulting 
engineer (Mr. W. Adams), who has agreed to acsept £100 in dis- 
charge of his claim for services rendered. 


Tunbridge Wells.—The annual report of the borough electrical 
engineer (Mr. Horace Boot) states that the excellent progress 
achieved by the pal works since their inauguration in 1895 
has been maintained, and last year the equivalent of 8,113 additional 
8 c.p. were connected to the mains, a larger number than in any 
previous year. The gross and net profits for the year were £3 911 
and £440, against £2,362 gross profit and £482 deficit in 1901. The 
income bad increased by £1,672 over last year, and the gross profit 
by £1,579. Coal cost £4,117. 4s. 7d., against £4,230. 18s. 3d. in the 
previous year. The public lighting department had cost £344, 
Increase £60. 97,542 more units were generated last year at £50 
less than the previous year. The average price obtained from private 
consumers was 41d. per unit, and for public lighting 11d. per unit. 
Extensions had involved an expenditure of £25,000, and there is 
sufficient spare plant to supply an additional 10,000 8 c.p. lamps. 
Cables have been laid in all the principal streets, the aggregate 
length being about 64 miles. Mr. Boot thinks it would be profitable 
for the Corporation to obtain powers to give a supply of current in 
Southborough, Langton, Frant, Wadhurst, Crowborough, Eridge, 
Groombridge and Pembury. During the seven years the Corporation 
had been supplying electricity to private consumers and public 
lighting the undertaking had given to the general district rate on 
three occasions a penny rate (aggregating £2,750), which, added to 
surplus of £1,985, made a total of £4,735, which might be regarded 
as a reserve, equal to 74 per cent. on the capital outlay of £65,934. 


West Ham.—The accounts of the electric lighting department for 


the year ended March 31 show a total capital expenditure of 
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£131,312, revenue £21,073, annual expenditure £13,688, leaving a 
gross profit of £7,385, against £2,407 in 1901. After paying interest 
and sinking fund, there was a surplus of £2,076. 178. 11d., of which 
£1,000 has been carried to reserve and the balance remains unap- 
propriated. 'The borough electrical engineer (Mr. J. K. Bock) has 
submitted estimates of the cost of erecting a new generating station 
at Canning Town, the total being put at £184,747, and application 
is to be made for sanction to borrow £185,000. 


Weymouth.—The Town Council have decided to proceed with 
their electricity supply scheme. The charge for current for private 
lighting has been fixed at 6d. per unit, and that for public lighting 
at 3d. | 


Wolverhampton, —In presenting the accounts of the electricity 
department at the Corporation meeting on Monday, Mr. A. Crosbie 
said that last year a profit of £507. 13s. 11d. had been made, against 
£687. 15s, 9d. in the previous year. The accounts for the June 

uarter showed a considerable improvement. Ald. Lewis contended 

at there was some obsolete machinery at the generating station, 
and that the value should be debited in the accounts. Mr. Crosbie, 
in reply, maintained that the whole of the machinery was in use and 
doing good work, If any machinery had to be thrown away the loss 
would be borne out of revenue. The accounts were approved. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Letcester Tramways committee invite tenders for steel girder tram- 
my rails and fishplates ; bolts, nuts and tie-bars ; points, crossings 
an ial track work ; stoneware pipes and conduits ; feeder cables ; 
telephone and test wires ; way frames aud covers; overhead 
electrical equipment and copper bonds; steam-raising plant, engines, 
generators, batteries, boosters, switchboard, overhead travelling 
crane, &c., and also for electric tramcars. An advertisement contains 
further particulars. Specifications, &c., of the borough engineer 
(Mr. E. rge Mawbey, M. Inst. C. E.), Town Hall, Leicester, and can 
be seen at the office of the consulting engineer (Mr. E. Manville), 29. 
Great George-street, Westminster, S.W. Tenders to chairman of 
committee by noon Sept. 3. 


Ilford Urban District Council invite tenders for a combined track- 
watering and sweeping car on maximum traction truck with com- 
plete electrical 1 Specification, &c., from the clerk to the 
Council (Mr. John W. Benton), Town Hall, Ilford, and further 
information from the consulting engineer, Mr. W. C. C. Hawtayne, 
9, Queen-street-place, London, EC Tenders (addressed to the 
chairman of the Council) by noon Aug. 19. Ар advertisement gives 
additional particulars. 

Malvern Urban District Council invite tenders for two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternatora 
exciters and switchboard, high and low-tension concentric cables and 
transformers, Specifications, &c., from the engineer and surveyor 
(Mr. H. P. Maybury), Council House, Malvern. Tenders (addressed 
chairman of the Gas, Water and Electricity committee) by Aug. 23. 
An advertisement contains further particulars. 


Rochdale Corporation invite tenders for the supply and delivery at 
the car depot, Rochdale, Lancs., of three tramcars complete with 
trucks, motors and equipment. Specification, &c., can be seen at the 
office of the engineers (Messra. Lacey, Clirehugh and Sillar), 78, King- 
street, Manchester, and 2, Queen Anne’s-gate, Westminster, London, 
and can be obtained from the latter address only on and after 19th inst. 
Tenders to the town clerk (Mr. James Leach), Town Hall, Rochdale, 
by July 28. An advertisement gives additional particulars. 


Farnworth Urban District Council invite tenders for a 400 E P. 
enclosed high-speed engine direct-coupled to a 250kw. lighting and 
traction generator, extensions to switchboards, pipe work, foundations, 
condensing plant, &c. Specifications, &c., from the chief engineer 
(Mr. J. D. Pember), and tenders to the clerk (Mr. W. Tyldsley), 
Council Offices, Farnworth, R. S. O., by noon July 31. See advertisement. 


Hendon Urban District Council desire tenders from companies and 
others for the purchase or lease of their provisional order (1899) for 
electricity supply. Tenders have to be sent to the chairman before 
4 Rm July 28. Some additional particulars will be found in an 
advertisement. 


Truro Electric Lighting committee invite proposals for the electric 
lighting of the city, which must be sent to the town clerk (Mr. Robert 
Dobell) by 31st inst. See advertisement. 

. The Visiting committee of Devon County Asylum, Exminster 
invite tenders for wiring alterations and additions, 2,000 lamps, 
booster dynamo and motors switchboard, replacing of battery of 


120 700-ampere-hour cells, &c. "Tenders to clerk to County Council, 
Exeter, by noon July 23. 


Manchester Electricity committee invite tenders for condenting 
water pumps, pipework and tanks, storage feed-water tanks, and cir- 
ener pipes over the workshops. Tenders to chairman by noon 

y 22. 

Accrington Electricity committee invite tenders for Lancashire 

1 steam and other piping. Tenders to chairman by noon 
y 21. 


Pontypridd Council invite tendera for cables and dust destructors. 
Tenders to chairman Electric Lighting and Tramways committee 
by July 31. 

Swindon Guardians invite tenders for electric lighting installation 
at their workhouee and infirmary. Tenders by 29th inst. 


Pemberton District Council invite tenders for cables, &c. Tenders 
by July 23. 

Bradford Corporation require tenders for electric lighting of new 
conditioning house. Tenders by June 24. 


ini de Stortford District Council invite tenders for public light- 
ing. "Tenders by 4 p.m. 22nd inst. 


Hapton (Lanes) Parish Council require tenders for the electric 
lighting of the township. "Tenders by 23rd inst, 


Dundee Gas Commissioners require tenders for machine tools, &:., 
for the Dudhope Crescent-road electricity works. Tenders by noon 
Aug. 1. 

Dublin Lighting committee invite tenders for construction of cast- 
iron subway uuder the Grand Canal Dock. "Tenders by noon July 29. 


Guernsey Board of Health invite tendera for electric lighting of the 
new isolation hospital, Castel. Tenders by 19th inst. 


Tenders are required for boilers, wrought-iron emoke stack, high- 
speed engines, single-phase alternator, exciters, surface condenser, 
main switchboard, transformers, mains, &c., for the King Electric 
Lighting and Cold Storage Co. (Ltd.), eur Bare ur" Town, S»uth 
Africa Specifications from London agents (Messrs. A. E. Booth & Co.), 
16, New Union st., Moorfields, E. C., to whom tenders by Aug. 7. 


The City Council of Amsterdam has voted a credit of £525,000, and 
a further credit of £234,000, for building and equipping works to 
generate electric current for lighting, power and traction purposes, 
and it is intended to convert the street railways of the city to electric 
traction. It is announced that the engines, dynamos and plant gene- 
rally will be provided by German and Dutch manufacturing firm: 
and particulars relating to the contracts for cables, which include 
three-phase and direct-current cables and teat and telephone cables, 
can be obtained in German from the City Printing Office, Amsterdam. 
Tenders must be in by Sapt. 8. 


The mun'cipal authorities of Nisch (Servia) are inviting tenders 
until Aug. 13 for the establishment of central electricity works. 


Tenders are invited till Aug. 10 by the municipal authorities of 
Trujillo (Spain) for a concession for the electric lighting of the town 
for 90 years, Tenders to El Secretario del Ayuntamiento.de Trujillo. 


TENDERS RECEIVED AND AOCEPTED. 


The London County Council have received the following tenders for 
steam piping, &., for Loughborough temporary generating station. 
The lowest tender was not in order, and that of Sir H. Maxim 
Company was accepted :— 
Sir Hiram Maxim Elec. 


and Eng. Co. ......... £2,268. 
Light & Power Fittiags 
С 


Mecban & Sons .. ...... 
Babcock and Wilcox... 
Ashton, Frost & Со. ... · ; 
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F 3,421 15 6 Aiton & Co. ............ 2,500 170 
Refuse Destructors (Lid.) 3,106 10 0 British Mannesmann 
D. Stewart & Co. ...... 2935 00 Tube Co................ 2,473 12 6 
Cowlishaw,Walker& Co 2,910 0 0 Wm. Waterhouse, Ltd. 2,035 9 4 


Wenham and Waters 2,885 12 6 


West Ham Borough Council have accepted a tender, amounting to 
£108,900, for the construction and equipment of electric tramways. 
West Ham Corporation have aleo accepted the following tenders :— 


W. H. Allen, Son & Co (fans and engines) . 2,200 
Babcock and Wilcox (steel сїїшпеуз)........................ 1,648 
Ditto (economiserssa )))): enne 2,480 
Ditto (brick work in connection with flues) 3,425 


The Rosario (S. America) Electric Lighting Co. have placed an 
order for three 360 H. P. Willaus engines, combined with dynamos by 
the A.E.G. 

We are informed that the St. Helens Cable Co. have secured con- 
tracts for Dialite bitumen cables from the municipalities of Maidstone 
and Nuneaton. 

Greenwich Borough Council have accepted the tender of Messrs. 
Rawlings Bros, for wiring the lecture hall at £282. 


The Burgh of Motherwell have given their contract for an 800 H.P. 
steam set to the Lancashire Dynamo and Motor Co. (Willans engine). 
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We understand that the Premier lamp is to be installed at the 
New Baltic Sale Rooms, in Threadneedle-street, London. The 
number of lamps installed is to be about 3,000. 

Walsall Town Council have accepted the tender of Mr. W. Harvey 
Gibbe for the erection of a tramway depót at £7,450. 

Ashton-under-Lyne Corporation have accepted the tender of 
Measrs. Siemens Bros. & Co. for electric lighting cables. 

Messrs. Willans and Robinson have received an order (through the 
RT. H. Co.) for three 180 m P. engines for supplying power to the 
Burton-on-Trent tramways. 


BUSINESS NOTICES. 


Mesars. A. H. C. Gibson and E. G. Miles and Ada Gibson (trading 
as Hugo Gibson & Co.), electric light and power contractors and 
engineers, 14, Temple-street, Warwick, have dissolved partnership. 
Debts by Mr. A. H. C. Gibson, who continues. 

The Newton Electrical Works (Ltd.), Tauuton, have acquired the 
gas and oil engine business lately carried on in that town by Messre. 
Allen and Barker, and have special facilities for manufacturing these 
engines on a larger scale than heretofore. 

Tbe Electric and Ordnance Accessories Co, Stellite Works, Ches- 
ton-road, Aston, Birmingham, have recently completed their agency 
arrangements, and are now represented in London, Leeds, Liverpocl, 
Nottingham, Middlesbrough and Glasgow. 

Messrs. Willans and Robinson notify that, on the occasion of their 
annual holiday, the works will be closed from Aug. 2 to Aug. 11, a 
&mall staff remaining to deal with urgent matters. 


BANKRUPTCIBB AND LIQUIDATIONS. 


À meeting of the creditors of David Roberts, electrical engineer, 
30, Machlin-street, Derby, was held on Friday. Unsecured liabilities 
£139. 108. 7d., deficiency £111. 188. 1d. Causes of failure given as 
lors of law suit and of credit and trade in consequence, experimenting 
on motors and want of capital. 

The Hiram Maxim Lamp Co. (Ltd.)is to be wound up volun- 
tarily. Mr. W. F. Mills, 37, Walbrook, London, E.C., is liquidator, 
and claims are to be sent in by Aug. 27. This company is, of courte, 
distinct from the Sir Hiram Maxim Electrical and Engineering 
Export Co. (Ltd.) 

Mr. J. A. Binns, trustee in the bankruptcy of G. F. Cook, elec- 
trical engineer, Charles-street, Bradford, has been released. 


A receiving order has been made against C. V. de Falbe, Penywern- 
road, Earl's Court (lately trading at 17, Shaftesbury-avenue, London, 
as the Electrical and General Contracting Co.). The first meeting of 
creditors will take place on 22nd inst., and the public examination 
on Aug. 6, at Bankruptcy-buildings, London. 

In the bankruptcy of Alex. Pollock, electrical engineer, Middles- 
brough, the first meeting of creditors will take place on 25th inst. 
at 8, Albert.road, Middlesbrough, and the public examination on 
the same date at the Court House, Middlesbrough. 

In the bankruptcy of A. J. Greenberg (trading as the Midland 
Electrical Co., Birmingham), Mr. L. J. Sharp, 174, Corporation-street, 
Birmingham, has been appointed trustee, 

Winding-up Petition.—A petition for the winding-u 
Electric Lamp Regenerating Co. (Ltd.) will be heard in the 
Division, London, on July 29. 


of the 
hancery 


Plant, &c., for Sale.—Norwich Electricity Co., in order to make 
room for larger seta, offer for sale some Willans engines direct-coupled 
to Laurence-Scott shunt-wound dynamos. Inquiries to the Company, 
Dake-street, Norwich, where the plant is running. See also advertise- 
ment. 


Particulars of some electric lighting plant for sale, are given in an 
advertisement. The plant includes two Crossley 16 H P. gas engines, 
one E.C.C. and two Morley compound-wound dynamos, a Pritchett 
and Gold battery, &c., and can be seen by appointment at Messrs. 
Jones Bros., Oakwood-court, Addison- road, London, W. 

A Crompton-Howel] battery, in fair condition, is for sale. Offers 
to general manager, Gloucester Railway Carriage and Waggon Co., 
Gloucester. See advertisement. 

Two compound-wound Siemens dynamos, complete with raile, 
pulley, &c., are advertised for sale on another page. 

Messrs. White Bros. & Co., High-street, Stratford, London, E, 
have for sale a pair of 90 L. H. p. Ruston-Proctor compound horizontal 
engines, and a Crompton dynamo giving 380 amperes at 110 volta. 
See advertisement. 


Some excellent plant, suitable for mill lighting or for a complete 
installation of 500 lights, is advertised fo. sale on another page. 


Sales by Auction.—The tramways system of the borough of 
Cardiff having been electrically equipped, horse cars are no longer 
required and will be sold by auction on July 28 at the Corporation 
depót, Wood-street, Cardiff. Some further particulars are given in 
an advertisement, 


Capital Required.—The owners of a small electric lighting 
station, operated under provisional order, advertise in another 
column that they are prepared to consider proposals to enlarge the 
company to meet an increasing demand for electric current. 


Exhibitions.—The 68th exhibition of the Royal Cornwall Poly- 
technic Society will open at Falmouth on Aug. 26. The society have 
decided to make electricity a special feature of the exhibition, and 
the president is Sir William Preece, K C.B., and in view of the fact 
that this is Coronation year and that His Majesty is patron of the 
society, no charge is to be made for space. Some particulars will be 
found in an advertisement, and all further information can be 
obtained of Mr. Edward Kitto, The Observatory, Falmouth. 

Under distinguished patronage, there is to be an important exhi- 
bition opened at Cape Town from November, 1903, to February, 1904. 
The promoter and general manager is Mr. A. P. Baker, of Cape Town, 
whose English address is Seymour-grove, Manchester. It is fully 
anticipated that by the time everything is in trim for the exhibition 
matters in Sonth Africa will have settled down, and the holding 
of the show will serve as a send-off for a general commercial 
awakening. It is said that all the necessary funds have been obtained 
and that promises of support have come in on a large scale. 

There 18 to be an exhibition of automobiles at Hamburg from Oct. 
З to 12 next. The show is organised by the Atsociation of German 


Cycle Merchants, and will be held at the Rotherbaum Vélodrome. 
саз сап obtained of М. Loffler, 32, Dammthorstrasse, 
am 


urg. 
An exhibition of commerce, industry, fine arta, &c., is to be opened 
at Athens on Oct. 15. The enterprise has no official character, 
although favourably regarded by the Greek Government. 
The Ooronation.— Messra. Johnson and Phillips notify that they 
have a stock of searchlights which may be hired for the occasion of 
the Coronation, or can be purchased outright. 


Carbon Brush Holders.— The Electric and Ordnance Accessorie ' 
Co., of Aston, Birmingham, have recently placed on the market a 
new patent carbon brush holder, in which à simple arrangement is 
introduced for lating tension. This consists of a series of notches 
on which the position of the looped end of the string can be changed 
from notch to notch. The brush holder has a parallel movement, 
current being carried by a flexible cable. 

Automatic Wheeled Conduit Rods.— Messrs. J. S. Barron & Co., 
New York, have recently placed on the market the “ Villard ” auto- 
matic wheeled conduit rod, for which it is claimed that they are 
quickly coupled and uncoupled, are instantaneous in action, and will 
not buckle when being pushed through the conduit. In the con- 
struction of these rods special provision is made for their becoming 
rigid when pushed through the conduit and flexible when they are 
pulled, this provision allowing a considerable variance when crossing 
a manhole, and making it easy to take another duct out of line with 
the first, the rods becoming again rigid when pushed into the new 
conduit. It is said to be a physical impossibility for these rods to 
become uncoupled when in the conduits, as an angle of about 40deg. 
has to be obtained before the joint can be separated. For the wheels 
to which the rods are run it is claimed that they save friction and 
wear on the rods themselves, enabling one man to work long lengths 
of rods, that they serve as duct cleaners and as a guide to the rods. 

Catalogues, &с. — Меввтв, Nalder Bros. and Thompson, 34, Queen- 
street, London, E. C., have now ready section 2 of their new catalogue, 
which treats of permanent magnet ammetera and voltmeters. Section 
3, dealing with recording instruments, and section 4, covering auto- 
matic switches and circuit-breakers, will shortly be issued. These 
goods are all manufactured by Messrs. Nalder Bros. and Thompson 
in their own works under careful supervision. The section under 
notice is well got up and fully illustrated. 


There was an omission in our note last week relating to the physi- 
cal instrument list sent us by Messrs, Isenthal & Co. It should have 
been mentioned that, in addition to being in German, the book is 
also in English and French, and is, of course, all the more serviceable 
on this account. 


‘* Electric Ozone and Light Treatment in Disease.”—There is 
ready for circulation, to the medical profession only, a pamphlet on 
the electric ozone and light treatment by high-frequency currents, 
published by the Electric Ozone and Light Institute, 14, Hanover- 
square, London, W. The use of electricity in medical work has been 
of slow but sure growth, until to-day the number of uses to which 
electrical apparatus is put in the cure of disease are numerous and 
important. Any arrangement or system calculated to administer to 
the curative needs of mankind in an effective and & rapid manner is 
to be encouraged, and the pamphlet just issued, besides dealing with 
the methods adopted at the institute, gives a synopsis of over 1,500 
cases treated by the electric ozone and light treatment combined 
with high frequency and electric maesage. 

* Plying.”—The third number of a quarterly magazine devoted to 
the subject of aerial navigation is just issued by Messrs. Iliffe & Sons, 
of St. Bride-street, London. 


Exports of Eiectrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exporta of British manufactured 
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electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical 1 machinery, which 
is not separately specified) from July 9 to 15, with the ports of 
destination :— 

` Africa—Alexandria, £105 (including £56 telegraph material); Durban, 
£214 ; East London, £1,032 ; Port Elizabeth, £124. Avustralasta—Auck- 
land, £1,298; Christchurch, £61; Lyttleton, £37; Melbourne, £387; 
Sydney, £1,329 ; Wellington, £531. Brazil—Rio Janeiro, £135. Burma — 
Rangoon, £90. Canada Vancouver, £815,000 (telegraph cable). Ceylon — 
Colombo, £484. Channel Islands, £40. China—Shanghai, £47. France 
—Boulogne, £15. Germany—Hamburg, £572 (including £521 telegraph 
material) Holland—Flushing, £11. Hong Kong, £10. India Bombay, 
£27 ; Calcutta, £352. Japan—Tokio, £20 ; Yokohama, £254 ; Yukosaka, 
£659. Siam—Bangkok, £15. Straits Settlements —Singapore, £233 (inclu- 
ding £209 telegraph material). Swzeden—QGothenberg, £444 ; Stockholm, 
£455. U.S.A.—New York, £560. Total £822,541, against £12,675 in 
the corresponding week last year (July 10 to 16). 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Charlered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nore.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom | 
panies application, an asterisk 1s affixed. 

Unless otherwise stated, the application is made in London. 


May 14, 1902. 

11,067. E. Tvzg&, Е. T. HoLLINs, and Е. W. Leake. 
railways. 

11,068. Stemens Bros. & Co. Actuating electrical railway motor cara. 
(Siemens and Halske A.G., Germany.) 

11,072, British THomsox-Hovuston Co. Switches for electric circuits. 
(J. J. Wood, U.S.)* 

11,073. British THoMsoN-HousToN Co. 
(J. J. Wood, U.S.)* 

11,074. British Тномѕом-Носзтох Co. 
kog, U.S.)* P" 

11,075. British Taomson-Hovuston Co. Switches. (E. M. Hewlett, U.S.)“ 

11,076. Bnrrisu Тномвом-Носзтох Co. Are lampe. (E. W. Rice, jun, U. S.)“ 

British THomson-Hovuston Co. Supports for high tension con- 

ductors. (A. F. Batchelder, U.S.)“ 

11,078. British THomson-Hovuston Co. Arc lamps. (W. С. Fish, U.S.)* 

11,079. Ввітівн THomson-Hovuston Co. Cutouts (Pendleton G. Wat- 
mougb, jun., U. S.)“ 

11,080. British TxHomson-Hovuston Со. 

(H. R. Sargent, U.S.)* 
. British THomson-Hovston Co. 
tosh, U.S.)* 

11,082. Brrrish TuoMsoN-HousToN Co. 
Stewart, jun., U.S.)* 

11,085. STroTHERT AND Pitt and E. Evans. 

11,086. D. R. BRoabpssNT. London. 

11,101. O. Romanze. Electric clocks. 

11,102. M. C. KRUEGER. Electric heaters and rheostats.“ 


May 15, 1902. 

11,127. J. T. TRAINER. Huddersfield Trolley arms over electric cars 
with roofs or covers. 

11,134. A. ECKSTEIN and A. G. ANGoLD. Manchester. Arc lamps. 

11,139. A. R. Bectamy. Manchester. Electric ignition. | 

11,159. W. EMERsON. Grimsby. Spring roller for electric light pendants. 

11,160. A. KiRBY and A. J. Kissy. Are lamps. | 

11,165. G. L. ADDENBROOKE. Switch box apparatus for testing, standard- 
ising or calibrating electrostatic instruments, and for measuring 
electric currents.“ 

11,177. H. Hirst and C. F. TRIPPE. 
circuits. 

11,188. P. NEty, Continuous-current dynamoe. 

11,197. J. Fenton, A. du Lac and A. JoNCKHERBE, 
from the atmosphere and storing it. 

11,206. F. ENGELHARDT. Arc lamps. 

11,209. F. B. ÁsrINALL and J. D. DALLAS. 
tram waye, 


Electric signalling on 


Controlling electric circuits. 


Winding forms. (J. W. Sunds- 


Multipolar electric switchee. 
(F. Mackin- 
(8. В. 


Storting rheostats. 
Toird-rail insulators. 


Electric cranes. 
Switches. 


Apparatus for opening and closing 
Extracting electricity 


Electrical conduit systema for 


May 16, 1902. 
11,240. J. C. Macalester, Glasgow. Switches. 
. W. BERRENBERG. Germany. Cocks or valves for vacuum pumps. 
. J. Мима. Edinburgh. Sliding pendant. 
11,269. J. Munro. Croydon. Wireless signalling. 
‚ Н. W. С. Cox. Localising apparatus X-ray coils. 
11,286. G. B. PocHMULLER and G. Pgarson. Galvanic cell.“ ^ 
11,290. m = Lake. Switches and regulating sockets. (W. P. Pinchard, 
S.) 
11,515. I. WALTER and P. WALTER, Transmission of electrical impulses. 
11,325. L. J. ARON and J. W. FowLEn. Electricity meters. 
11,524. L. J. Акон and J. W. FowLER. Two - rate electricity meters. 


May 17. 1902. 

11,339. W. E. Heys. Manchester. Portable telephonic apparatus for 
persons with impaired hearing. (Hutchinson Acoustic Co., U. S.)“ 

11,340. W. E. Heys. Manchester. Dry or sami-dry cells. (Hutchinson 
Acoustic Co., U.S )* 

11,542. W. E. Heys. Manchester. Charging switches for secondary 
batteries. (Hutchinson Acoustic Co., U.S.)* 

11,557. K. ANDERSON. Leeds. Electricity meters. 


11,569. J. J. O’Connor and W. О. S. Hirprrcu. Manchester. Electric 
governing devices. 

11,574. B. CRuvELLIER. Halifax. Electric traction.* 

11,577. L. M. WATERHOUSE and SturLEX STERL Conpuit Co. Liverpool. 


Fittings for metallic conduit systems.* 

11,393. T. B. STEWART, W. E. Turner, and R. E. DixoN.. Automatic 
apparatus for controlling points of elestric railways and tramways, 

11,395. W. R. LAlbLaw and G. H. SoHoLEs. Manchester.  Rheostat 
switches. | 

11,404. O. L. PEAnD. Electric fuses. 

11,416. E. Dussek. Overhead conductors. 

11,425. E. CHaquettrs. Electric clam агейрез.* 

11,427. J. Baxter, O. CLARK and C. HILLMANN. 
conveying tin plates from the beth.* 

May 20, 1902. 

11,454. C. CagEw-GiBsoN. Surbiton. Register dials for meters. 

11,460. R. C. THomson. Glasgow. Electrical propulsion of cars. (D. 
Kempt, Argentine ) 

11,437. G. Harrison (D. Young & Co.) Electric cables, (Kabel fabrik 
A.G., Austria.)* 

11,489. Brrrish THomson-Hovuston Co. and Н. S. Meyer. Starting 
devices for alternating-current induction motors. 

11,499. G. С. Marks. Electric low-water alarms for steam boiler& (G. 
Fuller, U.S.)* 

11,500. G. C. Marks. Multiple switchee. (Cutler Hammer Mfg. Co., I'. S.)“ 

11,508 and 11,509. W. P. THompson. Production of electrodes for secondary 
batteries. (Akkumulatoren- und Elektricitäts-Werke A.G. vorm. 
W. A. Boese & Co., Germany.)“ 

11,510. W. A. Crook and E. Mmes. Liverpool. 
rare earth filaments. 

11,516. Н. J. Happan. Electrically- operating tools. (J. S. Andrews and 
W. M. Simpson, U.S.) 

11,523. M. Deal. Transmitting electricity in works for traction purpeses.“ 

May 21, 1902. 
Кззеітег for wireless telegraphy. 
May 22, 1902. 

11,640. A. Marr. Manchester. Cushions for electric light shades. 

11,668. A. Scumipt-Prepart. Electric accumulators. 

11,683. W. S. Srmpson. Generating and utilisiog electricity. 

11,692. E. P. THomMpson. Wireless telegrapby. 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
3,955. Jongs and Davis. Laying underground conductors. 
9,284. TIER, Ноїлхз and Leake. Electrical signalling on railways. 
9,770. Brown. Electrical ignition for iaternal combustion engines and 
similar purposes. 
10,166. BourT (Joy Printing Telegraph Co.). Printing telegraph receivera. 
10,766. Macquisten. Electromagnetic selectors for loom jacq 
11,951. ALLcRorr. Regulating and controlling electric motors. 
13,010. Втмо and BELL. Telephone and bell set. 


Endless conveyor for 


Incaudescent lamps with 


11,567. L. H. WALTER. 


| 15,078. GrBBs. Accumulators, 


13,402. Latour. Self-excitiog alternating-current dynamos. (Rights 
under sec. 103 not granted.) - 
13,666. DRAKE and Nernst Evectaic Ілонт (LrurrTED). Lamp-holders for 


electrolytic lamps. 

14,165. Pont. Manufacture of carbon electrodes. 

14,486. Quinay (Soc. Electro-Metallurgique Francaise) Manufacture of 
wrought iron, steel and cast iron by electric heating. 

14,643. Qurray (Soc. Electro-Metallurgique Francaise) Electric furnace 
arranged to be oscillated or tipped. 

14,822. Кноріх. Electrolytic apparatus. 

16,460. WiLKINSON. Alternating-current transformers and accessories. 

18,597. W. J. CLARE (J. B. Foote). Electric regulating apparatus. 

20,497. WiLKINSON. Cable terminal boxes. 


24,054. DaviEzs. Arc lamp resistances. 

24,239. DRAKE, SHEPHERD, RAM and Nernst ELxOrRIC Ілант. Holders 
for Nernst lamps. . 

26,484 and 26,485. Laks (Central Electric Construction Co.). Third rail 
conductors for electric railways. 

26,604. Ѕткменв Bros. & Co. (Siemens and Halske A.G.). Instruments 


for recording varying magnetic fields or the currents producing 


them. 
1902. . 
1,736. PHILLIPS. Controlling supply of electricity to medical heating 
apparatus. 


1,737. PHiLLIPSs. Electric sweating appliance for medical use. 

1,888. Horxrnson. Electrical distribution. 

1,984. STUTCHBURY and Gorick. Transformer. 

. LAMBERT. Telephone line jacks. 

2,820. GARUTI AND Ромрид. Apparatus for the electrolysis of water. 
3,224. CkREBOTANIand Baumer. Intercommuuication telephone systems. 
. APPLE. Electric batteries. 

4,522. ArrLE. Electric ignition for exploaion engines. 

4,906. Simpson, Controllers for electric vehicles. 
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"ÁLLA 


COMPANIES MEETINGS AND REPORTS. 
— — 


Chili Telephone Co. (Ltd.) 


The thirteenth ordinary general meeting was held yesterday, Mr. 
GEORGE KEITH presiding. 

The SECRETARY (Mr. Edmund Petley) having read the notice con- 
vening the meeting, | 

The CHAIRMAN said : The business of the company has been working 
very favourably ipi the past year and the progrees is satisfactory. 
The gross revenue in Chili shows a large increase, with a relatively small 
increase in the expenditure. The result isa net increase of income in Chili of 
$57,605, or about 17 per cent. more than it was in the preceding year. A large 
portion of this gain has been required to adjust the business to the lower 
sterling value of the currency ruling during the year. The net income when 
converted into sterling comes out at £24,540, showing an increase for the 
year of £1,050. Looking at the revenueaccount you will find tbe usual London 
expenses and charges. The debit for income tax shows an increase of 
£193 ; and as an offset to this, the credit for interest and discount is 
£322 more. After paying the debenture interest and adding the amount 
brought forward from last account, we have an available balance of 
£21,720. With this amount we have put £7,986 to the reserve, and 
now propose the payment of а dividend, same as last year, of 5 per 
cent. for the year, free of income tax, carrying forward £2,733. Now, 
turning to the balance-sheet, the loss on the valuations due to the fall of 
the excbange, amounts to £986, and is taken from the reserve. Last year 
£800 was added owing to the exchange having rieen. This item may 
be neglected, as it adjusts itself from year to year. The sum of 
£7,986 is added to the reserve from the revenue of the year, as com- 
pared with £5,200 last year, and £2,733 is carried to next account, as 
compared with £2,680 brought forward from last account. On the 
other side, capital expenditure shows an increase for the year of £948, 
and investments an increase of £9,549, 
balance-sheet shows & good improvement in the finances of the Com- 
pany. Аз regards the property, a large amount of improvements 
and extensions bas been carried out during the year. Some 163 miles of 
new wire have been put up and equipped. The new multiple switchboard, 


which I mentioned last year we had on order, has now been erected and - 


installed at Santiago. "This enables an improved service to be given there, 
and will, no doubt, lead to an increase of business. I may also mention 
that we are arranging to put our wires underground in the central part 
of the city of Santiago. During the past year several serious accidente 
were caused in the streets by overhead wires coming in contact with 
the electric tramway trolley wires. In order to obviate this public 
danger the Government has introduced a bill for regulating elec- 
tric services which requires telegraph and telephone wires to be put 
underground. The bill hss already been favourably reported upon by 
a Commission of the House of Deputies, and now awaits the approval of 
Congress As soon as it is passed, the work of putting our wires 
underground wil be commenced. The cost will heavy, but as 
the work will extend over a considerable period, I think we will be 
able, if all goes well, to meet it without overtaxing our finances. The 
past year was not very favourable for successful business in Chili. The 
difficulties with the Argentine concerning the boundary question, and 
the postponement till 1905 of the metallic conversion of the currency, 
had a depressing effect on the Chilian money market and business 
generally. Lately, the international difficulties have disappeared. In May 
Chili and the Argentine came to an amicable arrangement regarding 
general arbitration and limitation of armaments. The exchange has risen, 
and now stands at 154d. Our business continues to work favourably, and 
the prospects for the present year are good. I now move the adoption of 
the report and accounts. 

The motion was seconded by Mr. FRANK W. JONES and carried 
unanimously. 

Resolutions approving the dividend, and re-electing the retiring Director, 
the Hon. Н. Allsopp, and the retiring Auditor, Mr. Т. A. Welton, were then 
carried and a vote of thanks to the Chairman, Directors and officials of 
the Company terminated the proceedings. 


Telegraph Construction and Maintenance Co. (Ltd.). 


A half-yearly meeting was held on Tuesday, Sir R. G. W. HERBERT 
presiding. . 

The SECRETARY (Mr. E. Dickens) having read the notice convening 
the meeting, 

The CHAIRMAN said : This is our interim half-yearly meeting, and we 
present no report and accounts, but avail ourselves of the opportunity of 
declaring an interim dividend at the rate of 5 per cent. We are pleased 
to have the opportunity of assuring you that the affairs of the company, 
ita factories and ships, and its business, are progressing in the usual satis- 
factory manner. 
of cable has been constructed and shipped. On Saturday our new ship, 
the “ Colonia,” sailed for Vancouver with 3,500 knots—a long stretch of 
cable—to connect Vancouver and Fanning island, and we have every hope 
that the excellent trial trip she made and the admirable construction she 
evinces will prove that she will do her work quite as well as the Anglia 
has done her work. The “Colonia,” as you know, is the largest cable ship 
we own or which exists in the world. She carries 11,000 tons of dead 
weight, is 500ft. long, and can c 4,000 knots of cable, and did 
steam on her trial trip as much as 144 knots, so that she is a very efficient 
vessel, and we look forward with sanguine hopes to the result of her present 
work, which is rather difficult because of the great length of the section. The 
Anglia has returned to England, having laid the shorter portions of the 
line connecting Vancouver with Australia and New Zealand. She went 


Altogether, I think, the. 


This has been a very busy half-year, and a great amount: 


through the very severe experience of a cyclone, but behaved in a very 
satisfactory manner, and proved herself a thoroughly good sea-going ship. 
We are hard at work, and are still constructing some portion of the 
Pacific cable. The whole contract will be completed before the time in 
which we undertook to finish the work. The whole of the cable connecting 
Canada with Australis and New Zealand had to be completed before the 
end of the year, and we sball be more than ready with the work when that 
time arrives. We have smaller jobs to execute than that of laying the 
Pacific cable, such as providing lengths of cable for repairs and occasional 
breakdowns for various companies. Weexpect to be pretty well employed 
until we meet you again at the regular annual meeting. I have only now 
to inform you that the interim dividend will be paid. 

Mr. CROFT moved a vote of thanks to the chairman, directors, and staff, 
which was carried unanimously, and the chairman having replied, the 
proceedings terminated. 


Eastern Telegraph Co. (Ltd.). 


The report of the directors for tbe half-year to March 31, 1902, states 
that the revenue amounted to £617,525. 15s. 9d., from which are deducted 
£149,650. 5e. 9d. for ordinary expenses and £39,795. 8s. 11d. for expendi- 
ture relating to repairs and renewals of cables, &c. After providing 
£6,784. 8s. 4d. for depreciation of spare cable, £217. 12s. 9d. for differences 
in exchange, and £11,024. 19s. 8d. for income tax, еге remains 
£410,053. Os. Ad., to which is added £24,533 brought forward, making 
£434,586. Os. 4d. From tbis there has already been paid in interest and 
dividends £114,546. 38. 1d., leaving £320,039. 17s. 5d. The directors have 
placed £10,000 to maintenance ships reserve, and £175,000 to general 
reserve, and now recommend a final dividend on the ordinary stock for 
the year ended March 31 of 1} per cent. and a bonus of 2 per cent., absorb- 
ing £130,000, both payable 24th inst., tax free, and making a total distri- 
bution of 7 per cent. for the year, carrying forward £5,039. 17s. 3d. The 
revenue includes £27,193. 5s, dividends on the company’s investments in 
other telegraph companies. 

This company, in conjunction with the Indo-European Telegraph Co., 
have entered into an arrangement with the Indian Government for the 
reduction of the tariff between Europe and British India on the basis of a 
partiel guarantee of revenue, and of a standard revenue somewhat 
similar to that already adopted in connection with South Africa and Aus- 
tralia. Tariffs between Europe and the Straits Settlements and Dutch 
Indies have also been reduced. 

Under a tentative arrangement made with the Government of the Com- 
monwealth of Australia, the tariffs between Great Britain and the colonies 
of Victoria, Queensland and New Zealand were reduced from June 1 last, 
and the three above- named States, during the continuance of the tentative 
arrangement, are now in the same position as the other States of the 
Commonwealth. 

The section of cable between Perth and Adelaide was successfully esta- 
blished by the Eastern Extension Company in March last, thus completing 
direct telegraph communication between Great Britain and Australasia via 
South Africa. 

The report of the Inter-Departmental Committee on Cable Commu- 
nication, dated March 26 last, has been issued in the form of a Blue Book. 
After an exhaustive inquiry into the whole question of telegraphic com- 
munication, the examination of existing rates and the consideration of the 

litical and commercial aspect of international telegraphy, the Committee 
have issued a report which is a gratifying vindication of the policy hitherto 
pursued by the Associated Companies. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


guts 


BATH ELECTRIC TRAMWAYS (LTD.)—Reg. July 9, capital £230,000 in 
£1 shares (75,000 preference, 125,000 preferred ordinary and 50,000 
deferred), to acquire and work tramways in or near Dath by electricity or 
other power, to manufacture and deal in motor vebicles, accumulators and 
dynamos, to adopt an agreement with the E.C. Syndicate, to manufacture, 
lay down and maintain cables, wires and lines, and to carry on the buainers 
of a tramway, telephone, telegraph and electric light company, &c. The 
subecribers are Sir V. Caillard, Hon. Sir J. Sivewright, K.C.M.G., H. F. 
Clutterbuck, H. A. Butterd, director of Geneva Electric Tramways and 
Mexico Electric Tramways Co., and A. A. C. Swinton (each with 250 shares), 
J. E. Huxtable and A. R. Warren (one ahare each). The minimum cash 
subscription is fixed at £135,000. The first directors are the first five names 
set out above. The company have invited public subscription this week. 


BRITISH EASTERN ELECTRIC POWER CO. (LTD.)—Reg. July 9, capital 
£1,000 in £1 shares, to carry on the business of electricians, suppliers of 
electric light, proprietors of tramways, light railways, &c., engine and 
machinery builders, makers of rolliog stock, &c. The subecribers are W. D. 
Hoare, G. Miller, R. Miller, Н. S. Guinness, J. Kincaid, C.E., E. Manville, 
C.E., and J. E. Waller, C.E. 

BRITISH UNITED TRAMWAYS (LTD,)—Reg. July 9, capital £100 in £1 
shares, to construc’, maintain and work tramwaye, light railways, electric 
and other railways, motors, accessories and appurtenances, to supply 
electri ity, &c. 

BURGE, WARREN AND RIDGLEY (LTD.)—Reg. July 7, capital. £25,000 
in £1 shares (10,000 first class and 5,000 second class cumulative preference, 
and 10,000 ordinary), to take over the business of manufacturers of and 
dealers in vulcanite, ebonite and indiarubber, &c., carried on in London as 
Burge, Warren and Ridgley. Messrs. W. B., C. E. and A. V. Warren and 
H. Ridgley are permanent directors and managers. Reg. office: 91-92, Great 
Saffron-hill, London E.C. 
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CITY NOTES. 
7 А 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 248d. per oz. (July 17). Consols (22 per cent.) 952—954 for money, 
951—96 for account; 24 per cent. 96—964 (July 17) Consols Pay 
Day, Aug. 7; Stocks and Shares Continuation Days, July 28 and Aug. 12 ; 
Ticket Days, July 29 aud Aug. 13; Pay Days, July 50 and Aug. 14; 
Mining Share Carry-over Days, July 25 and Aug. 11. 


BARCELONA TRAMWAYS CO. (LTD.)—The company is offering £51,900 
44 per cent. redeemable debenture stock at 93 to its share and debenture 
stock holders, 


BATH ELECTRIC TRAMWAYS (LTD.)—During the week this company 
(with a share capital of £230,000 in 75,000 £1 5 per cent. cumulative pre- 
ference, 125,000 £1 preferred ordinary, and 30,009 £1 deferred ordinary 
shares) has invited applications for the whole of the prefereace and 100,000 
preferred ordinary shares at par. 


BRIGHTON AND ROTTINGDEAN SEASHORE BLECT RICO TRAMROAD CO. 
—In their report for 1901 the directors state that Parliamentary powers 
have been acquired to reconstruct this line on a viaduct from the borough 
boundary to Rottingdean, and it is hoped the necessary capital may be 
raised and the line constructed ready for next summer. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—Mr. W. L. Madgen has been 
appointed a director of this Company. 


CITY AND SOUTH LONDON RAILWAY CO.—The accounts for the half- 
year ended June 30 show a balance, after providing for debenture stock 
interest, payment of dividend on preference atocks and transfer to renewal 
fund of £2,000, sufficient for a dividend on the consolidated ordinary stock 
for the half-year at the rate of 5 per cent. per annum, carrying forward 
£1,750. The dividend for the corresponding period last year was 12 per 
cent., carrying forward £735. 


CITY AND SURREY ELECTRIC RAILWAY CO. (LTD.)— This is described 
in a private prospectus as a new parent syndicate," and is floated by the 
National Electric Traction Co. (Ltd.), who offer for sale the shares which 
have been issued to them under the terms of a contract.” The capital of 
the City and Surrey Railway is £150,000 in £10 shares, 5 per cent. divi- 
dend and a 174 per cent. bonus being guaranteed by the National Electric 
Traction Co. (Ltd.) (called the contracting company) during the construc- 
tion of the line. The financial proposals set out in the prospectus are unique 
and somewhat involved—a fact which will, doubtless, be duly taken into con- 
sideration by investors. Some Press opinions, set out boldly on the front page 
of the prospectus, are as brief as they are anonymous. The prospectus will te 
iesued to the public in a few days, and in the meantime applications, to 
ensure allotment (according to a circular which is being issued), should be 
eent in promptly, as “such allotments will be made in the order in which 
such applications are received.” 


CROMPTON & CO. (LTD.)—The directors have decided, subject to audit 
to recommend the payment of a dividend at the rate of 6 per cent. per 
annum for the half-year ended March 31. 


DIRECT UNITED STATES CABLE CO. (LTD.) -A final dividend of 33. per 
share and a bonus of 18. per share (both tax free), payable Slst inst., is 
declared, making, with three interim dividends, a total distribution of 
54 per cent. for year ended June 30, and, after placing £5,009 to reserve, 
the carry forward is about £2,196. The transfer books are closed from 
July 16 to 29 inclusive. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)— The interegt on the 4 per cent. mortgage debenture stock for the 
half-year to July 31 will be paid by warrant on Aug. 1. The register will 
be closed from 28th to 31st. inst. inclusive. 


WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ended June 30, 1902. The following statement, 
dated June 11, shows, the condition of the company at the close of the 
quarter ended March 31, 1902 : — 

Surplus Jan. 1, 1902, as per last quarterly report.. ... $10,209,866 28 

Net revenues, quarter ended March 31, 1902 ........ ... 1,592,218 37 


From which deducting for— $11,802,084 65 
Dividend of 1} per cent. paid Apl. 15 $1,217,008 75 
Interest on bonded debt E 254,770 00 

| 1,471,778 75 

Left a surplus April 1, 1902, оё ........................... $10,330,305 90 


The net revenues of the quarter ending June 50, 
based upon nearly completed returns for April, 
partial returns for May, and estimating the business 
for June will be about "m 1,850,000 00 

From which appropriating for— $12,180,305 90 
Interest on bonds 3 eves is „770 35 


$11,925,535 55 
It requires for a dividend of 14 per cent. on capital 
stock issued, about . ee Te .. . . — 1,217,010 00 


Deducting which leaves a surplus, after paying divi- 
dend, of. РР нитрата $10,708,525 55 
In view of the preceding statements, the committee recommend that a 
dividend of 14 per cent. on the capital etock of the company be declared 
payable on and after the 15th inst. 


Sr. JAMES’ AND PALL MALL ELECTRIC LIGHT 00. (LTD.)—An interim 
dividend on the 7 per cent. preference shares and on the ordinary shares at 
the rate of 10 per cent. for the half-year to June 30 has been declared. The 
share transfer books will be closed from the 18th inst. to Aug. 1, inclusive. 

The amount of electricity sold by the company for the quarter ended 
midsummer, 1902, is returned at 1,420,683 unite, estimated to produce 
£24,270, against 1,115,593 units, which produced £19,383, for the corre. 
sponding period last year. 


STOCK EXCHANGE NOTICE. —Application has been made to the Stock 
Exchange committee to appoint a special settling-day in, and to grant a 
quotation to, the 4 per cent. first mortgage debenture stock and a further 
issue of 4 per cent. first mortgage debenture stock (in lieu of the 43 per cent. 
first mortgage debenture stock now quoted) of Willans an d Robinson (Ltd). 


WELSBACH INCANDESCENT GAS LIGHT CO. (LTD.)—In the directors’ 
report it is stated that the Austrian company sold during the past financial 
year a moiety of the French, Spanish and Portuguese patent rights of the 
osmium electric lamp to the Société Francaise, Paris, for £40,000. Owing 
to technical difficulties the production of the osmium lamp has not yet 
reached the desired development. The results obtained hitherto in the 
preparatory stages of manufacture are, however, so favourable that nothing 
stands in the way of starting manufacture on a large scale, 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 


| Week Е Ine. AGGREGATE. 
Line. | ended E or Dec. No. of| A Lcx 
z — — жек . Dee. (a) 
£ £ £ 2 
Aberdeen Corporation Sn uu dis T 
Ayr Corporation ....... . July 12 502| ... . 8| 2,501 
*Birmingham Tramways. „ 12 | 5,241|+ 334 1| 5241 |+ 334 
*Blackburn Corporation. „ 11 + 118 15 | 12,931 |+ 2,158 
Blackpool Corporation... „ 10 996;— 295 15 | 11,062 |- 119 
Blackpool and Fleetwood, „ 12 "14|- 328 2 1171 |- 656 
Bol tou ора T |o» 15,1,6011|— 79 15 | 24,515 |+ 1,632 
Bradford Corporation... „ 13 3,616 ＋2 510 15 | 49,471 134.987 
Brighton Corporation... , 15 1,003) .. | 33 | 21,655. .. 
Brisbane Tramways...... May 23 | 2,289 | – 22 | 51,154 |+ 3,850 
Bristol Trams & Carriage July 11 | 5,151/+ 86 1 5,151 f 86 
*Buenos A & no June 15 | 2758|+ 418 е a 
Burnley Corporation ... July 12 781 |+ 263 +15 | 10,657 |+ 3,762 
Calcutta Tramways Co.. „ 12 |824 218 +84461 2 |В 48,777 |+В 8,886 
Cardiff Corporation ...... „ 12 | 1,584 . 15 | 18,279 . 
Carlisle Tramways Со... „ 12 470 |+ 255 +28 | 4,621 + 349 
Central London Railway „ 12 | 6,847 |+ 702 2 | 14,015 + 1,819 
City & South London Ry. „ 15 | 2,786 |+ 914 2 5,607 |+ 1,763 
Cork Elec.Tramways Co. ,, 10 764 |+ 152 §27 | 12,995 |+ — 
Devonport & Dist. Trams „ 4 | 465/+ 132 264| 10,810 |+ 184 
Doncaster Corporation. vis $i lc das w D 
Dover Corporation „ 12 269|- 5 15 3,318 — 66 
Dublin & Lucan Railway „ 15 120 — 380 2 240 |- 61 
Dublin Southern Diat....t , 11 1,152 —  53| 12 | 1,695\/_ 210 
Dublin United t» 11 4,051 121) +2 | 6,320 
Dudley—Stourbridge.... „ 4 786|+ 56 264; 18,604 |+ 2,695 
Dundee Corporation. „ 9 | 771+ 89 .. . e 
East Ham Council » 12: 507 T 34 3 1,683 7 271 
Gateshead & Dist. Trams , 4| 805 ＋ 260 264 18,826 |+ 2,476 
Glasgow Corporation T "at ek PS eee 
Greenock & Port Glasgow ,, 46587 394| 253 12,144 |+ 7,134 
Hartlepool Tramways .. „„ 4 515 r 414] 964 6112 |+ 
Hull Corporation ......... „ 12 1.800 . 30 15 25,927 |+ 929 
Isle of Thanet Co » 5 893,— 112 "n 
Kidderminster & Dist... „ 4 166;- 20 264 2,985 |+ 57 
Leeds Corporation ...... „ 12 5,3578 ＋ 576| 15 80,951 |-- 13,175 
"Liverpool Corporation...) „ 5 /10,484 |+ 548| 27 251,087 |+ 22,515 
Liverpool Overhead Rly. „ 15 | 1,584/- 181| 12 3,79 — 313 
Manchester Corporation! ,, 12 | 5,475 7 2,954 $57 140,916 - 
Merthyr... . . . . „ 4 - 18 264 5324|- 665 
Middleton .. „ 4 3344 14 4,5433 „ 
Newcaatle-on-Tyne Corp, ,, 12 2, 688 Jis к — 
Oldham, Ashton & Hyde. „ 4 587|+ 55 2613 13,402 |+ 452 
Perth (W. A.) Elec. Trams „ 11 1007 |+ 143/127 29,599 |+ 5,785 
Poole & Шівё................ „ 4 298 ＋ 20 6,043 |- 6 
Portsmouth Corporation „„ 12 1,945 + 936 | M . 
Potteries ................. „ 41,689 — 71| 263 33,039 |+ 1,497 
Salford Corporation. „ 14 2,730 ＋ 789 15 38,4755 
“Sheffield Corporation .. | „ 13 4,277 370 2| 8,795 |+ 1290 
Southampton Corporat’n| „ 10 | 1,09 1 1 88 ia ө 
Southend Corporation. , 9) 348 14 | 3,552 ... 
Southport Tramways ..| „ 4| 582|+ 201 264| 5,831 |+ 1,984 
*S. Staffordshire Trams. „ 4 810'- 22 264 20,315 |+ 78 
Sunderland Corporation.] „ 15 1,190/- 87 15 | 17,599 |+ 1,707 
Swansea .. „ 4! 583, + 111| 264 11,975 |+ 1,405 
Taunton Trams... „ 4, 717 204 1,590; — 
Tynemouth & Dist, .....| „ 4 393 + 60 264) 6,392 |+ 539 
Wigan Corporation ...... „ 10 260 — 41)... МЕ — 
Wolverhampton District! „ 4 1571+ 100 263 3,896 |+ 2479 


(a) These comparisons are with the corresponding period last year. 
3 ly electrica. t Minus 8 days 1 Minus 2 days. $ Plus 2 daya. {Plas 3 days 
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NAME, 


ELECTRICITY SUPPLY. 


Bl’okh’th & Gr’nw’ch D’st’ct Blec.Lt.Ord. (fully pd.) 


Do. * Deb. Stock Prv. Certs, (red. ed. & con)... 


Bournemouth and Poole Elec. Supply Ord. sass- 
De * per Cent. Oumulative «9959 404 8808) 
Cent. Debenture Stock (red.) ...... 
Elec. Supply Ord .......... 
"n Oent. Preference ; 


Do (Nos. 20,001-30,000) . 
Central Electric Supply Co. 4%, Guar, ‘Deb. Stock... 
Charing Cross & Strand Elec. Sup. (1 to 50,000) . 


Do. (50, 001 to 70 000) "ТТТ ПИ ..... 
Do. per Cent. Preference . 
Do. Deb. Stock Red. 
Chelsea Elec upplyOrd.(Nos.1- 14 000 C20, 501. 50 650 
Do. per Oent. Debenture Stock (red. i 
0 of London Electric Lighting Ord. PPM 


- per Cent. Cumulative Pref. ..... . xd 


* Do. 6 per Cent. Debenture Stock (red.) ..... 
Do, 4496 2nd Deb. Stock Certs. (all pd.) ........ 
County of London and Brush Prov. Ordinary... 

Do. 6 Oent. Cumulative Preference..... — 
Do. % Deb. Stock (all pd.) (red.) . 
Folkestone жеуге Supply Co. Ordinary .. Gak 
Do, 43 Ist Debenture Stock (red.). 
Hove Electric hting ТҮТҮГҮ POR Eee 940 Fee 99 


Kensington and эрүү n Ordinary өгөөгө cee ' 


Do, Deb. Stock (red.). . ‘[Deb. Stk. (red.) 
mee 5 & ат Hill Oo.(J't. Вер.) 4% 
uppl SOCCER тосоо оеове FH Fee 
— per Cent. rid — 
Do. 4 — Oent. - ма Debentures .. .. 
Metropolitan Elec. Su 1 to 85,000) ....... 
Do, per Cent. "4 н Fires Mo a 
Do. r Cent. Mort. Deb. Stock (red.) .. 
Notting ectric Ord "9900422929999 He eee eee x 


5/0 Oxford Electric Ordinary зове CORSE FEE OSE ETE RCL EE poater + 
4% Do. 49% Debenture Stock . 505100060666. "ЖЕ 


Band Е1өсігіс ......................... l 


River Plate Klect. Lt. & Traction 57 ist Mor. Bob. - 


*Royal Electric Co. of Montreal 44% 1st Mrt. Hw 


Bt. James's and Pall Mall Electric Ordinary 


Do. 7 per Cent, Preference — без 
Do. 34 per Cent.Debenture Stock (red. ) ма 
Smithfield Markets Electric Supply 0600800: 


Do. 47 Debenturos — Snceeeneene sense es: 


South London Electric Supply Ordinarv..... ........... 
Westminster Wleetri^ Anpple Ordinary .............. 
Do. 5 per Cent. Cum. Préf. ......—.... ee 


ELECTRIC RAILWAYS, TRAMWAYS, &c. 


ape Shares (1 to 260,007) ........... sosse: 
Permanent 696 Deb. Btock Oe COE Fe $299 Cee totoo 


оола SEMENE OrdInAFy . . (0 0000000000000 
Cumulative Preference 256588 ube’ 5 


De To Debenture Stock (red.) .. е 


Blackpool and Fleetwood Tramways... i 

Brisbane Electric Trams, Investment Ord. . 8 
Do. F кага 6 
ро. 44% Deb, Prov. Certs. .. — 

Bristol 3 в and Carriage Ordina: 3 
Do. tive Preference (fully pd) s.s... 


Do. 4 per Oent. Debentures . . . „еа “xd 
дебе Columbia Electric Railway Отапагу...... 3 


6% Preference SECC HE EHS OPT CPR Pe ee ee eee Petes eee = 
44% lst Mort. Debs... Ж et Cee eee ee 


Do. 
British Electric Traction Ordinary. ee > ed 


Do. 87 Cum. Prof. 


Do. ö per Oent. Perpetual Debentures . әәә 
Buenos Ayres & Belgrano SC ame he ——— 

Do, 6% os “A” Oum. Pref. ... — M дб әй 

Do. в” T CRF ненае заь зох ваа 


Do. брег Gent. Debentures Sé bi^ ae 
Do. 57 2nd Deb. Bv k Prov. Corta. (ail pd... 


Calcutta Tramways (Nos. 1 to 34,440) . — 
Do. Ist Deb, Stock (Red) . . . . o. 


Cape Electric Tramways Shares ..................... xd 


Central London Ordinary Stock ............ eese. 
Do. 4% Preferred Stcck .. ..... бз өрә б» ооба жөр» 
Do Deferred Stock . eee eee ee a." ee panned of se 
Do. D/ A , БИЧИГ 2 жае» 

uon бле Birmingham Trams, Co. 5% Cum. Pref.... 

4% 1st Mort. Debs. 


Oity and South London Railway Ооп. Ordinary а 
Отаїпагу (Хов. 22, 50 to 60,002) оороо... 
ро. (60,001 to 70,000) ......-. .. .....-. 
Do, 5 ри Oent. Porpetual Preference (1891).. 
Do. (1 896) ТТТ зе: bee © Se COL eee ee eee COR ee ae. 
A o) sateen” без, oe enue 


4 per Cent. Perpetual Debenture .. 556 
Duplin ме Tramways (1896) Ltd., Ordinary... 
Do. 6 per Cent. Preference. . . pe 
Do. $4 per Cent, Mort. Debs. (red.). 
Electric Lgt. & Traction of Australia 67 Cum. Pret. 
Do. 5 per Cent. Debenture Stock (red.) . 
Great Northern and City Railwy Pref, а (3%) 
BN Tramways Ordinary ... 
6 per Cent. Preference. . .. . cesses ve -- 
4% per Cent. Debenture . 


ss Xü 
"elo of Thanet Electric Trams and Light' g 5% Pref.. 


Liverpooi Overhead Railway Ordinary ....... ..... 
Do. 5 per Cent. Preference ..... e 


Do. 1 per Cent. Debenture . xd 


London Unit«d Trams 595 Cum. Pref. (£10 рац). 
Do. (£7, 108, paid) nee 
Do, 4% Ist Mortgage Debenture Stock .. 
Do. Prov. Certs. (275 paid)... .. ...... 


Milwaukee Elec, Rail.&Lt.Co.59530yrCn. Mrt. Bond 


Montreal Sir't R’lw’ySt’rl’g5% Mort. Debs. Сау: 
Do. Sterling 44% Debentures (1922) .....,.,. 
New General Traction Ordinary .. 8 

Do. 6 per Cent. Cumulative Preference — 
Do. 5 per Cent. Mort. Debs. (Reg.)... 
Perth (W. A.) Elec. Trams, Ltd, Ist Mrt, Deb. Stk. 
Potteries Blectric Traction Ordinary —— 000.001 
Do. 6 per Cent, Oumulative Preference. . . 
Do. t Cent, Debenture Stock ..,,........... 
South Lancas Electric Traction & Power Ord... 


Do, Preference ( 8 


Watin Ina ‘ na gun ma ima, — 1 2 


WEEK’s PRICE, bidet nar iif 


Do, 37 Preference (12/0 pald) ......... eee so: 
pal 
р) uz Deben jure Steck (89% pas ) eee coe eee 


RATE PER 


CENT. 


YIELDED. 


£s d. 
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DIVIDEND DUE. 


March and September 


February and August 


March . “ 
June and December... - 
February and August 
January and July ...... 
June and December ... 


March and Beptember 


January and July ...... 


Mar., June,Se b., Dec. 

April and October...... 

June and December .. 

March E с 
"n 


January and SUP eus 

April and October...... 

February and August 
"n "n 


March and September 


April and October...... 


February and August 
February and August 
May and N ovember is 


February and August 


June and December... 


eee 
La 2d 
eee 
soe 


February and August 
LIT 1 
LE] LAJ 


May and N ovember ees 


March and September 
J anuary and J uf эз 
February and August 
J anuary and July 56% 


Мау Бре төтене eee TSE етер: 


February and August 


April and Stehen 


Janrary wig. чн 


Tu md па July 


BUSINESS DONE 
DURING WEEK 
ENDING JULY 16 


——————————————————————————————————————————S———————————— 


* In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption. 
Е Я t The London Stock Exchange Committee have refused to quote these, 


sated by Google 
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PREVIOUS Price БАТЕ PER BUSINESS Dong 
Present | AMOUNT | LAST NAME Wzzx's Prior, | Wednesday, Cxxr. DIVIDEND DUH, DURING WREK 
OF Divi- Y 16. YIELDED, ENDING JULY 16. 
AMOUNT, 8 Mox JULY 9, July 
Highest | Lowest 
TELEGRAPHS. £s d 
5 | Jan and J — m 
£82,800 * 4 EE . — Telegraph 4% Mort, Deb. (rod, ]. EA 10% y^ a 8 а DUMMY му! $ ia — 
25 ... 2990 порева FOOSE 020404» 0000090 004 OFT OSE GOs воа 99 * 70 80 m i а 262 
£119,700 | 100 sas Do, брег — =». i3 19 46 49 517 3 | Feb, May, Aug, Nov.“ ... * 
£758,840 Btock 12/6 1 СЕСЕ ea 90 92 90 92 6 7 1 à “ £2 £04 
за — jM Do. Deferred SOOO vat a totta $0904 9400094 офа ове 9&8. toeter 1 7k 6} 7 l 6 ч J " Jay Oct. т 11 
А seo i94" „ „ 2909440940092 eee” 4 14 9 an. b -> 
$13,333,300 $100 81 n wen Oable Ospital|Btock.., ook 994 998 bee 284589 7 | p de ys 4 2 в | are LI ' t6] 95] 
1,841.209 Btock 4 * Do. 4 per Oent. Debenture Btoc „% вое sorse | 4 Б 44 54 7 5 6 | February and August s.. „ө 
16,000 10 Ouba Submarine 1 18 1% tj 782 " at — 
13:000 r- 1205 Direct TPC ^ ss 514 4 | April and October. 23 E: 
, FOO OF COE OE өө Ө FEEOe өе 9 d 8$ 7 8 5 17 8 is + А 
6,000 5 5/0 Dei 10 per Cent. NI 0 4 Т 8 | Jan and J s. — 
£30,000| 50 44% 4i por Cont, Беһеп&атев...........„„. | 98% 103% | 9% 103% | 4 T 8 Jan., e. i * їй 8 
2 — 1% | Direct United States Ünble, K r nsnsnns Nea. 1 99 10 9 102 1 8 | tended ie T n x Хд 
yos " 100 AA Direct Wost India Oable 44% Rg. - Di. (within Hos. 120 187 120 13 5 7 8 Jan., Apr., July, Oct. | R iu 
tock Eastern СС ee .. 91 8 17 8 
£1,055,565| Btook | 17/6 Bo. I per Oent. Preference Вок... 10% Fl B ae $12 2 | May tad November .] 100 
£1,634,645 | Stock 4% |+ ро. 4 per Cent. Mort. Deb, Stock ( екЫ. Fae I 12 T 5 7 8 |Jan., Apr., July, Oct. U^ 157 
300,000 10 2/6 Bastern Extension ОЗИ —— ssssosess 108 113 10) 114 3 11 4 Кеһгпагу ап ugust 112 lil 
£320,000 | Stock 4% Do. (per Cent. Debenture Btook wen ШОТ 190 108 $19 0 | Fe and August 101} 2. 
о AE || 19: анаа B. Siirak 4X Mort, Da "bete . 100% 103% | 190% 108% | 818 3 | Mayand November . 100 es 
£200,000 25 4, Do. 4 por Oant, Mauritius pet v. (r 25 t 95 27 5 11 1 | January and July 263 201 
150,000 10 5/0 | Great Northern of wee Jd ES OE: Qi à 4 8 1 | June and Decen 2 * 
ein n vies s 
£100,000| Joa Fete a è Boroneen Tel 4? Guar, Debs. (md)... 00 102 y^ E d diu eria E ж 
15,609 10 cos *West can Telegraph Shares ......... cos oot me ; i ж " 
£139,300 lug БҮ ро. 5% Debentures s E S aN 100, 10 s m. 10s i 4 " 5 | March and Beptember 2 x 
80 a 3} West Ooast о mer ‚Мам ЭЕ ЧИЛИДЕ I HET LIS Jan and J AEN -< * 
£160,000 100 45 |* Do. брег Оепі. Перепбагея ..,...,....„. ненне... Р 100 * ко 4100 pis notai А 2 
% 0 | Uo Шы e er i.. 03 | ы [to s н S — -, 
b le „„ ou eee „„. » 4 В or LLLI 
4,660 10 3 Do. 6 per Cent. 2nd Preferenoe ..... ..... .. s, | 2: ait * .- (H0 ved ih. Ж = 
£80,000 100 5 X * Do. 5 рег Cent. Dobenturos eee rerun, н | 1 T 12} 11 2 12 { А 16 4 Mar., un Oct., Dec. 12} l i 
207,980 10 8/0 Ае дт бм Er sili'n Submarine) BP ® ТЕ г: 214 3 Mar ana ots i a pi 
£15,000 100 5Y t. Debs. (2nd Series, 1906) ...... AES n 98 101 dd ^» 2 е: 
800,000 | Stock 4% Do.  4per Cent, Deb. Stock (red.). ї 
TELEPHONES. ; 
4% 5 18 0 эө 08 теа ээ LI 4}, 
44,000] — £5 50 | Chili Telephone (fully paid) . . 44 ud Ar rer rem К 
924,850 | 10/0 73 Consolidated Telephone Con. and — 12 * 1/0 ^ ET E rsen x [Y re — 
72,680 1 21% | Monte Video Telephone Ordinarj . „es. i i ` 523 : | 
86.402 1 1 Do. 5 per Cent. Preference „% „„„%„„%„%„%é :ͥ „ „„ 95 99 95 9) 6 L 3 * £71 95 
£953,333 | Stock €% | National Co. Preferred Stock . ~ — : T 4 1 646 22 25 ч: 
200,000 Б 0/14 Do . (23. 10 в. paid) .. ae 58 85 59 715 2 | e 55 " 
£1, 9€6, 667 Stock 4495 Do, De erre ос —— „ — tn € and A t 18} 13 
15,000 1U 6/0 ро. 6 per Oent. Oumulative lat Preference... 14 F F v 2 4 S . у 2 aga = 
49,000 10 6/0 Do. 6 per Cent. Oumulative 2nd Preference .. 41 85 4E. P | ie ” E 2 
250,000 5 2,9 Do. Бресе, Hos 0 mueve ird Euas s 93 96 94 67 312 0 | June and December .. 93 91 
$2,000,000 | Stock э De pees EE рачак (квй)... M? 106 102 106 311 6 x: ^ 
4000, 000 Stock 47 Do.  4per Cent. Debenture P Stock (red (red es кР : A 14 311 A pril and Feber x — 
171,504 1 0/87 Orlental . СООО „„ me d 5 я re 4} 5i 0 13 4 —— 222 "ahhh ня ... e 
58,000 : 28 * *** e eee A 4$ 5 4t 5 416 8 jan and порна 4j ve 
£179,047 | а | ә. |+ Do. 5perOent.DebentureBiook (r€.) . ..| 101 104 | i0. иа | 416 2 | Juneand * " 
| ELECTRIC MANUFACTURING &o. TE Е 1 
70,000 1 6d. Alliance Electrical Co. 5% Cum, Pret. ooo Pa ter ee cee і i { e өгө TT oe 
125,000 1 ... Aron Electrici Meter Ordinary DIDIT i 9 12 0 March and September 266 ose 
125,000 1 7 * Do, 6 ulative Preference "төзе vt nn 7t sl 7% 84 5 17 8 July and February “34 з m 
10,000 5 5/0 | British ted Wire Ordinary - «+. +++ i 8&8 6 54 6 5 0 0 | January and July M 
70,000 5 am” Do, 6 Oent. Preference . —— ä 2 — Х 100 103 101 104 4 6 1 oo .. 2 
£250,000 Stock 4 > Do, 4 X lst Mort. Deb. Red. POC OORT өөө FOO 103 5 6} ti 6 4 18 0 Са CA 511 
200 000 b ёго British Westinghouse 6% Preference. LAM INI s 1 18 1 1 pes March EEEE ee 00 
106,781 1 » Brush Electrical Engin “зг, Ped Merida: и 22 1 2t 8 March and Septem ber YW — 
150,000 2 .-. Do. 6 per Oent. Pref. on-Oum. е ое новее ее... 101 104 101 104 4 6 7 March and tember 1924 2 
Frye — 45 Do B енд ДА —— Stock ы 96 909 94 99 4 10 10 January and July TE а 
З coe 11 one LLLI 
80,000 - 5/0 Oallender's Oa 3 cei ds . Xd & bonus p^ ч ү: ич : 1 : > а - р 
40 000 2/6 Do. . Oum ~ and m I өөө 
£90,000 | Stock 44% Do. Р ре Oent. Ist Mortgage Deb.(red.)...... 10 ; m 11, A 19 d es May e- fe 
450,000 1 0,9; | Oastner-Kellner Alkali Оо tuy paſd) . . PE. 105 95 100 411 9 ne Z 3 
£250,000 Stock 4 Do, 44 First Mort. red.) OOF 99598 Ee Oe Hee i 1 ] 8 0 0 March 9959999999208 8 эзе жөө ese one 
‚000 1 10 | Ohsdburn's Shi Telegraph C пагу . . . «o E of 3} 619 0 | January and July „u. 3 4 
85,000 3 1/9; Orompton y » (Nos. 1 to 54,000) rr 101 106% 101% 1067 4 14 4 „ " eee m 
£100,000 100 X |* Do. Брег Cent. First Mortgage Dab. (rod. 76 A e February and August y Y: 
99,261 5 г Edison & ppan A4. („A“ Shares) (83 paid) .. if a lá 24 E " " ese ме) 
17, 189 5 A Do. pe "ТТЛ ТТЛ? mber... ain 
a  wo| Ww D озо meeaxdem--| 2 | 2 
4 00,000 Stock 50% Do. per Cent. Second Debentare Half- — 6 ө 
45,600 | 5 40 | акы "s Electricity Oorporatio: Ord........ xd 6 d : 9 н F! : mer. Sie ^ 
32,000 5 8/0 Do. 696 Cumulative Preference . . . . ͥ 2 1072 110 105 108 as 4 107 кч 
4113100 " 2 A ае. Ognetraction бо. ee ee :4 1} 1} 1% 1} 617 2 Jy and шу ...... - w 
metrie VOLBU UCUL o. ee 9931 „„ A 4 13 4 A өгө oor 
31,890 2 2/04 Do. 7 per Cent. Cumulative Preference... xd x "- 970 1 A: i 8:0 January TAE ies ini 
882,500 | Stock 4% Do. 4 per Oant. lst Mortgage Deb. ин), xd 2 : да en 
122.985 1 Electro'ytic Alkali Ordinary 8 эде i it { T mas ж: T a 
50,000 1 5“: vo. i per Cent. Cumulative Pre erence . T 1» ts 10 9 
25,000 10 a | General кисы! Ши, — 27 oie NS Fe i m 5 a : 1 Ц "и on ^. 
200,000| Stock 4 Do. 4 8 ortgage Deben . A » — 
35,000 5 5/0 Henley’s TolegraphWorks Ordinary ГТГ y Ы p^ * - 15 а Fe " we — ms 
35,000 5 2.3 Do. per Oent. Preference ... Р. 115 111 115 3 18 3 2 " - 
er “г Hy | Indis | R g PG ite Peres дк М Dey: оок (төй. .. 21 22 21 23 4 10 1l Ф " Ex. T 
50,00 / ubber, Gu . seese sse m ; , March ptember > e 
4300,000| 100 4% er Cent. lst Mortgage Deb, (red.). 120 10s pH. 22 5 aly ome ERER X 
7, 10 10% | Parker (Thomas) Limited . ae “ Z и aS 180 T A vq Ет 1 87 350 
350 1 12% | Telegraph Construction and Ma oes XC ; uary өөө - 
8150,000 100 4% Do. 4 per Ceri. Debenture Bonds, 1909... 101 K4 102 105 - | 6 z Jan кз July T ч - 
25,0 : 8 P | Do. 33 ON rene e — СТ 74 2 е; 
90 000 2 Do. per „каш v СТЯ .. TT TN 2 
EG €66 5 5/0 | Willans and Robinson Or F — е сй АЕР е ЕХ * 
66 666 b 8/0 Do, брег Cent. Oumula vo Prof. — — À - eee " 
FINANCIAL, INVESTMENT, &o. i T 8 m 
9,900 5 3.0 Electric and General Investment 6% Cum. Pref, bł 53 5 ‘= A ч 
130,22 10 2% | Globe Telegraph and Trust . . a ae 1 „ Apr., find Oct. 131 T 
190,042 1 3/0 R ы, '. 6 per Oent. едйс ри е нде уы ced — * оф 73 | 64 75 5 6 8 April and October. =. LI] 
Jo euter 8. $*992900090999099v000060800 „% „%„„„„% „„ 6 „6% ttt it — 
a acs £100 Cert н ; | Submarine Cables Trust.. ee —ÿ —ð * 110 120 110 120 5 0 0 e 
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Evecrnic railway matters at present are in a decidedly 
iateresting phase. It is instructive, for instance, to contrast 
the 4 per cent. dividend on the preference and ordinary stock 
of the Central London Railway with the 2} per cent. paid by 
the Metropolitan Company. Although in some circles there 
is an affectation of disappointment at the Twopenny Tuba” 
dividend, the proprietors of this busy line are to be congratu- 
lated upon the maintenance of profits at so high a figure in 
so new a railway. | 

Anoruer notable electric railway event is the advertisement 
in our pages this week, by the North-Eastern Railway Co., 
inviting tenders for the complete electrical equipment of about 
87 miles of standard-gauge railway, mostly of double track, in 
tne neighbourhood of Newcastle-upon-Tyne. There is also a 
very credible rumour that the Lancashire and Yorkshire 
Railway Co., through the severity of the competition of trolley 
lines in and around Manchester and Liverpool, are considering 
the question of- electrically equipping their lines in those 
districts. 


era 


Ir is a remarkable coincidence that on two of the chief gold- 
fields of the world attention is now and simultaneously being 
directed to the use of electricity in the mines, for lighting and 
for power. These are (1) the goldfields of the Rand, where 
20 miles or more of rich reef will soon again be an active 


- Africa. 


mining centre, and (2) the rich but«more restricted goldfields 


of Mysore. On the Rand the fortunes of the local electricity 
supply works have been severely set back by the recent war ; 
but there is a prospect, not only that these works will regain 
lost custom, but also that the much greater attention now 
being paid to the use of electricity will inaugurate a period of 
unprecedented success. In the Indian goldfields, where con- 
ditions differ considerably from what obtain on the Rand, 
electric power is nevertheless quite as likely to prove a success, 
though, of course, not on the same large scale аз in South 
The Mysore mining district, some 5 miles in extent, 
is now about to be supplied with electric power fram the 
Cauvery Falls, situate some 90 miles distant. Indeed, quite 
recently a portion of the 4,000 н.р. plant for the Champion 
Reef mines was successfully put into operation. 

Tux attention of British manufacturers of electrical tools 
and special plant might well be directed to the production of 
suitable electric plants for gold mines, where the conditions 
both on the surface and below ground are very different from 
those in coal mining at home. Besides lighting, pumping, 
hauling and mineral tramway working, which can be handled 
mostly on ordinary mining lines, there are the driving of stamps 
and the various departments of the mill work, which, in order to 
get the best results, should be handled on special lines. Much 
of the existing work even in the best and most enduring 
mines is done in а very rough and orude manner, as regards 
the economy of power. With cheap electric energy-evail- 
able, and with suitable tools for each piede of work, we see 
no reason why even the excavating and stoping work might 
not be done electrically, with considerable saving in cost. 
We strongly advise that the merits of electricity be carefully 
considered by mining authorities, especially now that the 
labour question is looming so large in the South African 
mines. 

— 

Мв. Hennixer Heaton has followed Prof. Su.vanus Тномр- 
son’s advice to “try again," but with no more success than at 
the first onslaught. In The Times of Saturday he sprinkles 
his letter with a fine mixture of ideas :— 


I do not deny that JUBAL first “struck the chorded shell,” but I hold 
that BEETHOVEN was an incomparably greater musician. Косив Bacon 
invented gunpowder, but Sir H1ram Махтм with his machine gun civilised 
the Soudan. Again, while we are separated from our fellows by thousands 
of miles, distance has a good deal to do with the matter. Lopag’s instal- 
lation might serve a college or a monastery; MaRcont’s supplies the neede 
of an empire. 
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The force of the argument is altogether lost in this cloud of 
ancient historic dust. If the issue between the disputants 
is as to who was the first to transmit wireless signals over any 
distance whatever, Sir OLive& Lopez must undoubtedly take 
precedence over Mr. MARCONI. But even Sir OrLIvxR Loper 
was only repeating in a modified manner the researches of 
the immortal Hzmricn Herrz himself, to whom the palm is 
primarily and chiefly due. It is a great pity when the annals 
of scientific progress are besmirched by personal disputes and 
Selfish jealousies. Honour is the due of Hertz above all 
others; but Mr. Marcon: bas done great things to apply 
Herrz’s researches in commercial wireless telegraphy . 
Honour, therefore, is also the due to Mr. Mancowr. 


. ——— 


. Our readers may peruse with advantage, and doubtless will 
do so with some amusement, the results we publish this week 
of some tests on the relative speeds of horse omnibuses and 
electric tramcars. We recommend our representative's figures 
to the careful consideration of Lieut.-Col. Crompton, and we 
trust they will convince him of the error of his statement that 
horse buses can beat the trolley car in the matter of *' point- 
to-point speed." Errors of this serious nature ought not to 
be allowed to be floated, especially when engineers so respon- 
sible as Lieut.-Col. Crompton are their authors. They are as 
damaging as if they were true, for there are plenty of 
people whose interest it is to put them into extensive circu- 
lation ; and the gullible public will generally believe what it 
hears once, and always what it hears more than once. The 
task of pursuing error by truth with a greater overtaking 
power" is therefore not an easy one; but we have taken it 
up because of the great importance of the issues involved. 


— — 


We wish our readers, however, to disabuse their minds of 
any idea that we condemn the use of accumulators for trac- 
tion. The reverse is the case, with limitations. We do, 
indeed, oppose the introduction at present of public accumu- 
lator omnibuses on any scale that could compete commer- 
cially with tramways. The time is not ripe for such a use of 
the battery. It is in the interests neither of the public nor 
of electrical engineers, nor even of the responsible firms of 
battery makers, that this class of promotion should be 
encouraged by the electrical press. The leading battery firms 
would be the first to admit this; for they and the public 
would be the worst sufferers from the effects of the inevitable 
fiasco. Let the accumulator makers join hands with Lieut.- 
Col. Crompton in producing, first, a suitable battery, and then 
a set of complete omnibuses—’buses that will carry the public ' 
cheaply and satisfactorily, and that will work profitably on a 
regular daily servioe. When this is acoomplished and has 
been at work for a reasonable period, we will admit that the 
case for the accumulator omnibus will have been greatly 
strengthened. с. | | 5 

— 

Apropos of this discussion, we may remark that much 
injustice is often done to tramway interests by the erroneous 
statements which are circulated, to the effect that the tram- 
way companies rob the public of the roadways, which they 
have the user of fornothing. As a matter of fact, a tramway 


company is compelled to contribute largely to the maintenance 
of the roads through which it lays its tracks. Besides this, it 
often is obliged at the outset to pay for costly widening of 
the streets, or for the construction of new streets—to say 
nothing of the form of blackmail by which it is sometimes 
compelled to pay for municipal works that have not the 
remotest connection with tramways. The fact is, that tram- 
ways do pay for road maintenance, whereas omnibuses do not. 
Electric tramcars, moreover, never wear the roadway—they 
only wear out the tramway company’s rails. Heavy electric 
omnibuses, on the other hand, are a terrible enemy of rate- 
payers, for they do much damage by reason of their great 
weight being imposed on the road itself. Yet people who 
affect to know of something better for the public than trolley 
tramways, calmly tell us that tramway companies are thieves 
and robbers who monopolise the roads for nothing. 


— —— .. — ͤ—ͤ 


Electrical Power in China.— The Tion-Tsin International 
Tramway and Lighting Co. has been founded at Brussels with 
a capital of 6, 250, 000f.— E250, 000 — for electrically lighting 
Tien-Tsin, providing it with a system of tramways and every- 
thing connected with the generation and utilisation of electric 
energy. 


Dublin Section of the Institution.—In consequence of the 
resignation of Mr. F. Gill, who is leaving Dublin to take up 
his new position in London, Mr. W. Tatlow, M.A., B.E., has 
been appointed honorary secretary to the Dublin Local Section 
of the Institution of Electrical Engineers, and all communica- 
tions should be sent to Mr. Tatlow, at 20, Fleet-street, Dublin. 


National Telephone Co.’s Recent Fire.—Up to 9 am. 
yesterday 1,600 subscribers on the London Wall exchange 
were again able te use their teléphones, and the company 
anticipate that the whole of the interrupted services, including 
560 necessary junction lines to other exchanges, will be in 
working order by Friday next. 


University College, London.—The courses of instruction in 
mechanical, civil, municipal and electrical engineering and 
architecture commence at the college on October 2nd. Some 
particulars are given in an advertisement, and all further 
information can be obtained of the secretary, Dr. Т. Gregory 
Foster, at University College, Gower-street, London. 


University College of North Wales, Bangor.—In October а 
systematic course of instruction in electrical measurement 
and practical electricity for students proposing to enter the 
profession of electrical engineering will be commenced at this 
college. Some further particulars are given in an advertise- 
ment, and all additional particulars can be obtained from the 
secretary and registrar, Mr. J. E. Lloyd, M.A. 


Chemical Science Congress.—A congress to discuss applied 
chemical science questions is to be held in Berlin in 1903. 
The four preceding congresses were held in Brussels (1894), 
Paris (1896), Vienna (1898) and Paris (1900). A committee 
of prominent German scientists and industrials bas been 
formed with offices at Charlottenburg, and the congress 18 to 
hold its meetings in the buildings of the Imperial Diet. 


Cable Interruptions. Date of Interruption. 


Latakia Cyprus June 21, 1 
Bolama 3 ES VV April 19, 1902 
St. Lucia — St. Vincenn ¶ Z. May 9, 1902 
St. Lucia — Grenaddtddddg 3 е May 9, 1902 
Dominica MartiniquſWumuuuéé . May 9, 1902 
St. Lucia Martiniqunn eO UOͤ kü May 9, 1902 
Guadeloupe Martinique . May 9, 1902 
Santa Cruz—Teneriffe ......... ТИРАИ July 7, 1902 
Puerto Plata Martinique eee July 10, 1902 


A Current Changer.—In the physical laboratory of the 
Società Edison of Milan at the arrival station of the Paderno 
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high-tension transmission line, some very interesting tests 
were made during the past week in the presence of several 
distinguished Italian electricians on the new machine invented 
by Signor Secondo Sacerdote, and called a current changer. 
This new apparatus has the property of changing the voltage, 
the frequency and the number of phases of an alternating- 
current; and it is possible, also, with the same machine, to 
transform direct-current into alternating and alternating into 
direct, just as well as in an ordinary rotary converter. Amongst 
other tests the current from Paderno, which is three-phase, 
and which, after leaving the transformer station has a voltage 
of 2,200 volts, was transformed into direct current at 860 volts 
with a very high efficiency. This machine will now be utilised 
by the Societa Edison to feed the trolley extensions. 


Electric Lighting Provisional Orders.—The report of the 
Board of Trade respecting the applications to and proceedings 
of the Board, under the Electric Lighting Acts 1882-90, during 
the past year shows that 67 applications were made, of which 
45 were made by local authorities and 22 by companies. Of 
these only five related to the County of London. The full 
list appeared in our issue of January 3rd last, page 480. Only 
three applications were rejected—viz., those of the Bourne- 
mouth Corporation, Chiswick District Council and South- 
wark (London) Borough Council. In the case of Bourne- 
mouth, the Corporation applied for powers for Pokesdown, 
Southbourne, Winton and part of the parish of Bourne- 
mouth. An application was also received from the Bourne- 
mouth and Poole Electricity Supply Co. for Pokesdown, 
to which preference was granted. In regard to Chiswick the 
District Council applied for an order to supply electric current 
for public lighting. The application was opposed by the 
Aberystwyth and Chiswick Electricity Supply Corporation 
(Ltd.), who already possess powers for giving & supply for 
public and private lighting. In regard to Southwark the 
Board based their refusal to grant an order on the fact that 
there are two companies already authorised to supply elec- 
iricity in the area embraced by the Council's application. In 
five other cases—Barton Regis, Chepstow, Leatherhead, 
Bermondsey (London), and Stanley and Tanfield—the applica- 
tion was partially successful. In regard to the Bermondsey 
application an order was granted in respect of the parish of 
Rotherhithe, but the district of St. Olave was excluded, as there 
were two companies already authorised to give supply 
there. The application of the Camberwell Borough Council 
fell through, as the promoters objected to the conditions upon 
which the Board were willing to grant an order. Two orders 
were granted to the Northern Counties Electricity Supply Co. 
(Ltd.), one in respect of the urban district of Bedlingtonshire 
and the other in respect of Morpeth, Ashington, Newbiggin- 
by-the-Sea and Morpeth (rural).. Only one application for a 
licence hag been made—viz., from the Market Drayton Elec- 
tric Light and Power Co. in respect of a portion of the parish 
of Draytonin-Hales, and the application is under con- 
sideration. Prior to the present year the Board of Trade 
had dealt with 969 applications, of which 743 were granted, 
185 were confirmed and 127 since revoked or repealed. 
During the year the following 28 transfers of orders took 
place—viz., Alnwick A Annfield Plain (1901), Barnard 
Castle (1900), Benfieldside (1901), Consett (1901), Cowpen 

1900), Handsworth (1901), Malton (1900), Norton (1901), 

ickering (1901), Shildon (1901), South Blyth (1900), 
Spennymoor (1900), Thirsk (1900) and Whitley and Monk 
seaton (1901) to Northern Counties Electricity Supply Co. ; 
Airdrie (1898) to Scottish House-to-House Electricity Co. ; 
Ambleside (1897) to Windermere and District Electricity 
Supply Co.; Banbury (1900) to Banbury and District Elec- 
tric Supply Co.; Birkdale (1898) to Birkdale District Electric 
Supply Co.; Denton (1897) to Manchester Corporation ; 
Ilfracombe (1898) to Ilfracombe Electric Light and Power 
Co.; Newhaven (1900) and Seaford (1900) to Newhaven and 
Seaford Electric Lighting Co.; Ross (1901) to Ross Electric 
Light and Power Co.; Sevenoaks (1900) and Sheerness (1900) 
to County of Kent Electrical Power Distribution Co. ; Staines, 


Egham and Chertsey (1900) to Thames Valley Electric Supply |. 


Oo.; and Wellingborough (1900) to County of Northampton 
Electric Power and Traction Co. 


- 
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Obituary—On Sunday evening, July 20th, a conspicuous 
figure in Atlantic cable enterprise passed away in the person 
of Mr. John W. Mackay, whose connection with the Com- 
mercial Cable Co. dates back to the year 1883, and whose 
association with the Postal Telegraph Co. of New York and 
the Commercial Pacific Cable Co. of New York, although 
more recent, was no less intimate. Mr. Mackay was born in 
Dublin on November 28,1831, of very humble parents, and was 
of Scottish descent. He left Ireland with his parents for the 
West in 1810, when only nine years of age, and received his 
education in America. At the age of 18 he joined the trekerg 
for the Californian goldfielde, via the Isthmus of Panama, 
and later, in 1860, went to Nevada State, and was for many 
years the leading light of the mining fraternity in the Silver 
City. Here, after many disappointments, and after more than 
once losing what little capital he possessed, he, with a small 
band of. persistent workers, discovered, at what was then con- 
sidered the great depth of 150ft., the great silver pockets of 
the Bonanza mine. From this and other mines in Nevada 
Mr. Mackay and his fellow workers won vast quantities 
of the bright metal, and Mr. Mackay speedily became a very 
wealthy man. In the early 80’s he turned his attention, along 
with Mr. James Gordon Bennett, to telegraphy, and entered 
the field of Atlantic cable enterprise with Mr. Bennett. This 
association continued up to the day of Mr. Mackay’s death, 
and it was to the work involved in this branch of industry 
that Mr. Mackay’s subsequent energies were principally 
directed. The story of the Atlantic cable competition of the 
past is well known to our readers, and it will be remembered 
that after a couple of years’ fighting and rate-cutting an 
amicable arrangement was come to with the Atlantic com- 
panies on this side, and all have since been working in the 
fullest &ccord consistent with the most active competition. 
Mr. Mackay was, at the time of his first attack of illness, in 
England with Mr. George Gray Ward, vice president of the 
Commercial Cable Co. (of which Mr. Mackay was president), 
and it was while engaged in London on the affairs of the 
Commercial Cable Co. and the Commercial Pacific Cable Co. 
that Mr. Mackay’s serious condition first became apparent. 
While taking a frugal lunch, as was his wont, the first 
symptoms occurred, and Mr. Mackay went straight from 
the offices of the Commercial Company in Bishopsgate- 
street, E. C., to his house in Carlton House-terrace, and 
within а few days, in spite of the most assiduous care and 
attention, passed away at the age of 71 yeara. Mr. Mackay 
was also interested in the Sprague Electric Co., and was 
instrumental in introducing into this country the Sprague 
electric elevators on the Central London Railway, and into 
large blocks of buildings in New York, paving the way for the 
extension of this branch of the Sprague Company’s business. 
In spite of a keen business instinct, Mr. Mackay had his 
softer side, and the staffs of all the concerns with which he 
was associated have good reason to feel the sad loss of a liberal 
employer and a just and generous man. He was their 
personal friend, and took a lively interest in their general 
welfare. To those with whom he was more intimately con- - 
nected in business and social life his loss is irreparable. He 
leaves one son (Mr. Clarence H. Mackay), who is now on his 
way from America to this country, his eldest son having been 
killed in 1895 near Paris from the fall of a horse which he was 
riding. The complaint to which Mr. Mackay succumbed was 
congestion of the brain, followed by congestion of the right . 
lung and heart failure. Mr. Mackay’s body will be taken to 
New York to be interred in the family vault at Greenwood 
Cemetery, Brooklyn. | 

We deeply regret also to announce the death of Mr. C. T. 
Child, of New York, at the early age of 85. Mr. Child was 
for some time tecbnical editor of the Electrical World, and 
subsequently of the Electrical Review of that city. His signed 
contributions to electrical literature will also be remembered 
by our readers. He was connected at various times in his 
life with numerous electrical schemes, notably with successful 
water-power utilisation at Richmond, Va., his native city. 

The death is also announced of Mr. Charles Snowdon, of 
the Post Office Engineering Department, Sunderland. Mr. 
Snowdon was knocked down by a cab on Tuesday, and 
succumbed to his injuries the following evening. 
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THE NEW SMALL BRANCH EXCHANGES OF THE POST OFFICE TELEPHONE SERVICE. 


Two of the new telephone exchanges which the Post Office 
has been erecting in the Thames Valley are now completed 
and in actual service. These two exchanges, at Putney and 
Kingston, are only of comparatively small size, but as they 
are built on lines which the Post Office proposes to follow in 
other small branch exchanges in the neighbourhood of London, 
a detailed description of one of them will, doubtless, be wel- 
comed by our readers. The system employed at both these 
exchanges has been worked out for exchanges in which the 
number of subscribers is not likely to exceed 1,000, and it 
may briefly be described as а non-multiple {э in which a 
common battery is employed for signalling but not for speak- 
ing purposes. Both as regards the subscribers’ and junction 


= 


Еа. l.—GENERAL View or 200-LINE SWITCHBOARD. 


lines, the calling and clearing is automatic, as in the ordinary 

central battery system. Some features of the old Post Office 

Permanent Current ” exchanges have been adopted, notably 

the employment of 8-point jacks. This article, although a 

description of the Putney exchange, may be taken to apply 

| ae in every detail to the other exchanges in the Thames 
alley. 

Figs. 1 and 2 give a general idea of the arrangement of the 
switchboard, which has an ultimate capacity of 200 lines and 
will be the standard for these small exchanges. It has three 
panels, and is arranged to be worked by two operators at the 
busiest periods of the day. The panels to the right and left 
are mainly devoted to the subscribers’ calling lamps and local 
Jacks, and the central panel to the corresponding apparatus 
for junction lines. Along the bottom of all three panels and 
just above the keyboard shelf are seen the rows of clearing 
indicators—two lamps to each pair of cords. Above the 
clearing indicators on the subscribers’ panel are alternate 
rows of lamps and local jacks (five rows of 20 each on each 


panel), each jack being placed immediately above the calling 
lamp to which it corresponds. been t forming the top row 
of each of the side panels are 10 call-wire plug-keys which 
will be connected to call wires on the junction boards of other 
metropolitan exchanges. 

Above the clearing lamps on the middle panel are two 
strips of jacks for out-going junctions, and a short distance 
above these two strips of jacks in which the in-coming 
junction lines terminate, two clearing lamps being provided 
for each jack. The indicator flap seen high up on the central 
panel is а self-restoring indicator for night calls on the 
in-coming junction lines, and the bright spot seen just above 
the plug shelf at the bottom of this panel is the pilot lamp 
which lights up whenever a call is received. | 

There dre 88 pairs of cords and their corresponding combined 
speaking and ringing keys on the keyboard shelf, It will be 
noticed in Fig. 2 that 10 of these, distributed among the others, 
have white rings round the thimbles of the plugs. These 
are for use in connection with the in-coming junctions, the 
remaining 28 plugs and cords being for the ordinary .connec- 
tions which originate at the board. The thimbles of the 
answering plugs are coloured black, and the calling plugs red. 
To the left of each operator is a row of five keys, four of which 
are for ringing on party lines, as will be explained presently, 
and the fifth (the topmost) for ringing on any out-going call- 
wire at night time or during the less busy hours of the day. 
Finally, on the extreme right of the keyboard, is a key for 
replacing the self-restoring indicator, and a hand generator is 
fixed on the right-hand of the switchboard for use during 
night-time or in the event of a breakdown of the machine 
ringer. As two operators will be required only during the 
busy hours of the day, the connections of the instrument 
jacks, to which the operator’s telephone sets are connected, 
are so arranged that on the withdrawal of either instrument 
plug from its jack the two operator’s speaking circuits are 
connected in parallel. Meter keys or meters are not provided 
ав in the case of the larger exchanges; the operators merely 
record the call in pencil on a form provided for the purpose. 

The cylindrical boxes seen above the board in two wooden 
cases contain the relays in the cord circuits, and the remaining 
relays, &о. (with the exception of those on the junction lines 
to the central exchange, which are carried on two shelves in 
the test room), are contained within the switchboard and in 
the cupboard to which the hand generator is attached, one 
side of this cupboard and the back of the switchboard being 
easily removable. 

Coming now to the actual connections of the line circuits 
and the keyboard, reference must be made to the diagrams 
Figs. 8 and 4 respectively. To the left of Fig. 8 the sub- 
criber’s instrument is represented; and it is seen that it is so 
connected that when the receiver is on its hook the A-line is 
connected through the bell to earth, and when the receiver is 
removed the A and B lines are connected together through 
the receiver circuit, the earth connection being removed. 
Two Leclanché cells are employed for the subscriber's trans- 
mitter circuit, and his bell is a 100-ohm magneto-bell. The 
usual magneto generator at the subscriber's office is dispensed 
with, the calling being effected on the common battery 
system, as already mentioned. | 

. The two line wires of the subscriber’s circuit terminate 
in the exchange at the outer main springs of an eight- 
point jack, through which the A-line is normally earthed, 
and the B-line is connected through the line relay to the 
negative terminal of the common battery. As the positive 
pole of the battery is permanently earthed, the battery is 
normally connected across the A and B lines, through the 
line relay; and, therefore, when the removal of the subscriber's. 
receiver connects the far end of the lines together through 
the subscriber's receiver circuit, the line relay is actuated. 
This closes a circuit from the positive of the battery, through 
the main coil of the pilot relay, the tongue of the line relay, 
and the outer spring of the eight-point jack, to the calling 
lamp and back to the battery. The pilot relay closes the cir- 
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cuit of the 250-ohm relay above it, as well as the circuit of the | 2,000-ohm relay is bridged across each cord. The middle 
pilot lamp or bell according to the position of the switch 8; | points of the windings of these relays are connected together 
and this 250 ohm relay puts the low resistance (0°88-ohm) and to the negative pole of the earthed common battery, and 
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Fic, 2.—PANELS AND KEYBOARD OF 200-LINE SWITCBBOARD. 


il of the pilot relay in parallel with its 80-ohm coil, with the the local circuit of each of the relays includes merely а 


result that the calling lamp, having now less resistance in | clearing lamp and the common battery. As soon as а call is 


- @ircuit, glows with its proper brilliancy. received, a8 explained in the last paragraph, an answering 
ascii | plug is inserted in the jack of the calling subscriber, and the 
INSTRUMENT EXCHANGE key is put over to the speaking position. This connects 


together the long and the outer springs of this side of the 
key, connecting the operator’s set to the answering plug. 
Referring back to Fig. 8, it is seen that the tip and sleeve of 
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As seen in Fig. 4, both the answering and calling plugs | this plug are then connected through the eight-point jack to 
are connected through the combined speaking and ringing | the A and B. line respectively, while the circuits of the line 
key and 2-microfarad condensers, while a differentially-wound | relay and calling lamp are broken, as is also the earth con- 
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neotion previously made through the inner spring of the jack. 
If the demand is for s local subscriber the calling plug is 
inserted into this subscriber’s jack, and he is rung up by pushing 
the key over to the ringing position. It is unnecessary for 
the operator to cut in again to ascertain if the wanted sub- 
scriber has answered, for, on releasing her key into the through 
position, the clearing lamp corresponding to the calling plu 
will be glowing if the wanted subscriber has not yet . — 
his instrument. The path of the current actuating the relay 
in this case will be from the common battery, through the one 
coil of the relay, the ringing side of the key, to the tip of the 
calling plug, and thence through the subscriber's A-line and 
his bell to earth and back to the battery. As soon as the 
wanted subscriber answers, his earth connection is removed 
and the lamp ceases to glow ; und on either of the subscribers 
hanging up bis receiver the corresponding clearing lamp 
glows, the connections on the side corresponding to the 
answering plug being similar to those of the calling plug, but 
through the speaking side of the combination key. Busy- 
back jacks will be fitted in connection with the special com- 
mutator of the machine ringing generator, as at the central 
exchange, and the subscribers will be educated up to this 
intimation of '*Jine engaged.” 

At the time of our visit to the Putney exchange, all the 
out-going junction calls except those to the Kingston Post Office 


OUT-GOING 
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JUNCTION CIRCUITS BETWEEN TWO Р.О. Соммон 
BATTERY SIGNALLING EXCHANGES. 


exchange were transmitted to the central Post Office exchange, 
but eventually all the out-going and in-coming calls to and 
from exchanges of fairly large size, whether on the system of 
the Post Office or National Telephone Co., will be dealt with 
directly. The out-going junctions terminate simply on five- 
point jacks (only two points of which are made use of), as 
seen in Fig. 5, which shows the junction line connections 
between two small Common Battery Signalling (C. B. S.) 
exchanges of the Putney and Kingston pattern. The in-com- 
ing junction terminates on the line springs eight-point jack, 
but is not directly connected to them as a condenser is included 
in series with each line. A relay, R, is bridged permanently 
across the line to the jack side of the condensers. In the 
case of these smaller exchanges, no call-wire is employed, and 
the insertion of a plug into the jack at an out-going exchange 
automatically calls the in-coming end. At the out-going 
exchange the ordinary plugs and cords (Fig. 4) are employed, 
but at the in-coming end the special junction plugs and cords 
already referred to are made use of. When the originating 
operator inserts her calling plug in the five-point jack at the 
out-going end, a current flows from the negative pole of the 
central battery at that end (see cord connections in Fig. 4) 
through one coil of the clearing relay, and the ringing side 
of the combination key to the tip of the plug, and thence to 
the A-line. At the in-coming end the current reaches the 
outer springs of the eight-point jack and thence passes through 
the relay R, to earth and back to the battery. Although the 
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clearing lamp at the outgoing end glows, this must not be 
taken as a clearing signal at this stage of the p ings. At 
the in-coming end R, closes the circuits of R, and the calling 
and clearing lamps, all of which are in multiple. But R, closes 
the circuit of R, which opens the circuit of the clearing lamp, 
so that the visible result is merely the lighting of the calling 
lamp at thé in-coming end. 

This is responded to by the insertion of an answering 
junction plug, which opens the outer springs of the eight- 
point jack and by interrupting the circuit of R, restores all 
the relays to their normal position and extinguishes the 
lamps, including the supervisory signal at the out-going end. 
The operator at the in-coming end, having inserted the 
answering plug, pulls over her key to the speaking position, 
ascertains the number wanted, inserts the calling plug into 
the corresponding jack and rings. It should be noticed that 
the junction plugs and cords (shown to the right of Fig. 6) 
have no condensers, so that the two plugs are in actual 
metallic connection. Hence, when the key has returned from 


the ringing to the through position, a current flows from the 


battery through R to the eight-point jack, and thence through 
the plugs and cords to the A-line of the wanted subscriber, 
and through his magneto to earth. R closes the circuits of 
R, and R,, the calling lamp glows again, but, as before, the 
circuit of the clearing lamp, made this. time by R, is inter- 
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rupted at R,. But in addition to this, R, being connected 
between the A-line of the junction line and earth, makes a 
circuit for a current to flow from the negative pole of the 
battery at the originating or out-going end (Fig. 4) through 
one coil of the clearing relay on the calling cord to the tip of 
the calling plug, the A-line, earth and back to the battery. 
The clearing lamp on this cord glows a second time, and this 
time again it does not mean clear but merely that the 
wanted subscriber has not yet answered. On the wanted 
subsoriber removing his telephone to answer the call the earth 
connection at his end is broken, and the current from the 
battery at the in-coming exchange is cut off, and things return 
to their normal condition until the conversation is over. 
Then, by hanging up their receivers again both subscribers 
transmit actual clearing signals to the originating exchange, 
and the operator there, observing that both clearing lamps 
are alight simultaneously, removes the plugs. The wanted 
subscriber's telephone being on his hook, the relays Ri, В, 
and R, are actuated as they were before he removed it, but as 
soon as the originating operator clears, the current from the 
originating exchange battery through R, is interrupted, and the 
circuit of the clearing lamp on the junction cord at the in-com- 
ing exchange is made by the tongue of this relay falling back, 
the local circuit being completed through R. Thus the clearing 
signal is received at this exchange too, and the junction line 
is cleared. It is to be noticed that the junction line cords 
and plugs have no clearing signals, but the in-coming junction 
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lines have clearing as well as calling signals placed below 
their jacks, the clearing lamp being red to distinguish it from 
the calling lamp. 

In the case of junctions in-coming from large common 
battery exchanges, call-wires are employed, the call-wire and 
the out-going end of the junctions being multipled on the 
subscribers’ sections at the common battery exchange. At 
the in-coming end the call-wires are connected permanently 
to the operator’s speaking set, and for night use there is a 
self-restoring indicator, the dropping of whose flap closes a 
bell circuit in the usual manner. On receiving the demand 
the operator at the in-coming (C. B. S.) exchange notifies to 
the operator at the out-going (C.B.) end what junction 
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(Note.—The thick lines are common to all the jacks. The positive lead to 
the lamps goes through the Pilot Relay, as shown in Fig. 3.) 


wire to use, inserts her answering plug into the jack of 
that junction wire and the calling plug into the wanted 
subscriber’s jack, and rings; and the originating operator 
meanwhile inserts her calling plug into the out-going jack 
of the junction line. The clearing lamp on this cord at 
the C. B. S. exchange will glow, during the intervals between 
the rings, as the wanted subscriber’s telephone is still on 
its hook, and the clearing signal is sent just as when the 


conversation is concluded—viz., by a current flowing through 
the relay R (Fig. 6) and the subscriber’s A-line and back to 
the battery by the earth connection at the subscriber's end. 
В closes the circuit of R,, and R, in its turn removes the 
short-circuit from the condenser K and interrupts the current 
flowing out from the central battery exchange, preventing 
it from flowing through the supervisory relay there, this 
latter relay (it will be remembered from our description of 
the common battery exchange, The Electrician, Vol. XLVIII., 
p. 809, and Fig. 18) performing the function of shunting the 
clearing lamp when it is energised. As soon as the wanted 
subscriber answers, R and R, return to their normal positions, 
and all the clearing lamps are darkened. If the operator at 
the originating (C.B.) exchange is slow in inserting her plug 
into the junction jack, the clearing lamp at the C. B. S. 
exchange will glow, but the operator makes allowance for this, 
and does not take it as the actual olearing signal. On the 
other hand, if the out-going operator plugs into the junction 
line first; the supervisory lamp at the in-coming end glows, 
this lamp being a check on the number of the junction wire 
being taken correctly, and also preventing another operator at 
the in-coming exchange from making use of this junction in 
the period during which the operator who first selected it 
is plugging into it. It is seen that while R, is in its normal 
position the insertion of a plug into the jack closes the clearin 

lamp circuit, while if the plug is not inserted and R, is actuate 

the supervisory lamp circuit is closed. When a plug is inserted 
at the out-going end, an earthed battery is connected to the 
B-line there (see diagram of cord connections, The Electrician, 
Vol. XLVIIL, p. 809), and a current flows from the B- line tb 
R, and back via the earth connection. During the conver- 
sation, therefore, R, is actuated, and the jack at the in-coming 
end being occupied, the circuit of the supervisory lamp is not 
made. As soon as the originating operator receives the clear- . 
ing signals from both ends (the circuits from the wanted sub- 
scriber’s end have already been traced for this case), she clears, 
and the junction line plug being removed at the out-going 
end, the tongue of the relay R, falls back, as already explained, 


and the operator at the in-coming end receives the clearing 


signal and clears. As a matter of fact, the latter operator 
receives a double clearing signal as well as the originating 
operator, as the replacement of the called subscriber’s tele- 
phone puts his A-line to earth and closes the circuit of one 
coil of R,, which relay connects up the supervisory lamp. 


(То be continued.) 
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. THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 
(Continued from page 512.) | 


The United Asbestos Co. (Lid.), of Dock House, Billiter- 
street, E. C., had, at stand No. 181, a most interesting exhibit 
of all kinds of asbestos goods, also indiarubber goods, lubri- 
cating oils and greases, engineers' tools, boiler fittings and all 
engineers’ requisites. After much experimenting with various 
combinations of asbestos and metal, this firm has introduced 
and placed upon the market its well-known “Eclipse” 
(patent), Gladiator and ‘“ Victor ’’ metallic packings and 
jointing materials. We understand that the Victor 
metallic jointing materials have been in continuous use in 
H.M. Navy for 15 or 16 years past. 

Several of the stands included among their exhibits various 
types of car wheels, Among these were Messrs. Askham Bros. 
and Wilson, whose spacious stand we illustrated on July 11th, 
also Hadfield’s Steel Foundry Co. But the stand which was 
exclusively devoted to this class of manufacture, and in which 
car wheels were arranged in the most attractive manner, was 
undoubtedly that of Messrs. Miller & Co., of Edinburgh. A 
view of this stand is given in one of our illustrations. Besides 
actual car wheels the exhibits included a wheel grinding 
machine, wheel presses, бс. It is unnecessary to call the 
attention of tramway men to the importance of having good 
car wheels, but we may point out that for electric and other 
forms of mechanical traction good wheels are far more essential 


than they are for horse cars. For in the horse car the wheel 
does none of the work of propulsion, while in an electric car 
the entire work of gripping the track falls ultimately on the 
wheels. An inspection of Messrs, Miller & Co.'s exhibits must 
have well repaid the time spent in looking over the variety 
of wheels and wheel machines on show there. 

The Sturtevant Engineering Co., of 147, Queen Victoria- 
street, E. C., showed, at stand No. 88, an interesting variety 
of motor-starting and speed-regulating rheostats, in addition 
to a large number of electrically-driven fans and Crosby 
steam gauges and valves. One of the steam exhibits was 
a collection of five indicators coupled together electrically, 
showing how diagrams can be taken on five indicators simul- 
taneously by operating one indicator only. The new reducing 
gear lately brought out by the Crosby Company was also on 
view. This reducing gear is something quite new, and differs in 
almost every way from previous reducing gears which have been 
brought before engineers, The apparatus is attached directly on 
to the indicator cock below the indicator, and provision is made 
for adapting the apparatus to strokes from 10in. up to 72in. 
by means of a nest of aluminium pulleys, which are attached 
in a convenient form to the main spindle of the reducing gear. 
The spring which provides for the return stroke of the drum 
is of spiral type instead of the coil spring attached on other 
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gears. In practice this apparatus has been found to | jected to a great deal of vibration, as even under the most 
be absolutely reliable and easy to fix and adjust. Some- trying conditions vibration of the needle is practically non- 
thing quite new in pressure gauges was also to be seen. | existent. 

The Crosby improved pressure gauge, of which we give an The renewable seat valve, of which we also give an illustra- 
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tion, having V-shaped seats, known as the Crosby spring seat 
valve, was well represented, samples being shown from lin. 
up to 8ш. This valve has been remarkably successful when. 
used with superheated steam. The seats are so arranged that 


illustration, is fitted with two Bourdon tubes, an arrangement 
which allows of stouter tubes and fittings being used. The 
Bourdon tubes are attached to the gauge by means of screwed 
joints, no solder or brazing material being used. The base 
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casting to which the tubes are screwed is carried up to the | full provision is made for expansion, and the material of which 
centre of the gauge, and supports the quadrant and levers. | the seats are made resists the action of high pressure and high 
This gauge has been found to be suitable for high-pressure | temperature steam. The whole of the parts of this valve are 
steam, and especially in positions where the gauge is sub- interchangeable. Many samples were shown, including sectional 
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samples of Crosby “ pop” safety valves, sight-feed lubricators, 
_ chime whistles, water relief valves, and other steam fittings, 
also pressure recording instruments of various kinds. A very 
convenient form of pressure recorder was that in which a 


4 


-5 à — — РРР РТО . 


. 


. CLASCON. 
\ PARIS. 
\BERLIN. 


т 


% 


STURTEVANT SYSTEM 
VENTILATION “= HEITE 


IMENT 


1A r 


8 


ECT EUIS . ²˙ wͤ СУ | е лди 
. LULA f "Ur 22112115. Lye AAAS AS SAE ND SS SS 
gee УЛУ Ж PAH АУС aaa 


troller to be operáted mechanically by a rope passing through 
the car in the usual manner. A motor-starting rheostat, 
with a quick-break D.P. switch 
steel cover presented very serviceable appearance. The two 
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circle of graduations surrounds the recorder chart, the gauge 
pointer records the actual pressure at any moment, while the 
pen arm makes a continuous record upon the chart. The 


CROSBY GAUGE 
WITH Two BOURDON TUBES. 


CROSBET RENEWABLE SEAT VALVE. 


Chapman fullway gate valves, for whom the Crosby Company 
are the sole agents in this country, were exhibited, samples 
being shown of valves for pressures from 60lb. to 250lb. 
The Sturtevant Oo. also showed a reversible electric lift con- 


poles of the switch are mounted on separaté slate slabs, and 
the’ rheostat and switch panel are mounted on a combined 
steel angle frame. Special arrangements have been made 
for completely enclosing these in a cover with cast-iron end 
plates, the main switch lever coming through at the right- 
hand side to operate the D.P. main switch, and a hand-wheel 
with index plate in front for operating the starting switch lever. 


EM 


REVERSIBLE ELECTRIC LirT CONTROLLER. US 


At stand No. 43 Messrs. Geipel and Lange, of Parliament 
Mansions, Westminster, exhibited various steam traps, sepa- 
rators, rheostats, meters and measuring instruments. Perhaps 
the most interesting to electrical engineers was an instru- 
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ment known as a Portable Laboratory,” which owes its 
name to the fact that such a large number of operations can 
be performed with the one set of. apparatus. It consists, 
essentially, of two portions: (1) A delicate. suspended reflect- 
ing galvanometer with viewing eyepiece and magnified scale. 
(2) A case of standardised resistances with the necessary con- 
nections, cursors apd switches, the various combinations of 
whieh¥permit of the different readings being made. The 
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illustration shows the general appearance of the set when 
erected ready for use. It will be noted that a magnifying 
eyepiece is mounted on а bracket which is pivoted in the top 
of the case.. This bracket can be moved over a considerable 
m gi to bring any portion of the scale within the field, 
and, with the eyepiece and scale, is packed away when not 
in use in the lid of the case, as are also the shunts which are 
shown. The connections of a Thompson bridge are adopted for 
measurements of ‘resistances from 0:0000001 to 1 ohm, the 
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to 0-9 ampere can be measured by shunting the galvanometer 
and thus allowing a known strength of onrrent to pass through 
it. The.deflection gives direct the significant figures of ‘the 
result. The leads in this case must be connected to terminals 
K and H. Current measurements up to 800 amperes can also 
be made, voltages from 0:01 to 800 can be determined by 
connecting to terminals Н and J, and shunting the galvano- 
meter as required. Messrs. Geipel and Lange also showed a 
portable micrometer, which is intended for making meesure- 
ments between 00000001 and 1 ohm, and is applicable for all 
purposes where rapid measurements of extremely low resis- 
tance are required. The results obtained are read direct from 
a scale, and no further calculation is necessary than that 
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required to determine the position of the decimal point, whieh 
is easily done by following a simple rule. The set itself consists 
of a polished oak case, size 19in. by bin. by 4in., and weighing 
71b. to 8lb. The connections are those of the ordinary Thomp- 
son double bridge, the parts being so arranged as to give direct 
indications as above stated. The galvanometer is of a highly 
sensitive and dead-beat pattern, the end of the needle only 
appearing under a magnified lens, which shows distinctly 
the slightest movement of the needle. This galvanometer is 
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PORTABLE MICROMETER. 


connections of the unknown resistance being made to ter- 
minals L and M with an accumulator in series. For resis- 
tances between 1 and 999,999 ohms an ordinary Wheatstone 
bridge method is the arrangement used, a few dry cells being 
connected to S and F and the unknown to Land K. Measure- 
ments of resistances from 100,000 ohms to 300 megohms are- 
made by comparing the deflection of the galvanometer in 
series with the resistance of 100,000 ohms with that obtained 
in series with the unknown resistance. Current from 0:0000001 . 


spring suspended, and cannot, therefore, be damaged by rough 
handling in transit. To operate this instrument a known 
current is passed through the resistance to be measured, and 
also through the ohmmeter. The difference of potential. pro- 
duced in the unknown resistance is then balanced against the 
known length of the standard resistance in the set. When no 
deflection of the needle is noted a reading is at once taken 
without any further operation. An universal station equlp- 
ment was also shown, by which it is possible to measure 
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voltages between 0-01 and 600, and currents between 0:01 
and 1,000 amperes. The instruments and their shunts are 
contained in one case 18in. by Qin. by 5in., and can easily be 
carried by one person. Several specimens of Vulcan watt- 
hour meter were shown, a 1,500-ampere specimen being 
particularly interesting, its field coil, consisting of 0 75 of a 
turn of copper, having a section of about 8 rq. in. A large 
number of the well-known Ward-Leonard rheostats were also 
exhibited. 

Messrs. Greenwood and Batley, of Albion Works, Leeds, 
had only two exhibits at their stand, No. 70. One was a 
De Laval steam turbine coupled to a bipolar machine rated 
at 45 amperes with a voltage of 220. The turbine itself 
works at the enormously high rate of 24,000 revs. per min., 
and by means of gearing the speed of the generator is reduced 
to 2,400. Steam enters the turbine by means of nozzles 
placed at an angle to the vanes of the wheel. It is stated 
that by boring the nozzles in the form of a cone, with its 
base forming the outlet, a far greater efficiency is obtained 
than by keeping the section uniform. The machine also 
becomes more economical if the steam pressure is raised. 
Among the advantages claimed for this turbine over an 
ordinary reciprocating engine is the fact that the vibration is 
reduced to an almost negligible quantity. The working is 
not affected by a loose bearing and the erection is a very 
simple and cheap matter. The speed is regulated by means 
of a governor and is said to be practically constant for all 
loads. By shutting off one or more of the nozzles the output 
may be diminished at will. All parts are interchangeable. 


If doing nothing else, high-speed turbines are making possible. 


the use of bipolar machines, which are becoming so obsolete 
that one almost expects to find them under a glass case. The 
other exhibit was a centrifugal pump, called the Zeta 
pump, coupled direct to a 12 н.р. motor. This pump was 
engaged in the somewhat hopeless task of drawing water 
from a tank with its suction and immediately returning it 
with the delivery pipe. The discharge was remarkably steady 
and even, and the pump is capable of throwing a jet of water 
65ft. high at the rate of 290 gallons per minute. 


(To be continued.) 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Radio-activity Produced by Light.—G. Le Bon, whose dis- 
covery of what he termed “ dark light made a stir some five 
years ago, has since studied the effects of light of different 
wave-lengths upon all kinds of material bodies. He finds that 
practically every kind of matter may be made to emit 
Becquerel rays by the sole action of light. It has long been 
known that ultra-violet light enables free electrons to escape 
from а negatively-charged body. The author makes out that 
the body need not be negatively charged at all. It suffices to 
expose it to sunlight, or, better still, to ultra-violet light. It 
then gives off a form of radiation which is capable of dis- 
charging an electroscope charged positively. Amalgamated 
tin, copper, or zinc show the strongest effect. Gold, cobalt, 
pure mercury, tin, cardboard, wood and phosphorescent sul- 
phides only show one-thousandth of the intensity of action. 
Living matter shows least of all, but black paper and lamp- 
black are almost as good as the metals. As regards the 
quantitative value of the different regions of the spectrum, the 
author allocates 6 per cent. to the visible spectrum, 9 per cent. 
to the region between 400 and 860 pp, and 85 per cent. 
to the region between 860 and 295 up. Mercury may be 
highly “ sensitised ” by adding a trace of tin. 

[G. Le Bon, Comptes Rendus, July 7, 1902.) 


(oherers.—J. Fényi has observed that an exceptionally 
strong current can be used with a coherer if the latter consists 
of a number of steel needles in series. If six needle coherers 
are placed in series, it is possible to connect them up with a 
Leclanché cell of E.M.F., 1:5 volts. If several cells are to be 
used, it suffices to add three or four coherers for every volt of 
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additional E. M. F. In this manner, currents considerably 
above the standard “milliampere ” may be obtained in the 
coherer circuit. In fact, 100 milliamperes may be used. The 
author describes а striking experiment to demonstrate this. 
Six needle coherers, a trembling electric bell, and a Leclanché 
cell are connected in a circuit. A small spark excites the 
coherer and the bell rings. The ringing ceases abruptly, as 
its trembling decoheres the coherer. If the coherer is put 
to earth on one side and connected on the other side with a 
very long insulated conductor, an apparatus is obtained which 
announces distant thunderstorms. If a magnetic recording 
device is inserted in parallel with the bell, distant thunder- 
storms may be recorded. A conductor 26 metres long is 
suitable for most ordinary purposes, but a length of 860 metres 
gives ten times the effect. 

(J. FEN I, Comptes Rendus, July 7, 1902.] 


Electromagnetic Relattons.—A. Righi discusses the experi- 
ments of Crémieu and their bearing upon the four electro- 
magnetic effects predicted from Maxwell's theory. The four 
effects are: (a) The production of a magnetic field by a 
moving electric charge; (b) the production of an electric 
impuleive force by a varying magnetic field; (c) the produc- 
tion of an electric field by a moving magnet pole; and (d) the 
production of a magnetic impulsive force by a varying electric 
field. Of these, Crémieu denies the existence of the first and 
second, and the third and fourth have not yet been studied. 
The fourth offers the same difficulty as the first, inasmuch as 
the magnetometer must be protected from direct electrostatic 
action by a conducting shield. The author deals specially with 
the second effect (see The Electrician, this volume, p. 419), and 
gives reasons for regarding Crémieu’s result as inconclusive. 
He describes his own experiments on the same subject, which 
are of extreme delicacy, but also hitherto inconclusive, owing 
to the many sources of error involved. In conclusion, he 
shows that Crémieu’s negative results are not able to shake 
our confidence in the soundness of modern electromagnetic 
theory; but it would be very desirable that experiments be 
made along all the four lines indicated, so as to clear up the 
matter thoroughly. 

[A. Riau, Physikal. Zeitschr., July 1, 1902.] 


helative Motion oy Earth апі ther. — Besides the principle 
ordinarily known as Doppler’s principle, Christian Doppler in 
1845 put forward another rule which deals with rotating 
bodies. It is that а ray penetrating such a body undergoes a 
deflection in the direction of the rotation. E. R. von Oppolzer 
discusses this principle in the light of modern ether theories, 
and proposes an experiment to discriminate between Michel- 
son’s three alternatives of (a) the free penetration of the ether 
through the earth, (^) a change of length of all bodies when 
moving through the ether, and (c) a drag of the earth upon 
the ether up to several thousand miles from its centre. A 
flat cylinder of flint glass 1 metre in diameter is given a velocity 
of rotation of 30 turns per second. A beam of light is made to 
impinge upon the circumference of the disc, and to penetrate it 
along a diameter. Then if the ether is dragged along by the 
disc with the same speed, the beam should be deflected by 0:226 
seconds of arc, an amount which is quite observable with 
modern instruments. If Lorenz’s view of the increase of 
length holds good, there should be no deflection, or, as Doppler 
would call it, rotational refraction. Fresnel's idea that the 
ether is dragged along with a velocity smaller than the speed 
of rotation would be verified if the deflection were smaller 
than the amount mentioned. 

| [E. R. von OpOLz RR, Ann. der Physik., No. 8, 1902.] 


Tesla Currents from Induction Coils.—A. Möhlmann main- 
tains that the difference between Tesla currents and those 
furnished by an induction coil is only one of frequency and of 
tension. With an induction coil giving sparks of 50cm., fed 
by an alternate-current dynamo giving 350 reversals per second, 
he obtained all the characteristic phenomena described by 
Himstedt—viz., that a disc placed opposite a point connected 
with the source was positively charged at short distances, and 
negatively at greater distances. Between the two cases there 
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was & point at which the disc was not charged at all. The 
position of the point of reversal was found to be only depen- 
dent upon the potential of the source, and not upon the 
frequency. The higher the potential, the further do the 
positive ions penetrate, and the greater, therefore, the distance 
of the neutral position. It appears that smooth, rounded 
surfaces give off negative ions by preference, and rough or 
pointed surfaces positive ions. This explains why positive 
ions are best obtained by fusing a platinum wire into a glass 
tube, and filing the projecting point down to the level of the 
glass. The sides of the wire, which are smooth, are thus 
prevented from sending out negative ions, end the point alone 
remains in action. | 
(A. MOÓBLMANN, Ann. der Physik., No. 8, 1902. 


Optical Effect of a Current in a Metal, —P. V. Bevan puts 
the question whether the optical constants of a metal are 
altered on conducting a current through it, and whether such 
alteration persists as long as the current lasts. It is con- 
ceivable that the reflective power of a metallic mirror might 
be considerably increased by the passage of a current through 
it, in which case it would be more brilliant while the current 
passed, and duller when it ceased. The author calculates the 
effects theoretically on the basis of Drude's theory. He finds 
that the effect of the current in the metal is to cause an 
alteration in the constants of the metal, but this alteration is 
too small for the effect to be measurable, taking one-hundredth 
of a wave-length as the minimum change of phase which can 
be detected. The alteration, also, of the plane of polarisation, 
or rather the major axis of the ellipse of polarisation, of reflected 
light is similarly too small to be detected. In silver and 
sodium the chances would be more favourable, but in all cages 
the thickness of metal through which light can be passed 
being only a few wave-lengths, there is no possibility of a small 
difference of velocity producing a change of phase large enough 
to admit of measurement. 


[P. V. Bevan, Proc. Cambridge Philos, Soc., May 5, 1902.] 


Conductivity and Atomic Heat.—Clausius believed that the 
resistance of metals was proportional to their absolute tem- 
peratures, and that, therefore, the coefficient of thermal 
increase of the resistance was the same as that of the expan- 
sion of gases—viz., 0:00866, or 24 3. More recent measure- 
ments made with carefully-purified metals have shown that 
the rule does not hold good, as palladium, according to Dewar 
and Fleming, has a smaller coefficient, and all other sub- 
stances a larger coefficient than 866 x 10%. F. Streintz shows, 
however, that if the metals are arranged in groups of lower 
and higher atomic weights a general rule may be formulated, 
according to which the coefficient increases in each group with 
the atomic weight. Thus, the coefficient would rise from 
platinum (884) to bismuth (454) in the heaviest group, and 
from palladium (854) to tin (440) in the next group. A more 
important relation is that between resistance and atomic heat. 
As the thermal coefficient of the atomic heat falls, so the 
thermal coefficient of the resistance rises. In all metals whose 
atomic weight is above 100, the thermal coefficient of the 
resistance is the greater the greater the atomic volume, and 
the smaller the displacement of an oscillating atom in com- 
parison with the distance from the neighbouring atoms. 

[F. SrREINTZ, Ann. der Physik, No. 8, 1902.] 


Hall Effect in Gases.—H. A. Wilson has demonstrated with 
great success the existence of a Hall effect in the positive 
column of a vacuum discharge. The condition theoretically 
necessary for the existence of a Hall effect is a difference 
between the velocities of the two kinds of ions, and this 
is known to exist between the fast negative and the slow 
positive ions of the vacuum discharge. Не found that the Hall 
effect was independent of the current, but proportional to the 
intensity of the magnetic field. To give an example of 
the effect observed, a Hall effect of 7:20 volts per centimetre 
was obtained in the uniform positive column of hydrogen at a 
pressure of 0:183mm. with a field of 44-2 units. The variation of 
the Hall effect along the discharge in air was studied by 


E 


means of the apparatus shown in the disgram. It consisted 
of a glass tube, AB, 58cm. long and 4:5cm. in diameter, pro- 
vided with a glass stopper at each end. At the centre of the 
tube a side tube, G, was realed on, and also provided with a 
glass stopper which carried two electrodes, E and F, for 
measuring the Hall effect. The discharge was passed between 
two aluminium dises, C and D, each Зот. in diameter, which 
were supported by a framework of thin glass rods which kept 
them at a constant distance apart. Flexible spirals of copper 
wire connected these electrodes with platinum wires sealed 
through the ends of the stoppers at Aand B. A ooil of thin 
sheet iron, H, was fixed to the frame carrying the electrodes, 
and enabled it to be moved along the tube by means of a 
small electromagnet. In this way the electrodes E and F 
could be brought into any portion of the discharge between 
C and D. The electrodes E and Е were 1°40cm. apart, 
and were connected through a commutator to an insulated 
quadrant electrometer. A pair of circular coils, each of 
about 1бош. radius were arranged symmetrically one 
above and one below the tube, and separated by а dis- 
tance equal to the radius of either. A current, measured by 
means of a Weston ammeter, could be passed through these 
coils, and this produced a very uniform magnetic field near 
Е and F in a direction parallel to the axis of the stopper G. 
When making a measurement of the Hall effect, the stopper 
G was first rotated until the electrometer indicated that E and 
F were at the каше potential. The magnetic field was then 
applied and reversed, and the change in the P.D. between E and 


— To Pump, &c. 


F on reversing the field was measured by the electrometer. 
The results show that the Hall effect varies along the tube 
very nearly as the electric intensity, but in the striated 
positive column the Hall effect falls to an almost zero value 
between the stris, whereas the electric intensity only falls to a 
comparatively small extent. It appears, therefore, that the 
difference between k, the velocity of the negative, and ki, the 
velocity of the positive ion, in the dark spaces between the 
strio is very small. It is probable that when a molecule is 
ionised a free electron or negative corpuscle is split off so 
that the negative ion is of very small mass compared 
with the positive ion; k,—k, is, therefore, at first very 
large. After a short time, however, the negative corpuscle 
probably becomes attached to a neutral moleonle, so that the 
two ions are then of almost equal mass and k, — Ё, is very 
small. It seems, therefore, probable that ions are formed 
largely in the stris, and that by the time they get into the 
dark spaces, the negative ions which were electrons at first 
have become attached to molecules. This view is in agreement 
with the idea that each stria and its adjacent dark space con- 
stitute a, to some extent, independent portion of the discharge 
analogous to that formed by the negative glow and Faraday 
dark space, but is opposed to Stark’s view, according to which 
the dark spaces are the regions in which the negative electrons 
travel without collision. 
[H. A. WII son, Proc, Cambridge Phil. Soc., May 5, 1902.] 


THROUGH TRAFFIC ON TRAMWAYS FOR 
PASSENGERS AND GOODS. 


A Paper dealing with this subject was read before the 
Liverpool Chamber of Commerce by Mr. J. E. Waller, 
M. Inst. C. E., on Monday. The subject is dealt with in three 
parts, the first referring to passengers, the second to goods, 
and the third to parcels. Although it is possible to cover 
quite a considerable distance by means of tramways, yet to 
accomplish this it ig necessary to change, not only from one 
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car to another, but from system to system. This occasions 
delay and inconvenience to passengers, and therefore the 
author proposes to link up several systems and persuade the 
local authorities to grant through running facilities. He 
says that this necessity has long been recognised by the railways, 
and proceeds to describe the dislocation of passenger and goods 
traffic throughout the country if it were not adopted. Although 
the actual speed of the tramcar is less than that on a railway, 
a large number of people would gladly avail themselves of 
the opportunity of travelling by the former in preference to 
the latter. Railways with their vast main line passenger and 
goods traffic do not usually trouble much about local lines, 
and no one needs to be reminded of the frequent stops at 
stations, delays at junctions and the utter disregard of 
punctuality displayed by certain companies towards their 
local, to say nothing of suburban, traffic. Mr. Waller 
cites an instance of a passenger wishing to travel from 
Chowbent to Liverpool, a distance of 26 miles. The 
average time occupied is about 2 hours, there are no trains 


between 9:30 a.m. and 1:5 p.m., and only seven in one direc- | 


tion and ten in the other throughout the day; in addition, 
the unfortunate passenger would have to change trains at 
Tyldesly, Kenyon, and sometimes at St. Helens Junctions. 
The distance by road is only 24 miles, and there is no reason 
why it should not be traversed Бу a tramcar in 3 hours. 
Although this is a longer time than that taken by rail, 
yet the difference would be compensated for by the frequency 
of the cars, and the fact of the cars passing one’s own door, 
as it were, obviating the necessity of a lengthy walk to the 
station. The fares would also be less, an example being 
taken from the third-class single from St. Helens to 
Liverpool at 114d., the return being ordinarily double, and 
special return fares two days in the week at 15. 3d. The whole 
distance, from any part of one town to any part of the 
other, could be done by tramway for 94d. single or 1s. 8d. 
return, and even these figures will probably bear reduction. 
Although the proposal to carry goods on tramways seems a 
novel one, yet almost every act or order contains a schedule of 
rates to be charged for goods. In South Lancashire there is 
а large goods traffic, consisting of coal, building material, 
machinery, &c., and it is found that the cost of double handling 
of this necessitated by rail conveyance is prohibitive for small 
distances. 

The question of the transport of coal is gone into very fully, 
and it is stated that goods conveyed from the docks at Liver- 
pool are, at the present time, transhipped no less than six 
times. All this labour could and would bs eliminated by the 
use of tramways; time and money would be saved, and con- 
sequently a much larger traffic could be dealt with, thus 
increasing business and profits all round. 

The parcel traffic would probably be considerable, and 
would be carried in the daytime, either by trailer cars attached 
to the passenger cars or special independent self-propelled 
vans. The cost of conveyance of both goods and parcels will 
undoubtedly compare most favourably with that entailed by 
the present method of railway carrying, and the profits gained 
thereby will go a long way towards making electric tramways 
still greater financial successes than they are at the present day. 


TROLLEY CAR VERSUS HORSE OMNIBUS. 


\ 


In order to test Lieut.-Col. Crompton’s singular statement 
that a public horse omnibus has a greater overtaking power 
‘than a trolley car, and can cover a given distance from point 
to point in less time, a representative of The Electrician this 
week went down to Hammersmith and timed a number of 
horse omnibuses over the route between Hammersmith and 
Turnham Green, this last being the terminus of the 'bus route. 
We have frequently made this test ourselves in an informal 
way, i. e., without scheduling the results; so the result of 
our representative’s tests was, in our opinion, a foregone 
conclusion. However, as Lieut.-Col. Crompton seemed so 
sure about the matter, we thought it best to get actual figures. 
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We hope Lieut.-Col. Crompton has followed our suggestion 
aud done the same; we shall be glad to publish his figures 


too. Our own figures are tabulated below :— 
Trip No. 1. 
12:23 ...... Omnibus started from Hammersmith Broadway. 
12:28 ...... let stop. 
12:51 .. ... 2nd stop. 
12:32 ...... Overtaken by trolley car No. 44. 
12:37 ...... Arrived at end of journey (Turnham Green), 
Trip No. 3. 
12:47 ...... Started from Turnham Green level with trolley car No. 23 
which immediately went ahead. . 
12:49 ...... lat stop. 
12:50 ...... 2nd stop and overtaken by trolley car No. 57. 
12:55 ...... ord stop. | 
12:57 ...... 4th stop 
12:58 ...... 5th stop. 
12:59 ...... Overtaken by trolley car No. 16. 
S Arrived at Hammersmith Broadway. 
Trip No. .. 
2:47 S'arted from Hammersmith Broad way. 
2:48 Overtaken by trolley car No. 12. 
2:56 ...... Do. Do. No. (“) 
3:58 DO. Do. No. 80. 
3 ы» Arrived at Turnham Green. 
Trip No. }. 
5:97 uud Started from Turnham Green. 
3510 Overtaken by trolley car No. 26. 
3212 Ist stop. 
(Ө мы Overtaken by trolley car No. 15. 
i End of journey (Hammersmith Broadway). 


It will easily be seen by the above list that electric tramcars 
do possess considerable overtaking power, even in the most 
crowded thoroughfare. 

The trolley cars ran at intervals of 24min. and the ‘buses 
at 10min. intervals. This fact alone surely proves that tram- 
ways do increase the carrying capacity of the road, especially 
when the above tables are taken into account, and when it is 
known that а trolley car carries about 60 passengers, as com- 
pared with 26 for a full omnibus. The particular ’buses on 
which the experiments were carried out rarely carried more 
than two or three passengers, and consequently were seldom 
required to stop, while on the other hand, the trolley cars 
were fairly fully loaded and frequent stops were made by them. 
There are about 18 optional and 8 compulsory stopping 
places between Hammersmith Broadway and Turnham Green, 
and this is only half way to Kew. 

Neither the ’bus nor any other vehicle was ever prevented 
from going forward by a trolley car; but the cars were fre- 
quently held back by 'buses, &c., particularly in King-street, 
Hammersmith. Moreover, when two or three heavily laden 
vans get into this street the rest of the traffic—cabs, 'buses, 
carts, carriages and trolley cars—has to proceed at a walking 
pace in a long procession behind them ; nothing is able to 
pass, not even Lieut.-Col. Crompton’s non-existent accumu- 
lator omnibus. 


DELAY AND OUTPUT.* 


BY C. H. GARLAND. 


Recents events have demonstrated how closely related are delay 
and output in the telegraph service. Since the a of that fateful 
éommittee which was appointed by Mr. Arnold Morley in 1893 
there has been a constant endeavour to increase the individual output 
of telegraphists. This endeavour has been largely successful, but 
the success has been purchased by the sacrifice of many of the 


cardinal principles of the service. During the period since 1894 
there has been a progressively increasing delay in the speed of tele- 
grams. It has required no deep insight to see the intimate con- 


nection between the two factors. It is not my purpose to praise or 
blame the result. It is for the people of Eng to 7 whether 
they think they are adequately compensated for the slower ser- 
vice by the economies effected. From the point of view of the 
employés the near future will show whether the higher pressure will 
bring in its train the same disastrous results as in America, where 
telegraphists seldom pass the age of 35 untouched by cramp ora 
general nervous breakdown. The purpose of this article is to intro- 
duce to English readers some interesting reeults which have been 
published during the last month in the organ of the Italian tele- 


* From-the Zeleyraph Chronicle. 
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graphiste, the Giornale det Telegrajisti, and which have a most instruc- 
tive bearing upon the question of the relation between delay and 
individual output. 

Signor Ettore Roesi, of the Roman Telegraph Service, has, during 
the lost two years, made a tour of the principal telegraph offices of 
the world, and has published some interesting notes upon his jour- 
ney. 'The most instructive portion of his articles, however, is the 

of results which is appended to the final chapter. I feel 
sure that the interest of this summary will form a cient excuse 
for translating it from the Italian. 

Signor Rossi has constructed the two tables which follow, and 
which are intended to form a synthetic recapitulation of his data, 
and compare them with the figures of the Roman office. Table I. 
shows the mean delay in minutes of telegrams at three stages in their 
course in the offices named. The first column shows the delay in 
collection, the second column shows the delay in delivering, and 
column 3 shows the time occupied in transmission :— 


Table I.—Mean Delay in Minutes Y Telegrams at the Various Stages 
Nam 


Office. | Collection. | Delivery. Transmission. 
Alexandria (Eastern Telegraph Co.) 6 4 6 
Brusedbs ; 8 7 
Athens а 15 7 12 
Bucharest e 18 10 15 
HUMERIS 27 5 18 
nds rea T eee 25 12 20 
Mune ndnd 30 10 21 
Buda Pest 30 10 25 
Nez. 8 55 10 | 22 
ТСЕ РСН И Ее 45 7 25 
Реа TTT 88 | 40 23 | 52 
Nil [8 | 105 50 90 


Table II. shows in the first column the approximate number of 
telegrams dealt with daily at the offices named : in column 2 is 
shown the approximate number of employés, and column 3 shows 
the average number of telegrams per day per employé. 


Table II. 
Office Average Number of | Number of telegrams 
| daily work. | employés. per employé. 
Buda-Pesth ............ 31,000 520 96:8 
London 475,000 5,000 95 
e бдан! ‚000 1,500 92°3 (1) 
Alexandria ............ 7,000 80 87:5 (2 
Brussels 18,000 244 73°7 (3) 
Munich... oes 11,000 150 733 (4) 
Vienna ͥ ̃ 45.000 700 64:5 (4) 
Binn ci 99,000 1,500 59:3 (4) 
Rome иеа 14, 500 315 46:7 (5) 
Pes ННИАСЯ 5,500 80 43˙7 (6) 
А{епв.................. 2,200 62 35˙5 (7) 
N 6,000 180 353 (6) 


Bucharest 


Notes to Table IT. —1. The words of the French language are longer than 
those of English. The actual relation is as 5'5 letters to 5. The average 
of 92°3 is, therefore, roughly equal to the English average. As a set-off 
Lo this, it must be remembered that the minimum charge for telegrams in 
England allows 12 words, whilst the minimum charge in France allows 
only 10 words. The Baudot, used in France to a very large extent, is a 
much faster instrument than any in common use in England, aud counts 
for something in the high French average. 

2. The telegrams have an average length of only 12 words, but this is 
compensated for by the fact that no fast apparatus is used. 

5. At Brussels the managing, supervising and distributing staff is very 
numerous, and the low delay is obtained at the expense of a low individual 
output. . f 

4. The Hungarian language has a large proportion of very long words, 
and in the German Confederation very little use is made of the Baudot, 
the Wheatstone or any fast system. 

5. In Italy the proportion ok long messages is greater than elsewhere, 
the minimum charge of 1 lira allowing 15 words in an inland telegram. 
The mean is, nevertheless, low. 

б. А low average, which must be attributed to the large number of lines 
and the small amount of traffic. 

7. As note (6) and the absence of fast apparatus. 


| have added one or two things to Signor Rossi's illuminating 
notes, and should like to note also in passing that as the average 
charge for an English inland telegram is 74d., the average number 
of words is, therefore, 15. 

From the above tables aud notes there is one thing that can be 
deduced with certainty, although much interesting and useful infor- 
ination can also be obtained. That deduction is hinted at in note (3) 
referring to the Brussels office. After making allowance for all the 
circumstances that render comparison difficult and qualify the results 
obtained, there remains the undoubted fact that high individual out- 
put is bought at the price of increased delay. London stands high 


in the individual averages, but in.the matter of delay the Belgian 
capital is well ahead, and even our great commercial rival, Germany, 
despite the large area of her inland eervice, takes a place in front of 
us. These facts need no accentuation, and all thoughtful students 
of telegraph service will feel grateful to Signor Rossi for bringin 
before them in so striking a manner the relation between delay il 
individual output. | 


ELECTRICITY WORKS ACCOUNTS. 


Lancaster Municipal Electric Supply Works. 


While the last accounts of this undertaking indicate an 
unhappy general increase in the expenses, the costs results 
should be regarded, we think, as still quite satisfactory in the 
circumstances. A glance at our table will show that as 
between the last two years the load-factor has fallen materially, 
while the output shows the insignificant increase of only 5:9 
per cent. In themselves these facts are certainly unsatisfactory, 
but at the same time they form some excuse for the upward 
movement in the working expenses. As a matter of fact, 
a comparison of the cost figures shown for last year with 
the corresponding average costs of municipal undertakings 
of similar size and load-factor in 1900 would result in a 
favourable verdict for Lancaster. The works and total costs 
at this place are certainly not above those averages, while the 
total revenue per unit sold is below them by about 0-84. 
The strong point of this concern, however, lies in its low 
capital expenditure relatively to the business done, and this 
explains why it is that with such a moderate total revenue the 
financial results are so satisfactory. During the last six years 
the average total revenue has been 4:86d. per unit, the average 
allocations out of revenue on capital account have been 5:82 
per cent. of the mean capital, while the net profits paid in aid 
of the rates amount to £2,725 in total. | 


Morley Municipal Electric Supply Works. 


Poor progress is being made by this undertaking. Not 
only is the output small for an undertaking which has com- 
pleted its fourth year, but the costs are still much too high, 
even for that small output. The only reasonable item among 
the generating costs is that of repairs. The high manage- 
ment and property charges contribute to make the total costs 

uite 0-74. above what they should stand at. To add to the 

ifficul& position of the concern, the capital expenditure is 
heavy in relation to the output. It is, however, a hopeful 
sign that a general and substantial improvement in the costs 
sheet has been effected in the past year with the relatively 
satisfactory result that the deficit was less than that of 1900-1, 
although the average price for supply was diminished. 


Accrington Municipal Electric Supply Works. 


Our third analysis presents the more interesting data 
afforded by the Accrington undertaking accounts. It is neces- 
sary to point out at first that this station is worked in 
conjunction with a dust destructor. In the official accounts 
no provision is made for the steam supplied by the destractor 
to the electricity department. This explains the lowness of 
the figure shown for fuel.“ The costs displayed, with the 
exception of repairs at the station and, of course, the fuel item, 
are considerably too high. The output and load-factor are 
both very low, however, and it is to be remembered that the 
results were those of the first year of working. 


— — 


REMARKS. 


LANCASTEB.- a £20 per annum for each 1^ ampere arc and incandescents, £18 
per annum for each 5 ampere arc and incandescents. b Of which £843 was paid out 
of revenue tbrough sinking fund. o Reserve fund. d No lands. e Accumulators 
£1,020, public lamps £748. F Accumulators £1,020, public lamps 4514. y Over- 
expen ied. A Insurance £17, auditipg £4. i To" Reserve” fund. j Insurance £14, 
auditing £6. k After deducting public lightiog, attendance and renewals costs. 


MORLEY.—2a Over-expended. b After deducting £190 cost of steam supplied for 
heating baths. с Of bui dings £5 and of ma hiaery and plant £42. d Salaries of 
engineer and assistants £265, of electrical staff £25. e Insurance. / After deducting 
£157 cost cf steam supplied for heating baths. g Buildings £39, plant £28. Л uf 
engineer and assistants €256, of electrical staff £25. i Insurance £7. J Met by 
general district rate. 

ACCRINGTON.—a Land £1,000. b Accumulators £1,909. с Over-expended. 
d 90,507 unita for lighting £1,526 and 7,362 units for power £56. с 250 units at 3d., 
£3. f This is a dust destructor station and nothing was charged for heat from 
destructor, the coal used (corresponding to the fuel charge of £66) was 1237 tons, 
а Buildiogs £18, plant £30. Л Engineer £249, deputy-engineer £99, clerk £16. 
i Insurance— accident £3, bojler £3, / Charged to general district rate. 
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| LANCASTER. | MORLEY, — ACCRINGTON. 
Undertaking Worked by ............ | Lancaster Corporation. | Morley Corporation. Accrington Corpn. 
Date of Commencement of Supply | April, 1894. | February, 1898. (network. || November, 1900. 
System of Supply N 3-wire continuous-current. || Alt.-current trans. sub-stations supply'g 2-wire | 3-w. con.-current. 
Chief Engineer ee Wm. А. Tester. H. Drewett. II. Gray. 
YEAR ENDED MAR. 25,1901, MAR. 25, 1902. MAR. 25, 1901, | MAR. 25,1902. MAR. 31, 1902. 
QUANTITIES— 
Units generated ..................... ..... 370,607 384,000 109,861 133,677 136,225 
„ SOLD (TOTAL) ...... .. . . . 334.737 352,075 77,776 99,205 97,869 
„ sold toconsumers .................. 212,010 288,862 47,026 -— 97,619 
„ sold for publie lighting, &е. ...... 52,674 52,674 30,750 — 
» 8014 for traction ee nil nil nil nil T 
used on works s 10,053 10,539 | 8,472 10,551 27,584 
UNITS SOLD perMEAN 8 c.p. CAPACITY 256 217 | 9°21 125 — 
Actual maximum supply demanded . 366 kilowatts 410 kilowatts 80 kilowatts 100 kilowatts 142 kilowatts 
Deer 10:4% 980% | 17 11:57 787% 
Number of public lamps .................. 51 are, 62 (32 c.p.) glow | 51 arc, 62 (er с, P ) glow [| 15 are, 33 (32 c.p.) glow 15 arc, 5 glow 4 (180 c.p.) glow 
Number of consumers 560 75 89 111 
Connectionsto mains in 8c.p. at end year 24,416 29, 241 6,861 8,597 10,446 
CAPACITY of PLANTin KW.at ENDYEAR 420 270 240 533 
Per kilowatt Per kilowatt Total Per kilowa Per kilowatt Per kw, 
CAPITAL— ‚ Total. | capacity, | TO! | capacity. || T° | capacity, | Хш. capacity. | Total. асы 
pri coca (TOTAL)......... —b Q — - = = at = | £22,500 £83'3 — = £45,140 £847 
NER. „ый «кееде ee eot esse — —- — — — — — — — 
Loan (including Debenture charges) — — — 22,500 853 — 45,140 ga T 
"-— (TOTAL) ........ E еваза £35,807 £853 | £36,098 £58'2 22,500 833 | £25,500 | £106 36,250 680 
Loan (including Debenture charges) 55,807 85:5 55,098 58:2 22,500 85:5 25,500 106 | 36,250 | 680 
AUTHORISED, NOT RECEIVED (TOTAL) iat — = E | = ЫА 8,890 167 
Share (unissued) ............... ences — — — — | — — — — — — 
Share (uncalled )) eee — — — — | — — — — — — 
Loan (including Debentures) ...... — — — — — — — 8,890 16°7 
a) ee e sse 557 1:33 2,148° 3°47 — — 1.037 195 
RESERVE OR SINKING FUND............ 1,793 421 2,124 2:43 1,907 1:06 2.686 112 18 0:034 
DEPRECIATION FUND .................. 1,200* 2:86 2,131 344 M LY Sa = — — 
EXPENDED (ТОТАІ,)...,.................... 35,380 842 39,346 63:5 24,181 | 89'6 24,308 101 36,979 694 
Lands and buildings .................. 5,8524 9:17 4.2464 685 | — | — — — | 11,6289 218 
r 15,589 571 17,1447 | 276 || | — — — | 15,215) 248 
Mains ........ P eee sees ss bee 15,486 30˙9 17,469 282 | - "ss a3 TN 12.025 226 
Miscellaneous. . .. . .. . . . . . . . 453 1:08 486 0-78 — — | — 114 0214 
BALANCE OF CAPITAL ACCOUNT ...... 427 102 ! -3,2482 -524 —1,681^ — 6:23 1,192 4 97 —729^ – 1:97 
| Per unit of Per unit of Pe Per 0 er 
Total. total units} Total. total units Total. tota unite | Total. total units || Total. | ‘or total 
REVENUE— | sold. sold. || sol’, | sold. F ‘units sold. 
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Vol. Il. By Dr. J. A. FLzwING. In preparation. 
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ELECTRIC TRAMS AND TRAINS. 


While certain electrical engineers are concerning themselves 
in a war of words about the alleged superiority of the time- 
honoured horse omnibus over the electric tramcar, many of 
our steam railway companies are evincing a far more heart- 
searching concern about the steady and substantial decrease 
in their traffic receipts caused by the running of electric tram- 
ways parallel with their steam lines. Neither the horse 
omnibus nor the horse tramcar has ever caused these railway 
companies one moment's anxiety ; but with the advent of the 
trolley car things began to go wrong, and the present state of 
affairs is such that a remedy is urgently needed. History is 
repeating itself; the same thing happened in many parts of 
America several years ago. And the remedy which was advocated 
in the United States, and in not a few cases adopted, was the 
so-called electrification of the steam lines. For instance, the 
Nantasket Beach branch of the New York, New Haven and 
Hudson River Railroad was equipped on the third-rail method 
and worked on a system of heavy trains corresponding to the 
steam trains. Subsequently other standard railway tracks in 


America were similarly equipped, among these being the 


elevated railways of New York and other leading cities. 

In casting about for a valid reason for the cause of this 
depreciation of their traffic receipts, the railway companies 
—both in America and more recently in this country— 
have riveted their attention upon the electrical character 
of their rival, the trolley car, and have scarcely heeded 
its other characteristics. They have consequently jumped 
to the main conclusion that, since it was the electri- 
fication of the tramways which depleted their traffic 
receipts, it is only necessary to equip their own lines elec- 
trically in order to win back again all that they have been 
deprived of. It is ignored altogether that the electric tramcar 
provides the public with travelling facilities of an entirely 
novel character—facilities which the slow-going and anti- 
quated horse- car never could provide it with, nor the standard 
railway, even equipped on the best of electrical systems, 
succeed in imitating or improving. We refer here, of course, 
to standard railways run on the same plan as steam lines, with 
only the motive power changed. Imagine the ordinary business 
man, with tramcars passing his home and his office, and 
with a railway station five to ten minutes walk from either 
destination. He has the choice between a quick succession of 
swift tramcars, and a 10 or 15 minutes train service. To 
reach his car he has only to cross half the width of the road ; 
to reach his train he has to book a ticket, pass a barrier, ascend 
or descend a stairway, and wait about on a wind-swept plat- 
form. In nine cases out of ten he chooses the tramcar—not 
because it is electrical, but because it best suits his convenience. 
Now, we contend that the ordinary business man, travelling 
daily over short distances of only a few miles, will be, on the 
average, quite uninfluenced in his selection by the mere fact of 
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the steam railway being electrified. His trains, except where 
tunnels abound, will not be much cleaner nor more comfort- 
able than in the old steam days ; and the speed, on the whole, 
will not be materially greater. He will be just as liable to 
be delayed by adverse signals or by fog; and the frequency 
of the stations, to say nothing of the curves, &c., on the track, 
will prohibit any great increase in the maximum speed. On 
the whole, therefore, the mere electrification of his steam 
suburban line will not appeal to him. Accordingly, we may 
conclude that the steam railway company which goes no 
further with its scheme of reformation than to replace steam 
locomotives by electric locomotives does not stand much 
chance of recapturing the traffic beguiled from its lines by 
parallel electric tramways. In America the steam railway 
companies have given up hoping that they would. We incline 
to the view that British steam railway companies must 
eventually come to the same conclusion. 

But fortunately it is possible on many, perhaps most, 
suburban railways to carry the reformation much further, by 
supplying a service of trains or of separate coaches more 
closely resembling in its conditions what we meet with on a 
well-organised electric tramway. By this we mean, not that 
suburban railways should be turned into what Mr. Swinsurne 
calls “ glorified tram ways, but that by increase in the fre- 
quency of the trains the passengers may be ensured against 
having to waste time in waiting about on platforms. A 
5 minutes service of two or three coach trains might replace a 
15 minutes service of nine or 10 coach trains. Even in these 
conditions, however, the inconvenience of having to enter and 
leave stations, and perhaps to book tickets, would lead all the 
short- journey passengers to choose the handy tramcar. 

It must noi be overlooked, in considering this question, 
that many suburban lines carry a mixed traffic of slow and 


fast trains, with, perhaps, goods and mineral traffic inter- 


spersed. It would be utterly impracticable, of course, to run 
mixed traffic of this description on the system we have just 
described. Lines on which the frequent-service system is to be 
ran must be lines on which this system is exclusively used, 
and they must not even cross lines used for other purposes. The 
steam railway company, therefore, which aspires to compete 
against parallel electric tramways must be prepared to separate 
entirely and at all points the local from the main-line traffic. 
Even were it practicable to run main-line trains on the 
frequent-service system, which we maintain it is not, it would 
still be necessary to provide separate and quite distinct tracks 
for the fast and the local services. As regards the express and 
other main service, we do not agree with those engineers who 
recommend the same frequent supply of trains of small tize as 
seems best to meet the requirements of suburban traffic. A 
5 minutes or even a 80 minutes service of express trains would 
be an impossibility on most main lines. For main lines, 
therefore, substantially the same traffic arrangements as are 
now in vogue will probably be found most suitable. 
Erroneous ideas are frequently spread, through the agency 
of the daily press, as to the speeds which electrification 
makes possible on steam railways. Wonderful speeds are 
talked of; it would seem that it is only necessary to equip a 
standard railway electrically for its trains to be able to run at 
150 to 200 miles an hour. Undoubtedly, electricity is quite 
capable of running trains at these speeds on a suitably- 
prepared track. But we doubt if there is a single railway in 
the United Kingdom on which it would be safe to run trains, 
even at 90 miles an hour, over any considerable distance. 
Mean speeds of over 100 miles an hour are only to be attained 
on specially-designed and carefally-laid tracks, and, as the 
Derlin-Zossen trials are clearly proving, the difficulties in 


the construction of an electric railway for such speeds are far 
from light. In our opinion not one of the existing main lines 
of the United Kingdom will ever be equipped electrically for 
substantially higher speeds than at present in practice without 
very radical alterations of the permanent way and, in many 
places, of the route. Nevertheless, although by means of 
electric equipment our standard main steam lines are not 
going to be improved in their top speed, there is little doubt 
that electric locomotives would enable much improvement 
to be introduced in the average speed. Less time need be 
wasted in accelerating up to maximum speed, and gradients 
could be climbed with less reduction in speed. The problem of 
electrically equipping our standard steam railways, whether 
suburban or main line, therefore, has many points to recom- 
mend it to the consideration of railway managers and engi- 


neers, and we do not doubt that ere long it will be one of the 


most important problems before the electrical profession. 


REVIEWS. 


Copies of the undermentioned work can be had from The Electrician office post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


—— 
Coal Cutting by Machinery in the United Kingdom. By 
SvpNEY F. WaLKEu,. (London: The “Colliery Guardian Co.) 

This book, which constitutes No. 15 of the Colliery Guardian 
Series of Handbooks, is a reprint of matter which originally 
appeared in the Colliery Guardian, and it partakes of the 
nature of a general discussion of the conditions, difficulties and 
advantages of coal cutting by machinery. As such it is ably 
written, and should prove useful to colliery owners, managers, 
and to would-be designers of coal-getting machinery. Unfor- 
tunately, we must say that the work suffers from two important 
shortcomings—a comparative lack of data and figures which 
should be available from actual experience in coal cutting in 
this country and America, and the almost exclusive use of 
blocks showing general views of machines. With one or two 
unimportant exceptions, the detailed drawings are of machines 
only historically interestivg. 

Considering the increasing importance of electrically-driven 
coal cutting machinery, this class is, we think, inadequately 
dealt with. It is true that in this country the compressed air 
machine has been and is the more popular, but it is at least 
doubtful if this is the case in America, and if it will remain 
so in this country with the advent of electric three-phase 
induction motors. 

The author holds up to us the example of American methods 
and the bogey of American competition on almost every page 
ad nauseam—and he apparently fails to reflect that there 
may be a profoundly potent underlying cause for the more 
universal use of machinery in America—the greater cost of 
comparatively unskilled labour there than in this country. 
Perhaps of all the fields of application of machinery the coal- 
cutting problem is the one most vitally dependent in its solu- 
tion on the price of labour. We should like to endorse a 
suggestion of the author’s which expresses a conclusion which 
we have often arrived at in studying the problem of coal- 
cutting, especially in seams much dislocated by faults—viz., 
the great advantage which might possibly accrue from the 
use of hand coal cutting machines or, rather, tools that would 
increase the individual miner’s capacity for coal-getting. 
Such a tool would bear the same relation to him that the 
pneumatic rivetting tool, for instance, bears to the boiler 
maker, and, similarly, it would carry with it all the flexibility 
(in altered conditions of the coal face) of the human machine 
armed only with the primitive pick or mandrel. 


William Gilbert of Colchester: А Sketch of his Magnetic Philosophy, 
By CHARLES E. BgNHAM, (Colchester: Benham & Co.) Post free 2з. 2d. 
This interesting booklet, emanating from Gilbert's native 
place, is at once a tribute to his memory and to the labours of 
the Gilbert club, who recently published its splendid transla- 
tion of Gilbert’s famous work, De Magnete (The Electrician, 
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Vol XLVIIL, p. 697). For readers unable to possess them- 
selves of the original Mr. Benham’s appreciative sketch of its 
contents will be a very welcome assistance. In some respects 
it is much more than the mere outline it professes to Бе; for 
while doing full justice to Gilbert’s insight, originality and 
industry, and to the boldness with which he confronted the 
current prejudices and superstititions of his age, the author 
brings to bear upon Gilbert’s work a discriminative and critical 
faculty by no means common in this class of book. Histori- 
cally and scientifically he was far ahead of his times; but as 
Mr. Benham is careful to point out, he was by no means free 
from the very weaknesses he himself so vigorously denounced. 
Making, however, all due allowance for these shortcomings, 
Gilbert deserves all the honours which have latterly, though 
tardily been showered upon him; and Mr. Benham's little 
book will help to establish them on a more just and permanent 
footing. 


The Generators of Electricity at the Paris Exhibition of 1900, 
Ву С. Е. GuinsERT. (Paris: C. Naud.) 1902. 50їт. 

This book is a critical description of the dynamos exhibited 
at the 1900 Paris Exhibition. It is a large book of nearly 
800 pages, and contains many drawings and tables, and will, 
doubtless, be of considerable interest and value to the dynamo 
designer; but coming, as it does, after the closing of the 
exhibition, à number of descriptions of dynamos following one 
after another, even though they are classified in a certain 
order, will not appeal to the ordinary student or to the 
dynamo user as would a general survey with typical examples. 
Moreover, it must be remembered that, as the book is published 
two years after the opening of the exhibition, all the dynamos 
described in it must have been designed at least three years 
ago, so that the collection is not absolutely representative of 
the most recent practice. M. Guilbert would have performed 
а more useful office if he had made use of his notes on the 
exhibition to form the basis of a short work of a highly technical 
character on dynamo design, as he could then have omitted all 
repetitions and redundant matter and, moreover, have brought 
the book quite up to date. It should be added, as a caution to 
English readers, that the essential parts of the book is in 
French, the English language being only found on the title- 
page, the headings, the foot-lines to the illustrations, the 
tables and the ** Contents.” | 


THE CORRECT TYPE OF ENGINE FOR LARGE 
GENERATING STATIONS.* 


BY A. A. DAY. 
(Borough Electrical Engineer, Bolton.) 


In bringing the subject of the correct type of engines to be used 
in future electric power stations before this association, I would point 
out that many stations have now arrived at that state of congestion 
which will necessitate before long a larger electric supply station 
being put down. Under these circumstances it seems to the author 
very desirable that the type of engine which should be employed in 
such a station should be discussed by this association. Further than 
this, it is quite apparent, if the various types of 3 employed in 
central stations throughout the country are considered, that it is not 
an easy question to settle which is the correct one. | 

I think it may be taken generally that the engines used in the 
United Kingdom are mostly high-speed, with a sprinkling of 
the low-speed type, both horizontal and vertical. In America the 
low-speed type, both horizontal and vertical, is almost exclusivel 
employed. On the Continent low speed is also almost univeraa 
It must, therefore, be taken as a matter of fact that all three ty 
can be and are used successfully in electric lighting and power works: 
It may, perhaps, also be further noted here that, in the case of the 
power schemes which have recently sprung up in England, the engines 
proposed for these are of the low-speed type, and that the larger 
generating sets in the large generating stations of this country have 
also been put in at low speed. On the whole, therefore, I thiuk it 
may be taken at the present time, having regard to the fact that 
larger generating sets are being used, that there is a tendency towards 
the low-s type. One great factor in the matter is that the space 
occupied by large generating sets does not appear so unfavourable to 
the low-speed type when the set is large, say 2,000 H P. or upwards. 


* Paper read before the Incorporated Municipal Electrical Association, 


July 3rd, 


The whole question of high versus low speed I do not propose to 
enter into in this Paper, аз I am quite sure the members of this asso- 
ciation are quite familiar with the advantages aud disadvantages of 
both types,it having been discussed repeatedly before various societies 
and in the public Press, If, however, one goes outside electrical 
engineering and compares the results from the engine point of view 
only, one finds the low-speed engine still holds the record for low 
steam consumption. The conditions under which engines in existing 
electric power stations run are such that very little can be gained 
from their records which will help towards the solution of this ques- 


tion, as not only is the load-factor bad in most cases, but the plant- 
factor also, and the very large amount of steam piping which is 
necessarily kept alive (but not to the full extent of its usefulness) all 


combine to produce the very poor results which most central stations 
at the present time show in pounds of coal per unit generated. The 
effect of the above-mentioned factors together is so marked that it is 
almost impossible to gain any figures from central station statistica 
bearing upon the relative figures of merit of different types of plant, 
for it might even be argued from such statistica that condensing was 
the reverse of an economy. 


The author's opinion on this question of high versus low speed is 
that, if one adopts the principle of high speed, it should be high 
speed and not, as is very frequently the case, and especially with 
engines developing large power, only a moderately high speed, and 
the larger the set generally the less the speed,so that when one comes 
to a set of about 2,000 н г. the space which is necessary for a high- 
speed set or a low-speed set is approximately the same. If one adopts 
the high-speed principle one must of necessity abandon the idea of ` 
personal human supervision of the working parts ; if this is admissible, 
the higher the speed the better the results, both as regards economy 
of steam, space and material. 


The question of apace occupied is not, however, of vital importance 
where a station is being built on large lines for the supply of a 
considerable amount of power—say, on the three-phase alternating 
system—giving a high-pressure supply and, therefore, rendering the 
position of the power house a question of much less moment than it 
was in the case of the first electric light stations put up, when the 
public were timid as to the utility of an electric supply, and had very 
emall notions of what that electric supply would Tp into in the 
course of a few years. The author also thinks it may be generally 
taken that the question of the space occupied per horse-power has 
been very considerably overdone in the past. 

Many stations now are very crampad, and when repairs are neces- 
sary a good deal of inconvenience is caused by the cramped way in 
which the engines are arranged, and when, as appears to be the 
tendency, the generating sets are of much larger dimensions than 
they have been hitherto, the necessity for space round the engine 13 
much greater and a larger amount can Ъз allowed without making 
the horse-power per square yard of the engine room, as a whole, toa 
small It should also be borne in mind that in a station employing 
large units, if the engines are placed close together, it is impossible 
to put the boiler power into so compact a space. The consequence 
is that, if one generating set requires half-a-dozen of any type of 
boilers to supply it with steam, there is no necessity why that set, 
from a space point of view, should occupy less than the length of the 
engine room covered by the boilers. If this rule be carried out (and 
it will be found a point of considerable importance in the designing 
of large stations), it will be found that it is unnecessary to cramp an 
engine for the sake of saving its ffoor space, especially in putting 
down a station such as is here being considered, where the power 
units are large, while at the same time paying due regard to the 
importance of having as small an amount of steam piping as possible. 
It therefore seems to justify the employment of low-speed engines in 
a station such as we are discussing. 

It may be objected that the large unit is not a necessity in the case 
of an ordinary town supply. If, however, a little consideration is 
given to the probable demand for electric energy during the next 
20 years, the author feels sure that the putting in of small sets, such 
as one repeatedly sees even now, will cease. There is no reason why 
large towns,such as Manchester, Glasgow, Liverpool,and so on,should 
not be employing at the end of the period above stated 100,000 H. P. 
for all purposes. On the Continent, Berlin has already reached half 
that amount, and the output is seven times that of Liverpool Ia 
England we have just as good an opportunity, and probably the 
demand for electric energy will be quite as great once the principle 
is grasped that electric motive power is, undoubtedly, the coming 
means of power distribution. 

This cannot, however, come about in England until the price of 
current is reduced below the figure at which it now generally stands 
for motive power, because in England we have a very good supply of 
cheap coal in the manufacturing districts where a motor demand is 
likely to be of the most importance. Nevertheless, the author thinks 
the figure above stated for such towns is a reasonable one, and if one 
takes 50,000 н P. in the same period for towns next in point of size, 
and 20,000 н р. for comparatively small towns in the manufacturing 
districts, it will be at once evident that if these figures are reason- 
able, large generating sets must be the order of the day ; if not, the 
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power stations connected with such towns will become unwieldy in 
size, and the advantages of large engines will be lost, and the loss in 
steam pipes will become enormous. | 

After very carefully considering this subject from all points of 
view, the author considers the low-speed type of engine should be 
the one adopted in the future for large power stations. That it will 
be condensing goes without saying. The type which the author 
suggests as most suitable in the long run (and it should be borne in 
mind that the power stations must be put down to last as a business 
concern and without anything about them of an experimental 
nature) is a horizontal low-speed compound or triple-expansion 
engine, with direct-coupled generator between cranks. is t 
does not appear to have been very largely tried in England. It hae 
however, succeeded well on the Continent, and, in the authors 
opinion, may generally claim to have the following advantages, if 
the question of the space occupied is left out. 

1. Economy.—The most economical engines have been built of this 
type, and certainly it can hold its own, if properly built, with any 
results obtained in electric light stations, These results, as far as 
they have gone, do not require any very economical engine to obtain 
them, although one is fully aware that the reason why the pounds of 
coal used per unit in electric light stations generally is very largely 
due to the poor load-factor which these stations have. The author has 
recently had occasion to inquire very closely into the question of the 
cost of producing power in large cotton factories such as there are in 
Bolton, and the Agh obtained were equally a good advertisement 
for the horizontal type of engine, which is almost universally 
employed, and also very useful as a guide to the price at which it is 
necessary for power to be supplied in order to make its use become 

eneral. Such engines are found to give an indicated horse-power- 
our for less than 01d. with coal about 7s, per ton, and this on a load 
having a variation of 10 per cent. | 

2. The horizontal engine does away with the necessity for steam 
pipes in the engine-room, or rather above the engine-room floor, and 
enables the steam pipes to be reduced to a minimum. This isa 
question of vital importance in a large station, and one of the points 
which requires very careful consideration. By adopting the hori- 
zontal type of engine the difficulty of steam pipes can be satisfactorily 
overcome as far as the engine-room is concerned, and at the same 
time keep the engine-room neat, doing away with all obstructions to 
bens free use of a traveller from one end of the engine-room to the 
other. 

3. The engine can be kept clean at a minimum of expense and 
trouble. 

4. The repairs to such an engine will be found to be reduced to 


a minimum if the valve gear be of the Corliss tripped which 
appears to frighten some engineers by its complication. e com- 
plication seems to the author to be far more ap t than real. It 


is no more necessary that the gear should be more complicated than 
in the case of an enclosed high-speed engine, but it is seen in the 
one case and not in the other, and a good deal of the complication 
can be done away with if the motion work were not made so that it 
could be adjusted while the yx ias was running, which the author 
considers to be too great an advantage to be thrown away for the 
sake of appearances  . 

5. The engine can be easily got at for repairs, and the same applies 
tothe dynamo. It seems to the author that the weak point of a 
similar type of engine to that under discussion, but vertical instead 
of horizontal, is that to remove the top half of the field-magnet ring, 
or to get at anything of importance on the dynamo, necessitates the 
dismantling of the engine to such an extent that it practically means 
rebuilding, and if this dismantling has to be done in a cramped 
space it is a very costly and lengthy business. 

6. The dynamo being placed between the two cranks, the shaft is 
not in any way cut up. e all know the difficulty that has been 
found to exist in making a crankshaft with built cranks strong and 
able to withstand the throwing off and on of the full load repeatedly, 
as must necessarily be the case with electrical generators for power 
purposes and traction. The author does not mean by this that there 
1s anything extraordinary in the strains set up in a generator on 
traction supply, as it has been attempted to prove, it is obvious that 
such etrains cannot exist ; nevertheless, practice bears one out that a 
three-crank shaft is not so easily made strong enough to stand the 
shocks which do occur as two craks at the end of a plain simple shaft. 

7. The bearings of such an horizontal engine can be adjusted 
both vertically and horizontally, so enabling the armature to be 
adjusted inside the field, which it is very advisable should be pos- 
sible. A point about which there has been considerable discussion, 
and which seems to have been at one time considered insurmount- 
able in conection with low-speed engines, is the difficulty of getting 
a very even turning moment without an abnormal flywheel. It is, 
of course, of the utmost importance that the turning moment should 
be very even in the case of three-phase or polyphase transmission, 
but a good deal more has been made of this point than is necessary, 
as there are three-phasers running on the Continent, and running 
satisfactorily, with engines that have only a single crank, the per- 
centage variation being 03 per cent. of the кр үн velocity, and it 


is not at all difficult to make a two-crank engine such as has been 
described with a far more even turning moment than is possible with 
such an engine, however well design The weight of the magnet 
wheel in the above-mentioned instance is 43 tons. This proves con- 
clusively that an even turning moment can be obtained from low- 
o engines, enabling such a type to be used in connection with 

ternating-current machinery, and therefore the arguments which 
have been adduced as to the advantages which high speed gives in 
this matter are, to a certain extent, done away with, because there 
can be no need for the flywheel of a low-speed generating set being 
made abnormally heavy to obtain a sufficiently even turning moment, 
especially if the engine is not a single-crank one. 

One knows that the usual way of looking at this question of 
high versus low speed is that a high-speed engine with a short 
stroke gives a higher mean effective pressure in cylinders, and that, 
in combination with the quick stroke, reduces the condensation in 
the cylinders to a minimum, and in so far as this takes place the 
high-speed engine has the advantage over the low-speed one, and 
as it is not practical to make a high-speed horizontal engine of large 
size, it has that advantage over that type ; but the horizontal type 
of engine, if fitted with Corliss valves, is much better drained than 
the vertical, either high or low speed, and if the condensed steam can 
be easily got rid of, the advantage of the high-speed vertical type due 
to lessened condensation is minimised. It is also true that the wear 
and tear of pistons on a horizontal type is greater than in the 
vertical, but this can be minimised by having tail rods without side 
bearings, &c., and the amount of wear which actually takes place is, 
to a certain extent, due to the material of which the cylinder and 
piston respectively are composed, and in a well-designed engine of 
good proportions the wear is not excessive. When we see engines 
that have run for 20 years without new cylinders or re-boring and 
still show good economy, it may be argued that this wear is a matter 
of small importance. 

A very great point is gained when, in trying to arrive at the 
correct solution of this question, one can get the various points down 
to their relative importance. For instance, in taking the question 
of condensation in cylinders. This is a point on which great stress 
is laid by someengineers, At the same time the condensation which 
takes piace in the steam pipes and which is more easily avoided than 
that which takes place in the cylinders of the engines, amounts to 
many times that which takes place in the latter case. The same 
thing with regard to the friction of the piston and cylinder liner. 
The difference in this item between a horizontal and a vertical engine 
does not amount to that which may be caused by a slightly inferior 
grade of cylinder oil, and although one does not say for one moment 
that all these points are not of great academic interest and that we 
should all strive to obtain as perfect a result in all parts of ceutral 
stations as is possible, still it is not worth while nor likely to increase 
the efficiency of the station as a whole, if such small points of economy 
are to be considered without the question of convenience and the 
relative importance of such points being taken into consideration, 
since indirectly they may very materially add to the running 
costs of the station. In the matter of convenience, for instance, 
the time occupied in making the bottom cylinder cover joints 
on a vertical and horizontal engine respectively would probably be 
somewhere in the ratio of three to one, or if through any cause the 
work had to be done quickly the probable time the Joint would stand 
would ahow a still greater difference in favour of the horizontal type. 


This matter of convenience in getting at parts for repair work is 
very much ко in the case of horizontal engines than in vertical 
engines, and this point very largely outweighs the economy due to 
the reduction of condensation losses, especially seeing the relation 
the comparatively insignificant proportion of these losses bear to the 
total, und if the 0 of the slow-speed type can produce an indi- 
cated horse-power-hour for 0054. or 0 06d. for coal, and the question 
of the space occupied is not of vital importance, as it should not be 
in the case of a power station put down on the high-tension alter- 
nating-current system, on the whole there can be no question that 
the horizontal low-speed type is the one which should be employed 
in the future. 

The author has previously stated that, with regard to the question 
of high and low speed, if it isto be high speed it should be a very 
high speed, and as it is not likely that engines of the reciprocating 
type would be obtained giving a higher speed than that now usually 
employed for that type ot engine, where space is important the steam 
turbine type would be the correct one toadopt. The author has not 
had any reecnt experience with the steam turbine from which he is 
able to draw conclusions, and after the Paper we have had from 
Mr. Fedden, he does not pro e to enter upon that question, but 
some years ago, in the early days of the steam turbine, he ran one 
which was very satisfactory except in one point, and that was the 
question of governing. He hassince seen engines of this type running, 
and in their case the governing seemed to be excellent. There is a 
great future for this type of engine, and where space is of importance 
it seems likely to come to the tront. 

However, he would give preference to the low-speed type for 
power station work of the size which is being considered in this 
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Paper, because, as in the case of both alternators and dynamos, it is 
an advantage to build them of such a size that it is not necessary to 
empoy a high pA of rotation in order to get the ne E.M.F., 
and at the speed at which 4 turbine runs, the rotating part of the 
dynamo or alternator will become too cramped to make a 5 
sound engineering job of it, which is very necessary at such a hig 
speed of rotation. 

There is one point in connection with low-speed engines of large 
power which some members may be inclined to bring forward, and 
that is, on large sets, especially on the Continent, it seems necessary 
to employ a large number of men. In the engines recently erected 
in the power station at Pinkston a very large number of men were 
employed, but this is not necessary, and was mainly due to the con- 
tractors wishing to have no mishaps on a brand new engine. At any 
rate, the number of men required is not excessive in the case of 
horizontal low-speed engines, and there is no reason whatever why 
two men, one to drive and one to , should not run a 5,000 H. P. 
get of the horizontal type, and not have a very hard life at that. 

It has always appeared to the author that an electric supply 
station is somewhat analagous to that of a pumping station, and the 
contrast between the quiet, cool and clean engine-room of a pumping 
station which runs night and day, and the easy and very free-from- 
anxiety sort of life that the drivers of such engines seem to have, 
when compared with the unrest which takes place in the electrie 
power house, is very great. This, notwithstanding that the high- 
speed engineer would probably say that the valve gear of such 
pumping engines was the most complicated box of tricks that he ever 
saw in his life, 

There is no reason why the future power house should not be as 
clean and tidy and free from noise aud hest as the ordinary pumping 
station, and this will be most easily obtained without the sacrifice of 
any economy by the employment of low-speed engines of the horizontal 
type, coupled to steam pipes carried underneath the floor direct to the 
boiler house. We should then, in our future power houses, probably 
be able to show results such as some members of the Institution saw 
during their trip to the Continent, where the cleanliness of the 
engine room and machinery was remarked by everybody, and where, 
9 complications and the alleged disad vantages attached 
to low s А 
business at a much more rapid rate than any English station can 
show, and sufficiently low to bring electricity into far more general 
use than it has yet attained in England. 

The author does not wish to be misunderstood in this matter ; 
the claims of the high-speed engine to economy of в and steam, 
at any rate in small sizes, he admits, also the advantages of all 
engines of the vertical as regards floor space ; but the horizontal 
type has advantages as above stated, and these outweigh those of the 
other types except in the matter of space. If an electric light station 
were not so largely affected by its load-factor, the relative values of 
the different types would be apparent, and we, as station engineers, 
should be able to lay ourselves out to get the very utmost economy 
of coal, as in the long and steady runs of marine engines ; but as in 
the very nature of the case we cannot hope to establish records for 
coal consumption per I.H.P. in electric supply stations, the refinements 
which lead to the utmost economy in steam may be dearly purchased 
and it is for this reason that the convenience, economy of oil an 
labour, easy access for repairs, with the other points already men- 
tioned, the horizontal engine of low-speed ty pe appears to the author 
to be the most suitable for large sizes where space is not of supreme 
importance. | 

he author has not gone into the question of the arrangement of 
cylinders or the question as to whether compound or triple expan- 
sion engines should be used. Personally he would divide the plant 
up воше triple expansion and others compound. This is a matter 
which has to be settled generally for each individual station, but 
enerally triple expansion is not warranted except in the case of very 
lagé sets when they can be kept fully loaded. In any case the 
horizontal engine can be made triple-expansion or compound, and 
the cylinders can be so arranged that the turning. moment for either 
will, without doubt, enable alternators to run perfectly in parallel. 

The question of price the author has not gone into in this Paper 
(although this is not against the type proposed) because in the ques- 
tion of electrical machinery price is of secondary importance, the 
more во as the importance of the electric supply increases. It is also 
rather difficult to discuss the question of engines without taking 
into consideration the kindred question of boilers, or indeed the 
question of the whole of the station plant, any part of which is so 
much dependent upon the other. If, however, sufficient has been 
said to bring about a discussion on this important point, it may be 
of use to us in the future. 


Aluminium Cables.—The use of aluminium for cables appears 
to be finding favour to a very large extent, particularly in 
America. Aluminium lines have been erected in all parts of 
the United States, and especially on the Pacific slope, where 


also there has been a remarkable utilisation of mountain 
water power. 


e results obtained were sufficient to advance the 


L 
INVESTIGATIONS OF THE ELECTRIC DISCHARGE 
IN RAREFIED GASES.* 


BY W. WIEN. 
(Concluded from p. 525.) 


3. Electrostatic Deflection of Canal Rays,—In my last work on the 
electric discharge in rarefied gases I communicated the observation 
of the magnetic deflection of canal rays, which showed that even 
with a constant tension between anode and cathode in the discharge 
tube the magnetic deflection of the canal rays showed extraordinary 
differences. The fluorescence of the glass excited by the canal rays 
wás drawn apart, while a maximum luminosity of the fluorescence 
remained distinctly perceptible, and corresponded to a deflection of 
a certain amount. It was further seen that a fluorescence of the glass 
was produced more by the magnetically deflected rays and that of 
the gas chiefly by those which were only slightly deflected. A central 
bundle of rays always remained and showed no perceptible magnetic 
deflection. Taken together with measurements of the difference of 

tential between the electrodes and of the ratio of the heat pro- 

uced by the canal rays to the prd of electricity transported by 
them, the observations give widely different values of the ratio of the 
mass to the charge, values which show no connection with those 
obtained for this ratio by other methods. 

It resulted from these observations that the positive electrons were 
pioban y given such various ch by the splitting off of very 

ifferent quantities of negative ions, The possibility always remained 
that the-positive electrons on their way through the gas could taka up 
negative ions again and increase the ratio mentioned, Ап elucida- 
tion of this question was to be expected from a determination of the 
electrode potential in connection with the electrostatic deflection. 
If an electrical particle of mass m and charge ¢ was exposed to 
an electrical force F at right angles to its direction of motion, then, 


A 


aa 


Fic. 6 


Fic. 5 


after the particle has traversed the length with the velocity v,, there 
will be a deflection normal to the path amounting to y= Fer / Zum. 
If the particle is driven by a difference of potential V, then 


2b -e. Hence, F/ V= 4½ e“. 


If the particle moves the distance ~ in the electrostatic field, and a 
further distance b after leaving it, then for x? we must put 2z*--2bz, 
hence, F/V =4y/x? + 2bz. | | 

The tube used for the determination is shown in the accompauyin 
diagram (Fig. 5); the anode A consists of an aluminium disc, an 
the cathode K of a copper disc whose edge lies close to the inner 
wall of the tube, which 1s 3cm. wide. Inthe centre it has an opening 
2mm. in diameter. Immediately behind the cathode the tube 
diminishes to a width of lcm., and in this portion two strips of 
aluminium, a, 5cm. long and 5mm. apart, are fused in parallel to 
each other. Beyond these strips the tube widens again to its former 
diameter. The distance, b, between the ends of the aluminium strips 
and the bottom of the tube is 5em. If we call V the difference of 

otential of the two strips a, then V, — FI, and we have V,/V= 
4yl/z? + 9b: — 0:026" x y cm. | 

The tension between anode and cathode was measured by a Siemens 
voltmeter of Thomson's construction reading up to 15,000 volts. 
The difference of potential between the aluminium strips a for the 
electrostatic deflection was derived from a high tension accumulator, 
or, for greater differences from a Schukert high-tenaion dynamo yield- 
ing 4,000 volts. The observations showed at first the same result as in 
the case of the magnetic deflection, being an electrostatic deflection 
with a great lack of uniformity. I noticed that the rays whose 
deflection could not be observed with certainty produced on the 


„Translated from Annalen der Physik, 8, 2, pp. 244-266, 1902. 
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glass a brownish fluorescence, while the deflected ones produced 
more ish fluorescence. 

Among the deflected rays the maximum fluorescence was deflected 
by lem. for V,— 200 volts and V —8,000 volta, also for VI 400 volts, 
and V= 12,000 volts, whence V,/V —0:025 and 0:033. This corre- 
sponds better with the figure 0°0267, derived from y 1, than might 
be expected from the uncertainty of the observations. 

The brownish fluorescence was not perceptibly deflected at 
V —15,000 and У, = 3, 500 volta, If y=02cm., we have V,/V=023, 
while 4yl/z? + 2bx = 0:0053. 

The only interpretation of this result is that the slightly deflected 
rays at first possessed a smaller ratio of mass to charge, and then 
took up negative electrons on their way. Then, of course, the elec- 
trostatic deflection would appear too small. If we were to aseume 
that not all the canal rays are driven by the whole potential gradient 
between anode and cathode, they would have to show a stronger 
electrostatic deflection than the greatest deflection noticed. 


4, Acceleration of the Canal Rays.—Des Coudres was the first to 
show that cathode rays penetrating a Lenard window may be accele- 
rated or retarded by electric forces, Later, Kaufman used an 
apparatus to accelerate or retard the cathode rays in the tube iteelf. 
I used a similar contrivance to alter the speed of the canal rays, A 
copper electrode, K (Fig. 6), had a perforation 2mm. in diameter. 
Opposite to it was a copper cylinder, c, closed at the bottom except 
for a perforation of the same diameter, The distance between the 
electrode and the copper cylinder was 1mm. The copper cylinder 
was open on the other side. It could be brought to a high sion 
by means of a wire leading outwards. The copper electrode was put 
to earth. Now, if the discharge was put through while it was cathode, 


Га, 7. 


the canal rays entered by the two openings and produced an fluores- 
cence on the glass. And if the copper cylinder was charged to a 
tential of —3,800 volts, the fluorescence became perceptibly 
righter, while it became darker on charging to +3,800 volts—a 
result which was to be expected from the other properties of the 
canal rays. 

5. Simultaneous Magnetic and Electrostatic Deflection of the Cathode 
0 non-uniform electrostatic deflection at constant potential 
had led me to the conclusion that the ratio of mass to charge is not 
always the same in the canal rays, but is subject to change on the 
way, in the кепге that in one portion of the rays this ratio is increased. 
The difference between the amounts of fluorescence provoked by canal 
rays passing through different gases made it also appear possible that 
the ratio of ma:s to charge should be different in different gases. 
The only means of measuring in a mixture of rays of different 
velocities and different values of the ratio of mass to charge is the 
abeorption of the magnetic and the electrostatic deflection. For this 
purpose the arrangement of Kaufmann is very convenient, since the 
electrostatic deflection occurs at right angles to the magneticdeflection. 


The electrostatic deflection, as we have seen, is 


y VI (22 2b.) е 
* l wë т 
If the magnetic deflection takes place in a homogeneous field of 
strength H, then on a length £m 


Hence, am езй; 
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If the ratio mje and the velocity =, change continuously in the 
rays, the fluorescent patch of the rays must be drawn out into a 
continuous curve if they are subjected to simultaneous magnetic and 
electrostatic deflection. If both y,, and y, are different from zero, 
this curve must for constant values of v, become a straight line, and 
for constant values of m/e a parabola. 

For tbese observations I used a tube (Fig. 7). K is an iron 
cylinder 3cm. long with a perforation of 2mm. At a are two alu- 
minium strips 6cm. long and 5mm. broad and 5 5mm. apart. The 
bottom of the glass tube was as flat as possible, and was at distance 
of 5cm. from the ends of the strips a. The tube was placed inside 
an iron guard cylinder, and the pole-pieces of the electromagnet 
were 80 chosen that the field was as uniform as possible, as tested by 
& bismuth coil. The magnetic lines of force, as well as the electric 
one, were horizontal. Hence the electrostatic deflection was hori- 
zontal,and the magnetic deflection vertical. Against the plain end 
surface of the tube, whose diameter was 5cm., a glass plate was laid, 
on which a net of co-ordinates was traced with black silk threads at 
a distance of 2mm. apart. Every fifth thread was. double, so that 
even in the dark, and with feeble fluorescence, the position of the 
band produced by the canal rays on the net of co-ordinates was 
invisible. Special care was taken to produce pure 8 for filling. In 
the first case(that of hydrogen)the fluorescent patch was drawn outinto 
a fairly straight band, inclined to the horizon. In this case the voltage 
was 30,000, the magnetic field 600 units, and the electric difference of 
potential 400 volts. For the two visible ends, I had y,=2-2cm, 
Уе = 1 20cm. It follows, from the rectilinear deflection, that the value 
of vo is nearly constant for all deflected rays. On the other hand, 
m/e must be variable, and must be the аена the smaller y,, із. 

The central fluorescent patch, which, as a rule, has a slightly 
yellowish colour, and is due to the rays which produce the strongest 
fluorescence in the itself, is not deflected either by a magnetic or 
an electrostatic field. Whatever small deflection there is cannot be 
measured, and it can only be seen when the magnetic field is about 
2,000 units and the electrostatic difference of potential 800 volts. 
With such.a strong magnetic field the most highly deflected canal 
rays are placed at right angles to their original direction of pro- 
pagation. The fluorescent patch then stretches over the whole glass 
wall of the widened tube up to the constriction С, 

From the above figures it follows for the most deflected rays that 
e/m=7,545 with a voltage of 30,000. The velocity resulting for 
these rays Vo- 1 5 x 108 cm /sec. 

In my last Paper I found for the most deflected rays in hydrogen 
вт = 36,000 with a voltage of 9,000. The value of e/m for hydro- 
gen, from electrolysis, is 10,000 in round numbers, A hydrogen ion 
receives from а field of voltage 30,000 the velocity 


v= Javi= J6x 10102-94 x 105, 


The values for e/m found from the electrostatic and magnetic 
deflection are much smaller than those formerly obtained with lower 
voltages, The present values closely approach the value of the 
hydrogen ion. The values for the velocity also correspond as ds 
order of magnitude. We must recollect the numbers by which the 
discharge potential and the electrostatic deflection were compared, 
and that those which are mcst deflected possessed a deflection which 
would correspond to a particle projected without change. This might 
lead to the supposition that the canal rays are the hydrogen ions 
themselves which get partly neutralised on their path, and only 
remain unchanged when most highly deflected. 

Although the differences in the fluorescence point towards an - 
influence of the chemical nature of the gas, still the assumptioa that 
the canal rays are the gas ions themselves is not proved. In the first 
place, the observation of the most highly-deflected rays is so far 
uncertain, as the limit is always diffuse, and it is always possible that 
there are come rays which are still further deflected, and which can- 
not be seen. But aboveall, the molecular weight of the gases for 
different fillings should come out approximately, at all events, for 
the limiting rays, but that is by no means the case. 

With a filling of air the greatest electrostatic deflection was 1‘2mm., as 
in hydrogen. The greatest magnetic deflcction was 1-5mm., with 600 
magnetic units and 45,000 volts; this would give fore /m the value of 3,570. 

air, the fluorescent band was not quite straight, but was drawn 
out into a curve with the hollow in the direction of the electrostatic 
deflection. 

In this case, however, v, is not constant, but gets smaller with the 
increasing deflection. With the filling of pure oxygen from potassium 
permanganate. I obtained again a straight band with the following 
maxima of deflection :— 


also 


Н 600 C. G. S., y4—25, 
VIS 400 volts. Ув =1°2, 
H =300 C.G.S,  уһ=Г1, 

y, 7-12. 
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Hence, e/m = 9,800 and = 7, 500, values which again correspond with 
hydrogen. 

It is true that the fluorescence of the more strongly developed rays 
was much feebler in air than in hydrogen. In oxygen it was still 
feebler and only visible in a totally darkened room. 

The possibility that remnants of hydrogen may have been contained 
in the tubes and may have produced these more strongly deflected 
canal rays cannot be with certainty denied. I have, indeed, paid 
every attention to the drying, and to the stopping-off of the phos- 
phoric acid vessels during the discharge by means of barometer valves 
80 as to avoid a decomposition of water combined with phosphoric 
acid. But it is difficult to say whether there may not have been 
small quantities of hydrogen present after all. These experiments 
must be carried further with very pure gases, in order to elucidate 
this question as well as the colours of fluorescence. On the other 
hand, it can be concluded with certainty that the slight deflection of 
a portion of the canal rays must be attributed to a change in the 
ratio m/e which they undergo on the way. This, however, does not 
imply that a portion of the canal rays, if not all of them, originate 
within the gas. This is also in accordance with the fact that the 
canal rays are absent in an extreme vacuum. 

Now, in a tube containing 200cc. at a pressure of 00lmm., 
3:4x 10-3 grammes of air are contained. Taking even the highest 
value of e/m = 10,000, the mass transported by the canal rays with a 
current of 107! amperes would be m 10 1 grammes per second, if 
they make up 10 per cent. of the current. Inm reality it will be much 
greater, since e/m is much smaller for the most part. But in 10 hours, 
according to this calculation, the mass transported by the canal rays 
would be 3 6 x 10, ®е.‚ more than the total gas. 

Now, since discharge tubes are always worked longer, the canal 
rays must always re-convert themselves to neutral gas, and there will 
be a constant circulation during the discharge. 


CORRESPONDENCE. 


„ 
MARCONTS MAGNETIC RECEIVER. 
TO THE EDITOB OF THE ELECTRICIAN. 


Sin: My attention has been directed to an article in your 
issue of June 20th, in which an account is given of Mr. 
Marconi’s lecture at the Royal Institution on Space Tele- 
graphy.” In this there is a short description of a magnetic 
receiver of electrical waves which he has successfully employed 
to receive messages between Poldhu and Poole. It may be of 
interest to your readers to draw attention to my original 
experiments on this. subject, in which I showed that the 
demagnetisation of magnetised steel wire by electrical oscil- 
lations could be made the basis of a sensitive method of 
detecting electrical waves. This magnetic detector is well 
known to physicists, and has been utilised in a large number 
of investigations on electrical waves and oscillations by 
experimenters in various parts of the world. 

An account of the original experiments appeared in the 
Transactions of the Royal Society in 1897, under the title of 
“A Magnetic Detector of Electrical Waves, and Some of its 
Applications.” After a preliminary description of the surface 
nature of the effects observed when an oscillatory current is 
‘sent through a solenoid containing a magnetised steel needle, 
the Paper proceeds :— 


It has been shown that the amount of demagnetisation of a magnetised 
needle depends on the fineness of the wire and the number of turns per 
centimetre on the magnetising solenoid. If a short piece of thin magne- 
tised steel wire be taken, and a large number of turns be wound over 
it, it forms a very sensitive means of detecting electrical oscillations in a 
conductor when the amplitude of the oscillations is extremely small. It 
was on this principle that a dectector for electrical waves was devised, 
which proved to be a sensitive means of detecting Hertzian waves at con- 
siderable distances from the vibrator. About 20 pieces of fine steel wire, 
0:007cm. in diameter, each about lcm. long, and insulated from each 
other by shellac varnish, formed the detettor needle. A fine wire solenoid 
was wound directly over it, of two layers corresponding to about 80 turns 
per centimetre. As the solenoid was of very small diameter, about 15cm. of 
wire served to wind the coil. This small detector was fixed at the end of 
a glass tube, which was itself fixed on to a wooden base, the terminals of 
the detector coil being brought out to mercury cups. 
sents the detector needle and the solenoid wound over it. A and B are 
the mercury cups. CA aud BD were two straight rods which served as 
receivers, one end of each being placed in the mercury cups. 

The detector needle was strongly magnetised and placed before a small 
magnetometer, the deflection due to the needle being compensated by an 


S (see Figure) repre-. 


auxiliary maguet. If the receiving wires were parallel to the electric 
force of the wave from the vibrator, oscillations were set up in the receiver 


circuit, the surface layers of the needles -were demagnetised, and there 


resulted a corresponding deflection of the magnetometer needle. The. 
amount of the deflection, of course, depended on the amplitude of the 
oscillations set up in the receiver, and, therefore, on the distance from the 
vibrator. 


Long Distance Experiments.—When a Hertzian vibrator was used with 
plates 40cm. square, and a short-discharge circuit, quite а large deflection -. 
was obtained at a distance of 40yd., the waves passing through several 
thick walls between the vibrator and the receiver. Further experiments 
were made to see how far from the vibrator electromagnetic radiation 
could be detected. For the long-distance experiments, the vibrator con- 
sisted of two zinc plates Oft. by 3ft., and separated by a short-discharge 
circuit of about 30cm. When large plates were used, a Wimshurat machine 
was equally as efficient as a Ruhmkorff coil for exciting the vibrations. 
The first experiments were maze over Jesus Common, Cambridge, the 
receiver being placed in one of the buildings on Park Parade. Quite a 
large effect was obtained at a distance of a quarter of a mile from the 
vibrator, and from the deflection obtained it was probable that an effect 
would have been got for several times that distance. When the vibrator 
was set up in the top floor of the Cavendish Laboratory, a small but quite 
marked effect was obtained at Park Parade, a distance of over half a mile in 
the direct line. In this case the waves before they reached the receiver, 
must have passed through several brick and stone walls, and many large 
blocks of buildings intervened between the vibrator and receiver. The 


D 


length of wave given out by the vibrator was probably 6 or 7 metres, 
and a wave of that length seemed to suffer very little loss of intensity in 
passing through ordinary brick walle. From an experiment tried in the 
Cavendish Laboratory, it was found that the effect of six solid walls and 
otherobstacles between the vibrator and receiver, did not diminish the 
effect appreciably. When the vibrator was working in the upper part of 
the laboratory, a large effect could be obtained all over the building, not- 
withstanding the floors and walls intervening. 

These results were obtained before Marconi began his well- 
known experiments in England. From experimental data 
on the subject, I had come to the conclusion that the mag- 
netic detector " was inferior in delicacy to the coherer, and in 
the press of other scientific work, I have not devoted much 
further attention to the subject. I have, however, used in 
the laboratory, for more than a year, a device very similar to 
that employed by Marconi in his latest form of receiver—viz., 
an endless moving band of steel wire passing through the 
solenoid in which the electric oscillations are set up. Instead 
of using a telephone to detect the magnetic changes in the 
iron, I used a magnetometer needle close to which the steel 
wire passed. Marconi has, apparently, applied to the method 
the principle used by Poulsen for recording telephonic messages 
with very successful results. It is to be hoped that further 
success will attend his efforts to utilise this magnetic receiver, 
which has many advantages over the erratic coherer.— Yours, 
&о., E. RUTHERFORD. 


McGill University, Montreal, July 5. 


Electrical Dock Machinery.—The North-Eastern Railway 
have found their electric cranes at Middlesbrough Docks, sup- 
plied by Messrs. Cowans and Sheldon, of Carlisle, so succes:- 
ful that they have decided to equip their docks and quays at 
the Hartlepools in a similar fashion, and a number of cranes 
and capstans have already been installed. By the use of this 
electrical machinery a reccrd was established at West Hartle- 
pool, when the vessel Westmanland," with 659 standards of 
pulpwood props, commenced discharging at midnight on 
Sunday. The whole of the cargo was discharged by 9 p.m. 
on Monday, making an average of 40 standards per hour. 
Five or six days would have been required to perform the same 
work by the old method. The cranes have a radius of 
44ft. 9in., and the motors are placed in the base of the 
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PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


The Court of Referees of the House of Commons on Friday last, Mr. 
Parker Smith presiding, had before it applications for locus standi to appear 
agaiust several of the London tube railway bills, which last week were 
referred to two committees. 

In respect of the Brompton and Piccadilly Circus Railway Bill the 
Metropolitan Railway was granted a locus as landowners, and the proprietors 
of à competing system. 

Mr. BALFOUR BROWNE, K C., claimed a locus on behalf of the London 
United Railways Co. on the ground of competition. He maintained that 
to all intents and purposes the Brompton and Piccadilly line, although 
sanctioned some years ago, was a new line, inasmuch as nothing had yet 
been done towarde construction. 

Sir кн LITTLER, K.C., in reply, said his company was actually 
‘at work. i 


The Chairman, before giving a decision, wished to hear the case of the 


Piccadilly, City and North-East London Railway. 

Mr. VESEY KNOX, for the promoters of the latter railway, claimed a 
locus standi to appear against the Brompton and Piccadilly Railway, inas- 
much a3 for about & quarter of a mile the routes were the same, 

Sir RALPH LITTLER said he would not object to a locus where the 
two companies scheduled the same land, or where the two lines crossed. 

The Chairman eventually allowed a general locus in both cases. | 

Against the London United Electric Railways, Mr. PEMBER, K.C., 
applied on behalf of the London County Council, chiefly by reason of the 
fact that the body were the owners of certain scheduled land. This locus 
was allowed. 

Mr. H. LLOYD appeared in support of the petition of the Central 
London Railway with respect to the Marble Arch-Clar ham Junction line, 
which came within their limits of deviation, but a /ccus standi was 
disallowed. sot By 

The opposition of the London County Council to the Great Northern 
and City Railway has been withdrawn, as the clause asked for has been 
given by the company. 


In the House of Commons on Friday last, on the motion of Mr. Bull, 
the following instruction to the Committee on the Charing Cross, Euston 
and Hampstead Railway Bill was agreed to :—“ That it be an instruction 
to the Committee on the Charing Cross, Euston, and Hampstead Heath 
Railway (No. 1 and No. 3) Bill to inquire and report whether the 
railway proposed to be authorised by the. bill, if constructed on the lines 
mentioned, will not seriously injure Hampstead Heath, under which 
it is to pass, by tapping the wells, draining the soil, destroying the verdure, 
and interfering with this public place of resort ; and that the Committee 
have power to call witnesses and receive evidence on the subject.“ 

The following motion respecting this railway was also agreed to in the 
‘Houss of Commons on Tuesday: — That it be an instruction to the 
Committee on the Charing Cross, Euston and Hampstead Railway (No. 1 
and No. 3) Bill, and Charing Cross, Euston and Hampstead Railway (No. 2) 
Bill, that they have power, if they think fit, to consolidate the said two 
bills into one bil." 


Sir Lewis McIvers Committee. 


As announced in our last issue, all the London Tube Railway Bills 
remaining over after consideration by the House of Lords had been divided 
into two groups to be dealt with by the House of Commons. The Brompton 
and Piccadilly Circus Railway (New Lines, &c.) the London United 
Electric Railway, and the Piccadilly, City and North-East London Railway 
Bills had been referred to a Committee under the chairmanship of Sir 
Lewis McIver—the other members being Mr. George Whiteley, Mr. G. 
Montague, Mr. Emmott—and the proceedings before this Committee 
commenced yesterday (Thursday). 

The Brompton and Piccadilly Railway (New Lines, &c.) Bill was the first 
considered. 

Mr. BALFOUR BROWNE, K.C., on behalf of the London United 
Electric Railways and the Piccadilly, City and North-East London Rail- 
way, said that, in spite of those concerns having obtained a locus standi to 
appear against this bill, it was not proposed to make use of it. He merely 
proposed to watch the proceedings to ree that, where the two schemes 
came down the same thoroughfare anything proposed by the Brompton 
and Piccadilly Railway Co. should not block his lines. 

Sir RALPH LITTLER, K.C., who is appearing for the Brompton and 
Piccadilly Railway with Mr. Roskill and Mr. Courthope-Munroe, objected 
to this procedure, Either the companies in question withdrew their petition 
altogether, or they were opposing. 

Mr. BALFOUR BROWNE contended tbat he could not be compelled to 
cross-examine, 

The CHAIRMAN said that Mr. Balfour Browne adopted whatever course 
he pleased at his own risk. 

Sir RALPH LITTLER said the whole object of Mr. Balfour Browne’s 
` method was to get in the lost word, and in view of the fact that great 

expente had been incurred consequent on the granting of a locus to the Lon- 
don United and the Piccadilly, City and North-Ea«t London Railways, he 
should at a later stage make an application for very heavy costs against the 
promoters of these two schemes. He then addressed the Committee on 
behalf of the Brompton and Piccadilly Circus Railway bill. The first part 
of his speech went into detail concerning the original underground railways 
in London, prior to the inception of the idea of constructing the Circle and 
contiguous railways, and the refusal of Parliament to permit any railway 
under the Strand although efforts were made to secure this. He emphasised 


the bad financial resulta of these railways, and, at а later period, the great 
difficulty which had been experienced .in raising capital for the earlier elec- 


trie tube railways ending in the great over capitalisation of the Central 


London Railway. Traversing the now familiar history of electric 
tube railway enterprise in London from that time down to the advent 
of Mr. Yerkes, Counsel covered much the same ground as was given in the 
evidence before Lord Windsor's Committee on this bill (see The Electrician 
for May 2, p. 54). Dealing with the numerous statements which had been 
made, both inside and outside the House of Commons that the Brompton 
and Piccadilly line was not being and never would be built, he raid that 
two shafts at the Bromption station had been sunk down to “ formation 
level," and the tunnels were being driven east and west. The station at 
that point also was being constructed under the road. In addition, the 
whole of the contracts had been let to responsible contractors. The iron- 
work was not only being manufactured in Scotland, but was actually being 
delivered against cash, and only last Monday he had so satisfied the Lord 
Mayor of London that the capital was ready, that he had been given a cer- 
tificate authorising the putting into force of his powers under the Landa 
Clauses Act for the compulsory acquisition of land. With regard to the I. „ta- 
road power house, all the plant for this had been ordered, and the buildiugs 
themselves were being erected, aud it had been decided to supply power to all 
the companies under Mr. Yerkes control by contract as required. On the 
question of fares he said that in the original bill the ordinary fare of to 
much per mile was scheduled, as was the case in the Central London 
Bill, but, eventually, it would probably be found more satisfactory to 
have one fare throughout. But the fares of the Morgan combination 
which had been so much (ава about on account of their extraordinary 
cheapness, had been completely revised and inéreased. | 

Mr. VESEY KNOX, for the London United Railway and the Piccadilly 
City and North-East London Railway, protested that this was irrelevant at 
this stage. The time to discues it was when the Brompton and Piccadilly 
Company were opposing his schemes. | 

The CHAIRMAN agreed with this view. 

Sir RALPH LITTLER, continuing, said the action of Mr. Balfour 
Browne as to his opposition, and the withdrawal of several other petitioners 
against the bill, left him with practically only one opponent—viz., the 
London County Council, which body was now asking for several clauses 
refused them in tbe House of Lords. 

The CHAIRMAN asked for a detailed statement showing the capital 
and estimates of all the lines absorbed by the Underground Electric Rail- 
ways Co. of London. | 

Sir RALPH LITTLER promised that this should be prepared. 

The Committe adjourned until to-day (Friday). 


LONDON COUNTY COUNCIL (TRAMWAYS AND 
IMPROVBMENTS) BILL. 


This bill came before a Select Committee of the House of Lords, pre- 
sided over by the Earl of Yarborough, on Monday last. (For the 
proceedings before the House of Commons Committee see The Electrician 
for May 9, p. 115, and May 16, p.153.) It will be remembered that the Embank- 
ment tramway has been struck out. (The Electrician, June 27, p. 394.) 

Mr. ERSKINE POLLOCK, K.C., in opening the case, said that the measure 
was an omnibus one contemplating numerous works and tramways, two of 
the latter being opposed. One of these, a tramway on the conduit system, 
would commence at Hammersmith, near the Broadway, come down 
the Fulham Palace-road, cross Putney Bridge and terminate in a bay at 
Lower Richmond.road, its length being 2 miles 5 chains. In connection 
with the line certain widenings would be made in the Fulham Palace-road 
and Church-street, and, by arrangement, the Fulham local authority would 
pay £30,000 towards the expenses. For about 200yds. the tramway would 
certainly come within 9ft. Oin. of the pavement, but this was not without 
precedent. The second opposed line would commence with a junction with 
the existing line running down Camber well and Walworth-roads, Denmark- 
hill, Grove-lane, Dog Kennel-bill, and terminating at Lordship-lane, near 
the existing derelict tramway. The objection to both the lines came from 
frontagers and owners of property, who said that the noise would depre- 
ciate the value of their property, as well as increase the difficulty of access 
to their houses. 

Mr. J. W. BENN was called and stated that the first of the opposed 
tramways was an important link between Queen-street, Hammeramith and 
Putney Bridge connecting north and south London, and it had increased 
importance from the intention to continue it to Wormwood Scrubbs, As 
to the Camberwell Green line it was necessary, he said, in order to meet 
the wants of the large and increasing population of East Dulwich. The 
tramway from Lordsbip-lane to the Crystal Palace had ceased running for 
18 months, and it was not worth the while of the London County Council 
to acquire it, although they had power to do so. 

Under croas-examination, WITNESS said the consent of the Fulham 
authority was not obtained in any way by the promiss of further street 
improvements. Asked what happened to the Camberwell scheme‘to make 
it more acceptable than when a Committee of Parliament rejected it last 
year, he said there was a growing need in the locality for increased tramway 
facilities, and deputations had waited upon the County Council with regard 
to these lines. 

Mr. COWARD : I suggest that the best solution of this problem, especi- 
ally in a part of London like Dog Kennel-hill, with a gradient of 1 in 11 or 
liu 9 is by means of a tube railway, and not by а tramway ?—I do not 
agree. "The south of London is not suitable for development by tubes. We 
think this locality is adapted for a surface tramway on the conduit system. 

Mr. MAURICE FITZMAURICE, engineer to the London County 
Council, said the estimate for the line, starting at Hammersmith Broad- 
way, including improvements, amounted to £129,786, £72,200 of which 
was for the construction and equipment of the tramway. ‘The estimate for 
the Camberwell Green-Lordsbip-lane tramway was £78,500. The worst 
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gradient on Dog Kennel-hill was 1 in 11, which made the thoroughfare 


practically impoesible for horse traffic. He thought the rural character of 
the neighbourhood of Denmark-lill and Champion-hill was gradually 
disappearing, and that the tramway would nos do it much damage. 
Cross- examined: He did not know that several frontagers to this part of 
the line so strongly objected to the tramways that they would leave their 
houses if the tramways proposed were constructed there. "Very few lines 
were worked on the conduit system in this country. In Blackpool he agreed 
that this system had been abandoned, but that was not a fair example. 

On Tuesday, Mr. A. BAKER, tramway manager of the London County 
Council, stated that in the case of the opposed tramways the Board of Trade 
would define the speed at which the cars should run at different points. Dog 
Kennel-hill was one of the steepest points in the County of London, with a 
gradient of 1 in 11, but although omnibuees could not surmount it, it 
presented no difficulty to electric traction. There was very little vehicular 
traffic, but the pedestrians were numerous. Between eight and nine o'clock 
that morning he had counted 850 persons walking up the hill. The line 
which would cross Putney Bridge, was only an instalment of a larger 
echeme, and ultimately no doubt it would join the London United system. 

Mr. C. W. TAGG, clerk to the Camberwell Borough Council, said that 
his Council supported the Camberwell Green tramway as being a great 
convenience in connection with a housing scheme which was contemplated 
in that district. 

Cross-examined by Mr. LEWIS COWARD: It was only the gentlemen 


living in houses of considerable rateable value who objected to the tramways 


propesed. He had not heard of frontagers objecting. 

Mr. ALFRED T. MOORE, a member of the Camberwell Borough 
Council, said the spot where the line would terminate in Lordship-lane was 
more than a mile from any railway station. The ratepayers had been 
agitating for tramways for the last 10 or 12 years, and one of the largest 
meetings of ratepayers ever held in Dulwich had recently heartily approved 
of the scheme. 

Mr. J. GRANVILLE, builder and land agent, said he owned property in 
the neighbourhood of the proposed tramway. He had no doubt that the 
line would appreciate the value of the property and would benefit trade. At 
present people came to the houses on Dog Kennel-hill and after three 
months went away, declaring that they were tired of the walk up the hill. 
If the tramway came the people would atop. 

Numerous other local witnesses having been called in support of this 
tramway, the line from Hammersmith Broadway to the south side of 
Putney Bridge was dealt with. 

Mr. E. Rawlings, Chairman of the Law and Parliamentary Committee of 
the Fulham Borough Council, Mr. W. J. Bull, M.P. for Hammersmith, Mr. 
T. Davies, Mayor of Fulham,and Mr. W. Humphrey testified to the local need 
for this tramway. 

Mr. F. STANLEY, a solicitor residing at Denmark-hill, gave evidence at 
this stage, by permiasion, against the tramway in that locality. He urged 
that it would drive away the occupiers of the larger houses. There was 
no indication of any large increase of population whose travelling require- 
ments the {гаш ау from Camberwell Green would supply. Already there 
were omnibuses running, and two railway stations within easy walking 
distance. If a tramway were required, і, should pass along Lyndhurst- 
road, and not over D'enmark-hill. 

The promoters’ evidence was then continued. 

Mr. ANDREW YOUNG, valuer to the Loudon County Council, gave the 
same figures as his estiniates for acquiring the property and lands in con- 
nection with this bill that were published in The Electrician for May 9, 
p. 114. In the case of the widenings in Fulham and Camberwell, the 
Borough Councils would find one-third of the cost. The property which 
would be acquired was mostly of a poor rateable value. 

Cross-examined : If drivers of cars were properly trained there should be 
no objection to the working of the tramways on the Denmark-hill route. 
In the case of one or two houses on that route the tramways might cause 
hardship, but not in many cases. 

This closed the case for the bill. 
once called. 

Dr. STONE, residing on Denmark Hill, spoke of the facility with which 
he could reach a good tram, train and omnibus service to the City and 
West End. This district was the only cne within the four-mile radius 
where large gardens could be obtained. Feeling in the locality was 
intensely strong against the tramway, the appearance of which would spoil 
the neighbourhood. 

Mr. D. W. Money, a solicitor, living at St. Cloud, Denmark-hill, and 
Mr. T. H. Powell, achemiat, of 116, Denmark-hill, gave similar evidence. 

Mr. GEORGE RAVENSHIRE, auctioneer and surveyor of the Broad. 
way, Ealing, said the noise and vibration from tramways in the hot summer 
time, when one had the windows open, made life almost unbearable to 
anyone unused to it, and who was at all nervous. Many inhabitants were 
leaving Ealing in consequence of the advent of the trame, the noise of 
which could be heard from three-quarters of a mile to a mile away. 

On Wednesday, the Rev. Dr. PORTE, Vicar of St. Matthew'e, Denmark- 
hill, gave evidence against that part of the bill relating to the line pro- 
jected between Camberwell and Dulwich. He was quite alive to the value 
of tramways to enable the artisan class to remove from congested district: 
to districts in which there was more room, but he submitted that Denmark- 
hill was not a route which should have been suggested. | 

Mr. L. REINCKE, C. E., of Champion Park, supported the previous 
evidence as to the sufficiency of existing travelling facilities. 

Mr. J. ETHERINGTON, C. E., alderman of the Camberwell Council, 
declared that the tramway at Champion Park would be dangerous, owing 
to the disturbance of the subsoil which would be caused. 

Mr. ERSKINE POLLOCK : That їз a matter for the railway company 
who «lo not appear in opposition. 

WITNESS said he assumed that the reason of that was that the rate. 
payers would be under obligation to шаке the road secure if the bill passed. 


Evidence for the opposition was at 


Mr. H. DAWSON, solicitor, of Grove-lane, also gave evidence against 
tbis part of the bill. 

Mr. J. TOMLIN, stationer, of Fulham Palace-road, gave evidence against 
the Hammersmith and Putney part of the bill, as also did Mr. J. HARVEY, 
another resident in the Fulbam Palace-road. 

Mr. LEWIS COWARD then addressed the Committee for the petitioner». 
He said this bill altogether was a mere remnant of the measure origi- 
nally deposited in the private bill office. It had contemplated tramways 
all over London—over 40 miles in length—but all that were now left 
were four short lines—the Camberwell line, the Hammersmith line and 
lines at Woolwich and Eltham, which latter were not opposed. He 
urged their lordships to refuse their assent to piecemeal legislation and 
to throw out the preamble so far as the oppored lines were concerned, for 
the reacon that thote tramways were not required. 

Mr. ERSKINE POLLOCK, summing up the case for the promoters, 
declared that the bill was stamped with the authority, not only of the 
London County Council, but of the local road authorities. He submitted 
that the Camberwell tramway was required, owing to the increased popu- 
lation and the defective communication at present available in the district. 

The Committee having consulted in private, 

The CHAIRMAN announced that they had come unanimously to the 
conclusion that the preamble of the bill was proved. 


LONDON COUNTY COUNCIL (SUBWAYS AND 
TRAMWAYS) BILL. 


A Select Committee of the House of Lords, of which the Earl of Yar- 
borough is chairman, the other members being the Earl of Denbigh, Lord 
Wandsworth, Lord Muskerry and Lord Ludlow, commenced the considera- 
tion of this bill (which has already passed through the other House) on 
Monday last. The proceedings before the House of Commons Committee 
were reported in our issues for Avril 25, p. 27, and May 2, p. 57. 

Mr. ERSKINE POLLOCK, K.C., for the promoters, detailed the objecta 
of the bill, as given in our issue for April 25 last. The only opponent now 
was the Great Northern and Strand Railway Co., whose tube railway 
would run from Finsbury Park under the new street from Theobald's-road 
to the Strand. This company were not interfered with uuder the bill, but 
they attempted to get better conditions than they had accepted in 
1899.. The petitioners said that, the promoters' line would materially add 
to the difficulty and expense of making the Great Northern and Strand 
Railway, but that he denied. The company also objected to rate-aided 
competition, but he submitted that the competition would be very alight. 
He pointed out that originally it had been intended to take the tramway 
as well as the subway to the Thames Embankment, but the House of 
Lords bad instructed the Committee not to allow the tramway to proceed 
further than the Strand. (The Electrician, June 27, p. 594.) 

Mr. J. W. BENN, chairman of the Highways Committee of the London 
County Council, was then called, and gave evidence bearivg on the counsel's 
statement. He said there were various streets where it was almo-t impos- 
sible to extend the surface tramways, but where tramways would be 
very valuable. Under an act of 1899 the Council obtained powers to 
construct a subway, in which it was intended to put gas, water pipes, &с, 
underneath the proposed new street from Holborn to the Strand. Under 
the original act it was not proposed to put a tramway in the subway, but no 
limit was placed on the size of the subway. Under an arrangement with - 
the Great Northern and Strand Company, the latter could not construct 
their line until the new street was formed. It was not now proposed to 
alter that in any way. The Council were advised that no greater trouble 
or expense would fall upon the Great Northern and Straud Company in 
consequence of placing the tramway in the subway, and, therefore, he saw 
no reason for altering the conditions established by the Act of 1899. 

Mr. J. A. BAKER, Vice-Chairman of the Highways Committee of the 
London County Council, gave identical evidence to that reported in The 
Electrician for April 25 before the House of Commons Committee. 

Mr. MAURICE FITZMAURICE, engineer to the London County 
Council, having similarly duplicated his evidence given before the House of 
Commons Committee, 

Mr. BALFOUR BROWNE, K.C, for the Great Northern and Strand 
Railway Co., said he was not really opposing the construction of the tram- 
way or subway, but he objected to the County Council having the power 
to prevent his clients commencing the construction of their railway until 
the new street from Theobald’s-road to the Strand was made. He asked 
the Committee to pass the bill conditionally upon the London County 
Council giving up the power of veto which they got in 1899, when the 
conditions were altogether different. 

The Committee declared the preamble proved, and said they were 
against the principle of the clause propused by Mr. Balfour Browne. 


LONDON UNITED TRAMWAYS BILL. 


On Wednesday the Select Committee of the House of Lords, presided 
over by Lord Yarborough, commenced consideration of this bill. The 
House of Commons Committee proceedings were reported in The Electrician 
for May 50, June 6, 13, 20 and 27. | . 

Mr. BALFOUR BROWNE, K.C., in openiog for the bill, said that 
originally introduced in the other House it included the construc: 
tion of over 15 miles of tramways. The Commons Committee had 
struck out one small section on Wimbledon Hill, owing to the bona 
fide opposition of frontagers, and another liae passing over Hammer: 
smith Bridge, owing to the structure not being fitted to carry a tram- 
way. Mr. Benn, however, bad pledged the London County Council to 
come to Parliament next session for powers to reconstruct the bridge 80 
that it would bear a tramway. With these small exceptions the bill 
passed the Commons. The general rule was for tramway undertakings to 
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paes to the local authorities after 21 years, but the company had agreed to 
make payments for an extension of that period to 25 and 30 years. The 
London United Company had developed their traffic to such an extent that 
in what was to have been the Coronation week they had carried on their 16 
miles 1,025,000 passengers,and during the last year 40,000,000. Experience 
bad shown that tramways served a more extended and different class of the 
community to railways. The London and South-Western Railway Co. 
opposed solely on the ground that the new lines of tramway would compete 
with them, but he knew of no instance in which, on the ground purely of 
competition with a railway, a tramway or light railway had been rejected, 
and he challenged the London and South-Western Railway Co. to produce 
а single case of the kind. 

Mr. J. CLIFTON ROBINSON described in detail the system of the 
company and its proposed extension (see map The Electrician, May 30, 
p. 258). The extensions now proposed were about 15 miles in'extent. These 
lines would serve the districts of six local authorities, and, he thought, all 
were supporting the present proposals. 

Mr. J. D. FITZGERALD, K.C., for the tramway company: With the 
extensions proposed in this bill, and with your authorised lines, what do 
you compute that you will carry when they are complete ?—At а very 
moderate estimate 200,000,000 passengers per year. 

Since your tramways have been authorised and opened partly, do you 
find the building and generally the prosperity of the district increases 1— 
That is the general experience not only here but in other places. 

Cross-examined by Mr. PEMBER, for the London and South-Western 
Railway Co.: The capital involved in the 16 miles already open was about 
£2,500,000, and the capital involved in the 16 miles under construction 
was about £1,000,000. The capital for the whole 62 miles authorised 
would be about £5,000,000. 

Cross-examined by Lord ROBERT CECIL, K.C., for frontagers: He 
agreed that, except as to the passiug over Kew bridge, there was an alter- 
native route to the route proposed between Richmond and Hammersmith, 
but that was not as desirable as the one now proposed by way of Mortlake 
and Barnes, partly because along the Chiswick-road, a portion of the alter- 
native route, there was already a minute service of cars. The promoters 
existing lines had not been a danger to the public, nor had the death of a 
single passenger been attributed to them. They had adopted the overhead 
system of traction instead of the conduit system because it was the most 
practicable, the most useful, and the moet successful. Cost had nothing to 
do with determining tbe mode of traction. 

Yesterday Mr. E. J. HALSEY, chairman of the Surrey County Council, 
said h's counsel considered that this bill met their requirements. 

Mr. HOWELL, surveyor to the Surrey County Council, aleo supported 
the promoters. 

At this point it was announced that the opposition of the Malden and 
Coombe District Council had been withdrawn on the promoters agreeing 
to carry out a wideniug at the Norbiton Park Hotel, New Malden, which 
would removed to a large extent the sharp curve at present existing in the 
road there. 

Mr. BARTON, chairman of the Highways committee of the Barnes 
Urban District Council, said the embankment which the company would 
build at Barnes-terrace would be a very great boon to the district, bearing 
in mind tbat periodically many houses fronting the river were flooded, and 
that in future this would be prevented. 

Mr. Dixon, barrister, residing in Barnes, Mr. Skewes.Cox, M.P. for 
Kingston, a member of the Surrey County Council and of the Richmond 
Town Council, and Mr. Garrett, proprietor of the Bull’s Head, Barnes, also 
gave evidence. 

Mr. C. J. MORE, engineer to the Thames Conservancy Board, said that 
a licence would be granted to the London United Tramways Co. to make 
the embankment at Barnes, and the plan of the work had been agreed 
upon. The embankment would make no difference in the flow of the 
river, owiog to the width of the river at this point. 

Mr. Humphreys, à member of the Tramways committee and chairman 
of the Streeta Improvement committee. of the Richmond Town Council, 
Mr, Thompson, a member of the Town Council of Richmond, and a num- 
ber of others spoke of the exceedingly bad train service between Richmond 
and Hammersmith, as well as the very high fares. 

Evidence was then called in regard to the Wimbledon lines. 

Mr. Bond, a member of the Wimbledon Urban District Council, Mr. 
W. A. Laycock, a member of a firm of land surveyors, estate agents and 
valuers of Wimbledon, and several other witnesses having been called, who 
all spoke in favour of the acheme, especially as affording facilities to the 
working classes, the case for the promoters closed. 

The Committee adjourned. 


LEEDS CORPORATION TRAMWAYS. 

On Tuesday, before а House of Commons Committee, presided over by 
Mr. Ashton, 

Mr. DALFOUR BROWNE, K.C., asked that a provisional order made 
by the Board of Trade with regard to certain tramways in Lecds should 
be confirmed. In Leeds there was authorised and constructed a system 
of tramways extending over something like 70 miles, and all they were 
now proposing to do was to construct some very small tramways 54 miles 
in length. The London and North-Western Railway Co. opposed 
on one or two pointe. In constructing their tramways the promoters 
had to pass over a bridge which carried a road over the railway line. Of 
course, the road was there long before the railway, but when the railway 
came, for the convenience of the public, the railway company had to put 
the road over the railway by means of a bridge, and they were compelled 
to maintain that bridge for all tiine, as well as the roadway over it. Now 
they said that the promoters were going to run trams over the bridge and 
they, therefore, ought to be in some way relieved from some of their 
responsibilities, inasmuch as this might necessitate the strengthening or 
widening of the bridge, and that the promoters of the tramway should be 


responsible for that widening or strengthening. He said that that bridge 
ought to be just as capable of carrying that traffic over the bridge as the 
road itself. The whole idea of their making that bridge was to substitute 
something in place of tbe bit of solid road. That was the general law. 

Mr. SHAW (for the railway company) said he should argue that point. 

Mr. BALFOUR BROWNE said the railway company also proposed to 
be in & position to stop the tramway traffic and give them no compensation. 
There were in Leeds six bridges which carried tramways over railways, 
and in none of those cases was such a thing even asked for. They were 
seeking to get a clause beyond the general law. 

Mr. THOMAS WILSON, Leeds city engineer, having given evidence, 

Mr. SHAW said he thought the Committee would find that what the 
railway company was asking for was absolutely fair and reasonable. One 
point was that they asked that the promoters, if the company had to 
опера the bridge because of the tramways, should рау the expense ; 
and the other poiat was that, if the company had at any time to repair or 
alter the bridge, and in so doing stop or put aside the tramway, they 
should not have to pay the promoters compensation, because they were 
doing a work in the public interest. 

The CHAIRMAN said the Committee thought that the railway com- 
pany was quite sufficiently protected under the order as it stood at present. 


PONTYPRIDD URBAN DISTRICT TRAMWAYS BILL. 


Before the same Committee, Mr. RAM, K.C., for the promoters of these 
tramways, applied for the confirmation of a provisional order made by the 
Board of Trade, and eaid that it was opposed by some of the frontagers and 
also by the Taff Vale Railway Co. He asked the Committee to sanction 
the further extension of a scheme which found favour with two Committees 
last year, and which now came before them with the approbation of the Board 
of Trade, who had held what he might term an exceptional inquiry into the 
case, and also the sanction of the House of Lords. This year the pro- 
moters were asking for a supplemental power to bring their line into 
Pontypridd from the north, and they hoped in future to be able to form 
& junction with a horse tramway to the west. 

Mr. FREDERICK GEORGE EDWARDS, chairman of the Urban Dis- 
trict Council, said that all classes of the inhabitants were in favour of baving 
the tramways, and he did not think the frontagers would suffer. 

Mr. VESEY KNOX, for the Glamorgan County Council, said his Council 
had withdrawn its petition, because they intended to make connecting lines 
from the district outside, and the Urban District Council had consented 
not to oppose a subsequent application by the County Council for running 
powers on reciprocal terms, go as to make a through system. 

The Committee adjourned. 

(A report of the proceedings before the House of Lords Committee was 
published in our issue for June 27, p. 396.) 


NORTH AND SOUTH SHIELDS ELECTRIC RAILWAY 
BILL. 


On the consideration of the amendments to this bill in the House of 
Commons, on Tuesday, 

Mr. PLUMMER, member for Newcas!le-on-Tyne, moved that the com- 
pany be required to provide accommodation for six bicycles on every train, 
on the ground that the railway, being a subterranean connection between 
the two sides of the Tyne, was not on the same footing as ordinary electric 
tube railways. | 

Mr. ATHERLEY-JONES and Capt. NORTON opposed this contention. 

Mr. ROBSON thought the time had come when this question should be 
considered, 

Mr. PARKER SMITH, who was chairman of the Court of Referees 
which disallowed the locus of the Cyclists’ Touring Club on this question, 
said he had done во because the scheme was purely one for passengers. At 
the same time, he thought the standing orders ought to be extended, so as 
to allow such bodies as the one mentioned to have similar opportunities of 
being heard in Committee as were afforded chambers of commerce or 
agriculture. 

On a division there was a majority of 171 in favour of the motion, and a 
clause to that effect will be ioserted in the bill. 

Mr. KEIR HARDIE next moved that the rate for dogs should be 1d. 
instead of ба, 

This was negatived by a majority of 55 and the bill read a third time. 


OTHER ELECTRICAL BILLS. 


Tue Electric Lighting Acts Amendment (Scotland) Bill was read a first 
time in the House of Lords on ‘Tuesday. 

Before Lord Morley, chairman of Committees of the House of Lords, on 
Thursday last week, the London, Tilbury and Southend Railway, and the 
Whitechapel and Bow Railway Bills were dealt with as unopposed measures. 

In the House of Lords on Thursday last week, the Metropolitan District 
Railway and York Corporation Bills were read a third time and passed. 
On the same day, in the House of Commons, the Bristol Corporation and 
the Medway and Thames Canal Bills were read a third time. 

On Monday the following billa were read a third time and passed in the 
House of Lords :— West Ham Corporation, Newport Corporation, North 
Metropolitan Tramways, Croydon and District Electric Tramways and the 
Metropolitan Railway. In the House of Commons, on the same day, the 
Central London Railway Bill was read a third time, and the Lords amend- 
ments to the North Metropolitan Electric Power Bill were agreed to. 


SES — 


PACIFIC CABLE BILL. | 


This bill, to substitute the Government of the Commonwealth of 
Australia for the Government of the States of New South Wales, Queens- 
land and Victoria, in the Pacific Cable Act, 1901, waa presented for first 
reading in the Houee of Commons on Mondsy last. 


FQ 
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Electric Tramways and Board of Trade Regulations. 


At Margate on Wednesday James Welsh, a motorman employed by the 
Isle of Thanet Electric Tramways and Lighting Co., was summoned for 
driving a tram car at a greater speed than 4 miles an hour, which is the 
limit allowed by the Board of Trade regulations under certain conditions. 

A CONSTABLE said he timed the car over a distance of 153yds., which 
it covered in 46secs., a rate of about 7 miles an hour, whereas it should 
have taken 78secs. 

For the defence Mr. HILLS suggested, with respect, that perhaps the 
constable's evidence could not be absolutely relied upon, as the distance at 
which he stood from the car when it started was about 130yds.—he could 
not possibly tell when the car.commenced to move. The company tried to 
keep within the regulations. He thought, also with respect, that the police, 
instead of trying to get up a cage against the company, might have com- 
municated with the manager instead of issuing a summons. "The Board of 
Trade, he submitted, never intended that any authority should vexatioualy 
carry out the regulations, as was the case at Margate. 

The DRIVER said he believed the car did not exceed the regulation speed. 


Mr. G. CARNON, the company's.traffic superintendent, who waa op the. 


car, said he did not consider the car was going beyond 4 or 44miles an hour. 
It was absolutely impossible, as the lever was on the fourth notch, for the 
car to travel up a gradient 1 in 20 at 7 miles an hour. 

One of the magistrates pointed out that the Board of Trade regulations 
provided that each car should be fitted with a speed indicator, and he 
asked if there was one on the car in question. | | 

Мг. CARNON said there was no such thing as a speed indicator іп ехів- 
tence ; thus the regulations provided for things that had never existed. 

Mr. HUMPHRIES, general manager pro. tem. of the company, also 
questioned as to the provision of speed indicators, said the Board of Trade 
would not recommend one, and added that he did not think there was a 
line of tramways in the United Kingdom where such difficulties as to 
steep gradients and curves had to be contended with asin the Isle of 
Thanet. | | 

The Bench convicted, and imposed a fine of 20s. and 11s. costs. 

Formal notice of appeal was given. 


—ͤ—36 «ч ee te 


Taylor, Tunnicliff & Co. (Ltd.) v. Mercier's Patents (Ltd.) 


His Honour Judge Mulholland, K. C., beard this case at Hanly County 
Court on Friday last. Plaintiffs claimed £11. 4s. for breach of contract. It 
appeared that in 1897 defendants applied to plaintiffs for terms for 
boxes which defendants considered rather high, but they sent an order for 
a certain number to be made, leaving the others in bands of plaintiffs till 
the following year. Defendants had not sent for the remainder, and now 
refused to take delivery. The articles were manufactured for a special 
purpose to aspecial pattern. Plaintiffs submitted that defendants had not 
taken the goods in a reasonable time. 

For the defence the objection was raised that plaintiffs were suing as 
Taylor, Tunnicliff & Co. (Ltd.), a company which had been voluntarily 
wound up, and was, therefore, non-existent. 

His Honour overruled the objection, and amended the claim to Taylor, 
Tunnicliff & Co. (1901) (Ltd.). Judgment was then given for plaintiffs for 
£10. 6e., leave to appeal being refused. 


National Со. for the Distribution of Blectricity by Secondary 
Generators (Ltd.) v. Gibbs and Another. 


This case came before the Court of Appeal (Lords Justices Vaughan 
Williams, Romer and Stirling) on Monday on the appeal of defendant, 
Madame Ruelle, from an order of Mr. Justice Cozens-Hardy of July 11, 1901. 

Mr. EARLE, for the appellants, explained to the Court the proceedings 
which had been previously taken in this matter, and recited the judgment 
of Mr. Justice Cozens-Hardy, as given briefly in our issue of July 12, 1901. 

Having heard Mr. Earle's statement, 

Their Lordships, without calling upon counsel for the respondents. 
dismissed the appeal with costs. | | 


Magnetisation of Steel at the Temperature of Liquid Air.— 
A Paper by Mr. C. C. Trowbridge, recently published by the 
American Physical Society, on certain brands of carbon steel 
and tungsten steel magnetised at the temperature of liquid 
air ( – 185°С.), contains results of some practical interest. 
It seems, says the Electrical World and Engineer of New York, 
that the intensity of magnetisation induced in these magnets 
was practically the same as at normal temperatures; also that 
the warming of the magnets from — 185°C. to +20°C. after 
initial magnetisation in liquid air, caused them to lose an 
appreciable fraction—11 to 38 per cent.—of their magnetic 
intensity. It seems, therefore, that no advantage is to be 
gained by magnetising hard steel bars at very low temperatures. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

A teacher is required for teaching magnetism and electricity and 
electric light and power at the Harris Institute, Preston, for two 
evenings a week. Applications by July 28. Further particulars 
from the secretary, Mr. T. R. Jolly. See advertisement. 

Halifax Technical Instruction committee invite applications for 
the appointment of lecturer in electrical engineering and physics. 


Applications to principal by July 30. See advertisement. 


A qualified practical teacher of electric wiring for Thursday even- 
ings is required early in September at the Walthamstow Technical 
Institute. See advertisement. 

Meter hands are wanted for erecting and finishing small electric 
meters, &c. See advertisement. 

There is a vacancy for an improver at Barnsley electricity works. 
Applications to borough electrical engineer (Mr. S. E. Bastow). See 
advertüement | 

A leading cable company require an experienced engineer to take 


‘entire charge of lighting and power contract department. See adver- 


tisement. . | | 

Tonbridge Urban District Council require an electrical engineer. 
Applications to Mr. Arthur H. Neve, Tonbridge Castle, Tonbridge, 
by Aug. 2. | 

A lecturer and demonstrator in physics is required at the Univer- 
sity College, Bristol. Applications by Aug. 30. 

Limerick Technical committee ae a principal for their schools, 
Applications to Cecil-street, Limerick. 


Mr. J. H. Targett, of Salisbury, has been appointed shift engineer 
at Southwark (London) electricity works. 


Mr. R. S. S. Baker has been appointed demand note clerk and 
collector at the Stepney (London) electricity department. 


Mr. Mech has been appointed inspector of lamps and fittings by the 
Poplar Borough Council. 


Mr. Thomas Stirk has been promoted to the position of chief traffic 
inspector of the Bradford electric tramways. 


Mr. W. F. Bolton has resigned his position as chief assistant at 
Watford to take up a position at Lewes. 


Aberdeen.—The accounts of the tramways 5 for the 
year ended May 31 show a surplus of £11,354. The total receipts 
were £37,931. 178. 9d. Working expenses were £26,577. la 7d. 
Interest absorbed £6,111. 11s., depreciation of stock and buildings 
£1,599. 18s. 1d., £734. 33, 4d. was written off for preliminary and par- 
lmmentary expenses, £1,201. 28. 3d. carried to sinking fund, and 
£1,708. 1s. 6d. to renewal account. Capital expenditure during year 
was £57,529. 123. 10d. The total outlay on electrical equipment 
was £20,808. 83. 9d., on ground and buildings £2,477. 104 5d., on 
rolling stock £7,361. 3a. 6d. (new electric cars costing £7,018. 18s, 6d.). 
The total liabilities are £246,726. 4s, 4d. 


African Trans-Oontinental Telegraph —It is reported that the 
work of constructing the telegraph line in German East Africa from 
Dar es Salaam through the interior to Ujiji, an Lake Tanganyika, 
where the junction is to be effected with the Cape to Cairo tele- 
graph, is proceeding but slowly, Last year 390km., from Dar es 

alaam to Mpahua were constructed, and this year another 480km., 
as far as Tabora, should have been completed, bat as the German 
Reichstag voted only half the sum proposed by the German Govern- 
ment, it will not be possible to proceed this year beyond Kilimatinde, 
Ims is only half way to the point of junction with the Cape to Cairo 
ine. 

Alleged Embezzlement.— Wm. R. Jolly, a cable superintendent 
in the employ of the British Insulated Wire Co., was charged at 
Bilston on Tuesday with embezzling £34. 133. the moneys of his 
employers. He was remanded on bail until to-day (Friday). 

Aston.—The British Electric Traction Co. have N the 
Council as to acquiring the local tramways, of which the Council 
recently obtained possession by the expiry of the leases. The com- 
pany are also negotiating with Birmingham Corporation for running 
powers over the lines in the Birmingham district granted to the 
Birmingham and Aston Tramways Co. Electric traction will be 
adopted in the event of the negotiations succeeding. 


Barcelona.—Some years ago au English company took in haud 
the opening up for building purposes of the rising land lying to the 
nor:h-west of Barcelona, which was acquired at small cost. This 
land has been cleared and has been for some time past offered for 
sale for building purposes, and to enable residents to reach the 
heights a funicular railway was constructed and was opened to the 
public in November last. This enables the summit (the rise con- 
tinues for about 4 miles and attains an elevation of about 1,200ft.) to 
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be reached in 10 minutes, and the company has, consequently, taking 
the railway and the land together, reaped a rich harvest from its enter- 
prise. The electric tramway has been extended to the station of the 
funicular railway, and in July last year a new line of electric tramways 
was opened to Horta, nearly 4 miles distant from Barcelona. The power 
station is erected about 4 mile from Horta, and has a plant capacity 
of 800 H P., engine power being provided by two 150 нр. and one 
300 H. P. Croseley gas engines. Twelve cars run over this line on a 
10-minute service, the contractors for the work being Messrs. F. H. 
Bragge & Co., electrical engineers and contractors, Barcelona. 
е all the old mule and steam lines in this district are being con- 
verted to electric traction, and many new lines are being constructed. 


Beckenham.—The District Council has decided to promote a bill 
authorising them to construct electric tramways to confer further 
power with regard to their electricity undertaking, &c. The 
surveyor has been instructed to prepare a scheme, with estimates, of 
the relative cost of the overhead trolley and surface contact systems. 

Notices of intention to apply for provisional orders have been 
received from the Blackheath and Greenwich Electric Light and 
the Lewisham and District Electric Supply Companies, The first- 
named desire to lay a cable through only a small portion of the 
district for the supply of current to Penge. At the meeting of the 
Council last week a letter was read from the electrical engineer with 
reference to a contract proposed to be made between the British 
Insulated Wire Co. and manufacturers of lamps, whereby tested and 
reliable lamps can be supplied to consumers in Beckenham at a 
reasonable charge. The Council have decided not to object to the 
proposed contract provided they incur no responsibility. 


Beverley.—Sanction to a loan of £14,784 for electric lighting has 
been received. 

Bexhill.—A report prepared by the consulting engineer (Mr. Robert 
Hammond) recommending the Council to borrow £16,000 further for 
extensions of the electricity works was considered and adopted at 
the ше on Tuesday, when it was decided to apply for sanction 
to a loan. 


Birmingham.—The General Powers Bill, to be promoted next 
session, has been approved by the Council. The powers sought 
include the construction and working of electric tramways. 


Bolton —A further loan of £20,000 for electric lighting exten sions 
is being sought. · 

Boston —An extension of time for complying with thetermaof their 
provisional order, obtained 1n 1900, is being applied by the Council. 


Bournemouth.—The official inspection of the Bournemouth- 
Pokesdown municipal electric tramway route took place on Wednesday. 


Bray (Ireland). An inquiry was held last week into the applica- 
tion of the Council to borrow another £7,000 for electric lighting. 
The chairman of the Electric Lighting committee (Mr. J. E. M‘Cor- 
mack) said the Council acquired the works in 1895 for £3,060, 
and in 1896 a loan of £5,450 was sanctioned for remodelling and 
extending the works and machinery. Owing to increased demand 
for electric current for lighting within the past two years it became 
necessary to carry out extensions so as to put the undertaking on a 
sound commercial basis. 'The Council expected to increase their 
revenue by 50 per cent. It was now a matter of disposing of the 
works or getting a loan, as they did not want to work at a serious loss. 

The Town Clerk (Mr. P. MacDounell) stated that the Council bad for 
a long time been unable to me«t the demand for current. The loans 
a'ready raised for electric lighting amounted to £8,509. 12s. The con- 
suiting engineer (Mr. Robert Hammond) said that the worka at present 
were suffering under an immense disadvantage in not having sufficient 
plant. Two years sgo he drew attention to the matter, and the works 
were now а source of constant anxiety to those in charge. If the works 
were in charge of a company the public would have to pay more for current 
than was charged at present. The works were being run in a prudent 
manner. A portion of the works was worth money asa curiosity. The 
resident engineer (Mr. Arthur Wilkins) aleo gave evidence. The applica- 
tion was oppoted by several ratepayers. 

Brentwood.—A public meeting will be held early in August to 
discuss a proposal to apply for a provisional electric lighting order. 

Brompton and Piccadilly Circus Railway.—At the Mansion 
House (London), on Saturday, an application was made to the Lord 
Mayor on behalf of the Brompton and Piccadilly Circus Railway Co. 
for a certificate under the Lands Clauses Consolidation Act to enable 
it to put its compulsory powers of purchase into operation. It was 
stated that the company, not being able to obtain the financial support 
from the public, had entered into an agreement with the Metropolitan 
District Electric Traction Co. to construct the line on consideration 
of the capital and debenture stock being issued to that company, 
which took over the company's obligations to construct the line and 
to ois, capital. The benefit of this agreement had been assigned 
tothe Underground Electric Railways Co., which had taken over the 
Metropolitan District Electric Traction Co, and had a capital of 
£5,000,000 sterling. £1,200,000 was paid up, and there was another 
£400,000 to come in next month. The latter company was a 
responsible one, had wealthy sponsors behind it, and had large 
interests in several tube railways. The Brompton and Piccadillv 


Circus line was actually in course of construction by Messrs, Walker 
and Reeves, and it was now desired to acquire station sites. The 
certificate was granted. 


Cardiff.— The borough electrical engineer (Mr. A. Ellis) has 
received an intimation from the Ely Paper Works Co. that they 
have found electric lighting on their premises moet satisfactory, 
better and cheaper than gas lighting. The company’s bill for current 
comes to about £600 per annum. and they are likely to take current 
for power in the near future. The proprietors of the South Wales 
Daily News will take current for working their printing machines 
on condition that the Corporation puts in a short independent main 
to avoid risk of breakdown. Mr. Ellis advised the Lighting com- 
mittee that the request is a reasonable one. 


Ohislehurst.— The Council is negotiating with the British Insu- 
lated Wire Co. for tho supply of electric current in the district. 


City of London.—At the meeting of the Court of Common 
Council, last Thursday, the report of the electrical engineer (Mr. A. A. 
Voysey) as to the further assistance required for meter testing (referred 
to in our last issue) was discussed. The Streets committee was autho- 
rised to appoint, under the agreement between the Corporation and 
the undertakers under the City of London Electric Lighting Orders 
1890, 1891 and 1899, one assistant at £200 a year, and seven men 
whose wages are not to exceed £600 per annum. These outgoings 
are refunded to the Corporation under the agreement in question. 


Coventry.—The accounts of the electricity department for the 
past year show a gross profit of £2,351, sgainst £1,538 in 1901 ; but, 
after allowing for interest and sinking fund, there is a deficit of 
£1,807, against £2 250 in 1901. | 

Darlington —The Council having obtained their provisional orde 
for the construction of electric tramways, a special meeting has been 
called to authorise the immediate construction of the lines and to 
obtain tenders. A loan of £100,000 is to be obtained. 


Dingwall.— A special meeting of the Council will discuss pro- 
poeals submitted by Mr. Gair, engineer of the Strathpeffer electricity 
works, for the supply of electric current for lighting and power. 
In the meantime a committee (consisting of Bailies Frew and Hen- 
derson and Treasurer Ross) is making a canvass of the town. 


Dundee —The Electricity committee has decided to make exten- 
eions of the electric light cables. 


Electric Lamp Making.— The Manchester Evening Chronicle has 
recently published an interesting non-technical description of incan- 
descent lamp manufacture from notes made by à member of its etaff ` 
on a recent visit to the Premier Electric Lamp Co.’s works at Huyton 
Quarry, Liverpool. The description of the process of manufacture is 
well done from the рат stanipoint. On the subject of the 
filament used in the Premier lamp the following brief extract from 
the article may be made :— 

A very fine paper is required for this purpose. It is obtained from 
Sweden in the form of scrap, and is, apparently, valueless owing to the 
smallness and irregular shape of the pieces. But size and shape are of no 
account to the electric lamp manufacturer. The first process consists of 
reducing the paper to pulp by immersion in a chemical solution. When 
thia process is completed, the pulp is placed in a glass vessel with an 
exhaust pump attached and the air and gases are extracted, after which 
the pump is reversed and the pulp is forced through a very fine hole in the 
bottom of the vessel, and emerges as 4 thread of clear gelatine hundreda of 
yards in length. This thread is passed round a drum on which it dries, 
reducing it to about half its original thickness. It is then ready for con- 
version into filaments, and has a strength out of all proportion to what 
might be expected. These threads are then carboni:ed and made up into 
bundles of 25 of uniform lengths. Each bundle is then fixed on a carbon 
frame in such a way that no thread overlaps another. The frames are of 
all sizes and shapes varying according to the size and shape of the filament 
required. The threads are then wound round, and the ends secured by an 
adhesive solution. They are then packed in plumbago crucibles and 
carbonised at a temperature of about 100°C. When taken out of the 
crucibles they are easily detached from the frames, the adhesive solution 
and some string adjustments having completely disappeared. "They have 
now a brilliant polish, which is afterwards reduced by a process designed 
to secure evenness of resistance. "The filament is now ready for fixing into 
the foot of the lamp, which is now treated in a vessel containing hydro- 
carbon gas which automatically secures that the lamp shall glow just long 
enough to take up the required quantity of carbon from the gas to offer 
the proper resistance to the electric current. 


Electric Launches — Ап interesting trial run of an electric launch, 
built by the Thames Valley Launch Co., took place on 13th inst. 
The launch is a pinnace, 32ft. long, and is intended for use in the 
Bay of Naples She is fitted with a Beevor-Edwards motor and a 
battery of 44 Leitner cells, and with W. Rowland Edwards“ single- 
lever launch gear. The boat was designed to run 40 miles on one 
charge at 7 miles per hour, and this, the company informs us, she did. 
The eame company have nearly completed a 32ít. pinnace for the 
Natal Government. 

Electric Traction on Railways —It is rumoured that the 
directors of the Lancashire and Yorkshire Railway Co. are contem- 
plating the conversion of certain portions of their system to electric 
traction. As will be seen by an advertisement elsewhere; the North- 
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Eastern Railway Co. require tenders for converting a portion of their 
system to electric traction, 


Exeter. — The City Council are taking steps to acquire the under- 
taking of the local tramways company, whose lease has just expired. 


Finchley.— The Board of Trade have deferred the revocation of the 
Council's provisional order for a year, as tenders for the erection of 
electricity works have been let. 

Germany.— In a comprehensive review of the trade of Frankfort 
and district for 1901, recently prepared by Mr. Consul-General 
F. Oppenheimer, a list of some of the more serious fluctuations in 
the market price of shares in the leading industries are given, and 
four typical instances are shown in relation to the shares of electrical 


concerns. These are as uuder : — 
Dividend Dividend 


Price Price 
; 1898-1900. Dec. 31,1901. 1900. since. 
Helios Co., Cologne 198 e. 34 . 11 .. nil 
Cologne Electric Works 134 1 6 ... nil 
Kummer & Со. .................. 211 1] .. 11 .. uil 
Schuckert & Co., Nüremberg... 228 100 15 ... nil 


Mr. Oppenheimer regards the electrical industry as having proved 
“the bankers’ spoiled child " during the great industrial boom which 
occurred during 1898-1900. , One electrical joint-stock issue followed 
another, and an immense amount of capita! found employment in 
this industry. This activity was first of all checked by the tightness 
of the money market, and afterwards by the universal distrust of 
new enterprises which succeeded the boom. This was accompanied 
by many technical improvements in gas lighting without any corre- 
sponding reduction in the charge made for electricity supply. Much 
of the capital so provided by the public in the flotation of these elec- 
trical joint-stock concerns was (the report proceeds) invested and lost 
in foreign contracts and undertakings, resulting in the undermining 
of public confidence in electrical enterprises as a means of invest- 
ment, It will thus be seen that there was, and is, nothing 
fundamentally amiss with the industry so far as it applies to the 
German home electrical industry, which (according to Mr. Oppen- 
heimer) shows every evidence of soundess and progress. 


Grimsby.—The first annual report of the borough electrical 
engineer (Mr. W. A. Vignoles) on the Council's electricity under- 
taking states that the gross profit was £1,567, but after allowiug for 
interest and sinking fund there was a deficit of £2,014. 58. 94. It is 
anticipated that by March the equivalent of 20,000 8 c p. lamps will 
be connected, the result of the year's working being a gross profit 
of £3,230 ; interest and sinking fund will absorb £4,350, leaving a 
deficit of £1,120. If the price of current be reduced to 434. Mr. 
Vignoles anticipates that there will be an increased demand for 
current, and that the number of lamps connected by March 31 next 
will be 25,000, and on this basis the gross profit would be £3,500, 
and the deficit £850. He recommends the Electric Lighting com- 
mittee to reduce the price of current from Oct. 1 to 4$d. per unit, 
with rebates as under :—Exceeding 500 units and not exceeding 
3,000 units per annum, 23 per cent.; not exceeding 5,000, 5 per 
cent. ; not exceeding 8,000, 74 per cent. ; and not exceeding 11,000, 
10 per cent. 


Heckmondwike. — Тһе inquiry held on Tuesday into the Council's 
application for a loan of 46,500 for extensions cf the electricity 
works wes unopposed. ун 


Heston and Isleworth —Mr. J. Enright has been engaged by the 
Council to prepare plan and specifications for electricity works. 


Huddersfield.—Linthwaite Urban District Council has decided 
not to consent to the Huddersfield Corporation’s application to extend 
their electric supply to Milnsbridge. 

Hull.—Sanction to a further loan of £15,000 for electric lighting 
has been obtained by the Corporation. 


Johannesburg.— The Municipal Council have received proposals 
from the local tramway company for the construction of electric 
tramways, but the Council have resolved to construct and work 
a municipal system, and a committee has been appointed to 
organise details. 


Kingswinford.—The Council have requested the Midland Electric 
Corporation for Power Distribution to carry out the terms of its 
agreement with the Council for the supply of electric current. 


Lancaster.—The Corporation are constructing a system of electric 
tramwayes. For some time negotiations have been proceeding with 
the local tramways company for the acquisition bv the Corporation 
of their undertaking and thus get control of the line between Lan- 
caster and Morecambe, Friction has arisen between the parties and 
matters are at a standstill, 


Light Railways.—An inquiry was opened on Friday into the 
арап of Southend Town Council for an order to extend their 
light railway service. Evidence was given by the Town Clerk 
and others. Opposition was offered by the London, Tilbury and 
Southend Railway Co. and others, and the inquiry was adjourned. 
The Halesowen Light Railways (Extension) Order, 1902, has been 
approved by the Board of Trade. 


Liverpool.—An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £300,000 for extensions of 

e municipal electricity undertaking. The deputy town clerk 
(Mr. E. W. Pierce) said that when the Corporation took over the 
undertaking in 1896 the output was 1,352,000 units, while this year 
the estimate was 22,500,000 units. Further capital was necessary to 
enable them to keep pace with the demand for current. £500,000 
was borrowed in 1896, of which £400,000 went in the purchase of 
the undertaking, and the remainder was spent in extensions. Since 
then £1,200,000 had been borrowed, and practically the whole had 
been expended in extensions The charges for electric current had 
been considerably reduced, for lighting from 74d. to 33d. per unit up 
to 3,000 units per quarter, and 31. bzyond; and power from 5d. per 
unit to 24. up to 3,000 units, and 141. beyond. Consumers had 
increased from 1,300 to 4,058, and the number of 16 c.p. lampe sup- 
plied from 52,490 to 190,011. Technical details were supplied by 
the city electrical engineer (Mr. A. Bromley Holmes), and evidence 
in support of the application was also given by the city controller and 
auditor (Mr. Barrow) and by Councillor R. Dart. 

The Mersey Docks and Harbour Board bave decided to adopt elec. 
tric lighting for the south side of the Huskisson branch dock No. 1 
at an estimated cost of £1,936. 133, current being taken from the 
Corporation mains. ; 


London County Conncil — А6 Tuesday's meeting it was agreed 
to loan £6,000 to Battersea for electric lighting. 

Telephonic Fire Alarms.—It was agreed, on the recommendation 
of the General Purposes committee, that Captain Wells, chief of the 
Fire Brigade, should assign to Mr. A. C. Brown his interest in their 
joint patent for improvement in telephonic fire alarms on condition 
that the free use of the machine be allowed to the Council, and that 
the name of Captain Wells or the Council is not used in connection 
with the patent. Captain Wells receives £200, which he hands over 
to the widows and orphans fund of the Fire Brigade. 

Telephonic Communication, —On the recommendation of the Fire 
Brigade committee it was resolved to connect the Avenue, Bank, 
Battersea, London Wall, Deptford, Eastern, Kensington, King's Cross, 
Paddington and Westminster exchauges of the National Telephone 
Co. with the Fire Brigade statione. i 

Tramways.— It was decided to expend £9,600 and £105,000 for the 
alteration of bridges and the provision of permanent way and rolling 
stock in connection with the reconstruction of electric traction of the 
tramways between New Cross and Greenwich—about 5 miles of 
single track. | 

It was agreed that £73,800 be expended on capital account in 
connection with the reconstruction to electric traction of the tram- 
ways between (a) Camberwell Green and Vauxhall, (b) St. George's 
Circus and Kennington-road, and (c) Kennington Park-road and 
Brixton-road, and that Messrs. J. G. White & Co. be authorised 
to carry out the work at prices based upon those in their existing 


-contract for the reconstruction of the Westminster to Tooting, &c, 


lines. 

A report was submitted by the Highways cominittee with respect 
to the revised estimates for the reconstruction for electric traction of 
the Westminster to Tooting lines; the establishment of an elec- 
tricity generating station at Greenwich, and sub-stations at Brixton, 
Clapham and Elephant and Castle, and sheds at Clapham and 
Balham, and temporary electricity generating station near Lough- 
borough Junction. The original estimates were £623,500, but it 
was now found that the total sum required was £981,497. All the 
additional cost, however, was for work not provided for in the 
original estimates, the chief item being the provision of a much 
larger generating station at Greenwich in lieu of the proposed station 
at Camberwell. The consideration of the report was adjourned, as 
was a report dealing with the proposed erection of car sheds, work- 
shops and sub-atations at New Cross Gate, and a sub.station at 
Camberwell. Sufficient car-shed accommodation will be afforded at 
the New Cross depót for the whole of the cars to be used other than 
those on the Tooting, Streatham and Camberwell lines. The esti- 
mated cost is £644,350 (including land). 

The Highways committee further recommended that application be 
made to Parliament next session to run omnibuses along the routes 
of any tramways while under reconstruction for electric traction 
for a period not exceeding 12 months after the commencement of 
work.— Consideration adjourned. . | 

A special report was presented by the same committee, а 
proposals for new tramways, for which they recommended the Counc! 
to seek powers next session. In all, 26} miles of tramway are proposed, 
at a total estimated cost of about £1,180,750. It was proposed that 
the whole of the new lines be constructed on the underground 
conduit system, with the exception of (a) those through the Black- 
wall Tunnel, (b) over Hammersmith Bridge, and (c) in continuation 
of the Bexley Council’s lines in Widshaw-road, these being con- 
structed on the overhead system. The suggested lines are as follows:— 
1. Hampstead-road terminus to Oxford-street end of Tottenham- 
court-road (5fur. 9ch.) 2. Edgware-road to Harrow-road, via 
Sutherland-avenue (5fur. 6ch.). 3. Hammersmith-broadway to and 


across Hammersmith Bridge, via Bridge-road (3fur. Sch). 4 
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Greenwich to East India Dock-road, via Blackwall Tunnel 
(2 miles 2fur.). 5. Westminster Bridge-road to Victoria Embank- 
ment (2ſur. 7ch.). 6. Harlesden to Hammersmith-broadway (2 miles 
7fur. 7ch.). 7. Shepherd’s Bush to Marble Arch (2 miles 6fur. 5ch.). 
8. Marble Arch to Cricklewood (3 miles 5fur. Gch.). 9, Deptford to 
Herbert Hospital, Woolwich (3 miles 3fur. 5ch.). 10. New Cross to 
Lee High-road (1 mile 3fur. 5ch.). 11. Battersea Park-road to Vic- 
toria (2 miles 4fur. 9:Ь.). 12. Tooting- broad way to Tooting Junction 
station (5fur. 3ch.). 13. Garrett-lane, Wandsworth, to the county 
boundary, via Wimbledon-road (I fur. 7ch.) 14. Rushey Green to 
Bromley Hill (2 miles 3fur. Sch.). 15. Terminus of the Woolwich 
and South-East London tramways to the county boundary near 
Widshaw-lane (1 mile 1fur. 2ch.).— Consideration postponed. 


London Electrical Contractors Association — Тһе annual 
general meeting will be held on Wednesday evening next (July 29) 
at Anderton's Hotel, Fleet-street, London, at 6 p.m. The election 
of officers takes place on this occasion. An extraordinary general 
meeting will also be held a quarter of an hour earlier than the 
ordinary meeting, when some alterations in and additions to the rules 
will be proposed. 

Maidstone.— Application has been made for a further loan of 
£6,567 for electric lighting. | 

Manchester.—The members of the Electricity committee made an 
inepection last week of the sub-stations and other work of the depart- 
ment at present in progress. At the end of March, 1902, the total 
expenditure on mains amounted to £522,123 for Manchester, £42 220 
for Withington, £22,680 for Moss Side, £6,302 for Levenshulme, and 
£2,730 for Denton. On the 14th inst. the total length of mains laid 
was 261 miles. The quantity of electricity accounted for during the 
past year amounted to 11,518,910 units, and the number of con- 
sumers now connected is 4,084. In connection with the Stuart. 
street work 20 sub-stations will distribute energy for the whole of 
the tramway services within the city area (except a portion within 
the half-mile radius of Bloom-street), and also in Failsworth, Droyls- 
den, Audenshaw, Gorton, Denton, Levenshulme, Heaton Norris, 
Mors Side and Withington. These sub-stations will also distribute 
energy for lighting and power in these districts, excepting Failsworth 
and Gorton, the local authorities of which places have not trans- 
ferred their orders to the Corporation. When these sub-stations are 
at work there will be шош 280 miles of mains laid. The 
total cost of buildings and machinery at distributing stations and of 
subways for carrying mains from the Stuart-street station will be 
about £250,000. | 


Mexico.—Arrangements are being made for the conversion to 
electric traction of a portion of the Mexican Railway between 
Esperanza and Vera Cruz, a distance of 179km. (about 111 miles). 
The waters of the Metlac River will be utilised in the generation of 
electriccurrent for workingthe railway, which contains deep gradients. 


Municipal Telephony.—The accounts of Glasgow Municipal 
Telephone department for year ended May 31 have been issued and 
show a total capital expenditure of £192,036. 4s. 10d. Of this out. 
lay £113,212. 4s. 7d. has been on underground construction and 
£20,663. 154 9d. on overhead lines. The central exchange cost 
£11,615. The total revenue amounted to £28,171. 133. 5d., and after 
paying expeuses, including £1,960 for sinking fund instalment, 
there was a net profit of £434. No provision has, however, yet been 
made for depreciation, 

A report on the proposal to establish a municipal telephone system 
for Rochester, Chatham and Gillingham has been prepared by 
Mr. A. R. Bennett, who recommends that, if at all practicable, the three 
authorities should apply for a joint licence for the whole area, and, 
if not, for a concession similar to the Manchester one— that is, con- 
current licences for the three areas, the exchanges, when established, 
to be managed and worked as a joint concern. 

It is announced that there has been a profit of £130 on the first 
year’s working of the Tunbridge Wells municipal telephone system. 
There are over 700 subscribers, 

New Cable Steamer.—It is announced that a new cable steamer 
is being built for the Norddeutsche Seekabelwerke, which will be a 
sister ship to the“ Von Podbielski" The vessel is being built by 
the Vulcan Shipbuilding Co., of Stettin, Germany. She will be 
380ft. in length, and will have, it is stated, tank capacity for 5,000 
tons of cable. | 

Northfleet.—The Council recently decided to invite tenders for 
the transfer of its electric lighting order, but in the absence of a 
transfer clause the Board of Trade decline to consent, and the Council 
now propose to invite tenders for the erection and equipment of 
electricity works. 

Penzance.—The Electric Lighting committee is to discuss with 
representatives of the Cornwall Electric Power Syndicate the terms 
of a draft agreement relating to the erection of works and the supply 
of current in the district. 

Poplar (London).—The agreement with the Millwall Dock Co. 
for the supply of electrical energy to the Millwall Docks has been 
sealed. The Borough Council have decided to act upon the report 
of the borough electrical engineer (Mr. Alfred Blac ) and to 


supply customers with incandescent lamps for renewals free of 
charge. It was stated that complaints as to bad lighting and abnor- 
mal consumption frequently arose from the use of inefficient lamps 
orthe continued use of exhausted lamps. The estimated cost of 
lamps for the first year is £450, and in subsequent years £350, on 
the bus of the present numbers of consumers. | 


Rawmarsh.—A committee is considering the question of the 
Council carrying out its electric lighting and electric tramway power 
obtained in 1898. 


Redruth —The Urban Electric Supply Co, who are erecting 
electricity works and have obtained a contract for public lighting, 
ask for an extension of time beyond Aug. 1 to carry out the contract. 


Royal Assent —Royal assent was given by commission on Tues- 
day to (amongst others) the Kent Electric Power, and the City 
of London (Public Health) Acts. 

Salford.—The Council have applied to the Board of Trade for the 
appointment of an electrical inspector under the Salford Electric 
Lighting Order, 1890. 

South Africa. The Daily Mail of July 23 contains particulars of 
an interview reported to have taken place between their correspon- 
dent at Pretoria and the British Trade Commissioners, Messrs. 
Nichol, Jenkins, and B. Morgan. Тһе Commissioners are stated to 
have been much impressed with the future for British trade in the 
Witswatersrand district, and more especially with the openings for 
electrical machinery of all descriptions. "There is also scope for the 
introduction of tramway plant and material The labour question 
appears by this report to be a serious disturbing factor in any calcu- 
lations made regarding the immediate future of South African trade. 

South Lancashire Tramways.— An address on “ Through Traffic 
on Tramways for Passengers and Goods" was delivered by Mr. J. E. 
Waller, on Monday, before the Liverpool Chamber of Commerce. 
The speaker said the South Lancashire tramways, when constructed, 
together with the Liverpool and Prescot light railways, would directly 
connect up 13 tramway systems, extending from Liverpool to Staly- 
bridge, and representing an aggregate length of about 400 miles. 


Swindon.— The guardians, having received a communication from 
the Local Government Board suggesting the advantage of taking 
electric current from the Corporation for the lighting of their work- 
bouse, have replied that the arrangements for an independent 
installation have proceeded too far for the change to be made. 


The Late Mr. C. E. Grove. —Subscribers to the fund raised to 

rovide a headstone over the grave of the late Mr. C. E. Grove, late 
hoa. secretary of the Electro-Harmonic Society, will be pleased to 
learn that the result ot the peels tegen for this purpose was the 
receipt of £33. 163. 6d, and a handsome tombstone, with suitable 
inscription, has been erected by Mra. Grove in West Ham cemetery. 


The World's Railways.—According to a return recently pre- 
pared by the French Ministry of Public Worke, the total length of 
railways in Europe on Dec. 31, 1900, was 283,534km., comparing 
with 223,193km. in 1890. In America (including North, South and 
Central and the Autilles) the total was 402,703km. and 323,740km. 
respectively; in Africa the total was 18,467km. and 9,331km. ; in 
Asia 60,725km. and 32,929km. ; and in Oceania (including Hawaii) 
25,151km. and 18,732km. The grand total is 790,5 70km. for 1900 
and 627,925km. for 1890. In Europe, Germany takes the lead with 
51,391km. (including railways of first, second and third importance), 
followed by Russia with 48,107km., France 42,826km., Austria- 
Hungary 36,883km.,and the United Kingdom 35,296km. In America, 
the United States, of course, comes an easy first with 311, 287k m. 
in 1900, compared with 263, 228k m. in 1890, Canada, with 28,4 10km. 
and 21, 160k m. respectively, coming second, and Argentina, Mexico 
and Brazil follow with a relatively good show. In Africa, British 
possessions (including EY pt) stand for 12,253km. in 1900, compared 
with 5,658km. in 1890, followed by France with 4,628km. and 
3,595km. respectively. In Asia, British possessions represent 
40,529km. in 1900 and 27,553km. in 1890, Russia шш next with 
8,084km. and 1,433km. respectively, followed at a long distance by 
Japan, Asiatic Turkey and the Dutch Indies. For Oceania the total 
is wholly British except for 161km. for Hawaii. Out of the world's 
total of 790,570km.,, the British empire stands for 143,022km., while 
the United States (including Cuba, Porto Rico and Hawaii) stand 
for 313,623km., leaving for the rest of the world 333,920km. of 
railway. 

Theatre Lighting. —The Alexandra Theatre, Stoke Newington, 
is to be lighted by electricity, current being taken from the Borough 
Council’s mains. | 

Tottenham.—A petition from West Green-road tradesmen to 
establish electricity supply has been referred to committee by the 
Council. 


Water Power in Ireland.—The Londonderry County Council 
have appointed a special committee to inquire into the practicability 
of utilising the water power of the river Bann in the generation of 
electric current. It was stated that 8,000 н.р. would be available 
for three months in summer, and about 24,000 H.P. during the 
remaining nine months of the year. 
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Watford.—The Council have received notification from the Board 
of Trade that the Board has no power to authorise the supply of 
electric energy outside the area prescribed by the Council's pro- 
visional order of 1897. The Council will, therefore, apply for an 
order to enable this policy to be carried out. The increase of popu- 
lation and the erection of factories and other large buildings outside 
the present area render the Council's present powers Inadequate to 
meet the increasing demand for current. 


Wells.—The Council regard favourably the proposals submitted 
by Messrs. Crompton & Co. for the erection of electricity works. 


West London Electricity Supply.—O wing to the increasing 
demand for electric current, the Charing Cross and Strand Electri- 
city Supply Corporation are laying additional cables in the principal 
streets in their urea of supply, including Pall Mall, St. Martin’s-lane, 
Garrick. street, Strand, Long Acre, &o., at an estimated expenditure 
of about £50,000. ` 

Wolverhampton.— A special meeting of the Council was held on 
Monday to consider the question of tramway inter-communication 
between Wolverhampton and neighbouring towns Many letters 
have passed between the Council and the British Electric Traction 
Co. on the subject, and the Tramways committee reported they had 
made three offers to the company, none of which had been accepted, 
but in their last letter the company stated that with slight modifica- 
tion one or other of the offers might supply a solution. 

Ald. S. Crappock then moved:—‘‘ That, subject to the consent of the 
Board of Trade, a single line of track be forthwith constructed upon the 
Lorain surface contact system along Bilston-road, provided that the Lorain 
Steel Co. agree to the same conditions as at present apply to the other 
lines laid down by them in the borougb." He said he objected to the 
overbead system for Dudley-road because he contended that the Lorain 
rystem was proving to be a most satisfactory one. It would be no use 
having dual control over that piece of line, and if an alien company were 
allowed to run into the borough the Corporation would find that they 
would run their cars at à loss. It had been said that the isolation of the 
borough from the adjoining towns was ruining Wolverhampton ; but he 
denied that such was the case. It would be a mistake to allow a great 
company to run into Wolverbampton. The company was going to Dirming- 
ham, and a great battle would be fought there, and there would be a fight 
in Wolverhampton if they were allowed to lay down their linea. 

The Mayor (Mr. Plant) seconded, and contended that the borough ought 
to retain the trams in their own haads. 

Мг. G. R. THoRNE moved that the report be referred back to the com- 
mittee, with instructions to appoint a sub-committee to continue negotia- 
tions wi'hin limita, and with power to make a final settlement. The reason 
the negotiations had fallen tbrough was because there had been too much 
pereonal feeling, passion and invective imparted into the matter. 

After an animated discussion the origioal resolution was carried. 

Worsley.—The Lancashire Electric Power Co. offer to supply 
electricity in bulk, and a committee has been appointed by the Council 
to meet the company to discuss terms. 


Yeovil —The Council have received an offer from a company to 
а а lease of а provisional order and make an annual payment оѓ 
50. 


X-Ray Outfits for the Navy.—It is announced by the British 
Medical Journal that complete Róntgen ray outfits are to be installed 
on all the flagships of His Majesty's navy at a cost of £67. 183, 6d. 


per ship. ; 
Annual Outings.—The employés of the Hart Accumulator Co. 
held their annual outing on 19th inet. at Epping. 
The annual outing of the employés of the Lowestoft electricity 
department took place last week, when a visit was paid to Buckenham 
Ferry. The borough electrical engineer (Mr. G. A. Bruce) accom- 


panied the party. _ 

Oricket —In a match played at Clifton Junction between the 
Chloride Electrical Storage Co.’s club and the Tudor Accumulator 
cricket club, the Chloride team were successful with a total of 42, 
against Tudor's 34. The customary réunion of the teams followed 
the match at the tea party. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 

The directors of the North-Eastern Railway Co. announce in an 
advertisement that they are prepared to receive tenders for the com- 
рою electrification of about 37 miles of standard gauge line о 

ouble track) in the neighbourhood of Newcastle-on-Tyne. Tenders 
must be divided into two sections—viz., electrical equipment of 
coaches and permanent way, and high-tension cables and sub-station 
equipment, but tenders for either section separately will not be con- 
sidered. Specifications, &c., may be obtained after 29th inst. from 
the company's chief mechanical engineer (Mr. Wilson Woradell), 


Gateshead. on-Tyne, or from Mr. Charles H. Merz, consulting engi- 
neer, 28, Victoria-street, Westminster, S. W., from whom further 
information may be obtained. Tenders, aldressed to the secretary 
(Mr. C N. Wilkinson), must be delivered at his office in York by 
noon, Ost. 7. 


Leicester Tramways committee invite tenders for steel girder tram- 
way rails and fishplates ; bolta, nuts and tie-bara ; points, crossings 
and special track work ; stoneware pipes and conduits ; feeder cables ; 
telephone and test wires; roadway frames and covers; overhead 
electrical equipment and copper bonds ; steam-raising plant, engines, 
generators, batteries, boosters, switchboard, overhead travelling 
crane, &c., and also for electric tramcars. An advertisement contains 
further particulars. Specifications, &c., of the borough engineer 
(Mr. E, George Mawbey, M.Inst.C.E.), Town Hall, Leicester, and can 
be seen at the office of the consulting engineer (Mr. E. Manville), 29. 
Great George-street, Westminster, S.W. Tenders to chairman of 
committee by noon Sept. 3. 


Malvern Urban District Council invite tenders for two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternators 
ex^iters and switchboard, high and low-tension concentric cables and 
transformers. Specifications, &c, from the engineer and surveyor 
(Mr. H. P. Maybury), Council House, Malvern. "Tenders (addressed 
chairman of the Gas, Water and Electricity committee) by Aug. 23. 
An advertisement contains further particulars. 


Coventry Corporation require tenders for supply of single or two- 
phase electric motors for hiring, the single or two-phase to rua at 
50 periods and single-phase at 87 periods, voltage 200, sizes from 
$ to 50 BHP. Some further particulars are given in au advertise- 
ment. Tenders to Mr. Lewis Beard, town clerk, 10, Hay-lane, 
Coventry, by 10 a.m. Aug. 5. 

Manchester Corporation Tramways committee invite tenders for 
the aupply of quick-break switches. Specifications, &e., from Mr. J. M. 
McElroy, general manager, tramways departinent, 55, Piccadilly, Man- 
chester, where tenders (addressed chairman of committee) must be 
sent by 1 p.m. Aug. 2. An advertisement gives further particulare. 


Warrington Corporation invite tenders for cables, Specifications, 
&c., from the consulting engineers (Messrs. Preece and Cardew), 8, 
Queen Anne’s-gate, Westminster, S. W. Tender, addressed to town 
clerk (Mr. J. Lyon Whittle), Town Hall, Warrington, by noon 
Aug. 6. See advertisement. 

Warrington Tramways committee require a set of car-lifting jacks, 
an armature removing bogie and two 12-ton travelling jacks, Tenders 
by Aug. 4. 

Hendon Urban District Council desire tenders from companies and 
other’ for the purchase or lease of their provisional order (1899) for 
electricity supply. Tenders to the chairman before 4 pm. July 23. 
Some additional particulars will be found in an advertisement. 

Wolverhampton Guardians invite tenders for electric lighting plant, 
and for wiring their new workhouse. Specifications, &c., from the 
architect, Mr. A. Marshall, King-street, Nottingham, and tenders to 
the clerk (Mr. Frank Harrison) by Aug. 13. See advertisement. 

Truro Electric Lighting committee invite proposals for the electric 
lighting of the city, which must be sent to the town clerk (Mr. Robert 
Dobell) by 31st inst. See advertisement. 

Farnworth Urban District Council require a 400 нр. enclosed 


high-speed engine direct-coupled to a 250kw..lighting and traction 


generator, extensions to switchboards, pipe work, foundations, conden- 
sing plant, &c. Tenders to clerk, Council Offices, Farnworth, R S. O., 
by noon July 31. | 

. Ilford Urban District Council invite tenders for a combined track- 
watering and sweeping car on maximum traction truck with com- 
plete electrical equipment. Tenders to chairman of Council by non 
Aug. 19. . 

London County Council invite tenders for seven tubular fuel 
economisers and seven motors, and also for dampers and frames for 
flues and chimney openings. "Tenders to clerk by Aug. 15. 

Pontypridd Council invite tendera for cables and dust destructors. 
Tenders to chairman Electric Lighting and Tramways committee 
by July 31. 

Bexley Council require tramway and lighting cables, switchboards, 
accumulators, motor booster, rotary converter and motors, Tenders 
by Aug. 9. = 

Swindon Guardians invite tenders for electric lighting installatio 
at their workhouee and infirmary. Tenders by 29th inst. 

Dundee Gas Commissioners require tenders for machine tools, &:., 
for Dudhope Crescent-road electricity works. Tenders by noon Aug. l. 

Dublin Lighting committee invite tenders for construction of cast- 
iron subway uader the Grand Canal Dock. Tenders by noon July 29. 


Tenders are required for ‘boilers, wrought-iron emoke stack, high- 
speed engines, single-phase alternator, exciters, surface condenser, 
main switchboard, transformers, mains, &c., for the King Electric 
Lighting and Cold Storage Co. (Ltd.), King William’s Town, South 
Africa, Specifications from London agents (Messrs. A. E. Booth & Co.), 
16, New Union-st., Moorfields, E.C., to whom tendera by Aug; 7. 
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` Tenders are invited until Aug. 11 by the Provincial Goverment 
authorities, Liege, for the construction and working of an electric 
tramway between Seraing and Val St. Lambert. Tenders to 
Le Gouvernement Provincial, Liege, Belgium. 


TENDERS RBOBIVED AND ACOCBPTED. 


Walsall Corporation have коре the tender of Messrs. Crompton | 


& Co, for the supply of a reversible booster and switches at £322. 

The tender of the Hart Accumulator С, has been accepted for the 
supply of a storage battery for the Fulham Union electric lighting 
installation. | 

London County Council have received six tenders for laying stone- 
ware duct for electric cables between the temporary electricity station 
to be erected at Loughborough Junction and the Tooting, &c., tram- 
ways, and that of Mr. J. A. Ewart, £6,173. 58. (the lowest tender), 
was accepted. ö / 


Bexley District Council have accepted the tender of Hadfield’s 


Steel Foundry Co. for points and crossings, and that of John Fraser 

and Son for boilers, | 
West Ham Corporation have accepted the tender of Messrs. Wittin 

Broe. for 50 car bodies, trucks, controllers and motors at £518 per car. 


Dartford District Council has let а contract to Callender’s Co. for 


the laying of electric lighting mains. 


For alteraticn to car sheds, &c., at the Balham depót the tender of 
Messrs, C. R. Roberts & Co,, at £1,900, has been accepted by the 


London County Council. 


BUSINESS NOTICBS. ET 
Mr. Herbert Umney has opened offices at 46, King William-stréét, 
London, E.C., and represents the firms of W. R. Renshaw & Co. 
(Ltd.), Stoke-on-Trent; Isaac Storey & Sons (Ltd.) Manchester; 
Pollock, Whyte and Waddell, Johnstone, N. B.; T. D. Robinson 
& Co. (Ltd.), Derby ; and Mason Bros., Cradley Heath. 

Messrs. F. S. Thomas and R. H. Stimpson (trading as the Saxonia 
Electrical Wire Co.), engineers and electricians, Roan-street, Green- 
wich, have dissolved partnership. Debts by Messrs. Е. S. Thomas 
and S. Turnor Smith, who continue under the old title. 

Messrs. Crompton & Co.’s Chelmsford works will be closed for the 
annual holiday from Aug. 2 to Aug. 11. A small staff will remain 
to deal with urgent matters. 

Messrs. Evershed and Vignole» works at Harrow-road, London, 
W , will be closed from Saturday, Aug. 2, until Monday, Aug. 11. 
Only urgent matter will be attended to. 


LIQUIDATIONS. 

Official intimation appears on another page that notices referring 
to the liquidation of the Hiram Maxim Lamp Co. (Ltd.) have no 
reference whatever to the Sir Hiram Maxim Electrical and Engi- 
neering Со. (Ltd.). 

Claims against the Trafford Power and Light Supply (Ltd.) 
must be sent to Mr. E. E. Johnson, 78, King-street, Manchester, by 
Sept, 6. This company’s undertaking was acquired, and is being 
carried on, by the Trafford Power and Light Supply (1902), Ltd., 
and consequently the Trafford Power and Light Supply is being 
voluntarily wound up. | 

A meeting of the Bute Electrical Mfg. Со. (Ltd.) will be held on 
Sept. 8, at 12, Mount Stuart-equare, Cardiff, to receive an account of 
the winding up. 


* 


Plant, &c., for Sale. Norwich Electricity Co., in order to make 
room for larger sete, offer for sale some Willans a e direct-coupled 
to Laurence-Scott shunt. wound dynamos. Inquiries to the Company, 
Duke-street, Norwich, where the plant is running., See also advertise- 
ment. К ca 


A dynamo by P. R. Jackson & Co., giving 160 amperes at 200 |: 


volte, is advertised for sale. 


Some excellent plant, suitable for mill lighting or for a complete 
installation of 500 lights, is for disposal. See advertisement. 

Sale by Auction.—The tramways system of the borough of 
Cardiff having been electrically equipped, horse cars are no longer 
required and will be sold by auction on July 28 at the Corporation 
depót, Wood-street, Cardiff. Some further particulars are given in 
an advertisement. i | 

Patent for Sale.—A patent relating to generation and regulation 
of electricity supply is advertised for sale on another page. 

"Steel, Tools and Fuel.”—Mr. Francis Marsden, consulting 
engineer, of St. Petersburg (Russia), has prepared for circulation, in 
many languages, an interesting little work entitled Economising on 
Steel, Tools and Fuel,” which he deseribes.as “ Corrected knowledge 
of the nature and property of all the various qualities, tempers and 
sorts of steel as usually worked, with a description of a new hardening 
process.” 

Catalogue—We have received a copy of the new catalogue of the 
Cothias Alloy Co., of Ivry-Port, France; from Messrs. Norman and 
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Young, 36, Camomile-street, E.C., who are agents for the United 
Kingdom. М. Cothias, has discovered several alloys which can 
be cast in metal moulds, and the surface of the moulds being highly 
finished and polished, besides. being made to the exact required 
dimensions, the castings are in a finished condition on leaving the 
mould, and are all exactly alike, thus making the system peculiarly 
suitable for repetition work in connection with electricity meters, 
arc lamps, &c. We have a specimen before us which is a clean 
casting, requiring no tooling or machinery to make it fit for use. 


. * Anglo-Japanese Gazette.”—This is the title of a new monthly 


devoted to the commercial and social interests of the British empire 
in Japan. The price is 6d, m 

. Typewriting Telegraph —-A new illustrated pamphlet, con- 
taining particulars of the typewriting telegraph (Steljes’ patent) is 
issued by the Typewriting Telegraph Corporation, Dashwood: оше. 
London, Е.С. This machine can now be rented from the postal 
authorities, and can be worked on any existing telephone circuit. 


Exports of Electrical Apparatus and Material —The follow- 
Ang list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from July 16 to 22, with the ports of 
destination :— 

Africa—Alexandria, £500 (tele 


. | ph material) ; Durban, £5,734 (inclu- 
ding £1,362 telegraph material) ; 


arache, £16 ; Port Elizabeth, £1,£80. 


Argentina —Buenos Ayres, £1,703. Australasia— Melbourne, £611 ; Otago,- 


£70 ; Perth, £1,169 ; Sydney, £1,047. Belgium —Ghent, £10 ; Ostend, 
£262. Burna — Rangoon, £12. Ceylon Colombo, £3,932. Cina — 


«| Sbanghai, £105 ; 'Pientein, £39. Denmark Copenhagen, £1,258 (including 


4177 telegraph material). Gibraltar, £23. . Holland — Amsterdam, £123 ; 
Rotterdam, £35 (telegraph wire). India Bombay, £306 (telegraph mate- 
rial) ; Calcutta, £1,923 (including £1,053 telegraph instruments) ; Madras, 


£7. Japan—Moji, £71; Nagasaki, £500; Yokohama, £106. Noricay— 


Christiania, £45 (telegraph wire). Russia—Riga, £68 ; St. Petersburg, 
£220. Total £21,473, against £7,835 in the corresponding week last year 
(July 17 to 23). | 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS 


Nork.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom 
panies application, an asterisk is afixed. 

Unless otherwise stated, the application is made in London. 


May 23, 1902. 
11,722. J. J. Carter. Dublin. Trolley head, arm and safety appliauce. 
11,725. L. M. WATERHOUSE and SIMPLEX STEEL CoNDurT Co. Liverpool. 
Metallic conduita and fittings. 
11,728. O. Pearson. Newcastle-on-Tyne, Switch. 
11,765. C. W. S. CRAWLEY and А. P. TRoTTER. Measuring temperature at 
& distance by electrical means. 
May 24, 1902. 7E 
11,800. A. Denny and J. A. ROBERTSON. Glasgow. Electrical indicator. 
11,814. Н. H. Lake. Preventing sparking. (General Electric Co., U.S.) 
11,815 and 11,817. Н. H. Laxe. Electric railways. (General Electric 


Co., U.S.) 

11,816. H. H. Lake. Variable speed electromotors. (General Electric 
Co., U.S.) | 

11,818. Н.Н. Lake. Switches. (General Electric Co., U.S.) 

11,819. H. Н. Laxe. Insulating conductors or windings of electrical 
apparatus. (General Electric Co., U.S.) 

„11,820. H. Н. Lake. Electrical connection for current-measuring instru- 

| ments. (General Electric Co., U.S.) 

11,821. H. H, Lake. Brush holders. (General Electric Co., U.S.) 

11,822 H. H. Lake. Control of electric circuits. (General Electric Co., 


US.) JT 
11,825. H. H. Lakv. . Regenerative apparatus. (General Electric Co., II. S.) 
11,824. H. Sun Dyoamo.electric machines. (General Electric Co. 
US) . HN: | 
11,825. H. H. LAKE. Transformers. (General Electric Co, U.S.) 
11,826. Н. H. LAKE. Rheostats. (General Electric Co., U.S.) 
11.827. H. H. LAKE. Magnetic clutches. (General Electric Co., U.S.) 
11,828. 5 Н. Lakg.. Regulation of dynamo machines. (General Electric 
70., U. S.) ў | 
11,829. H. H. LAKE. Starting devices. (General Electric Co., U.S.) 
11,830. H. H. LAKE. Brush holders. (General Electric Co., U.S.) 
11,831. H. H. Laxe. Field magnets. (General Electric Co., U.S.) К 
11,832. D лкт. Oil guards for commutators. (General Electric. Co.,. 
3.) | | 
11,833. H. H. Lake. Switches. (General Electric Co., U.S.) 
11,834, Н. H. Lake. Condensers. (General Electric Co., U.S.) 
11,835. H. H. Lake. Speed régulators. (General Electric Co., U.S.) 
11,856. Н. H. Lake. Commutator brushes. (General Electric Co., U.S!) 
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11,837. H. H. Lage. Electric railways. (General Electric Co., U.S.) 12,540. G. Н. Ковіхвох. Southampton. Electrical water-gauge indicator. 
11,838. H. H. Laks. Controllers. (General Electric Co., U.S.) 12,543. A. C. Brown. Electric signals. 
11,839. H. Н. Laxe. Controlling devices for ares. (General Electric Co., | 12,551. A. B. Turini. Wireless telegraphy. 
U.S.) 12,586. J. C. Stewart. Glasgow. Electric generators and motors. 
11,840. H. H. Lake. Cleats or holder for electric conductors. (General | 12,590. D. L. CHaPMAN. Manchester. The zinc dust secondary cell. 
Electric Co., U.S.) 12,015. Barrisu THomson-Hovuston Co. Regulators for alternating-current 
11,841. H. H. LAKE. Apparatus for measuring potentials. (General circuits. (C. P. Steinmetz, U.S.) 
Electric Co., U.S.) 12,416. Brirish Taomson-Hovuston Co. Tubulating machines for electric 
11,842. H. H. Lake. Meters. (General Electric Co., U.S.) lamps. (W. В. Burrows, U.S.) 
11,845. Н. H. Lake. Fuser. (General Electric Co., U.S.) 12,458. Ѕтвмемз Bros. & Co. Induction coils. (Siemens and Halske A. G., 
11,814. Н. H. Laxe. Controlling electro-meters. (General Electric Co., Germany.)* 
U.S.) 12,459. C P. JonaNsEN. Electric safety devices for rail ways. 
11,845. H. H. Lake. Plug fuses. (General Electric Co., U.S.) 12,449. L. J. ARON. Metering electrical energy to be charged for under 
11,846. H.H. Lake Railway signal apparatus. (General Electric Co., U.S.) varying conditions of supply. 
11,847 and 11,848. H. H. Laks. Variable speed driving mechanism. 12,458. W. Jopp, A. Fraser and G. Draper. Telegraphic perforators. 
(General Electric Co., U.S 12,463, 12,469 and 12,476. E. Weston and A. O. Benecke. Electrical 
11,849. Н. Н. Laks, Controlling motors from a distance. (General Elec- indicating and recordiog instruments.“ 
tric Co.) 12,474. H. SHORMAKER. Wireless telegraphy.* 
11,850. H. H. Lake. Volt-ampere meters or direct current wattmeters. | 12,481. G. C. Fricker and G. Н. NisBETT. Maximum demand indicators. 
(General Electric Co., U.S.) . | Juve 2, 1902. 
11,851. Н. H. Laxe. Windings of transformers and other high potential 12,483. J. P. TIxRXET and J. MaLoNE. Dublin. Electric signalling on 
windings. (General Electric Co., U.S.) electric railways and tramways. 
11,881. I.. J. ABRaHAMS. Electric fire alarms. — Р 12,494. R. S. Borns. Ѕіоскіоп-оп-Теев. Safety guard for electric tramcars. 
11,889. W. Norres. Liverpool Electric igniting of mines. 12,517. G. L. Hocaw. Multiplex telegraphy. 
11,914. G. C. FrickER. Maximum demand indicator. 12.536. J. BLAck and T. Ново. Electric tramcara.* 
May 26, 1902. 12,547. F. von LIIB ERM ANN. Electrolytic baths.“ 
11,919. F. C. N. Вевон and F. Farrer. Brighton. Maximum demand | 12,554. Siemens Bros. & Co. "Telephonie communication. (Siemens and 
indicator, cutout or switch. Halske A. G., Germany.) _ : 
11,940. РАгАТГНЕ ENGINEERING Co. and R. BLAKISTON. Liverpool “Frog” | 12,556. Н. Kigrgg. Thermo-electric batteries. 
for overhead conductors.* 12,570. I. B. Birxpaum. Telephonic instruments.“ 
11,950. C. MircHELL. Yorkshire. Brush holder.“ 12,575. Е. DEssAUER. Liverpool. Electrolytic circuit-breakera. 
11,971. J. О. Кнорез. Liverpool. Incandescent lamps. 12,978. P. M. Justice. Current-reversing mechanism for oscillating elec- 
11,972. A. FISCHER. Accumulator plates. tricity metere. (Theiler & Co., Switzerland, and P. Eilig, 
11,975. A. FiscHER. Negative plates for accumulators. Germany.)“ 
11,994. O. GRA RT zn. Circuit -elosing devices for the line selectors of | 12,581. A. Zeupgn. Electric traction apparatus.“ 
telephones.” 12,582. W. L. Wise. System of electric lighting. (Moor Electrical Co., U.S.)* 
May 27, 1902. 12,588. Е. Dessauer. Röntgen tube. 
12,003. C. BEckiNasALE. Cheltenham. Feeder pillar for electric tram- June 3, 1902. 
ways and power distribution. 12,604 d L. RosERTSON. Automatic telegraphic field transmitter. 
12,075. W. A. PRIIIIrs. Method of waterproofing electrical insulating or | 12,607. W. G. INGLEFIELD and Н. G. Hackett. Manchester. Electric 
other materials. tramcars. 
12,078. H. H. Lakz. "Transformers. (Generel Electric Co., U.S.) 12,621. W. R. V. MARSHALL, Glasgow. Dynamo electric machines. 
12,079. Н. H. Lake. Laminated cores of dynamo-electric machines. | 12,671. C. G. BunkB. Telephone systems.“ 
(General Electric Co., U.S.) 12,684. W. GnirriTHS and B. Н. Веркі, Preventing leakage of current 
12,080. Н. H. Laxz. Field- -magnets of dynamo-electric machines. (General to studs in surface contact systems. 
Electric Co., U.S.) 12,687. W. P. THompson. Polyphase current transformers. (Berliner 
12,081. Н. H. Lake. Lubricating devices for trolley wheels, (General Maschinenbau A.G. vorm L. Schwartzkopff, Germany. 1 
Electric Co., U. S?) 12,689. A. VaNDAM. Combinations of electric switches and wall · plugs. 
12,085. Н Н. LAK R. Are lamps. (General Electric Co., U.S.) 12,691. Н. СоЁхор and C. FOURNIER. Liverpool. Electric decomposition 
12,106. J. I. Soupgt and J. TUBRI. Liverpool.  Pull-down devices for of alkaline chloride:. ' 
trolley poles. 12,694. L. Loner and F. PORSCHE. Coils for dynamo electric machines. 
12,110. J. Youna. Telephonic intercommunication.* 12,697. A. MuiRHEAD. Perforators for automatic telegraph transmittere; 
12,120. W. T. PEMBER. Electromagnetic brakes. 12,700. S. A. RoSENTHAL. Active material for accumulators. 
12,121. A. DoMaskinos. Telegraphic apparatus.“ 12,702. G. GIN. Electrical production of iron alloys with simultaneous 
May 28, 1902. production of alkaline oxides and earths. 
12,129. Е. M. Lewis and H. S. HATFIELD. Brighton. Arc lampe. 12,706. Совхвілоз D. Енквт. Wireless telegraph systems." 
12,156. C. D. ABEL. Incandeecent lamps. (Siemens and Halske A.C, 


Germany.) 


12,157, 12,158, 12, 159, 12,160 and 12,162. C. D. Aset. Manufacture of 


12,161. 


12,182. 
12,201. 
12,205. 


12,207, 


. J. J. Н. SrTURMEY. Coventry. 


. C. TURNBULL, jun. 
. H. H. LAKE. 
H. H. Laxe. Electrical cutouts or fuses. (General Electric Co., U.S.) 
H. H. LAkB. Dynamo-electriomachinery. (General Electric Co., U.S.) 
. H. H. LAKE. Electric fuse-boxes. 
. A. PoLLAk. Electric motor road vehicles. 

. Е. DE Marg. Electric heating device.“ 

. J. WETTER. Electric rail ways and tramways, (A. Sengel, Germany.) 


. L. RoTTENBURG and _PaTERSON, CooPER & Co. 


filaments for incandescent lamps. (Siemens and Haleke A.G., 


Germany.) 

C. D. ABEL. Incandescent lampe. (Siemens and Halske A. G., 
Germany.) 

O. Imray. Glow lamps with osmium filaments. (Oesterreichische 


Gasglühlicht und Electricitäts Gesellechaft, Austria.) 
H. H. Lake. Controlling devices for electric motors. 
de l'Industrie Electrique, Switzerland.) 
J. Н. GoLDING. Securing fittings to flexible conductors. 
Е. DR Marg. Electrothermic ventilator.* 


May 29, 1902. 


(Compagnie 


Duryea, U.S ) 


. J. ASPDEN and G. AsPDEN. Halifax. Brushes for e and 


motors. 


R. T. Quass. Boscombe. Circuit- breaker. 


. Н. BREMER. Arc lamps. 
H. Pacs, Permanent ways of electric rail ways. 
. A. ENGELSMANN. Light accumulators for continuous and alter: 


nating currents.“ 
Pressure regulating apparatus. 
Electric switches. (General Electric Co., U.S.) 


(General Electric Co., U. S.) 


May 31, 1902. 

Glasgow. Instru-. 
ments for measuring. electric currents and minute mechanical 
strains or movements. 

L. RoTTENBURG and PATERSON, Coors & Co. 
motor - starting switch. 


Glasgow. Electric 


Electric ignition mechaniem. (C. E. 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can be obtained at the uniform price of 8d. each. 
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. WATERHOUSE and SIMPLEX STEEL CoNDvuiT Co. 
. La Coun and RINK. 
. Coonsy. 

. EISEMANN. 
. Hirst and Woop. 
. JOHNSON. 
. KocHENDORFER. Electric typewriters. 
. THOMPSON (Ulke). 


. PORTER. 
. NEwTON (Bliss Electric Car Lighting Co.) Systems of electrical 


. Lake (Giroux and Seddon). 


. JUSTICE (Rowland Telegraphic Co.). 
. SIEMENS Bros. & Co. (Siemens and Halske A.G.). 


1902. 


. CALLENDER'8 CABLE AND CONSTRUCTION Co. and Wann. Connect - 


ing cables to junction boxes, earth plates and other parts. 

Fuse-boxes. 

Electrolysis of alkaline chloride solution“. 

Repayment electric supply controlling apparatus. 
Electric ignition for explosion motors. 

Section insulators. 

Arc lamps. 


Electrolytic separation of metals. 
Bavwo. Electrical cooking apparatus. 


. JOSEPH and GARDNER. Circuit breakers or cutouts. 
. RIGNON and EISENMANN. 


Continuous-burning arc lamp with 
inclined carbone. 
Storage batteries. 


distribution. 


. NEWTON (Blies Electric Car Lighting Co.) Brush mechanism for 


dynamos. 


. ALLISON (Banks). Battery. 
. SIEMENS BROS. & Co. 


(Siemens and Halske A.G.) Connecting 
continuous-current motors to network on starting. 


. НООКЕН. Arc lamps. 


Oris ELEVATOR Co. (Ltp.) (Otis Elevator Co.). Electric trans- 
mission of power. ; 
Electrical sterilising and preserving 


apparatus. д 


. KROUCHEOLL Vacuum discharge tubes. 
. JENSEN (Dr. G. Langbein & Co.). 


Production of metallic 
deposits by electrolysis. 
Transmit ting devices. 


Regulating 


pressure of alternating · current dynamo · electric generators, 
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COMPANIES’ MEETINGS AND REPORTS. 
А | 
Eastern Telegraph Со. (Ltd.). 


The sixtieth half-yearly ordinary general meeting of this Company was 
held on Wednesday, at River Plate House, Finsbury Circus, under the 
presidency of Sir JoHN WOLFR Barry, K. C. B. , 

The SECRETARY (Mr. George Draper) read the notice calling the 
meeting, and other formal business having been disposed of, 

The CHAIRMAN said: It is now my duty to bring the queations 
rela'iog to the Company before the meeting, and to conclude with a motion 
for the adoption of the report. The shareholdera wil see from the 
report before them that the gross revenue for the half-year to March 51, 
1902, was, in round figures, £617,000, as against, ia the corresponding 
period of 1901, £624,000, or a decrease of £7,000. The shareholders must 
remember that we are making a comparison with a year which was the 
second largest in receipts that has ever been noted in the histo:y of 
the Company, and I thiok you will not forget that in January last 
I ventured to say that we could hardly expect the continuation of the 
very large revenues we had been receiving in the earlier stages of the 
war. It is, therefore, on the whole, I think, satisfactory to find that the 
diminution which we report in our revenue of £7,000 is no larger. It is 
also a very pleasant thing to realise that our commercial traffic with South 
Africa is showing à marked amount of vitality and is iocreasing —not very 
largely, but still in an encouraging way, since the termination of the war. 
Thus I hope that we may all look forward to a large amount of commercial 
business with those great colonies now that they are happily settled under 
the British crown. | 

Turning to the expenditure, you find that the ordinary expenses for the 
half-year amounted to £149,000, as against £135,000 in the corresponding 
period of 1901, or an increase of about £14,000. A few words are neces. 
gary to explain the reason of the increase. With respect to about £5,600 
it is accounted for by our having to pay our proportion of the establishment 
charges of the stations belonging to the other associated companies, parti- 
cularly on the new direct route to Australia, via the Cape. That is a 
matter we have undertaken, and, of course, we cannot carry on the extra 
stations without some increase in expenses. The other principal items 
of increase are salaries and wages at home aud abroad, and mainten- 
ance of our instruments and the introduction of improvements. The 
salaries and wages at home and abroad increase in a natural proportion. 
I think it is the experience of everyone that these expenses tend to grow, and 
we have, I am happy to eay, associated with the Eastern Company a very 
efficient and highly-trained staff, who claim the agreed increment of their 
pay as time goes on. There is another matter causing us t» deal with 
increased salaries and wages, and that is the large increase in the extent of 
our ramifications and the necessity we are now under, owing to the reduc- 
tion of the tariffs, of carrying в very largely increased number of words in 
proportion to the receipts. 

As the tariff is lowered, if we keep up our standard revenue, as I hope 
we shall do, with the small exception I have mentioned, we cannot do it 
without doing more work, and that costs more money. Аз to the 
maintenance of electrical instruments and the introduction of improve- 
ments, this is a matter we cannot shut our eyes to. We feel ourselves 
bound to adopt the newest improvements, when the newest are the 
best; at any rate we adopt what we consider the best improvements, 
not only for getting more speed out of our cablea, but also for the 
&voidance of errors, which are not only irritating to the recipients of 
the messages, but also to the companies sending the telegrams. I 
think we may congratulat» ourselves on having kept well abreast of all 
modern requirements in that direction, and we gan claim to carry our 
mes:ages with as few complaints as are received by any company. 

With regard to the repaira and renewals of cables, the expenssa in 
the past half-year were £39,000, as against £46,000 in the corresponding 
period of 1901, showing a decrease of £7,000, which, of course, in dealing 
with the whole cost of our work, has to be deducted from the former 
increase of £14,000 to which I referred. This £7,000 is a saving, however, 
which may not be realised in another half-year, because it depends entirely 
upon circumstances beyond our control. Thenumber of days on which our 
ships have been in harbour has been rather larger than in the previous 
year, owing to the fact that le-s frequent interrupt ons of the cables have 
taken place. Our ships, generally speaking, are, we may say, fully employ ed 
either upon our own cables or those of other companies, who remunerate 
us for the services we render them in this matter. Abstract C in the report 
will give you the full particulara of that matter. The average relatioa 
of the total expenses to revenue for the last 10 years was 54:85 per 
cent, whereas the present financial year works out as 34°10 per cent. 
showing that although our expenses have an upward tendency, their rela- 
tion to revenue this year is rather below the average. You must also 
remember that in dealing with expenses of this kind we have to look to 
the income tax, which 1 am sorry to say has been constantly growing ; 
but we may hope in future that with peace we may see a diminu'ion in 
that item of our costs. 

The broad result of the half-year's working is that, after paying the 
interest on the preference and debenture stocks, and meeting ordinary 
expenses, we are able to declare the same dividend and bonus as usual, and 
to carry to the general reserve fund the eum of £175,000, as against 
£205,000 in the corresponding period of last year. We have applied from 
the general reserve fund an equal sum of £175,000 in the reduction of the 
expenditure on account of new cables, leaving in the suspense account for 
new cables the sum of £950,000 still to be dealt with. 

I have on several occasions referred to the tariff between Great Britain 
and India and to the protracted negotiations with Continental Adminietra- 
tions interested in this correspondence. I am glad, therefore to be able to 
state now that wehave at last been ableto persuade that Administration which 


had deferred i.s decision to agree to the reduction, and the tariff of 2e. 6d. 
a word came into operation on March 1 last. I might, perhaps, take 
this opportunity of saying that a very unjust sort of insinuation has 
been made against this Company in the public prints—under the name 
of a well-known Member of Parliament —that this Company, although 
it has stated for the last 18 months that it was willing and anxious 
to make the reduction, was really unwilling to do зо, and was very glad 
that obstacles were placed by other Administrations in the way of the 
reduction being made. I may say for this Board and for the Company at 
large that that is entirely untrue. We have been working perfectly 
boná fide with the India Office for the last 18 months to make this reduc- 
tion, and the reduction has come about in consequence of the efforts of 
this Company and of the India Office ; and we feel rather aggrieved that we 
should be accused of having set about this work in a half-hearted way. I 
think that the India Office fully realises that we have completely done our 
duty in the matter. In order to earn the same amount of revenue from 
Iudia, and to make up for the reduction in the tariff, we must carry 
about 60 per cent. more words, and up to the present the increase 
has b2en about 17 per cent. It is gratifying to notice any increase 
in traffic as the result of tariff, and we may, perhaps, say that this 
increase is the result of tariff, but it does not follow that it is, 
because the increases and decreases depend on other circumstances 
altogether sometimes, but assuming that a diminution of tariff has resulted 
in au increase of 17 per cent. in words, you will see that we have realised 
about one-fourth of the additional number of words necessary to produce 
the same amount of money that we had before ' 

In regard to another matter of tariff, you are, perhaps aware that on 
January 1 last the tarif between Great Britain and certaia colonies in 
Australia was reduced from 33. 64. to 5з. per word under an agreement 
with those colonies, and as those telegrams had to pass through the Straits 
Settlements and the Dutch Indies, we naturally had to take into considera- 
tion whether it was not fair and right that the rates between Europe and 
those places which are on the road should de made somewhat less, and after 
much consideration it was decided to make the reductions notified in para- 
graph 7 of the report. These reductions, I may say, have been much 
appreciated by the merchants in the places benefited, and we bave reason 
to hope that the increase of traffic will, after a time, recoup us for the loss 
of revenue which has been occasioned. There again, we shall hope that 
the tariff will have the effect of reinstating us in our former position, but 
at present we are suffering some loss. | 

The Eastern Extension Company, you may remember, entered into 
ап arrangement some time since with the colonies of South and West 
Australia, New South Wales and Tasmania for reduction in tariffs on 
the principle of a Standard Revenue. Of course, anything which affects 
the Eastern Extension Company in that respect affects us also. One 
of the clauses in this agreement prohibited the company from extending 
the same tariffs as would exist under the agreement in the contracting 
colonies, to Victoria, Queensland and New Zealand, who would not join 
the contracting parties. Well, these conditions which we had with the con- 
tracting parties were really very simple. We had an agreed standard 
revenue, and we had an undertaking on the part of the respective colonies 


‘which secured to vs the right of negotiating directly with our customers, 


haviog our offices in the principal cities, and having wires by which we 
could transmit the messages. In a very similar way we enjoy the same 
privileges in the chief cities of Great Britain and in almost all parts of the 
world. It was the more necessary that we should be particular on this 
point on account of the Governments of some of the States having entered 
into telegraphic Lusiness by laying a Government cable between Australia 
and Canada. These very reasonable requiremeots—as I think everyone will 
admit them to be—in the nature of the " open door," were refused by 
Victoria, Queensland and New Zealand ; thus, on the Commonwealth taking 
over all the telegraphs of Australia, the Associated Companies were 
iu the position of charging preferential rates with certain States of the 
united Commonwealth, and we were forced to continue this anomaly under 
the terms of our agreement with the contracting States. Negotiations 
took place in Australia with the Governmant of the Commonwealth, and 
it was eventually decided that these negotiations, which dragged on at 
considerable length, should be transferred to London, and that is the present 
position of affairs. The Premier of Australia is now in London, and no 
doubt we shall continue our negotiations ; but meanwhile a tentative 
arrangement has been made—at the instance of the authorities of Austra- 
lasia —holding us harmless under our agreements if we assimilated the rates 
to Victoria, Queensland and New Zealand to those hitherto enjoyed by the 
contracting States of the Commonwealth who had previously entered into 
the standard revenue agreement to which I have referred. "This was done 
on June 1 last, but the arrangement is merely tentative and pending the 
final negotiations in London ; but we are in hopes that the arrangement 
may be confirmed if our negotiations with Sic Edmund Barton and his 
colleagues turn out satisfactorily and are successful. 

Notwithstanding all these reductiona of tariff to Australia I cannot help 
saying that it is & most disheartening circumstance that the actual 
number of worgs carried remains practically the same as before the altera- 
tions in the tariff. We havé got, in fact, no increase in the traffic, and a 
more unsatisfactory thing is, that the actual number of words is less—or, 
at any rate, very little more—than before the reductions took place. I 
think this is a circumstance which should be rather laid to heart by those 
who talk rather glibly of the immediate answer to à reduction which the 
traffic will show. It is not the fact. In the case of Australia there is no 
answer to the reduction, und all we can hope is that with increased pros- 
perity to the colony—which is, no doubt, to some extent passing through 
a severe trial from drought and other circumstances—the business will 
become larger, and we may be reimbursed for the sacrifices we have made. 
It is also unsatisfactory that these circumstances are to be looked at in view 
of the fact of.the very large amount of money we have spent for a direct 
cable to Australia. That cable is in full working order, and it has no 
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doubt a subsidiary important róle to play from the fact that it connecte 
the colonies of South Africa direct with the colonies of Australasia, and 
the traffic may be expected to be developed in that direction. But as a 
matter of fact we have spent a very large sum of money in connecting 
Australia direct through the Cape with Great Britain, and at present, as I 
have said, we do not see any corresponding increase in the traffic. I do not 
wish to be at all despondent in the matter ; I only mention the fact to 


show that the circumstauce of reducing tariffs does not in all cases produce 


а correspondingly increased volume of traffic. P 

Another matter of great interest, I think, to the holders of telegraph 
securities is the report of the Inter-Departmental Committee on Cable 
Communications which was appointed by the Government. Tbat Com- 
mittee issued its report on March 26 last in the form of a Blue Book. The 
subjects dealt with are of very considerable interest, not only to this and 
t» the other Associated Companies, but to the commercial world in 
general. The Associated Companies have received the report with very 
considerable satisfaction, as it has shown t» the public—or ought to 
show to the public if they will study it—that the accusations made 
against the companies by certain persons and irresponsible complainers 
were unfounded. The report of that Committee gives no uncertain sound ; 
it із in all respects a report which recognises the services of these Com- 
panies, and the matters of complaint are disposed of in a way which, I 
think, is eminently satisfactory. The fact is that we have al ways courted 
the fullest inquiry, because we knew that the criticisms which appeared 
from time to.time were really quite unfounded, and were due to 
ignorance of the actual state of affairs, We cannot, therefore, help 
welcoming this report as a gratifying recognition of the position which 
these Companies hold vis-à-vis to the public, and it is also a vindication of 
the policy pursued by the Companies in all respects. The report of the 
Committee, apart from its being a Committee of the Government, must, 
I think, command universal reapect from ita constitution. It con- 
sisted of Lord Balfour of Burleigh, who was chairman ; the Postmaster- 
General ; Mr. Hanbury, the President of the Board of Agriculture, who was 
formerly well acquainted with all Post Office matters ; the Earl of Hard- 
wicke, who is Under Secretary of St.te for India, and, therefore, well 
acquainted with what is wanted there; the Earl of Onslow, the Under 
Secretary of State for the Colonies, who, again, is in complete touch with 
all the requirements of the Colonies ; Major-Gen. Sir John Ardagh, the 
Director of Military Intelligence, who looks at cable communications from 
his own point of view, as advising the Government on the matter of 
defence; and Rear Admiral Custance, the Director of Naval Intelligence, 
who, again, looke on the question much from his point of view in the 
interests of the Royal Navy. I think it is impossible to suggest a stronger 
Coinmittee for the investigation of all the circumstances in connection with 
cable communications. Well, notwithstanding all that has been said as to 
excessive rates charged by these companies, the Committee, after carefully 
weighing the whole mass of evidence given on this subject by all the gentle- 
men who criticised them, came to the conclusion, and stated that they, are 
not prepared to say that any of the rates are excessive with one exception — 
namely, the rate to the Gold Coast and Nigeria, which they considered ought 
to be further reduced. The tariff to the Gold Coast and Nigeria is not con- 
trolled by our Compauy, and theonly interest we have in it is in transmitting 
this correspondence between Great Britain and Lisbon, for which we receive 
about 4d. a word. The whole traffic is very small, and is carried on at a great 
cost to the companies concerned, but I have no doubt that thosecompanies will 
attach every importance to the recommendation of the Committee, and for 
our part, when they come to any conclusion on the subject, I feel equally 
certain that we shall give the matter our considera'ion, and see if our 
share can be reduced. It will not hurt us very much, and the whole 
matter is à bagatelle. I dealt with the entire subject of the Committee's 
report at considerable length at the Eastern Extension Company's meeting 
in May last. My remarks were published to some extent in the press, and 
they were circulated among the shareholders, I do not, therefore, propose 
to go any further into the matter to day, but I should like you to refer 
to the Blue Book, which can be purchased for a few pence, which will 
amply repay you for perusing it, and from the point of view of shareholders 
in any of the great cable companies you will, I am quite sure, be greatly 
iuterested in the evidence, and still mo:e in the verdiot which the 
Committee gives. 

I suppose that no one ought to speak at any cable company’s meeting at 
the present time without referring to the subject of wireless telegraphy, 
which is looming so much on one's attention at the present time ; but I 
have very little to add — nothing, in fact, to add of avy weight to what 
I said when I last addressed you. Certain improvements have been 
announced, and will probably continue to be announced, but I have 
nothing to withdraw from what I said at our last meeting. We are 
interested in the subject, and if any pract/cal new developments are brought 
into use, and they answer our purpose—as possibly they may, for com- 
paratively short distances— we should no doubt utilise them, as we have 
done other inventions in the past. At the present moment we cannot say 
that any system of wireless telegraphy is of any commercial utility. 
No опе can say what may be io store for us, of course, and we can only 
judge of what may happen in the future from what we see in the present or 
the past, which leads us to the conclusion that the cable companies have 
nothing to fear from the competition of wireless telegraphy. You will have 
noticed, I daresay, that nearly every country is experimenting with wireless 
telegraphy, and they all have their own particular system, which is believed 
by each to be the best. Some swear by one inventor, some by others. 
The principles involved are ia all cases much the aame—tbat is to say, the 
waves of ether are made to carry signale. Different inventors have different 
modes of utilising etheric telegraphy, but nothing has transpired, ко far as 
we are aware, to alter the opinion I laid before the shareholders at our last 
meeting, that it cannot be utilised for the receipt and transmission of any 
paying traffic over long distances. I think that this belief is not only shared 
by our Companies, but also in a remarkable way by the home and foreign 


Governments as well, and this can be best judged by the fact that 
submarine cables are now being laid by all the important Govern. 
ments —for example, by the British, French, German and Dutch 
Governments. The British Pacific Cable Board, which is a Govern. 
ment concern, will soon have completed 8,200 knots; an American com- 
pany has partly manufactured and contemplate laying another 8,000 
knota ; the German and Dutch Governments are subeidising companies, who 

, Propose to lay between 6,000 and 7,000 knots; and the French have several 
projects under their consideration. "Therefore, I think one may, with 
some amount of confidence, вау t» you, as I have said before, that although 
wireless telegraphy is an extremely interesting discovery, and may be of 
use as a handmaid to cables, yet our opinion is fortified by that of the 
experts of all these Governments, who have got all the information before 
them, and who are all experimenting with different systems of wireless 
telegraphy. It is hardly likely, with the knowledge they possess on the 
subject, that their experts would advise the laying of extensive and costly 
submarine cables if they thought that there was any likelihood of their 
being superseded by wireless telegraphy. I think we may leave the 
matter there, and I bave nothing more to say on the subject. We shall 
watch it, and we hope, as I said on a former occasion, that we may find it 
of use to us. If so, it will be adopted by us, and, of course, we are in a 
position, perhaps unrfvalled, for making use of any of these adjuncts to 
our system of communications. 

I should not like to sit down at a meeting of this kind without saying 
one word on the recent death of a very distinguished gentleman ; I refer 
to Mr. Mackay, of America. We had been brought somewhat closely into 
touch with Mr. Mackay of late, and during the past year I had the 
pleasure of numbering him as one of my friends. I should not like the 
meeting to pass by without saying how deeply the Directors lament the 
death of Mr. Mackay, who since 1881 was associated with some of the most 
important telegraphic enterprises in the world, and who to the day of bis 
death was interesting himself in the extension of cables ia the Pacific 
Ocean, holding out, as iv were, an opportunity of connecting America with 
the system of the Eastern Extension Company, with which this Company 
is 8o intimately allied. 

I will now conclude by moving the adoption of the report and accounts 
in these words :— 

“ That the printed report and accounts of the Directors to March 31, 1907, 
submitted to this meeting, be and the same are hereby received and adopted ; 
that the dividend to be paid on the preference stock of the Company to 
June 30, 1902, at the rate of 3k per cent. per annum, less income tax, be 
approved ; and that, in accordance with the Directors’ recommendations, a 
dividend be and is now declared of 14 per cent, with а bonus of 2 per cent., 
both free of income taz, on the ordinary stock of the Company, making, with 
previous payments by way of dividend on account, a total payment of 7 per 
cent, on that stock for the year ended March 31, 1902." 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.), briefly expressed his pleasure at seconding the 
motion. 

A short discussion followed, and in reply to questions, 

The CHAIRMAN stated that he would not like to say a word as to the 
validity or otherwise of anyone’s patent for wireless telegraphy, but it was 
being carried out by a large number of persons. So far as he could judge, 
the differences under which the system was carried on were differences of 
apparatus, The Directors had come to the conclusion that it would be to 
the interests of the Company to make some experiment; themselves, and 
they had set to work t» make an installation of wireless telegraphy 
near their station at Porthcurnow. The desire of the Directora was 
to ascertain the facts of the case for themselves; and apart from 
this tbey hoped tbat, if they could judge from the evidence of others, 
it might be possible to communicate from their station at Porth- 
curnow with their ships on approaching or leaving our shores. 
They might thus, perhaps, be able to save some houra, or even days, in 
giving the vessels directions when the latter wanted to proceed to a par- 
ticular place. He did not look forward to wireless telegraphy being a 
competitor with cable communications. 

The motion was carried unanimoualy. 

Mr. NEWTON then proposed a vote of thanks to the Chairman and 
Directora. ' | 

Mr. CROCKFORD seconded the motion, and incidentally congratulated 
the Right Hon. W. L. Jackson, M.P., on his elevation to the peerage. 

The CHAIRMAN briefly acknowledged the vote, and expressed a hope 
that the Directors would always be able to present the shareholders with 
‘as satisfactory a report as that submitted on the present occasion. 

The proceedings then terminated. 


City and South London Railway Co. 


The report of the directors for the half-year to June 50, announces that 
the receipts from all sources for the past half-year were £80,562. 17s., and 
the cost of working £35,957. Өз. 11d., leaving a profit of £44,405. 10s. 1d. 
Inclusive of the amount brought forward, the net revenue shows a total 
of £45,830. 2s. 9d. After making provision for interest and the transfer 
to renewal fund of £2,000, there is a balance of £34,199. 198. 10d. The 
directors recommend the payment of the 5 per cent. preference dividend 
and a dividend at the rate of 3 per cent. per annum on the consolidated 
ordinary stock for the half-year, leaving £1,749. 19s. 10d. to be carried 
forward. 

The number of passengers, exclusive of season ticket holders, carried 
during the half-year was 9,192,120, compared with 5,887,786 in the cor- 
responding half. year of 1901, and the dividend on the ordinary stock com- 
pares with 14 per cent. for the half-year to June 30, 1901. The total 
number of passengers carried since the line was opened in December, 1890, 
is 88,980,570. 

The working of the railway since its completion to Islington in Novem- 
ber, 1901, has resulted in a large increase of traffic, and this, coupled with 
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a considerable decrease in the percentage of working expenses, has enabled 
the payment of the largest dividend that has been earned since the opening 
of the line. The subways at the Bank and at London Bridge have been 
extensively used and fully justify the cost of their construction. 

The directors regret that the bill for the extension to King’s Cross, St. 
Pancras and Euston was rejected by the House of Lords Committee. As 
this extension will be of great public utility, and is supported by all the 
public bodies and the railwaya concerned, it is proposed to re-iatro- 
duce the bill next seesion. The bill promoted by the City and Brixton 
Railway for the abandonment of a portion of their undertaking has passed. 
most of its Parliamentary stages, and should shortly be ready for Royal 
Assent. The arbitrator's award in respect of St. Mary Woolnoth Church 
kas not satisfied the directors, and they have decided to take the matter 
before the Court of Appeal. The agreement with the Great Northern 
and City Railway Co. for the joint ownership and working of the Old-street 
station has been finally settled, and that company has paid ite agreed share 
of the cost. 


* 


Direct United States Cable Co. (Ltd.). 


. "The report of the directors for the six months ended June 30 states that 

the half-year's revenue, after deducting out-payments, amounted to 
£46,610. ба. 11d., compared with £50,649. 192. 10d. for the corresponding 
pericd of 1901. The working and other expenses, including income tax, 
amounted to £21,515. 17s. ld., leaving £25,094. 9s. 10d. as net profit, 
making, with £3,350. 18. 11d. from the previous half-year, £28,444. 11s. 9d. 
Working expenses and other payments were £21,124. 178. 4d. for the same 
period in 1901. Three quarterly interim dividends of 3s. each per share 
(absorbing £27,519. 10s.) have been paid, and a final dividend of 3s. per 
share is now proposed, together with a bonus of 18. per share, making 34 
per cent. for the year. After transferring £5,000 to reserve, the balance 
of £2,196. le. 9d. is carried forward. The reserve, after being credited 
with interest on investments and amount transferred from revenue, now 
amounts to £460,383. 138. 11d., taking investments at cost price. ES 


Anglo-American Telegraph Oo. (Ltd.). 


The directors’ report for the half-year to June 30 states that the total re- 
ceipts including £1,265. 2s. 2d. brought forward amounted to £169,908. 4s. 6d. 
he traffic receipts show a decrease of £15,167 compared with the correspond- 
ing half-year of 1901. The total expenees, including repair of cables, &c., 
were £58,930. 12s. 4d., a decrease of £6,048. 10s. 8d. compared with the cor- 
responding period of 1901. Before declaring the net profits the directors 
have set apart £12,000 to renewal fund, leaving a balance of £98,977. 12s. 2d. 
One quarterly interim dividend of 12s, 6d. per cent. on the ordinary and 
of £1. 5s. per cent. on the preferred stock was paid on May 1, absorbing 
£43,750, and a second quarterly dividend of 15s. per cent. on the ordinary 
and £l. 10s. per cent. on the preferred stock amounting to £52,500, will 
be paid on Aug. 1. £2,727. 12s, 2d. will be carried forward. All the main 
cables and land lines of the company are in good working order. 


National Telephone Co. (Ltd.). 


The directora’ report for the half-year ended June 30 states that the 


income for the half-year amounted to £821,743. 8s. 7d., compared with 
£774,714. 108. 4d. for vhe corresponding period of 1901, au increase of 
£47,028. 18s. 5d. Working expenses amounted to £479,122. 9a. 9d., com- 
pared with £453,913. 4s. 3d., an increase of £25,209. 5s. 6d. The net 
result, after deducting the Post Office royalties (£75,577. 6s. 7d.). is a 
profit balance of £267,045. 123. 3d., compared with £247,645. 19a. 8d., an 
increase of £19,597. 123. 7d. Rentals carried forward for unexpired terms 
of running contracts amount to £821,397. 12s. 8d., compared with 
£784.755. 14s. 11d., an increase of £36,641. 178. 9d. Out of the available 
balance of £209,838. 4s. 9d. the board recommend the psyment for the 
half-year of the dividend on the first and second preference, 5 per cent. 
third preference, 6 per cent. preferred shares and stock, and at the 
rate of 44 per cent. per.annum on the deferred stock, being equivalent to 
5 per cent. per annum on the ordinary shares now divided into preferred 
and deferred stock (less tax in all cases) £70,000 is transferred to 
reserve and £8,588. 4a. 9d. carried forward. 

£303,029. 15s. 3d. has been expended on ae account during the 
half-year ia the erection of 9,600 additional exchange and private lines, 
and in the construction of underground works. 


British Electric Transformer Mfg. Co. (Ltd.). 


The directors’ report for the year ending June 50 last states that the 
business continues to show satisfactory and steady increase. After paying 
all manufacturing costs and expenses of administration, and providing for 
repairs and depreciation, the result of the year’s working is a net profit of 
£7,194. 128. 11d., which, with £1,960. 14s. 11d. brought forward, makes 
available £9,155. 7s. 10d. A dividend, making. with the interim, 10 per 
cent. for the year, is declared, absorbing £4,000, £2,500 is put to reserve 
and £2,655. 7s. 10d. carried forward. | 


The new works at Hayes, Middlesex, were completed and manufacturing 


commenced in November last, and the removal of the whole of the plant 
and machinery from the old factory was satisfactorily effected by the end 
of the year. | 


Crompton & Co. (Ltd.). 


The directora’ report for the year ended March 31 states that the net 
profit for the year was £22,456. 78. 6d., and after providing for debenture 
interest, payment of interim dividend and other items, there remains 
£9,852. 18. 4d. It is proposed to pay a final dividend at rate of 6 per 
cent. per annum for the half-year, tax free, making 6 per cent. for year, 
and to carry forward £2,202. ls. 4d. The reduction in net profite sis 
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accounted for by the fact that during the second half of the year the 
competition for ordera for electrical plant was keep, and prices ruled lower 
than usual The new arc lamp and instrument shops at Chelmsford are 
completed and occupied, and it is expected that the result will be increased 
economy and efficiency in those departmente. The accounts of the Chelms- 
ford Electric Lighting Co. show a satisfactory increase of profits. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD CO. 
-—At the meeting on Friday the dire:tors' report was adopted. Mr. E. J. 


, Sang, who presided, referred to the successful application to Parliament for 


powers to construct a line on a viaduct from the borough boundary to 


‘Rottingdean, under the cliff, and hoped the necessary capital would be 
raised and the line constructed ready for the summer season of 1903. 
Mr. Magnus Volk, the deputy-chairman, said the company's powers were 


now much greater than they had been, in fact, were practically the sauie 
as those possessed by the great trunk railways. The Brighton Council 
had met the company very fairly with reference to boundary matters. 


DUBLIN AND LUCAN ELECTRIC RAILWAY 00.— The directors report 
for the balf-year to June 50 shows that, after providing for debenture 
interest, there remains £857. 88. 3d., out of which it is proposed to pay the 
usual half-yearly instalment of £100 due to the electrical contractors, to 


allocate £200 towards payment of balance due on electrical equipment, to 


‚рау the 5 per cent. preference dividend (£475), carrying forward £82. 8s. 3d. 


The receipts show an increase of £125, and expenditure a decrease of £24. 


DUBLIN UNITED TRAMWAYS CO., 1896 (LTD.)— The report for the half- 
year to June 30 states that the directors have declared the 6 per cent. 


preference dividends for the half-year, and at the rate of 5 per cent. per 


annum, tax free, on the ordinary shares, absorbing £51,912. 103., and 
leaving £2,015. 98. 4d. to be carried forward, after writing off £552. 1s. 7d. 
(balance of preliminary expenses) and providing £1,000 in reapect of the 


‘action brought by Dr. Fitzgerald against the company, the appeal in which 


is now pending in the House of. Lords. The amount claimed against the 


| British Thomson-Houston Co. has been debited to capital. 


EAST LONDON RAILWAY CO.—At the half-yearly meeting on Tuesday 
the chairman (the Hon. A. E. Gathorne Hardy, M.P.) said the reason for 
the withdrawal of the proposals of the Metropolitan and District Railway 
Companies to adopt electric traction on the East London system was that 
the companies wished the South-Eastern, Great Eastern and London and 
Brighton Companies to bear the cost of the change, which these companies 
declined todo. The Metropolitan and District Companies, however, had 
two years in which to make up their minds, and he did not think they 
could afford to disconnect themselves with the districts south of the Thames. 


GENERAL ELECTRIC CO., 1900 (LTD.)—The report of the directors for 
the year to March 31 states that the net trading profits and income from 
investments, &c., amount to £85,947. 10s. 11d. After deducting deprecia- 
tion and interest (£20,800. 4s. 5d.), there remains £65,147. 63. 6d., out of 
which the 5 per cent. preference dividend has been paid, absorbing £12,500, 
leaving £52,647. 68. 6d. Out of this sum the directors recommend the 
payment of managing directora’ and employós' bonus (£5,264. 14s. 8d.), a 
dividend on ordinary shares at the rate of 10 per cent. for the year (£26,416), 
and transfer to reserve of £20,966. 11s. 10d., bringing this account up to 
£39,051. 2s. Considerable portions of the new works at Witton, Birming- 
ham, including the engineering shops, power house and carbon worke, are 
now in operation, and the foundry and tube works are expected to be in 
working order within the next few months. During the year further 
724 ordinary shares have been allotted to the members of the staff at par. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The report of the directors 
for year ended July 18 states that the net revenue, after deduction of 
expenses, was £199,370. 163. 9d., making, with £1,101. 16s. 7d. brought 
forward, £200,472. 138. 4d. From this there ‘has been distributed 
£130,467. 28. 3d. in interim dividends, leaving £'/0,005. lls. 1d. The 
directors recommend payment of a final preference dividend of 38. per 
share, and of 4s. 9d. per share on the ordinary shares, making, with pre- 
vious distributions, the full 6 per cent., less tax, on the preference, and 
58 per cent. net on ordinary shares (against 54 per cent. for 1901), leaving 
£1,586. 12s. 2d. to be carried forward. During the year the directors 
issued, at а premium, 500 ordinary and 485 preference shares, beiog part 
of the authorised issue, and the proceeds have been invested in telegraph 
gecurities. 


GREAT NORTHERN AND CITY RAILWAY CO.— In the report of the 
directora for the half-year ended June 30, it is stated that the railway 
between Drayton Park and Finsbury Pavement is completed so far as 
tunnelling is concerned. The laying of the permanent way and the erection 
of the stations at Drayton Park, Essex- road, Old.street aud Finsbury 
Pavement are making rapid progress. The generating station is in a for- 
ward condition, and the British Thotnson-Houston Co., under their con- 
tract for the electrical equipment, are providing an instalment which, it is 
believed, will embody all the latest improvements. Messrs. S. Pearson 
& Son are pushing fotward with the extension from Drayton Park to 
Finsbury Park station. An agreement has been entered into with the 
City and South London Railway Co. for joint user of the station at Old- 
street. 


E. W. TARRY AND CO. (LTD.)—At the recent annual meeting of this 
company (electrical and mechanical engineers and agents, &c.), the chair- 
man (Mr. Augustus Durant) explaihed that the delay which had taken 
place in preparing tbe balance-sheet was due to the company's branches at 
Johannesburg, Kimberley, and Jagersfontien, being more or less in a state 
of siege. The local committee in South Africa reported that it was impoa- 
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settling-day in and to grant a quotation to the 5 per cent. first mortgage 
debenture stock of the Colombo Electric Tramways and Lighting Co. ( Ltd.), 
and to allow 30,000 £5 5 per cent. cumulative preference shares (£3 paid) 
and 30,000 £5 ordinary shares (£3 paid) of the Urban Electric Supply Co, 
( Zid.) to be quoted. 


SWANSEA IMPROVEMENTS AND TRAMWAYS CO.—This company has 
made an issue at par of £26,250 first mortgage debentures. 


WATERLOO AND CITY RAILWAY CO.— The directors recommend a divi- 
dend on the ordinary stock at the rate of 3 per cent. per annum for the 
“half-year ended June 50, carrying forward £458, compared with a like divi- 
dend and a deficiency of £1,567. бв. 5d. for the corresponding period last 
year. | 

WEST AFRICAN TELEGRAPH CO. (LTD.)—A list is given on another 
page of 1,593 5 per cent. mortgage debentures of £100 each in this company 
drawn for payment at par on Sept. 1 at Measrs. Glyn, Mills, Currie & Co.'s 
bink, 63, Lombard-street, London, E. C. The directora subsequently 
announced that the payment of these debentures will be made at any 
time prior to Sept. 1, on presentation to the bankers, as the firat instalment 
from the sale of the cables connecting the French possessions bas been 
received by the company from that Government. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—An interim 


dividend for the half-year ended June 30 at the rate of 11 per cent. per 
annum has been declared. 


sible to estimate the company’s losses there, bnt the board hoped that 
adequate compensation would be obtained from the British Government. 
The net profit for the two years covered by the accounts was £20,845, to 
which had to be added the amount brought forward, making over £40,600. 
It was proposed to pay the ordinary shareholders 5 per cent. for the 12 
. months ended Aug. 51 last, and a similar distribution for 1900. The pre- 
ference dividend of 6 per cent. per annum had been regularly paid. Sales 
from Jan. 1 to June 30 showed an increase of about 50 per cent. over those 
for the previous six months. 


і 


NEW COMPANIES, STATUTORY RETURNS, &c. 

` — — 

IMPERIAL ELECTRIC LAMP AND BATTERY SYNDICATE (LTD.) — Reg. 
July 16, capital £2,000 in £1 shares, to adopt an agreement with P. Plater 
and E. Munk, and to carry on the business of vendors, patentees, or 
manufacturers of electric lamps and batteries, &c. | 


LONDON ELECTRO-MOBILE SYNDICATE (LTD.)—-Reg. July 12, capital 
£6,000 in £1 shares, to acquire and work patents for inventione, &c., 
relating to electric and other motor cars, to buy, sell and deal in and with 
electric and other motors and cycles, to provide and supply power and 
light, &c. The subscribers are E. J. Clack, electrical engineer, G. J. Ander- 
son, contractor, C. Gordon, chemist, Н. Grimsdal, Н. Base, contractor, 
С. A. Saunders and J. Higson, engineer. The first directors are E. L. 
Clark (chairman), G. J. Anderson, H. Base, H. Grimadall and C. Gordon. 
Reg. office: 85, East India Dock-road, E. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


MINEHEAD ELECTRIC SUPPLY CO. (LTD.) — Reg. July 18, capital £2,000 | 3 XGgGREGIYE 
in £1 shares, to carry on in Somerset, or elsewhere, the business of elec- Line. , Week Е Inc . | 
tricians, suppliers of electricity, manufacturers of and dealers in cables, , ended L or T No. of Amount. Ine. or 
wires, lines, accumulators, meters, generators, distributors, insulators, . — Ed week Dec. (a) 
lampe, fittings, &c., and also electrical and mechanical eugineers, &c. + | £ £ £ £ 

SHEPPEY WATER AND LIGHTING CO. (LTD.)—Reg. July 16, capital | Aberdeen Corporation... July 19 1,668 657 7 7,903 |+ 2,134 
£12,000 in £1 shares, to supply the island of Sheppsy, and especially the |. Ayr Corporation... „ 19 448 9 | 2,952 са 
parishes of Minster and Eastchurch, or other places in Kent with electricity *Birmingham Tramways. „ 19 5,008 ＋ 105 2 10949 + 410 
for lighting and power, &c., and to carry on the business of waterworks | *Blackburn Corporation.. „ ВИ M n - 
proprietors, electricians, electrical and mechanical engineers, &c. The first Blackpool Corporation... „ 17 1,529 239 16 | 12,591 | + 959 


directors are W. A. Benson, G. H. Wills, F. Е. Ramuz, L. Seager, M. Pierson, 


А Blackpool and Fleet wood „ 19 1.179 — 187 5 2,550 - 813 
J. R. Bligh and G. F. Ramuz. Reg. office : 4, Edward- street, Sheerness, Kent. | Bolton Corporation ...... „ 20 1,6157 8 16 | 25,130 + 1,641 
Bradford Corporation... „ 20 4, 507 43,175 16 | 55,731 коо 
Brighton Corporation.. „„ 20 909) ... 51 | 22,552, .. 


Brisbane Tramways June 4| 2,557|.- 355 25 | 52,511 |+ 4,212 
Bristol Trams & Carriage July 18 5,254 . 163 2 | 10,415 |+ 251 
Buenos Ayres & Belgrano June 22 2.751 7 56 


Burnley Corporation ... July 19 791 f 304116 | 11,455 + 4,065 


CITY NOTES. 


— ums 
MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of: 


silver 24,7,d. per oz. (July 24). Consola (2% per cent.) 954—958 for money, | Calcutta Tramways Co... „ 19 me Vu DU 3 R 73855 | + B11,01j 
95, ;—96}4 for account; 24 per cent. 052—961 (July 24). Consols Pay | Cardiff Corporation „ 19 | 1,0285 16 19,9022 
Day, Aug. 7; Stocks and Shares Continuation Days, July 28 and Aug. 12; | Carlisle Tramways Co... „ 19 227 8 +29 | 4,819 + 5? 
Ticket Days, July 29 and Aug. 13; Pay Days, July 30 and Aug. 14; | Central London Railway „ 19 6,550 112 5 | 20,575 + 1,951 
Mining Share Carry-over Days, July 25 and Aug. 11. City & South London Ry. „ 20 2,569 f 762 3| 8,176 |t 2532 
— Cork Elec. Tramways Co. „ 17 801 187 823 | 15,796 |+ 977 
BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.) — The] Devonport & Dist. Trams, „ 11 501 |+ 138 274 11,511 |+ 525 
transfer books and register of members will be closed from Aug. 2 to 14 | Doncaster Corporation 25 sek 6 930 ө 
inclusive, preparatory to the payment of dividends on the first and second | Dover Corporation . . . „ 19, 266 15 16| 3581|- 7 
preference sbares for the half-year to June 50. - 72 


Dublin Southern Dist..|t „ 18 1,192 145 13 | 2,887Y| зр 


Dublin & Lucan Railway, ,, 20 132 — 10 3 572 
BULUWAYO (SOUTH AFRICA).— In the report of Willoughby’s Con- 7 


in Uni 8 | +3 10,454 | 
solidated Co. (Ltd.) for 1901 it is stated that the business of the Buluwayo Dublin United ............ t» 19 4,154 74 | ; 
Waterworks and Electric Light Co. had steadily improved, the capacity of „Dudley —Stourbridge ... „ 15 118 Е i 271 19,575 |+ 2,68) 
the electric lighting plant had been more than doubled, and from the ns 355 „ 19 52 1 gol 4 2999 4 "353 
number of applications on hand a large increase in revenue might be аы га M Dist Trams „ 11 795 H 170 273 19122 | + 2,646 
expected. Curig tae current уем. Glasgow Corporation . „ 19 12,132 4 1,257. .. к 
CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—At an extra: | Greenock & Port Glasgow „ 11! 514 + 321 274 12,718 |+ 7454 
ordinary meeting, on Friday, to approve a resolution to increase the capita Me m | + 714 
to £500,000, the chairman (Sir A. d. Filgate) ssid the company had 840 | Hel (ышын .. „ 19 1818 + 29 19 27 % 50 
customers and 7,062 8 c. p. lamps connected, and their agents reported that] Isle of Thanet Co „ 12 1,097 — 89 28 13,124 |+ 3,505 
they found great difficulty in supplying the requirements of consumers of | Kidderminster & Dist... 11 147 6 274 3, 134 /+ 52 
electric current. Leeds Corporation ...... „ 19 5,530'+ 627 17 85,761 15,788 
CENTRAL LONDON RAILWAY co.—The directors have declared a divi- | Liverpool Corporation... „ 12 10,407 + 208 28 264,493 ＋ 22,719 
dend at the rate of 4 per cent. per annum for the half-year on the | Liverpool Overhead Rly. „ 20 1,633 — 168 55 4,812 — 436 
undivided ordinary, preferred ordinary and deferred stocks, carrying for-] Manchester Corporation „ 19 | 5,598 435,160, $57 146,551 gs 
ward £25,600. This is the same rate as for the corresponding period last | Merthyr...... .........- . . „ 11 214 - 50 274 5.538 — 1715 
year, but there is a considerable increase in the amount carried for ward. Middleton... „„ 11 319)... 155 4,853 


LIVERPOOL OVERHEAD RAILWAY CO.—Subject to final audit, the 
accounts fer the pas; half-year show an available balance of £9,293, and 
the directora recommend payment of the 5 per cent. preference dividend, 


Newcastle-on-Tyne Corp „ 19 2,785 sits x . en 
Oldham, Ashton & Hyde. | вту + 13 274 13,973 |+ 450 
Perth(W.A.) Elec. Trams „ 18 10935 — 19/428 30,634 |+ 5,765 


; | | 5 
and at the rate of 1 per cent. on ordinary shares, agaiust 2 per cent. for the Poole & Dist... „ ll 292 — 25 274 6,555 |- 
corresponding period last year. The balance carried forward is £3,793. 5 Corporation ,, i rors E: ar 27 | 39526 + 1534 
NEW GERMAN ATLANTIC CABLE.—We learn that the debenture issue | Zalford Corporation о и i l ia a з 
of 20,000,000 marks required for the second German Atlantic cable has Sheffield 0 .. „ 20 4,155 + 399 3 | 12,919 |+ 1,689 


| 
| 
| 
been applied for more than 15 times over. Tae subacripticn amounted | дур. mpton Corporat'n 17 1152.4 179 
' LE " Ш 


to considerably over 500,000,000 marks. ` Southend Corporation...) , 10 372, ... | 15 3,904 T 
SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD) — The | Southport Tramways ...| , 11 289 + 98 274 6,120 |+ 2,082 
accounts for the half-year ended June 30 show a profit of £2,548, against | *g Staffordshire Trams. „ 11 795 —  28| 274 21108 |+ 700 
a loss of £791 for the corresponding period of last year. Sunderland Corporation.] „ 20 1,356 + 5 16 | 18,756 |+ 1,715 
STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has | Swansea Trams. . „ 11 513'+ 12 274| 12,488 |+ 1,415 
appointed Aug. 7 а special settling day in the provisional certificates for | Taunton Trams... . „„ 11 65! .. 274 1,645] — 
7,500 6 per cent. cumulative second preference £10 shares (£7 paid, of | Tynemouth & Dist, „1... , 11 389 1 20 27y 6,781 |+ 559 
which £1 is premium) of the Bournemouth and Poole Electricity Supply Co.] Weston-super-Mare ...... „ 9 207 .. 91 1.676 e 
(Ltd.), and 40,000 city undertaking " 44 per cent. cumulative preference | Wigan Corporation "OE 294 „ Та! 16 | 3,729 |+ 1,676 
£5 fully-paid shares of the Charing Cross and Strand Electricity Supply Wolverhampton Distriet| „ 11 — 161'+ 100' 274 4,007 1+ 2579 


Corporation (Ltd.). The latter securities have also been ordered to be 


Ж А : : А (a) These comparisons are with the corresponding perio: last 
quoted. Application has been made to the committee to appoint a special 


ear. 
* Partly electrical. t Minus 3 days 1 Minus 2 days, § Plus 2 days. q Pius 3 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY B“ | —  leear — ^ Ó 
— т &Grnw'ch DERE 
Tee Deb. Stock Prv. Certs, чес а oon.) 
th and Poole Elec. Варріу Ord. — 
* per Oent. Cum Oumulative eeee ee cee Cee) 
— Debenture Stock (red.) 
n Elec. en: БЕРҮ Че 0406080000 
EE- Kensington «5090000000002 50009. 04 
Oaleutts Elec. Supply . — 
Central Electric Supply Co. 4% > Guar, Deb. Stock 
Charing Cross & Strand Elec, Зар. аы to 50 (000) 
Do. (50,001 to 70,000) ...... — secondo; 
Do. & per Oont. Preference . 8 
Do. 4% Deb. Stock Red.. 
one Elec.Supply Ord.(Nos.1- 14 000420, 501- -50 036) 
y р per Oent. Debenture Stock (red.) 
* London Electric Lighting Ord. .......... — 


Do.  &perOent. Debenture Stock (red.) 
Do, 43% 2nd Deb. Stock Certs. (all pd.) ........ 
Oounty of London and Brush Prov. Ordinary...... 
Do. 6 Oent. Oumulative Preferenos........ 
Do. % Deb. Stock (all pd.) (rod. ...... ...... 
Folkestone Libo. Bic Supply Co. Ordinary .. 
Do, 43 Ist DebentureStock (red.). 
Hove Electric : E 88 ——— 
n an g їз esty sse eee 
Do, : Cen:. lst 
Do. Deb, Stock (red.). — .. [Deb. Stk. (red.) 
Kensta.& Кі 00.4 .& Notting Hill Oo.(J' "d n.)4% 
London Electric REDE Ordinary ese ese эе. se 
Do. T per erence .. аа Бессти 


Го. ent lst Mo (€ 
Metropolita? Ж Elec. Supply 1 to 85 000 — 
Do. per Cent. Deb. Sach First Mo 
Do, er Cont. Mort. Deb. Stock ( 
Notting H leotric Ordinary "9999. 9999999955292 999 
Oxford Electric Ordinary . SOO” CECEO ТЕ Т ЕЕ pote 


Do. 4% Debenture C 5. 


Rand Electric .. 

River Plate Elect. Lt. & Traction. EY let Mor.Deb. ., a. 

*Royal Electric Co. of Montreal 447 1st Mrt. * 

St. James e and Pall Mall Electric Ordinary . . 
Do. 7 per Cent. Preference .. 9 д 


Do. 3% per Cent.Debenture Stock (red.) .... 


Smithfield Markets Electric Supply Ordinary........ 


Do, 4% Debentures „. neee 


South London Electric Supply Ordinary. 4 
Westminster Blectric Supplv Ordinarj 
Do. 5 per Cent. Cum. Pref. .. ee o coven 


ELECTRIC RAILWAYS, TRAMWAYS, &c. 


Anglo-Arg+ntine Shares (1 to ase LE — оддог 


ро. Permaner t 6% Deb. Stock ....-. 
Barcelona Tramways Ordinary .......................... 
Do 595 Cumulative Preference — : 


Do. 44% Debenture Stock (red, Y бесі 
Blackpool and Fleetwood Tramways... * 
Brisbane Electric Trams, Investment Ord. . дад ad 

Do. 5% Cum. Pref....... ee 05 

Do. 44% Deb, Prov. Certs. . өөө 
Brito — ways s and Carriage Ordina 2 

Do. tive Proference (fully pd) ..... 


Do. ioe Oent. Debentures .............› “ха 

nm Oolum bia Electric ewer Ordinary... 
5% Preference .. — MH" 

De. 4196 lst Mort. Debs... —— mew COR CORT ee вое но 
British Electric Traction Ordinary.. ої ide Wits Е 

Do. 6% Cum. Pref..... detect 

Do. ö per Cent. Perpetual Debentares Misses. 
Buenos Ayres & Belgrano Ordinary . . 

Do. 6 c enbauecssceras 

De  '" "B"... S 

Do. 5 per Cent. Debentures ........ 

Do. 6% 2nd Deb. Stk Prov. Coria. (all pi | ag 
Calcutta Tramways ... ly ita) 

Do. 44 1st Deb, Stock ( Red). dis $499 9 
Cape Electric Tramways Shares . . Xd 


Central London Ordinary Stock . — ÁN 
Do. 47 Preferred Stcck . — HO 
Do. Deferred Stock . peateimans holed. sed edq VÀ. 25 


Do. 95 DB. A 
EN Birmingham Trams. Co. B% Cum. Pret... 
4% 1st Mort. Debs. i 
шь, зы South London Railway Con. Ordinary мех 
Ordinary (Nos. 22,50 to 60,007) . ЫІ: TLD 
ро. (60,001 to 70,С00) .. 
Do. 5 per Cent, Perpetual Praterance aiii. 
Do. (1896) ТТТ ТҮЛҮКТҮН) К ШЕТ АИ L ee. 
Do. el „ „%„%„%„% %% “sre «^ 
Do. per Oent. Perpotual Debenture . 7 
Dublin United Tramways (1896) Ltd. » Ordinary... 
Do, 6 per Cent. Preference.. 
Do. 34 per Cent. Mort. Debs, (red. s 
Electric Lgt. & Traction of Australia 67 Cum. Pret. 
Do. 5 per Cent. Debenture Stock (red.) . 
Great Northern and City Railwy Pref, Ord, 1.0940) e 
c Tramways Ordinary .... 2 
6 per Cent. Preference.. „теч e os 
Do 4% per Cent. Debenture . 


| . xd 
"nis of Thanet Electric Trams and Light’ g 50% Pref. А 


Liverpoo) Uverhead Kailway Crcirmr) 
Do. 5 per Cent. Preference ............. — 
Do. 4 per Cent. Debenture . 
London United Trams 5% Cum. Pref. (£10 Pak) 
Do. ok 108, paid) .. 
Do, o lsu Mortgage Debenture Stock .. 
Do. Po Certs, (475. paid) ., 
Milwaukee Elec, Rail. & Lt. Co. t9930yrCn. Mrt. Bonds. 
Montreal 8tr't R’lw’yst’rl’z5% Мог. Debs.(1908) .. 
Do. Bterlirg 44% Debentures (1922) ......,.... 
New General Traction Ordinary bón itani 
Do. брег Vent. Cumulative Preference — 
Do. 6 per Cent. Mort. Debs. (Keg. 
Perth (W. A.) Elec. Trams, Ltd, Ist Mrt, Do. Stk. 
Potteries Kleotrio Tra&cucn Ordin Аз у 
pne 6 per Cent, Cumulative reference..... — 
14 Cent. Debenture Stock ......,. ..... 
South’ Lancas Electric Traction & Power Ord... 
Do, Preference (12/0 paid) ...........,. — 
Do. 6% Preference УПАЙ) ас сего» 
Do. v Debenture Stock (60% paid) . Fee 9990980424 
Waterloo and City Ordinary —-——X t t „„ ^ in 


WEEK's PRICE, 


6 per Cent. Cumulative Pref, ...... * 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Last PREVIOUS Price EATS PER BUSINESS DONE 
H — A Пт: МАМЕ, Wzxzx's E Wednesday, CENT. | DIVIDEND DUE, DURING WEEK 
'| SHARE. | DEND. JULY 16, | July 23. YIELDED, ENDING JULY 23 
Р " 2 "e or s z 4. е T Highest | Lowest 
32,800 108 4 *African Direct Tel 4% . Deb. (red,)..... anuary an o y - — 
25,000 10 — Amazon Telegraph . le ccu H 44 tà 43 II June and Decem .. ** tes 
£119,700 100 TD Do, E 1 per t.Debentures „...........—...... 70 80 70 80 — ... eee one 
£158,840 Btock 12/8 * grican 99909200900 9* 9309094 092999044 P9? QU» 909 вое ee fee: 46 49 41 49 5 17 8 Feb,, May, Aug., Nov. 151 -- 
23,105,580 Stock | 25° Pref — —— ů ů соё 90 92 90 #2 671 » " 92 903 
£3, 105,689 Btock 2/0 Do. Deferred СОЈ ЫАЦЕССС АЕ TCE S* ооз 63 7% 6} 7 1 8 7 "T 600 
$13,333,300 $'00 $1 Oommercial Oable Cap ital, TR RE eee + 165 170 165 170 4 14 2 | Jan., Apr., July, Oct. эр 
1,841,209 | Brook 4 * Do. 4 per Cent. Debenture Stock. s - 95 97 £5 97 42 6 | t6 951 
16,000 10 40 | Cubs Submarine Ordinary . . sor- 44 54 4 53 7$ 6.| February and August А < 
6,000 10 10/0 Do. Preference 10 per Oent. . 1904 184 12 18 7 8 2 | , ' — „ 
13,000 5 | 2/0 Direct Spanish 1 в... 2 33 2% 3 5 14 4 | April and October oe '- 
6,000 5 5/0 n 10 per Oent. ulativo Preference coer 7 8 7 84 5 17 8 | „ [] oon LLLI 
£30,000| 50 4x 4% per Cent. Debentures . . 9 ˙ 103 93% 103 4 7 S | January and July ....., e — 
60,710 20 8/0 DN Uni States Cable ТҮҮЛ ы eoe "uo 10 1l 10 11 5 18 2 | Jan., Apr. July, Oct. = ^" 
4 96,209 100 44% | Direct West India Ове 44% Hg. Db. (within Nos. || 99 102 99 102 4 8 3 June and December... — — 
£4,000,000 | Btock | 25/0 | Eastern Ordinary .. to 1,200) (red.) | 120 139 0 180 5 7 8 Jan., Apr., July, Oct. | 12:4 122 
£1,955,565| Stock 17/6 Do. I per Oent. Preference Stock . А0] 88 91 87 £0 817 8 | T * 834 t8 
£1,534,645 | Stock „бүз. te, 4 рег! Oant. Mort. Deb, Stock (red) * 108 112 103 al? 812 2 | May and November“ 1103 1094 
300,000 10 2/6 Eastern Extension ...... . 12 13 12 13 5 7 8 Jan., Apr., July, Oct. Ug 12 
£320,000| Stock 4% Do. 4 per Cent. Debentare Btook | от 10) 114 109 114 311 4 | February and August | 111 110$ 
£300,000 100 4 *Hastern and 8. African 4% Mort. Deb. ww] MO. ME 100 103 819 0 | Feb and August - 
£200,000 35 47 Do. 4 per Oant. Mauritius Sub. of, erate ^| 100% 108% | 100% 108% | 818 з May and November A! » 
150,000 10 5/0 Great Northern of — . — 25 27 26 £7 5 11 1 | January and July - - 
£70,006 100 44% | Halifax&Permuda Gable 4) lator уа рану 99 162 93 102 4 8 1 | June and Decem ove = 
17,000 36 87/6 | ЁТпйо-Епгорөйг............................. [1 to 1,200) (red. | 87 41 87 41 6 111 | May and November .. — - 
£100,000 100 6% | London Platino-Brazilian б per Gent. Debs., 1904 100 104 100 104 5 15 4 | March and September s. - 
£100,000 70^ 4% | Pacific & European Tel. 4? Guar. Debs, (rea) * 9) 102 99 102 3 18 5 June and December... sss - 
Р 15,609 10 ... *West African Telegraph Shsres СТЕКАО 3} 4} 3% 44 e oes oon 
£139,300 | ` aw БҮ Do. 5% Debentures (red.) . e eee оноо еен. | 100 10% 100 103 418 5 | March and September coe ec 
80,008 1 i Weat Coast of America $95 200004100009 50000009 Pa вок se: ° s.e ons 
£150,000 106 4x » Do. E per Cent. Debentures 25990994904200049 980 221 * £7 k 0 97 100 4 0 0 January and J qesece - en 
88,321 10 — West India and Panama .. e eee +: 8 { i E May and Novem 4 1 
84,563 10 £/0 Do. e per Cent. Ist Pref. РЕЕСТРИ bt. b 41 5% 11 8 6 "n n тер Bid 
`_ 4,609 10 4: Do, 6 per Cont, 3nd Preferenoe . see. > 42 3 4 А -- — 
£80,000 100 5; * Do. 5 per Oent. Debentures OO FOC OR COC Cer Beet et oe 99 it 2 99 102 4 18 0 Janus and July cece eee ~ 
207,980 10 8/ „Western бар биз Вг gili’n Submarine). . II; 12 lig 124 616 4 | Mar, y. Oct., Бес. lij u$ 
£15,000 100 БУ t. Debs, (2nd Series, 1806) ...... 10: 104 101 14 416 2 | June and ber... 
4400, 000 Stock 4% ба 4 — Cent, Deb. Stock (red.?... .... ...... 98 шю 98 11 319 6 — 190 98 
TELEPHONES. 
44,000 £5 5 0 Ohili Telephone (fully paid). s.o secos COs 99 BOSSE 5099090096. tł sł} I: st 5 18 0 August O08 900 000 090 200 999 SCS 4) осе 
224,850 10/0 275 Consolidated Telephone Con. and Man fg. 1/6 2/6 16 2/6 12 0 0 | April and October...... - m 
72,680 1 Hn Monte Video Telephone Ordinary 4. e i à i 5 0 0 November oes - 
86.492 Y 1 Do. 5 per Cent. Preference. #06 008 66+ „%%% „% өө» 1 1 5 0 0 "n * 
£983,333 | Stock €% | National Co. Preferred Stock ... „ 9) 95 99 6 158 ove 97 95 
200,000 5 0/14 Do. Preferred Shares (#3. 108. Bald) - A vM TES 4§ 41 45 44 6 4 6 see . vee 
£1,9€6,667 | Stock 44% Do, Deferred Stock +. 55 59 5 6) 710 0 — 5) 55 
15,000 0 6/0 Do. 6 per Cent. Cumulative Ist Preference. | 12 14 12 14 4 5 9 | February and August z ө 
45,000 10 6/0 Do. 6 per Oent. Cumulative 2nd Preference .. 12 14 11 18 $12 4 " " 
250,000 5 2'6 Do, 5 per Cent, Non-Oumulative 3rd Pref. . 41 54 44 54 417 6 " » б, ^ 
42,000, 000 Stock вл |* Do. Debenture Stock 3% per Cent. (red.) .. 24 ET f4 97 з 12 0 June and December 94 ө 
£600,000 | Stock 47 Do. 4 per Cent. Debenturo Bt Stock (red.) ....| 102 105 02 16 81i 6 - en 
171,504 1 0/8 В Oriental „„ „ „„ „„ eee 1s ] ta 13 lie 5 E 11 Sgr and October. %% se vec 
58,000 b 4/6 United River Plate ee xd a? 53 41 I: 6 13 4 July өз» 200900 9080000090000 000 5 e 
40,000 5 26 Do. 5% Cumulative Pref. ҮТ TETE 41 5 4$ b; 4 16 3 June and December. ai oon 
879,900 | Bte.. ә * По, Брег Cent. Debenture Btock (red.) -...| 10. 4 101 104 416 2 | June and December 1 21 - 
ELECTRIC MANUFACTURING &a. 
228 6d. | Alliance Моа Со, 5% Саш, Pref. — е» soo | i ? 1 618 4 — E - 
TYY ... Aron Electric t ror nary .. 99999 909 290 9992997. aes 200 эге seo 
125,000 1 714. ро. 6 ulative Preference n { - * 912 0 March and September - - 
70,000 5 6/0 | British ine ted Wire Ordinary . ++ 74 84 И 84 5 17 8 | July and February - 
70, 5 зт Do. 6 per Cent. Preference ...„....„„......... xd 53 6 6 5 0 0 | January and July ...... oes - 
£250,000 Sto k 4 % Do, 44>. 1st Mort. Deb. Red. %% %%% %%% ees re 101 101 101 104 4 6 1 eve «у? "2 
200, 0 Q6 à a. | Britieh Westinghouse 6% Preferenos. . -.. . ti 6 54 6} 418 0 - Hk 8 
106,781 | 3: - Brush Electrical Engineering . . . . . 1 1 là 1$ — March . — lí, 
150,000 E — | Do. 6 per Cent. Pref, Non-Oum. ....... 1 2t 14 2 — March and Septem ber do oe 
£125,000 | Stock | Do. per Oent. Perpetual 1st Deb. Stoo! ., 101 104 102 105 4 7 5 | Marchand September. ө 
£125,000 | Stock 4 | 8 etual 2nd Debenture Stor £4 99 94 99 4 10 10 | January and July oes - 
80,000 5 5/0 | Cnilonded’a Os le Construction Ord. ... xà & bonus 154 164 15] 164 4 10 11 " T ! — ^" 
40, 5 a/b Do. b per Cent. Cumulative Preference. .... 54 6 58 0 5 0 0 " " 57 „ 
#90,000 | Stock 47 | Do. per Cent. Ist Mortgage Deb. (rod. 109 113 10) 113 819 8 November and Мау... 103 ete 
450,000 1 > 9: | Oastner-Kellner Alkali Оо. PN ТЕЙ. сые. ae | l li 1 | M 416 0 — Hy, ө 
£250,000 Stock 447; | Do. 43% First Mort. b red.) вет "99 ве эзе жт» 95 1 0 15 00 4 11 9 эзе P 
60,000 1 1 0 | Ohadburn’s Shi Telegraph ——— 1 | d | i 9 2 0 March —— „% еве тое - — 
85,000 3 1 9; Orompton and . (Noa. 1 to 54 000) повевавоевоаев вве. о. 22 8 2 5 6 19 0 January and July 90 3 oes 
£100,000 100 62 |+ Do. брег Cent. First Mortgage ры.) .| 101% 116% 101% 1(6% 4 14 4 " Т - s> 
99,261 5 Sas Edison & Swan United (“A“ Shares) (#3 paid) .. i a { 8 — February and August ы e 
17,189 5 - Do. BE paid)... . . . lg 24 ] 21 " " eee tr 
43140323 | Stock 4% Do. per Oent. Mortgage Deb. Stock (re. rye 76 78 76 1: 5 8 0 | June and December.., - - 
£ 00,000 | Stock 5% ро, 5 ет Cent. Second Debentare sek 76 81 76 81 63 5 D. "rA : — 
85,600 o 4 0 Bamundson: m Blectricit Oorporati i- Ord. ха 6 64 б es 5 7 8 Half-yearly Fee eee eee eee нне oe D 
3,000 5 8/0 Do. 69% Cumulative Preference . 6 64 6 61 412 4 — 6 m 
140,000 | Stock 4^ Do. 4$ per Cent. ate Mort. Deb. (red.) ха 105 108 105 108 4 3 4 — 107 w 
112,100 2 і Blectric Construction Оо Мо SLE TI 1} 14 le 2 6 0 U | January and July ...... - 
31,390 2 2/9 Do. : per Cent. Cumulative Preference .. xd 2$ 8 24 3 413 4 | July eee 996909009 ets eo 
@182,500 | Stock $x ss Do: Oent. lst Mortgage Deb. (red.) xd| 97 100 97 100 4 00 Jana ‘and July ...... - - 
122,985 I eos Elec trolytic Alkali Ordinary ...... .... io i 1 i 1 ‘on ese - ө 
50,000 1 а ро. 7 рег Cent Cumulative Preference. 2 1} 1 14 — see E one 
25,000 10 5/0 General Electric (1900) Ltd, 5% Cum. Pret. ..... seere 91 102 tł 103 417 7 ese - ose 
£200,000 | Stock 4% Do. 4% 186 Mortgage Debentures ........... 98 101 95 101 3\9 3 ө * ө 
85,000 E 50 | Henley's TelegraphWorks Ordinary ...........„........| 15 17 16 17 4 8 3 | February and August LA M 
85,000 5 23 Do. 4$ per Cent. Preference .. 54 8 { 5} 818 3 " " et "e 
£15,050| Stock 1X Do. 43 per Cent. Mortgage Deb. Stock (red.] .. lli. 115 11 11 818 8 " " 
50,000 10 5/0 | India Rubber, Gutta Percha, &., Works ... . 2l 22 203 2 413 0 21% 203 
4300, 000 100 4% Do. 4 per Cent. lst Mortgage Deb. (red.) 100 103 10 шз 818 5 March and September a sb 
7,500 10 10% Parker (Thomas) Limited ОРШПа?РУ an 24 xd 14} 15} 144 154 6 9 0 | July ... ove 0c 050 vo 000 one 
87,350 12 12/0 Telegraph Construction and Maintnoe, ...... xd #25 98 85 30 6 6 5 March and July . SR MESES 83 374 
$150,000 100 4% Do. 4 per Ceri. Débenture Bonds, 1909 .. — 102 105 12 103 816 2 | January and Јоу ...... 102] à 
25,000 5 8/0 Do. Manufacturing Ord „ "n м 514 3 - а — 
20,000 5 2/6 Do. 6 per Cent. Cumulative ference "i — dis 4 8 4 ws sò =. 
€6 600 5 5/0 Willans and Robinson Or 3 =" ane ove oes April and October...... m 
66 666 5 3/0 Do, 6 per Cent. Oumula ve Pref... LETTI EITT] pee ese eee " n eee oe 
FINANCIAL, INVESTMENT, Аз. | 
19,900 5 30 | Electricand General Investment 6% Cum. Pref. ... 5} 51 bt 5} 5 9 1 - oe 
180,227 10 2/6 | Globe Telegraph and Trust ......... 3 Ba T! 84 94 5 10 6 | Jan., Apr., July, Oct. 9i 9 
180,042 10 30 | Lo. 6 per Oent. Preferenos. . . 123 15% ite 1136 | 4-8 Hi , T 133 12|, 
11,839 8 4/0 Reuter’ S. „eee bee eee eee eee eee eee e ТТ КҮҮ 64 7 61 74 | b 6 8 S and October...... LLLI oo 
8,803 |£100 Cert 67 Submarine Cables Trust, — CÓ 120 110 120 | 6 0 0 e 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for reden; t'on, 
t The London Stock Exchange Committee have refused to quote these, 
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Amone the numerous reports of meetings of shareholders of 
electrical companies in our pages this week, our readers will 
find several points of unusual interest. For instance, the 
Chairman of the Direct United States Cable Co. states that 
the single cable owned by this submarine telegraph company 
has now been in the Atlantic for 27 years. Yet, during the 
Jast financial year not one penny was spent upon repairs, and 
the company’s electrician reports that the cable is working as 
well as if it һай only just been laid. The recent reports of 
the tube railways we hope to deal with more fully later, but 
in the meantime it is encouraging to notice how uniformly 
successful this class of railway has become. 

— — 

Тнк international conference proposed by the Russian 
Government for the discussion of commercial trusts has been 
received with general coldness, and in some quarters with 
positive disfavour. All the same, something will probably 
come of it, and that something can hardly fail to be good. 
Like the conference for disarmament emanating from the 
same quarter, no direct or immediate consequences may 
result from a discussion on commercial warfare ; but a free- 
trading nation has nothing to fear, and may have much to 
gain, from a thorough ventilation of the extremely important 
questions which divide us from the rest of the world in the 
matter of trade, and which are bringing about a state of 
acute hostility between all the commercial nations of the 
earth. A conference on trusts could not avoid discussing 
the questions of-protective tarifs and bounties, much to 
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the enlightenment of the countries who indulge in these 
expensive luxuries, and much to the advantage of the 
one country that foregoes them. Our own trade and indus- 
tries are undoubtedly suffering from the economical heresies 
of our rivals; but already there are signs that they 
are beginning to see the folly of cheapening their own 
exports at the expense of their home consumers; and we are 
not without hope that Russia's proposals may meet with 
acceptance, if not exactly of the enthusiastic sort. Mean- 
while our own manufacturers should awaken to the necessity 
of enlarging their plants, and meeting the demands of new 
markets, which we have made such enormous sacrifices to 
open. Free trade is on its trial just now in more senses than 
one ; and it rests with ourselves mainly whether the verdict 
shall be wholly in favour of the nation which alone has 
preached and practised that doctrine against all odds and 
despite all discouragements. It may please us to see protec- 
tive nations talking over the consequences of their own 
foolishness ; but while they are confabulating they are also 
acting, and will, if we do not forestall them, take possession 
of markets which ought to be peculiarly our own. 


афа 


In the interests of justice and equity there is cause for 
thankfulness that the decision of the great Manchester tram- 
ways arbitration case has gone against the Corporation, who 
are now compelled to pay for the whole of the Manchester 
Carriage and Tramway Company’s tramway plant and stock, 
and not merely that portion of it which the Corporation can 
utilise for the electrically converted lines. A vital principle 
was at stake in this arbitration, the decision in regard to which 
now imposes an additional charge of £266,585 upon the 
Corporation funds, making the total amount payable no less 
than £496,068. | 

— d 

Тневе is still a serious hitch in the negotiations for through 
communication between the two systems of electric tramways 
in Wolverhampton—the one owned by the Corporation, the 
other by the British Electric Traction Co. Indeed, it looks 
as if negotiations would altogether fall through. Taking this 
as an illustration or type of a large number of places in the 
country, and of an even greater number. of places where, 
ere long, through communication will be a necessity, it is 
regrettable that the statutes of the land do not allow of such 
inter-communication being enforced by law. Whether the 
adjacent tramway lines forming a through route belong to 
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local authorities or to companies, or to both, it is in the 
interests of the travelling public that an unified and organised 
through traffic be maintained. This ought to be compelled 
by statute, and disputes arising as to the allocation of expenses 
and traffic receipts should be settled by a permanent arbitra- 
tion board. As regards the ordinary financial matters, a 
clearing house on the lines of that which disposes of railway 
business would be a satisfactory solution of the problem. At 
any rate, whatever might be settled as to details, there can be 
no doubt that the public ought to have a legal right to insist 
on through communication between adjacent tramways. 


«ачаа — 


Pror. Percy FRAMKLAND has been making some experiments 
to test the relative suitability of arc lamps and incandescent 
gas lamps for lighting art galleries, the question being as to 
which produces the least deleterious effect on the pictures. 
Oddly enough he gives his decision in favour of the incan- 
descent mantle. The electric arc is charged with the offence 
of generating ozone and other gases which are injurious 
to paintings. We cannot allow Prof. Ёвлнкглнр'в decision 
to go unchallenged. Fortunately, there is a greater variety 
of lamps to choose from than the two he selected. 
No doubt a small quantity of ozone and of nitrogen 
oxide is generated by an open arc; but even this small 
amount is reduced to a very much smaller proportion when 
the arc is enclosed, as it should be for all interior light- 
ing of this description. Has Prof. FRAXEKLAxD tested the 
relative suitability of the incandescent gas mantle and the 
enclosed arc? We think that if he would do so, he would 
be in favour of enclosed arc lighting. Then, again—far 
superior to the gas-burning, fumes generating mantle—is the 
Nernst lamp, which generates practically nothing except light. 

Мв. Caartes Ввтант, in a letter we publish this week, 
carries the motor omnibus versus trolley car controversy into 
a startlingly original stage. We are all to go to business, 
not on tramcars or omnibuses, but each on his own familiar 
motor-bike. Mr. Bricur asks us to pictare a highway packed 
with such passengers, and he evidently believes the carrying 
power of the road in these circumstances would be higher 
than with either 'bus or tramcar. Presumably, all the 
travellers are to go at the same pace, and none must turn 
aside. Now an electric tramcar can carry from 50 to 60 
passengers. Does Mr. Briaut think that this number of 
motor-cyclists can travel together without occupying more 
road space than a tramoar ? | 


— — 


Tux mania for making the passing of scholastic examinations 
the criterion of all knowledge and capacity has, we hope, reached 
its climax in the creation by the Birmingham University of a 
totally new faculty—the Faculty of Commerce. It was, of 
course, quite in keeping with the creation of any new faculty 
that its exponent in the University should have its. highest 
degree conferred upon him. Dean Asnurxr, the Professor of 
Commerce and Public Finance, therefore worthily received the 
degree of Master of Commerce. As an ornament to a chair 
of theoretical business and text-book commerce this kind of 
degree may have its uses, but as a token in the highways 


of the world’s commerce a big price is not likely to be set 
upon it. The successful masters of commerce are those who 
have graduated in financial lore outside the walls of univer- 
sities. Moreover, how ludicrous it would be for a Master of 
Commerce to appear іа the Bankruptcy Court! He might, 
perhaps, be described as a past master. 


— m 80 


Personal.—Mr. William Watson, F. R. S., of the Royal 
College of Science, London, has graduated as a Doctor of 
Science in the University of London. 


Encouragement to Inventors.—The city of Dresden offers 
prizes of £250, £150 and £100 for protective devices for 
electric street railways, promising also to pay royalty for the 
use of such designs. 


A Costly Snowstorm —The heavy snowstorm last winter 
cost the National Telephone Co. no less than £85,422, as 
reported in the account of the meeting of shareholders on 
another page this week. 


Berlin-8t. Petersburg Telephone.— Arrangements have now 
been made between the Russian and German postal autho. 
rities to connect Berlin and St Petersburg by telephone. The 
distance is just 1,000 miles, and the line is expected to be 
in working order by the beginning of the winter. 


Electrical Engineers R.E. Volunteers.—T wo companies, 
consisting of four officers and 100 men, are expected to arrive 
home from South Africa to-morrow. The members of the 
corps are to parade at head-quarters at 10:30 a.m. on Satur- 
day to receive them. The drum and fife band will be in 
attendance, and will play the detachment from Waterloo to 
headquarters. 

Major A. Bain, Capt. J. E; Pearce and Capt. D. Brady 
have the honour to be mentioned in Viscount Kitchener's 
despatches. 


Cable Interruptions and Repairs :— 
D.aate of Interruption. Date of Repair. 


Latakia Cyprus ꝗ . June 21, 1899 
Р .. April 19, 1909 . — 
St. Lucia—St. Vincent ......... May 9,1902 . — 
St. Lucia —Grenada  ............ May 9,1902 .. — 
Dominica—Martinique ......... May 9,1902 . — 

St. Lucia - Martinique May 9, 1902 — 
Guadeloupe Martinique May 9, 1902 — 
Santa Cruz—Teneriffe ... ..... July 7, 1902 — 
Puerto Plata - Martinique July 10, 1902 ... — 

Cap St. Jacques—Haiphong... July 12, 1902 ... July 28, 1902 


Prof. Bell on Wireless Telegraphy.— Electricity of New York 
states that in an interview with a Chicago reporter Prof. 
Alexander Graham Bell says: Wireless telegraphy will 
never be made practicable for service on land. I believe the 
invention will supplant the oceanic cables whenit is sufficiently 
developed to be reliable for the transmission of messages. 
But it can never take the place of the telegraph or the tele- 
phone. Marconi’s invention will find usefulness confined to 
the water. The many stations would interrupt each other on 
the land, and make it practically an impossibility to transmit 
connected and accurate messag es.” 


Obituary.— We regret to record the death, on Sunday, at 
his residence at New Barnet, Herts., of Mr. Arthur Dennis, 
senior partner of the firm of W. F. Dennis & Co, of Billiter- 
street, London, Е.С. Mr. Dennis, who was iu his fiftieth 
year, was only ill a few days, and his death was quite sudden 
and unexpected. We regret, also, to announce the death, 
at the age of 68 years, of M. Gustave Trouvé, the well 
known French physicist. M. Trouvé was a most prolific 
inventor, and as early as the eighties was a conspicuous 
member of the French electrical profession. He manufactured 
a large variety of the electrical apparatus invented by himself. 


Telpherage in America.—The United Telpherage Co., of New 
York issue some interesting pamphlets containing facts with 
reference to the handling of trunks and baggage in railway 
work, and the conveyance of limestone, cement, &c., across 
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country. The receptacle is a sort of bucket, which is sus- 
pended from a steel track and is operated by electricity. For 
cross-country work cable is used, above which runs the trolley- 
wire attached to brackets and hangers. The curves are of 
solid rail, and the track is of considerable height where it 
crosses the road. The speed of the telpher ів reduced at 
any point where the curve is extremely sharp. Twelve miles 
per hour is attained with ease, and оп а 12 per cent. grade the 
speed is 6 miles per hour. 2 


New Railroad Signal System.—The New York Central Rail- 
road Co. has contracted for the equipment of the Putnam 
Division of the Hudson River road from 155th-street to 
Yonkers, N.Y., with a new system of electro-gas block signals, 
to be operated on the normal danger plan. The signal blades 
or semaphore arms are positively held by gravity to a hori- 
zontal position by carbonic acid gas pressure in a cylinder 

in each signal post. The valve controlling the flow of 
gas from the tank to the cylinder is closed or released by an 
electric current passing through the rails. This is done auto- 
matically by the presence, or otherwise, of a train from 
behind. The electric connections are such that the signal 
blade stands normally at danger. 


The Edison Storage Battery.—Mr. Edison, in an article 
entitled The Storage Battery and the Motor Car," pub- 
lished in the North American Review, states that a real storage 
battery must be reversible, like a dynamo, which converts 
power into electricity and vice versa. A storage battery, to 
deserve the name, should be a perfectly reversible instrument, 
receiving and giving out power like a dynamo motor, without 
any deterioration of the mechanism of conversion. The 
present lead battery in an automobile, he alleges, doss not 
meet this condition. The author states that his battery will 
enable those of only moderate means to possess an automobile. 
His experiments on the present battery have been continuous 
for & period of over three years. 


The Electrical Conductivity of Air.—Recent experiments on 
this subject by Prof. J. J. Thomson are described in the 
Electrical Review of New York. It was found that by bubbling 
air vigorously through water its conductivity was incteased 
tenfold, and, moreover, it did not lose this increased conduc- 
tivity, but retained it for some considerable time, even when 
a current of very high pressure was applied. The effects of 
the passage of the air through water are similar to those 
which would be produced if the bubbling produced a radio- 
active emanation similar in properties to those emitted by 
thorium and radium. The conducting gas can be passed from 
one vessel to another, or through а porus plug, and still retain 
its conductivity, but passage through a long tube heated to 

ess destroys it. The temperature must be greater, how- 
ever, than 400°O. If the gas is passed very slowly through 
а long tube filled with beads moistened with sulphuric acid the 
conductivity is lowered. If a negatively-electrified conductor 
be kept in the gas for sometime it becomes radio-active. 


Institution of Junior Engineers. —The summer meeting of this 
Institution commences on August 11th, the north-east Lanca- 
shire district being the locality to be visited, with Blackpool 
as headquarters. The meeting opens with an excursion to 
Barrow to inspect the works of the British Griffin Chilled 
iron and Steel Co., the Barrow Hematite Steel Works, and 
the Kellner-Partington Paper Pulp Works. On Tuesday, 
after being received by the Mayor of Blackpool, the 
power station of the Blackpool and Fleetwood Tramroad 
Co., and the Lancashire and Yorkshire Railway grain 
elevator at Fleetwood are to be seen. On Wednesday an 
excursion will be made to Furness Abbey, Lake Windermere, 
&c., and on Thursday the members will travel to Preston to 
visit the cotton spinning and weaving works of Messrs. Hor- 
rocks, Crewdson & Co., the Electric Tramway and Railway 
Carriage Co.’s works, and the works of the English Eleotric 
Manufacturing Co. Friday will be devoted to an inspection 
of the engineering features of the Blackpool Tower, &c., and 
in the evening the summer dinner of the Institution will take 

lace at the Queen's Hotel, South Shore, Blackpool. Mr. F. S. 
Pillin ing, M. I. E. E., 89, Victoria street, Westminster, has been 
appointed hon. local secretary of the meeting. 


a 


B.E.T. Staff Dinner.—The British Electric Traction Co. 
gave their annual staff dinner in the Grand Hall of the 
Criterion Restaurant last Friday evening, and among those 
present were many distinguished members of the electrical 
profession. Representatives of no less than 60 companies 
connected with electrical ing were there, and sup- 
porting Mr. Garcke were Sir Rivers Wilson, G.C.M.G., C.B., 

rd Vaux of Harrowden, Sir Ernest Spencer, M.P., Mr. C. A. 
Atherley-Jones,. K.C., M.P., and many others. The speakers 
after dinner mainly referred to defective legislation, which 
prevents the electrical industry from making that progress 
which it would do if not hampered by uafair laws and regula- 
tions. Mr. Garcke, in proposing ‘‘Suocess to the British 
Electric Traction Company,” referred in an exceptionally fine 

h to the progress of the company. He said they had 
16,000 shareholders, and gave employment to 10,000 persons, 
to whom they paid annually in wages a sum of not less than 
£700,000. In that room there was no less than 64 millions 
of capital represented, and the traffic receipts from electric 
traction amount to 1} millions per annum, while the various 
companies carry а number of people, annually, equal to six 
times the entire population of the United Kingdom. 

Polyphase Motors for Electric Traction.—At a recent meet- 
ing of the American Institute of Electrical Engineers two 
Papers were read on the- above subject by Mr. C. L de Muralt 
and Mr. E. Danielson. The former quoted instances of poly- 
phase railways in Europe, and gave illustrations of the lines 
in actual practice. Mr. Danielson entered into the question 
of motor control, and described an arrangement giving three 
economical speeds by means of two motors. These were 
arranged with a different number of poles—six and four in the 
instance quoted—and with a frequency of 50 cycles three spaeds 
were possible. Four-pole motor alone (six-pole ranning idle) 
ran at 1,500 revs. per min., six-pole alone had a speed of 
1,000 rev. per min., and a combination equalled 600 revs. 
per min. This applied to induction motors coupled mechanically 
together, and having concatenated coanections— secondary 
circuit of one motor to the primary of the other. The com- 
bination gave a speed corresponding to half the regalar sp3ed 
of each motor, and the torque of each would be the same 
when used singly or in concatenation. Au illustration of a 
motor having 10 and 4 poles, and capable of ranning at 
speeds of 428, 600, 1,000 and 1,500 revs. per min., was given. 
The author pointed out, in conclusion, the drawbacks of the 
alternating system, such as the use of a double trolley, lag, 
&., but he considered the drawbacks as probably outbalanced 
by the greater economy. 


The “ Automotor and Col. Crompton.—Oar motor vehicle 
contemporary the Automotor is very angry with us for what 
we have said about Col. Crompton’s letters. We reprint below 
the terms of its reproof :— ab M 

CoL. CROMPTON AND ' THE ELEOTRICIAN."— Our esteemed 5 
The Electrician has this week departed to some extent from its u 
attitude of fairness towards opponents in devoting several columns to a 
highly disingenuous criticism of Col. Crompton’s recent letter to the tech- 
nical press. This letter refers to the evidence Col. Crompton gave on 
behalf of the Roads Improvement Association, before a Committee of the 
House of Commons. Gol. Crompton favours the automobile, and particu- 
larly the electric automobile, at the ex of the electric tram, and this 
it is, we presume, what has excited Me Electrician's animosity. In the 
first place Col. Crompton is made to say that considerable numbers of 
accumulator omnibuses are running on the streets, and our contemporary 
ejaculates— This statement makes us rub our eyes and ax Where ?— 
which streets?’ We cannot find these 'buses anywhere.“ But what 
Col. Crompton really said was that we now see considerable numbers of 
electrically-driven cars running satisfactorily in our streets, and that 
is as undeniable as anything well can be, Col. Crompton’s almost 
self-evident proposition that the carrying capacity of a street is not 
increased by laying tramlines, is met by the question Who ever heard of 
a trolley car with a clear headway causing obstruction?” Asif under 
modern conditions it ever has a free headway. To anyone familiar with 
the Kew and Ealing roads, and the congested procession of trams with 
which they are at most hours of the day adorned, this disingenuous and 
irrelevant question must appear highly diverting. The whole situation is 
simply this—Col. Crompton recognises the superior future capabilities of 
the automobile for dealing with suburban traffic. The Electrician holds a 
brief for the electric tram. Col. Crompton’s position being really unassail- 
able, it is necessary to misrepresent what he says in order to make a case. 
We have often had occasion to allude to the lack of encouragement and 
tacit opposition which the electromobile has experienced at the hands of 
the electro-technical press. The remarks of our contemporary goa long 
way towards explaining the inner meaning of this attitude. 
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A New Ozone Producer.—An apparatus for the production 
of ozone has recently been invented and patented in England, 
America and the Continent, by Mr. William Elworthy. It 
consists of a number of glass tubes, each of which contains a 
rod of conducting material separated from it by an air space. 
A conducting spiral is wound around the outside, and this 
also does not touch the tube, so that in addition to the tube 
itself there is considerable air space between the two conduc- 
tors. A ourrent.at any pressure from about 2,000 to 10,000 
volts is turned on to the rod and spiral, and air or oxygen is 
passed first along the inside of the tube and then along the 
outside. A transformer to raise the voltage from that of the 
supply to the necessary pressure for working the ozoniser, and 
& fan for forcing the air through the tubes, complete the 
equipment, which should be produced at a very reasonable 
price. The uses to which ozone can be put are, of course, 
very numerous, such as the purification of the atmosphere 
of the underground railways and buildings in which large 
numbers of people congregate. Perhaps the most useful 
purpose it can serve is, however, that of destroying bacilli. 
Water may be sterilised by the passage of ozone, and it 
undoubtedly possesses extraordinary powers in connection 
with the treatment of pulmonary tuberculosis. An ozoniser 
taking 0:4 ampere at 100 volts, with a fan requiring the 
same power and passing 76 cubic ft. per hour will produce 
0:9 grammes of ozone. 


Experiments on Powerful Electric Arcs.—On the 10th ult., 
before. the Société Internationale des Electriciens, of Paris, 
M. Rey described his experiments with electrio arcs in con- 
junction with M. Blondel’s work on projectors in 1892-94, 
1897, 1901, and quite recently with M. Jigouzo. The general 
conditions to fulfil for good regulation are first stated by M. 
Rey, and comprise, among the foremost conditions, the use 
of a compound machine, good carbons and a large steadying 
resistance. A 250-атреге arc implies the use of а steady- 
ing resistance absorbing as much as 62 volts. This 
figure applies to the best quality of carbons. The quality of 
samples obtained from the best firms is yet too unreliable, but 
French carbons, according to the author, offer the best 
average quality. It is, furthermore, stated that the intrinsic 
illumination of the crater increases with the intensity of 
current. A few years ago physicists admitted the contrary 
fact—t.ec., constancy of illumination. Careful measurements 
made by different methods exposed by M. Rey have proved the 
apparent inexactness of this view. Photometric measurements 
show a continuous variation of photometric intensity without 
any noticeable variation of current. It is quite useless to 
attempt to follow these changes, and the only reasonable 
method consists in taking average values of numerous series 
of readings. Referring to researches made with M. Blondel, 
M. Rey states that a given intensity of current sent through 
carbons of different diameters give different illuminations, due 
to the different conditions of cooling. Ourves have been 
plotted by the author, with current densities as abscisse and 
photometric intensities as ordinates, for different carbons, and 
with two different methods, both of which check pretty well— 
i.e., 15 to 20 per cent. The equation of these parabolic curves 
із the following: e(c-- a) = Bd, where d= density of current, 
e illumination, а = 200, b= 10,000. The law of variation of 
current-density for a given illumination with the diameter is 
the following: where i = current-intensity,d = current-density, 


D = Diameter of carbons, then i? - AD? or d= > „ A and 


B being two constants. M. Violle has investigated the varia- 
tions of the illumination by photographic methods, but the 
interpretation of the photographic proofs is liable to great 
errors (according to M. Rey) due to the complex laws of 
variation of the darkness of the proof with the time of 
exposure. No credit can be given to this method, which is 
said to be worse than the photometric methods of investiga- 
tion. Before the conclusion of his Paper, M. Rey states 
that the avtual flux of the arc, due to occultations of the 
negative carbons, reaches only 84 per cent. of the theoretical 
flux. He states that in a near future the experimental curves 
will be published. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. Fournmr D'Arsz.] 

Ionic Mobilities.—F. Kohlrausch has succeeded in discover- 
ing and confirming a new law with regard to the mobility and 
temperature coefficient of conductivity of monovalent ions. It 
appears that the temperature coefficient is simply a function 
of the mobility,-quite apart from the chemical nature of the 
ion. The accompanying curve shows the mobilities at 18deg. 
as abscisse and the corresponding temperature coefficients as 
ordinates. It will be seen that the monovalent ions Li, Na, 
F, Ag, CN, К, Cl, Tl, I, Br, Rb and Cs are on the same 
curve, whereas ions of other valencies are outside. The, author 
further states that the ratio of ionio mobilities tends towards 


unity at rising temperatures. In attempting to frame a theory 
of this curious disappearance of the intrinsic differences of the 
ions, the author has recourse to the conception that the ions 
surround themselves with a film of water, whose thickness 
varies with the nature of the ion, but which has the effect of 
reducing its mobility to a function of the friction of water 
against water. This friction thus form a third element, which 
governs the two quantities whose interdependence the author 
has demonstrated. 
[F. Конгвловсн, Sitzungsber. Berlin, May 29, 1902.) 


Capillary Electrometer.—W hat may be called the insulation 
resistance of the capillary electrometer is important for two 
reasons—first, as to its bearing on the theory of the instru- 
ment; and, secondly, as affecting the method of using it in 
dealing with electrical charges or quantities of limited amount. 
G. J. Burch, in the course of some work on the interpretation 
of photographic records of the response of nerve, had occasion 
to study the insulation resistance of his capillary electrometer, 
and he found it to be of the same nature as that of a gold-leaf 
electroscope. On one occasion, when it was accidentally left 
charged for 45 hours, it retained 97 per cent. of its charge, 
although the circuit included no less than seven keys and 
switches and about 23 metres of wire. That the meniscus 
had not “ stuck " was proved by waving a charged ebonite 
wand in its neighbourhood, which produced temporary oscil- 
lations of the meniscus. The author measured the minimum 
quantity of electricity which would produce a measurable 
excursion of the meniscus, and found it to be 0:01 of an elec- 
trostatic unit. The capacity of the instrument was 0:863 
microfarads. He ascribes the absence of local action to the 
circumstance that the two liquids cannot diffuse into each 
other, and maintains that, in a well-made capillary electro- 
meter, there is no electrolysis. 

[G. J. Burom, Proc. Roy. Soc., No. 462, July 8, 1902.) 


Luminous Gas Surrounding а Wire.—J. Borgmann gives 
further details of the beautiful light effects observed in a 
vacuum tube traversed from end to end by a fused-in wire. 
One end of the wire is attached to a secondary pole of an 
induction coil, while the other end is free, and the other pole 
of the coil is put to earth. It is even better to insert a con- 
denser between the tube and the coil, as this allows of the 
intensity of the luminosity being varied. The author describes 
in detail the various phenomena noticed when the tube is 
joined to the positive or negative pole, and when the poles of 
the coil are joined by a spark-gap, or are not so joined. The 
tube being attached to the positive pole, and a spark-gap 
being inserted in parallel, the wire is surrounded by a series 
of luminous lenses. These lenses are, contrary to the author's 
original opinion, subject to magnetic deflection. For, under 
the influence of a strong magnetic field at right angles to the 
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wire, the lenses incline to the axis of the tube, and then 

to move slowly in the direction of inclination. After moving 
a short distance they disappear, but new ones appear in their 
original places, and repeat the process indefinitely. The lines 
of force being directed towards the observer, the lenses move 
towards the left. With a longitudinal magnetic field, the 
к = not inclined, but they crowd towards the middle of 

e ; 
[J. BoBauANN, Physikal, Zeitsche., July 1, 1902.) 


Are Light for Projection Apparatus.—The experience 
gained in the eleotric illumination of lighthouses has shown 
that the carbon arc in its ordinary form does not give а 
sufficiently steady and uniformly distributed light to work 
well with mirrors and lenses designed to give a well-defined 
cone. Douglass, therefore, proposed to mount the vertical 
carbons in such a manner that the point of the negative carbon 
was vertically below the front surface of the positive carbon. 
No crater is then formed, and the positive carbon burns away 
in a slanting section. But since with a vertical position the 
light is sent out mostly below the horizontal plane, H. Kriiss 
has farther endeavoured to find an arrangement whereby the 
light may be distributed as evenly as possible, and he recom- 
mends that the front surfaces of the carbons should be in the 


TH; 
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same plane, and both should be inclined at an angle of 
80deg. to the vertical. He has designed a hand-regulator 
for projection apparatus, which is shown in the figure, where 
the upper carbon B can be shifted by means of the handle C, 
and both carbons raised or lowered by turning D. 

| LH. Kriss, Phystkal. Zeitschr., July 1, 1902.] 


Spectra of Water Vapour.—F urther studies by J. Trowbridge 
have emphasised his conviction as to the importance played 
by the róle of water vapour in spectrum tubes. He brings out 
a fact which has an important bearing upon the interpretation 

of photographs of stellar spectra. In photographing the 
spectrum of water vapour obtained under heavy discharges, it 
appears that some of the lines, and these not the strongest, 
are reversed on the negative. This shows some selective 
action of the silver salt, which may play havoc with spectrum 
photographs, and considerably reduce their scientific value. 
A comparison of terrestrial and solar spectra proves, accord- 
ing to the author, that dissociation of water vapour takes place 
in the atmosphere of the sun, and that, therefore, oxygen 
must be present. Its presence is, at least, as conclusively 
established as that of sodium. The dissociation of water 
vapour, under the effect of powerful electric discharges in the 
presence of small amounts of air, results in the production of 
argon even in tubes presumably filled with dry hydrogen. The 
author has succeeded in completely obscuring the spectra of 


metallic electrodes of platinum, copper, silver, iron and 
aluminium in tubes containing water vapour, whose dissocia- 
tion produces a brilliant white light, which is the nearest 
approach to sunlight the author has been able to produce. 

(J. TAO] MOR, Phil. Mag., July, and Am. Jour. Sc., July, 1902.] 


Silver Nitrate.—l& is well known that the silver nitrate 
voltameter, though accepted as the standard, has several 
sources of error. Some of these are dealt with by A. Leduc: 
The first is the change produced in the acidity of the solution, 
which is in the direotion of acidity or alkalinity, according to 
different observers. The author shows that this is entirely 
a question of circumstances, such as the rapidity of the eleo- 
trolysis. The nitric acid created is electrolysed at the same 
time as the nitrate itself, but no hydrogen is evolved, as it 
precipitates silver from the nitrate and also forms a complex 
compound with nitrogen and hydrogen. A popular misappre- 
hension is that the deposit of silver on the cathode is corroded 
by the solution. The author shows, by careful weighings, 
that such a corrosion does not exist. On the other hand, 
there must be an appreciable polarisation of the cell, which 
is usually supposed to be negligible. The author estimates it 
at 0:08 volts. He mentions that if an insulated silver plate 
is put into the cell, it shows a slight loss of mass, but that 
there is no such loss when a silver needle is used instead. 
The loss in the case of the plate depends upon the manner in 
which it is immersed, being greatest when it crosses the 
current. 

IA. Трос, Comptes Rendus, July 7, 1902.) 


Crémieu’s Experiments.—Under the title оѓ New Researches 
on Open Currents,” V. Crémieu describes some further experi- 
ments to meet objections raised against his results. He now 
claims to have experimental certainty that, in the electric 
convection experiment, (а) a charge is carried along with its 
ponderable support; (b) only this charge acts upon the mag- 
netometer; and (c) no appreciable loss of charge occurs during 
the movement. The convection apparatus consists of a hori- 
zontal ebonite disc 24cm. in diameter with sectors of gilt 
micanite. The observations showed impulses upon the mag- 
netic system whenever the sectors were charged or discharged, 
and usually in the sense in which a permanent deflection could 
be theoretically expected. Sometimes also there was a slight 
permanent deflection in the expected sense, but both impulses 
and deflections died away as the apparatus continued working. 
But no quantitative relation between the amount of charge 
and the deviation could be detected. The author concludes 
that the deflections are not due to electric convection, but the 
conclusion is by no means obvious, the appearance being 
rather that of an imperfect and somewhat masked result. He 
mentions, however, that on reversing the disc with uncharged 
sectors the deflections occasionally occur also, but in the oppo- 
site sense. The sectors were charged and discharged during 
every revolution. : 
[V. CREA AU, Comptes Rendus, July 7, 1902.] 


Inductance and Spectrum Lines.—The effect of increasing 
inductance upon the spectrum of а spark between tin elec- 
trodes has been studied in detail by E. Néculcéa, with special 
reference to the violet and ultra-violet lines lying between 
270% and 200%. The variation of the inductance gives 
the physicist a new means of discriminating between lines of 
apparently the same series, and will, therefore, be a valuable 
supplement to the use of the Zeeman effect for the same pur- 
pose. The slightest inductance makes the triplet centred 
about 264% disappear altogether, while the doublet at 
242 5up decreases very gradually with increasing inductance, 
showing a minimum at 0:025 henrys, {and then increasing 
again. The inductance was varied from 0 0006 to 0:04 henrys. 
At the latter value 26 out of 40 lines disappeared entirely, and 
the remaining 14 had lust their nebulosity, being all clear 
and sharp. The line 288-5 showed three minima at as many 
different values of the inductance. It appears that an increased 
inductance, producing an increased amplitude in the electric 
oscillations, leads to a simplification of the spectrum similar 
to that which is brought about by a rise of temperature, and 
probably due to the same cause. 

(Е. NÉcuLcfÉA, Comptes Rendus, July 7, 1902.) 
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THE FIRE AT THE NATIONAL TELEPHONE CO.’S 
LONDON WALL EXCHANGE. 


The greatest calamity that has ever befallen the National Tele- 
hone Co. in this country occurred on the evening of Wednesday, 
July 9th at their London Wall exchange. The alarm of fire 
was given about 8 p.m., and in less than one hour nearly 
£100,000 worth of damage was done. We feel sure that the 
extent of this fire has never been recognised even by electrical 
engineers themselves, and the general public, with the excep- 
tion of the company's subscribers, are hardly aware that such 
@ fire has taken place at all. The total loss occasioned will 
probably never be accurately known, because it is not simply 
that due to material actually burnt, but there will have to be 


reckoned the loss of time and business to subscribers, the. 


GENERAL VIEW AFTER FIRE. 


extra labour thrown upon the officials and their subordinates, 
and various other items which have become directly or indirectly 
involved. The fire started at the intermediate distributing board 
in the test room and spread with alarming rapidity. Efforts 
‘were made by those on duty to overcome it, but these proved 
in vain, and the brigade was immediately summoned. They 
responded with great promptness, and the finest tribute that 
бап be paid them is merely to state that, hampered as they were 
by falling wires, girders, &c.—the fireman’s worst enemies— 
yet within one hour the blaze was extinguished, and there 
remained but a heap of ruins. Officials of the company were at 
once called up, and there they remained for 86 hours without a 
break, and even now they are working 16 hours every day. 
When they arrived on the scene everything was in a state of 
chaos; test-room, exchange, offices, stores—had all gone. 
Wires were hanging about without labels, and from this awful 


confusion the officials quietly set to work to restore order, 
Special arrangements were at once made with the railway 
company to despatch emergency boards from Nottingham, and 
һу an early hour on Friday morning 22 subscribers were again 
able to use their instraments. The work was pushed forward 
with all speed, and those subscribers who were deprived of 
their service were presented. with passes entitling them 
to tbe free use of call offices. The old walls of the 
building have been condemned and are being pulled down, 
but through it all the huge derrick, carrying hundreds 
of wites, stood on its four legs without any stays. A 
кра test room has been fitted up, about 12ft. square, 
and in this are no less than 6 miles of double wire used 
for connections, and over a million soldered connections. 
The stores now consist of a room about 10ft. square, although 
before the fire they occupied a room 120ft. by 406. 

Not merely have the London Wall subscribers’ lines been 
thrown into confusion, but all the junction lines to other 
exchanges have suffered, and, of course, lost their identity. 
Had the fire occurred anywhere else but at the exchange, 
matters would not have been so bad, but all the labels 
were burnt up, and tests have had to be made for each 
individual wire. In a cable containing 104 wires there 
may have to be hundreds of tests made to establish the 
identity of one wire, and the number of tests required to 
satisfactorily deal with all the 104 averages out at about 
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9,000. When it is remembered that there is a considerable 
number of these cables, some idea of the labour involved may 
be gained. Eight female operators were present at the time 
of the outbreak, but there was no panic, someof them assisting 
in passing water to extinguish the fire. An informal meeting 
of principals was held on the night of the fire, and policy of 
re-organisation decided upon. The total length of outside 
wire which had to be run amounts to 421 miles 805yds., the 
number of outside joints made was 16,744, and, in addition, 
884 miles of wire were used on the switchboard alone. New 
offices for the engineering and instrument departments were 
secured in the premises adjoining, and the staff, with all the 
office furniture, moved into them by 12 o'clock on Thursday. 
The transfer of the training school for operators also had 
to be effected, and test boards which were being erected at a 
new exchange in course of construction at Holborn were taken 
down and re-erected at London Wall. 

It would be well if those subscribers who have been incon- 
venienced in any degree by loss of service, would exercise а 
little patience and rest assured that everything possible is being 
done to expedite matters. The National Telephone Co. are to be 
congratulated on the way in which their admirable staff have 
acquitted themselves at a period when so much depended upon 
their energy and resource. We publish photographs of the 
scene, taken by the Corporation overhead wire inspector, one 
of which shows the intermediate distributing board, with line 
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and cut-off relays, immediately behind which the fire originated. 
The cables showing in the general view were erected after the 
fire, and it will be observed that they are not supported by the 
derrick, but by a new pole, owing to the derrick being unsafe. 


CABLES AND WIRES DROPPED AFTER FALL OF POLES, 


The cracked walls have been condemned, and are coming 
down. We believe that the damage is covered by insurance. 

It may be mentioned that every subscriber whosé service 
was interrupted by the fire has now been re-connected. 


INTERMEDIATE DisfRIBUTING BOARD. 


The following is a list of repairs which have had to be 
carried out since the fire, and which are by no means tem- 
porary in the sense that temporary work is not so efficient as 
permanent work; on the contrary, everything has been done 
as though it were for ordinary use, and subscribers need have 
no fears of continual breakdowns owing to hasty erection. 


There have been fitted on the new London Wall exchange: 


2,600 answering jacks, 
8,400 outgoing jacks. 
15,600 multiple jacks. 
215 cross connecting jacks. 
60 busy backs, 


uai on each of which there will be six soldered connections. 


161,250 soldered connections and 5,071 cable lacings. 


2,600 indicators, each of which had to be re-wired. 
576 riug-off indicators, making a total of 


3.176 to be adjusted and tested. 


1,512 three-way cords. 
1,512. plugs on to same, 
1,512 caps and springs. 


2d 


io with three soldered connections on each. 


15,608 connections. 


576 retardation coils, with 1,728 connections. 

65 primary leads, with 126 connections. 

32 ringiog leads. 

20 earth leads. 

20 outgoing current leads. 

15 visual lamp leads, making 174 connections. 
300 relays, eight lines on each, 2,880 connections. 
360 lamps joined up, with 1,440 connections. 

1,040 call.wire keys = 4,160 » 
2 fuses = 216 " | 
Power plant of two motors and two generators—104 connections, 


Test Room. 
2,600 test jacke, with 10,400 connections. 
400 outgoing jacks, with 1,600 connections. 
400 incoming jacks, with 1,600 connections. 
200 through-line jacks, with 800 connections. 
300 private-wire jacks, with 1,200 connections. 


. THE TRAMWAYS AND LIGHT RAILWAYS 
So oi EXHIBITION. 
(Continued from page 551.) | 

Messrs. Holden and Brooke, of Sirius Works, West Gorton, 
Manchester, had a comprehensive variety of steam apparatus 
at stand No. 97. Their patent exhaust steam feedwater 
heater, of which we give an illustration, is of the closed type; 
in which the water is conveyed through a number of brass 
tubes, and the steam passing through the casing of the heater 
is suitably deflected through the nest of tubes. The hottest 
water and the hottest steam meet in the lower part of 
the tubes, and any deposit resulting is carried immediately 
into the ample depositing chamber. Access to this chamber 
is readily obtainable by means of a large manhole, and a blow- 
off cock is provided at the lowest point, the whole being sup- 
ported on feet so as to be readily accessible for examination 
and cleaning. | | 

In Holden and Brooke’s patent Н. P." steam trap for 
high pressures the renewable valve seating is led into a solid 
valve box casting, and the valve is held down upon its seat 
against the steam pressure by the constant loading of a spring. 
So long as the trap is at the temperature of steam—that is to 
say, so long as water is not present—the expansion tube has 
no work to do beyond standing the steam pressure. When 
water collects in the tube, however, the tube becomes rela- 
tively shorter than a pair of steel rods placed respectively 
above and below and connected at the inlet end by a rocking 
piece pivotted on the centre line of the expansion tube. The 
effect of contraction, therefore, is to cause a thrust in opposite 
directions by the two rods, the net result of which is trans- 
ferred to the short arm of a bell crank lever, which compresses 
the loading spring and permits the valve to rise for the ejection 
of the collected water. 

The patent oil separator and automatic discharger or 
vacuum trap performs its work chiefly by centrifugal action, 
the steam being conducted through the separator in a circular 
path at a considerably reduced velocity, and with several 
changes of direction. The exact action of the separator is 
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impossible to describe without several sectional illustrations, 
but the main idea is to make the most effective use of the 
tangential effect obtained when a gas such as steam, and a 
vapour or liquid such as oil or 
water are conveyed through 
curved passages. The automatic 
discharge is for use on separa- 
tors under vacuum, and consists 
of a substantial check valve 
opening inwards on the grease 
inlet to the discharger, and а 
similar check valve opening out- 
wards on the outlet from the 
discharger. The connection to 
vacuum is taken from the top 
of the casing and covered by an 
internal valve. 
covering an air inlet recipro- 
cates with the vacuum valve. 
Both these latter valves are 
connected to a tumbling gear 


float. 

Stand No. 25 was occupied by 
the Union Electric Co., of 151, 
Queen Victoria-street, who ex- 


arc lamps, starting and control- 
ling rheostats, measuring instru. 
ments, &c. We give an illus- 
tration of an 8-pole 220-volt 
generator of the usual type, sup - 
: | plied by the Union Electric Co., 
Masses. Ногрен AND Brooxe’s with outputs varying between 
ExHaAvsSTSTEAMFEEDWATERHEATERlOOkw. and 500kw., and. at 
speeds between 500 and 90 revs. 

per min. This machine is designed for ranning between no load 
and 26 per cent, overload without shifting the brushes, and 


“Нон PRESSURE” STEAM TRAP. 


machines with а somewhat larger field excitation are con- 
structed for running up to 50 per cent. overload, under the same 
conditions. Three types of motors were shows—viz., “ Open," 


OIL SEPARATOR, 


za 
— 


“ Enclosed Ventilated,” and Totally Enolosed.“ The stand 
was brilliantly illuminated with “ Flame arc lamps with an 
entire absence of shadow immediately beneath them, this 
being a very objectionable feature in many ordinary lamps. 


A similar valve | 


having a weighted arm to | 
secure rapid and positive motion |. 
of the valves, and which is | 
set in motion by an aluminium |' 


The“ Perfecta" motor starter, with a step-by-step” motion, 
was exhibited by this firm for the first time at the Tramways 
Exhibition. A complete throw-over of the handle displaces the 
contact lever of the switch only one stop, and this motion has to 
be repeated for each stop, so that a time element is automatically 
introduced into the starter. Experiments with a 5 B. v. starter 
proved that the least time in switching on with this apparatus 
is about 12 seconds, but that the average time is something 
like 26 to 80 seconds. The illustration shows the simplest 
type constructed, together with the dimensions for powers 
between 5 в.н р. and 80в.н.р. without any automatic features. 


hibited a great number of motors, N 


UNION ELECTRIC Co. 's GENERATOR. 


At the exhibition various types were shown, some with 
overload and with no- voltage release, and some with combina- 
tion arrangement, enabling the overload device to act at any 
time after the first step of the resistanoe was switehed on. 
It will be seen in the illustration that there is a bridge contact . 
of laminated copper from a centre boss to the last contact 
stop, so that there is no spindle current in the apparatus. 


Evropgan McGoirg Company’s Snow SWREPER AND PLOUGH. 


This company also exhibited specimens of the improved 
Atkinson meter. It-will be remembered that the old form 
consisted of a solenoid which sucked up a piece of iron wire 
contained by a hydrometer floating in liquid. The new type 
consists of a much shorter instrument with a hydrometer 
made of some composition instead of glass, thus enabling it 
to be carried about without fear of breakage. It is remark- 
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ably dead-beat, and the price compares most favourably with 
other instruments for similar purposes. 

The Johnson Lundell Eleetrie Traction Co., of 164, 
Soho-square, W., were well represented ab stand No, 101. 
In the dynamo shown they claim that there has been 
achieved for the first time a scientific and commercial 
correction of the tendency of armature currents to distort 
the magnetic field. This correction being effected without 
the employment of special windings or other supplemental 
devices permits of the actual reduction of size, weight, and 
cost of a machine for any given output. The compound 
regenerative type of traction motors exhibited for railways, 
‘tramways and automobiles act as dynamic brakes and 
return nearly all the energy to the line which they generate 
when being driven by the car in descending grades 
or when coming to a standstill on a level road, thus 
making use of the kinetio energy possessed by the car instead 
of allowing it to be dissipated by the brakes. All control, 


both in accelerating and retarding is effected through a single . 


controller handle, and the motors regulate entirely 
by counter E.M.F., all resistances in series with 
the armature thus being dispensed with. A sec- 
tion of the now well-known Johnson-Lundell i 
surface contact system was also in evidence, this | 


Seren Moror STARTER, 


ZZ. STEP STEP MOTION 


Q 
+ XO 
б AX 


9, 
» 


I 


being a combination of the magnetic “ pick-up” 

principle and of the electro-magnetic switch. A 

relay is operated upon by the magnet on the car 

and closes a circuit of 1 ampere at 50 volts, which 

in turn operates the electromagnetic switch. The 

switch terminals are thus hermetically sealed, and, to their 
great advantage, are not brought to the surface. The 
projection of the studs above the level of the ground 
is very slight, and their presence in а road laid with granite 
setts would be almost imperceptible. It will be observed 
that the great feature of the system is the relay, which 
obviates the necessity of closing the switch by the direct 
means of the car magnet. 

At stand No. 77 were exhibited some of the implements 
manufactured by the European McGuire Mfg. Co., of 
b, Warwick-court, High Holborn, E.C. The special brake 
gearing on the solid steel Columbian track exhibited 
is so arranged that it can be operated satisfactorily even 
if one brake rod should become fractured. Its sides 
are made in one solid piece of steel welded together 
to the required wheel base. The snow-sweeper and plough 
attracted considerable attention, and various remarks, humorous 


and otherwise, were made regarding the huga brushes under- 
neath. The plough itself was built specially for the Bolton 
Corporation. The brushes, which are fixed at an angle of 
about 45deg. with the axles of the car, are driven by a 
separate motor placed inside. This machine and the two for 
propelling the whole concern were built by the British. 

homson-Houston Co. The McGuire Company guarantee 
that this sweeper will remove snow 18in. deep, and from its 
appearance we do not think anyone can doubt the statement. 
Our illustration gives a very good idea of its géneral appear- 
ance. This company also exhibited a life-saving guard, which, 
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Messrs. Witrixc BROS. Sk&RIES-PARALLEL CONTROLLER. 


it is said, has met with considerable success in tha United States. 
Immediately upon being struck the guard drops upon the 
track and prevents any person going underneath the car. А 
truck for use on the Great Northern and City Railway was 
specially built of solid steel, which, of course gives it great 
strength. The brake gearing is оп the inside, and the wheels 
are forged centres with steel rims of exceptional weight. A 
truck for four-motor equipments was ehown so constructed 
that it will carry the car body as low as a maximum traction 
truck, and curve satisfactorily under the car body. It is of 
solid steel with side frames bolted firmly together with end 
sills, thus forming one rigid frame. The four springs over the 
journal boxes are specially adapted to save concussion to the 
axles, and saving wear and tear to the car body, thereby 
giving ease in riding. The bolster is a swing bolster with 
four spiral and two full elliptic springs. This pair of trucks 
carry the car body upon 40 spiral springs and four elliptics. 
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Messrs. Witting Bros., of 49, Cannon-street, London, E.C., 
were well represented at stand No. 59. One of the 100 cars on 
order for the Bradford Corporation was exhibited. The stan- 
dard double-deck oar body was built by Messrs. Milnes & Co., 
and the staircase is of the most improved type, all fittings 
and accessories being quite of the latest design in every respect. 
The truck exhibited has forged side-bar in one piece of channel 
section, with all parts of brake and other gear extra strong. 
The semi-elliptic springs on either end of the truck which 
support the car body prevent the pitching motion which usually 
takes place with cars having short wheel bases. The special 
arrangement of springs between the axle-boxes and the top 
side-bar of the truck prevents any jolting due to irregularities 
in the track being transmitted to the car body. 

A typical 30 н.р. traction motor was exhibited, similar to 
many supplied by Messrs. Witting Bros. to various corpora- 
tions. The standard motors may be supplied with either side- 
bar, nose or cradle suspension, or & special form may be 
applied when it is desired to utilise the fixed cross-bars for the 
reception of slipper brake or other gear. Amongst the various 
traction accessories distributed about the stand were samples 
of standard canopy switches and fuse blocks. With regard to 
this latter piece of apparatus, no special spanners or tools are 
required to make renewals, and the particular point borne in 
mind when designing this apparatus was to obviate the possi- 
bility of the motorman obtaining a shock when replacing a 
fuse. The fuse proper is automatically switched out of circuit 
when the box-cover is opened. 

We give an illustration of the series-parallel controller exhi- 
bited, with rheostatic brake but without magnetic blow-out. 
The necessary connections for putting the motors in series or 
parallel are made by means of the usual reversing and con- 
trolling cylinders, two cylinders being connected to one 
another by means of an interlocking gear, clearly shown in the 
illustration, and arranged in such а manner that it is impos- 
sible to move either one unless the other is in the correct 
position—that is to say, when the reversing cylinder is in the 
“об” position the controlling cylinder cannot be moved, 
and it is only when the controlling cylinder is in the ‘ off” 
position that the reversing cylinder may be moved. 

A special feature of the reversing cylinder is the arrange- 
ment of contacts upon it, these being so disposed that two 
motors may be used together either backwards or forwards, 
or either motor may be used individually backwards or for- 
wards, the whole of these connections being made by means 
of the reversing handle, so that in no case is it necessary for 
the driver to open the controller cover on any pretext. 

For the main controlling cylinder the usual deflecting and 
arc suppressing shield of moulded vulcabeston is used, a suit- 
able shield being also placed between the reversing and con- 
trolling cylinders, so that arcing shall not take place from one 
to the other. The controller is arranged so that any portion 
can be replaced or taken out for inspection. The number of 
contacts are 12 in all, that is to say three resistances and one 
running point in series; two dit'o ditto in parallel; five brake 
notches, including the short-cirouit position. 

When either of the motors is cut out of circuit, the con- 
necting gear between the controlling and reversing cylinder is 
arranged in such a manner that it is impossible for the con- 
trolling cylinder to go beyond the last series notch. The 
whole of the contacts are of rolled copper, so formed that they 
avoid undue wear-and-tear, and so proportioned that the 
current density in any sliding contact does not exceed 100 
amperes per square inch under average conditions. The 
pressure on the various fingers may be easily adjusted by 
means of proper screws provided for this purpose. The resis- 
tances are formed entirely of metal ribbon, each layer well 
insulated with asbestos; each individual resistance comprises 
a number of discs, wound spirally, and insulated from the 
spindle or shaft supporting them by means of moulded 
micanite ; the ribbon before winding is given a special shape, 
in order to prevent the spiral coming apart sideways, conse- 
quently the metal strip and insulation when built up are of 
very solid mechanical construction, that no amount of vibra- 
tion or shaking can possibly injure. 


(To be continued.) 


STEAM TURBINES 


AND 
THE CORRECT TYPE OF ENGINE FOR LARGE 
GENERATING STATIONS. 


The following discussion took place in connection with Messrs. 
Fedden and Day Papers on the above subjects at the meeting of the 
Incorporated Municipal Association on July 3rd. The Papers were 
published in our issues of the 18th and 25th. | 


Mr. HAMILTON KILGOUR (Cheltenham) was inclined to disagree with 
the conclusions which Mr. Fedden had arrived at after his tour through 
England of those stations using turbines. Mr. Fedden made the rather 
sweeping statement that it was inadvisable to put in turbines to exhaust 
into the atmosphere. This had recently been done at a very reasonable 
economy. The next statement in the Paper against the use of small tur. 
bines he entirely disagreed with. He had the results of some tests upon 
small turbines, and for a 50kw. machine the consumption of steam 
kilowatt-hour was 28lb., for a 100kw. machine from 241%. to 26lb., for а 
500kw. machine from 20lb. to 241b., and for а 1,250kw. machine about 
191b. to 221b. These were all run condensing. Then, again, Mr. Fedden 
seemed to think the use of surface condensers was essential with turbines, 
At Cheltenham they used Körting ejector condensers, which delivered into 
a hot well from which the water necessary for supplying the boilers could 
be taken, and the rest was sent on to the cooling pond and cooled in the 
ordinary way. With the statement as to the advantages of the turbine, 
however, he was entirely in accord. Steam turbines seemed to him to be 
absolutely the ideal form of engines for driving machines in which only 
rotation was required. Again, as had been pointed out, the higher the 
speed of the working parts of the conductors of the dynamos the more 
economically was the material used. With slow revolution of the sets it 
was only possible to get the necessary high linear velocity of the conductors 
by placing them at a considerable distance from the axis of rotation, but 
this led to the use of a much larger amount of material, and the occupa- 
tion of a very much larger amount of space. The entire absence of cylinder 
lubrication was of extreme importance, and with it, the question of super- 
heating. All engineers, he supposed, were anxious to use superheated 
steam. They all knew that whether with turbine or reciprocating engine 
the use of this steam led to marked economy. With turbines it could be 
used without any countervailing disadvantage. With reciprocating engines 
& good many makers very much disliked the use of superheated steam, and 
if one obtained their sanction to do во they were always advised to use a 
much larger amount of cylinder oil. Comparing the turbine and recipro- 
cating engine almost as children, he said the turbine was a hardy child, 
whilst the other was nice in its diet. They both wanted steam, but the 
reciprocating engine did not want too much water with it, and, again, 
required its food flavoured with a thick viscous fluid. On the other hand, 
the turbine did not care whether it was dry or wet steam ; the latter only 
meant that it would run a little slower. But the absence of the cylinder 
lubrication gave a very important advantage. The exhaust steam was 
absolutely clean. The whole of it could be sent back to the boilers, with 
the advantage that the cost of softening more water was saved, as well as 
the cost of cleaning the boilers so frequently. Such experience as he had 
had witb turbines led him to agree with Mr. Fedden as to the relative times 
of cleaning engines and turbines, the author's estimate of about one-sixth 
being right. His own feeling was very much in favour of the turbine, 
although he had had a good many troubles which had not been inherent to 
the turbine, however. For instance, the railway company had been the 
direct cause of one trouble, and a little more care as regards accessories 
would have averted another. 

Mr. C. H. WORDINGHAM thought Mr. Fedden had overlooked one or 
two pointe, Nothing was said about the price of the steam turbine. Itso 
happened that he had had occasion lately to get in tenders for high-speed 
engines for small sets. The question of price was of some moment, and 
central station engineers were much too apt to look upon working costs, 
carefully putting out of sight the standing charges. In gettiog in tenders 
as he had mentioned, for high-speed engine sets, the turbine people, quite 
unasked, sent iu a tender which was 50 per cent. more than for the engine 
set. He would like to know a little more about the use of steam turbines 
for continuous-current work. At one station at which he inquired they 
were very pleased with turbines, but he found out that after 18 months 
wear the steam consumption was 571b, per kilowatt-hour. These machines 
had to be inspected very often, but if frequently inspected very high 
economy could be obtained. Although Mr. Fedden had pointed out some 
very important advantages of this type of engine, he had not, mentioned 
one —viz., the shape and low height of them. The low height enabled a 
reduction in the height of the engine-room, and, in consequence, the cost 
of the buildings. For alternating work especially there was no doubt that 
the steam turbine had a very large field before it. But had it quite 
emerged from its experimental state? No two successive turbines were 
ever exactly alike. No doubt they were being improved, and one would 
be very sorry to see people stand still, but it was necessary to 
arrive at some finality before really adopting the steam turbine. 
Passing on to Mr. Day's Paper, it was quite evident that the Lan- 
casbire practice in Bolton had very greatly impressed the author, who 
had referred to the good work done by horizontal engines in mille. The 
mill engine, however, was not the same thing under the varying load- 
factor and the exacting work of the central station as in the 
No doubt the engines were very economical, but they did take up a lot of 
floor space. Mr. Day said, in effect, that power stations would be so placed 
in the future, that the cost of land did not very much matter. It wa 
often lost sight of that à saving in floor space must not be regarded only зв 
a saving in land. Land might be cheap, but buildings were not, and the 
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matter must be looked at from the latter point of view. If an engine was 
put in which took up an inordinate amount of floor space, large buildings 
would have to be put up, as also would travelling cranes of large span, and 
a large number of other expenses would have to be increased, apart from 
the question of the cost of the land: The second point in Mr. Day's Paper 
was that with the horizontal steam engines the steam pipes could be 
reduced to & minimum. But large engines necessitated a large number of 
boilers, and the author truly remarked that if it was impossible to have 
compact boilers, there was no necessity for compact engines. However, he 
did not quite follow the argument that the steam pipes could be kept under- 
ground and greatly shortened with horizontal engines, because boilers 
which were compact in floor space were necessarily high, whatever the 
type, and it seemed to him that with horizontal engines the vertical length 
was in the boiler house instead of in the engine room. He quite agreed 
that the horizontal engine could be kept clean and respectable at a very 
much lower cost than a vertical engine, As to Mr. Day’s fourth point, his 
own opinion was that, inasmuch as the Corliss valve gear was equally 
applicable to the vertical as to the horizontal engine, there was no point in 
is connection in favour of the latter. The author’s fifth point as to the 
inaccessibility of vertical engines was entirely got over by the fact that they 
‘were not obliged to divide the magnet ring horizontally. It would be divided 
vertically, and the two pieces slipped apart or removed sideways. Then Mr. 
Day spoke of placing the dynamo between the two cranks. He did not know 
whether the author would stick to two cranks with a triple-expansion engine 
or not. If they did not use steam turbines, compound engines with tandem 
cylinders and three cranks should be used. There was alittle slip in the 
seventh point. The authcr seemed to imply that the turning moment 
wae altered by putting on a heavy flywheel. This would not affect the 
turning moment, but it would affect the angular velocity. This Paper 
looked a long way ahead, and it seemed to hfm that if they were going to 
look so far ahead as this, they should look for gas engines and not for steam 


engines. 

Мт. HAMILTON KILGOUR remarked that when he obtained tenders 
for 500kw. turbine sets, the price was 20 per cent. lower than the loweet 
of the engine tenders. 

Mr. Т. Р. WILMSHURST (Derby) thought the subject of Mr. Day’s 
Paper was an opportune one, because the era of the so-called central 
station was passing away, and its place was being taken by the power 
station for all purposes. He took it that the principal points which deter- 
mined the use of the high-speed engine originally were ground space, the 
necessity for running at a high speed in order to do away with the 
inefficiency of ropes and belts, and also, indirectly, on account of 
the low load-factors which were general in the early days, because it 
was considered necessary to have a large number of small engines во 
as to be always working any particular engine at its maximum load. 
"There was no doubt that the tendency was to put the power stations 
further out from the towns, and be was rather inclined to agree with Mr. 
Day that the horizontal low-speed engine would be used to a very large 
extent in the future. There was one point which the author had rather 
confused. He said, in effect, tl. at an engine should be either high speed or 
slow speed. Personally, he did not quite follow the reasoning of that. 
Why should they not have a moderate speed engine? The objection to 
high-speed engines was not so much the number of revolutions, but the 
high speed of the piston, and especially the valve gear. This latter 
objection, as they all probably knew, had been very ingeniously met in the 
Ferranti engine, in which the valve gear travelled at a considerably lower 
rate than the speed of the engine. He had had several years’ experience 
with this type of engine, and it worked exceedingly well. With regard to 
the question raised by Mr. Wordingham as to slow-speed horizontal engines 
being old-fashioned, he thought those of them who went over the Shepherds 
Bush station would hardly call that old-fasbioned. He had seldom, if ever, 
seen any station working more smoothly with slow-speed horizontal engines 
than that one. Apart from the question of ground space, the principal 
objection which was usually urged was the danger of uneven wear in 
the cylinder liner. He had seen engines in Yorkshire which had 
been running for 30 or 40 years in which the wear was not the 
thickness of a sheet of writing paper. He always thought it was a 

striking testimonial to the solidity and excellence of British engineering 
to see some of these old mill enginea which had been grinding out 60 hours 
a week for perhaps 40 years in almost as good a condition as when they 
were new. At the same time, he did not go quite so far as Mr, Day, 
although he thought the slow-speed horizontal engine had a good future 
before it. He should like to hear a few remarks about large size gas 
engines, a subject which he thought the title of the Paper did not preclude 
discussion upon. Personally, he knew nothing about them, and he would 
Jiketo hear the views of gentlemen who had studied them. He could only 
gay that if large gas engines gave as much vibration as the one at the 
Agricultura: Hall [where the meeting was being held] he should not think 
there would be many applications for them in the future. 

Mr. S. Z. DE FERRANTI said that the subject was as important as all 
the rest of the subjects which electrical engineera were dealing with to-day 
put together. It seemed strange that there were any engines in the 
eountry other than turbines, seeing the time when these were started. 
Looking at the beautiful simplicity of the turbine many years ago, and what 
it was capable of doing even in 1894, one would have thought that there 
would hardly have been any business for any other class of motor for driving 
electrical machinery, and it was hard to form an accurate idea of why it had 
not met with a greater success. He had been working on the problem himself, 
and had just got far enough to find out what a very difficult one it 
was, It was easy enough to make something which would go round, but 
it was very difficult to make something which was fairly economical 
and to make something which was substantially ahead of anything that 
had been done before was a very difficult problem. He thought one of the 
reasons why steam turbines had not progressed more rapidly was because 
of their somewhat unsatisfactory partners in the shape of the dynamos 


which they drive. In the first place no good at all had been done with the 
driving of continuous-current generators by turbines. Small machines had 


‘been built which were fairly satisfactory, but the commutator trouble and 
‘that of balancing remained a very real and difficult matter. 


With regard 
to alternators, his opinion also was that the steam turbine had been greatly 
retarded through not having a better alternating-current generator to 
drive than it had up to the present. He did not say the machines were not 
efficient, or that they did nof run satisfactorily, but, taking the thing as a 
whole, these machines did not compare well with moderate-speed gene- 
rators. High-speed generators had critical speeds. Even in quite modern 
installations, where turbines had been installed up to 1,500kw., the vibra- 
tion of the generators gave very considerable trouble one way or another, 
both to the turbine and to the alternator. He thought it was certainly a 
very great handicap for turbines that there was not a good continuous- 
current generator which would be as satisfactory as the moderate speed 


‘generators which were driven by reciprocating engines. It was a problem 


which a great many people had looked into and found very hard of solution. 
With regard to the question of the cost of higli-apeed electric gereratore, 
one naturally thought the higher the speed the lower the cost. But when 
they came to figure out the cost of the electrical parts of the generator 
it would be found that this was a most delusive thiog. They did not 
get a very much cheaper machine. Taking a revulving-armature alter- 
nating-current generator driven by a turbine, an exceedingly cheap machine 
was obtained, but many people had come to the conclusion that this was 
not & sufficiently satisfactory form for permanent installations in any 
great worke. These people looked towards the revolving field type, and 
taking a 1,500k w. generator of this type, running at 1,200 revs. per min., 
it would take as much material, and cost almost as much, as a similar 
machine runniog at 250 revs. per min. Still, he did not think this need 
be any great handicap to the development of turbine work, as the other 
economies which resulted from tbe use of them were of very great impor- 
tance. There was no motor which it was more important to give dry steam 
to than the turbine. Prof. Thurston, in America some years ago, was 
making experiments with small de Laval turbines, and he found that keep- 
ing the boiler pressure and everything else constant, and superheating the 
steam to 100^ F. only, he got double the work out of the turbine, and at ап 
immensely increased economy. It was just the worst thing possible to 
give turbines wet steam ; probably worse than ordinary engines. Some 
one had spoken about whether turbines were out of the experimental 
stage. The Metropolitan Electric Supply Co. used steam turbines some 
years ago for the purpose of saving vibration, but when they came to build 
their large Willesden statio», they put down at first moderate speed 
reciprocating engines, and for their latest extension slow-speed Sulzer 
engines. With regard to the eventual maximum economy which it was 
theoretically possiole to obtain with a gas turbine, scientists seemed to 
have very divided opinions upon this, and most of the Papers which he 
had been able to collect upon the matter seemed to point to a low effi- 
ciency theoretically for these machines, He thought this was wrong but 
bad no proof that it was so. With regard to Mr. Day's Paper, steam engine 
practice was very much the eame as electrical working. All systems could 


be worked, and he entirely disagreed with Mr. Day when he said that there 


was one thing which was right. Personally, he thought horizontal slow- 
speed engines were most excellent engines, if one was prepared to pay for 
the building which contained them. But it was possible to get just as fine 
a result in other ways. With other types of engine it would be possible 
to get equally low costs of generation with a much lower cost for 
interest and sinking fund, which, after all, was the great bugbear of 
municipal engineers on account of the repayment of loans. Mr. Wilms- 
hurst had remarked that if the gas engines of the future were like 
the one at the Hall—which, by the way, proposed to be the great gas 
engine of the future—they would not have much cbance. He thought 
people would stand a good deal of noise if it was cheap, Very fine gas 
engines were made to-day, and there were many on the Continent of over 
1,000 u P. working with cheap gas, and it did seem extraordinary how, 


'this being so, they could not be used to advantage in Englieh central 


stations to-day. But there were several reasons for it. One was that for 
big powers they mostly wanted to drive alternators. Although some 
works were being driven by gas engines running alternators, there was not 
much general practice on the subject. He had been making enquiries on 
the Continent lately, and had only found one case in which low-tension 
alternators were being driven by gas engines. Another reason was, that it 
was not necessarily the engine which ran at the lowest coal consumption 
which would bring the total works costs down to the lowest figure. He 
knew one works driven by gas engines put in several years ago, where, 
notwithstanding very low fuel costs, they took the gas engines out and 
replaced them by ordinary steam engines, which relatively had a greater 
economy simply because of the consequential damage which arose due to 
failure of the gas engines. Gas engines for electrical purposes had not got. 
out of the experimental stage, and these two reasons put together — viz., 
the difficulty of dealing with alternators in parallel and the unknown 
quantity as regards costs and maintenance of the engines and producers— 
were responsible for the fact that gas engines were not being used to-day 
for our large plants. | 
Мт. W. A. CHAMEN (Glasgow) said that, so far as he had been able to 
judge, the cost of turbine sets, as compared with high-speed engine sets, 
was less, and not more. With regard to the point that steam turbines 
were still in the experimental stage, he would like to remind them that on 
the Clyde there were some large steamers fitted with Parsons steam 
turbines. One had been put into aervice last summer, and had been such 
a success that another had been added to the ваше service. If marine 
engineers were coming to the conclusion that the steam turbine would suit 
them, it might be expected that electrical engineers would also get some- 
thing suitable. There had been some difficulties with regard to the 
dynamos used, and undoubtedly at the present time the commutator was a 
trouble, and possibly an expense. One of the peculiarities of the com- 
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mutators of continuous-current dynamos driven by steam turbines at high 
speeds was that it was quite impossible to use carbon brushes with them. 
It appeared that the friction was so great that when the neces- 

pressure was put on to keep the brushes in place the carbon 
took fire. In spite of this and other difficulties, however, it was 


interesting to know that the Manchester Corporation—at least, so. 


he was assured from two independent sources—had ordered two 
1,800kw. sets of Parsons turbines with continuous-current dynamos. 
With regard to gas engines, it was ible that, while on first reverting to 
the use of gas engines they might bes to be content with slow speeds, it 
waa quite possible—if the makers were properly encouraged to put all their 
energies forward—that the same stages as regard speed would be gone 
through with gas engines as was being done with steam. He thought, 
therefore, that in the end gas turbines would be reached. At present no 
one knew how to start to make a gas turbine. He had had several talks 
during the past few months with various people of considerable authority, 
and unless it was that they did not care to divulge their secrete, he was 
bound to say that there was not a single man who seemed to have the 
least idea of how to start. He understood that the problem was one fol- 
lowing on the lind’ of what was called the continuous-combustion gas 
engine, and when he said that there was not a aingle one of these in use at 
the present time, it would be seen that there was some distance to travel 
before the gas turbine was arrived at. He could not help thinking that 
here again they had lost tremendously by the death of Mr. Willans several 
yeers ago. He was the man who brought the high-speed gas engine into 
its present condition. The question of drainage had been referred to in 
Mr. Day's Paper, and he need not remind his audience that there was 
not & more perfectly drained engine than the Willans. Some rather 
unpleasant remarks had been made regarding the vibration of the 
gas engines iu the meeting hall, but he was sure no more would be made 
when he said that he put in the first three of those engines some years ago. 
When erecting them he had specially designed the foundations with a view 
to the avoidance of vibrations in the Berner's Hall (in which the meeting 
was being held], but when the machines were put into operation they 
danced about to such an extent that when the contractors left the authori- 
ties filled the foundations up with cement, and so made them solid instead 
of elastic foundations. The installation had been running for seven years 
now, and there must be something in gas engines, because the Agricultural 
Hall authorities, who were the keenest business people he knew of, had 
increased the size of the installation since then. 

Mr. F. A. NEWINGTON (Edinburgh) said he was very well satisfied 
with high-speed engines. 

Mr. C. P. MARTIN (of Messrs. C. A. Parsons & Co.), taking up Mr. 
Wordingham's remark that the price of 100kw. turbine sets was about 
50 per cent. higher than reciprocating engine sets, said that, as a rule, his 
firm's price for that size was about the same as the best class of English 
engine. It was considerably higher than the Continental types of engine, 
however. With regard to the commutator of continuous-current 
machines, they were now making movable brush gear which was connected 
through a relay with the steam chest, so that the brushes were moved 
round according to the steam pressure in the chest, and he had 1,000kw. 
sets Upon which the whole load could be put on or taken off with prac- 
tically no sparking. With regard to alterations in the turbines themselves, 
he said there was very little difference in different macbines. The bearings 
and valves were all absolutely duplicate in the same sizes, and very little 
change had been made durivg the last five or six years—merely detail 
arrangements in the blades. There was more alteration in the dynamos 
and alternators, but it was neces to make alterations to keep up to 
date. Nowadays revolving field alternators were being made, and probably 
they would not make any more large-sized alternators with revolving 
armatures. Some revolving field machines were workiog already, and were 
very satisfactory indeed. In regard to the vibration of the turbine there 
was а certain amount occasionally when running them up to critical speed, 
but when properly balanced this was very little indeed, and only lasted for 
a second or two. As to wet steam it was merely a question of efficiency. 
Wet steam had the same effect upon a turbine as it had upon a reciproca- 
ting engine. Water coming in with the steam could not do any damage. 
It cleared itself very rapidly. At the present time the speed of the 
machines was too fast to allow of the uee of carbon brushes. Later on 
they would be tried with larger continuous-current machines. Mr. Ferranti 
had raised the question of turbines not being put in at the Willesden 
station of the Metropolitan Electric Supply Co., but he thought the reason 
why that company went abroad was becauee at that time no onein England 
had made engines or dynamos of that size. 

Mr. WORDINGHAM said, on the question of price, that the seta he 
referred to were not cheap Continental engines, but Belliss engines and 
"Westinghouse dynamos. 

Mr. MARTIN replied that there must have been something out of the 
‘way. Usually for 100kw. sets the price was about the same. 

Mr. A. B. MOUNTAIN (Huddorefield) said that he could not help 
thinking that high speed was essential whenever electrical work came in, 
and sooner or later turbines must win the day. He could not agree with 
Mr. Day, as he did not for a moment believe that horizontal engines were 
the correct thing. Mr. Wilmshurst had mentioned an engine in Yorkshire 
which had been running for 40 years without any new liners being neces- 
sary. He would suggest that that engine had had about half-a-dozen liners, 
and the one Mr. Wilmshurst saw was the latest, Some time back he waa 
getting tenders for plante where the makers guaranteed different steam 
consumptions, but he had never yet seen a figure which would compensate 
him for an increase of capital. In round figures IIb. of steam represented 
£760 additional capital. He would suggest that if it were possible 
to get some really reliable tests of their different plants, and have them 
compiled for future discussion, this would give a basis upon the true merits 
of different engines could be calculated. His experience of engine builders 
had been a little bit unfortunate, Perhaps it was his own fault. It was 


almost impossible to take the guaranteed figures as the figures which would 
be obtained on their own works. Mr. Fedden had mentioned the question 
of vacuum in the turbine, and verdes his о 5 If there was 
electrical engineer present who actually got 29in. he was a very luck 
zl It was nearly always about 22in. or Nin. 1 

Mr. CRAWFORD (Messrs. Belliss and Morcom) said that from an experi- 
ence with turbines since 1892 he was convinced that it was all right, and 
that the fault lay with the electric generator, and he was prepared to 
say that as soon as electrical engineers in this country produced an electrical 
generator to enable the turbine to run at its proper speed, he could introduce 
onefirm of mechanical engineers in thiscountry who could build a satisfactory 
turbine to couple up with it. At present the conditions were not altogether 
fair for the turbine. Turbines must necessarily run at one given speed 
and output. The valves could not be set for half load. There was one 
well-known comparative instance of this kind—viz., the torpedo-boat 
destroyer “ Viper," which was fitted with turbines, and another ship fitted 
with expansion engines. The results of the official trials were, roughly, 
that the sbip fitted with the turbines got about half a knot mure speed than 
the other, but the consumptions were something like 62 to 72 in favour 
of the triple expansion. But the half-load trial produced a consumption 
on the part of the turbine of about twice what it was with the other, and 
the result was that both turbines and engines were to be fitted, the one for 
cruising and the other for full speed. It was very difficult to follow Mr. 
Day in what he meant by high and low speed. High spsed might mean 
high revolution or high rate of piston operation. Mr. Ferranti had drawn 
attention to the fact that the question of high and low-speed engines was 
altogether a commercial one, and he (the speaker) thought that if people 
used slow speed, the time when they would regret it would be seven years 
after purchase. 

Mr. LEONARD ANDREWS (Hastings) said that at Hastings 18 months 
ago & steam turbine had been put in, not because is was believed to be 
the best thing, but because the space at their disposal was not sufficient 
to allow of anything else. But up to the present time they had had no 
reason to regret the step. Mr. Kilgour had mentioned that it was not 
absolutely necessary to have a good vacuum. (Mr. Kilgour: I did not ssy 
anything of the sort.) This had not been his experience. He had found 
that unless there was a good vacuum the economy was not very good. 
The only water they could get at Hastings was town water, and the only 
way to get а vacium was to use a cooling tower. This entailed the use 
of a fan, and in order to get a good vacuum they had, at any rate during 
the summer, to spend about 20 per cent. of the coal necessary to generate 


steam in other respecte on driving the fan and turbine. This steam con- 


gumption had appeared to him to be such a very heavy portion of the total 
that he had tried the experiment of working an eight-hour shift without 
the vacuum, and it might be interesting to give the results obtained. 
The coal necessary for generating the steam and driving everything, with 
the exception of the fans, cooling tower, &c., was 64cwt., the coal used for 
driviog the fans and circulating pump was 12cwt., a total of 76cwt. con- 
densing. The following day he tried a similar experiment under the same 
conditions but non-condensing, and the total coal used was 91cwt. The 
plant he had was very satisfactory so long as it was running by itself; but 
it also went into parallel perfectly with a Mordey alternator, which was 
probably a good test of its capabilities. At the same time, all the while 
it was in parallel there was a certain amount of surging current passing 
between the machine. The contractors said they could get over this, but 
up to now they had been making such use of the turbine set that no chance 
had been given the makers to overcome the trouble. But no doubt it 
would be got over. Опе speaker had referred to the economy not being 
good at light load, and probably he was referring only to the use of them 
on board ship. The light load there was slow speed, and a turbine was 
only economical at top speed, and no comparison could be formed between 
ite use on ships and in central stations. His experience was that the most 
economical thing he could do was to run the turbine set from one years 
end to another, for the steam consumption came out less than it did when 
working the 100kw. sets. He was nervous, however, as to what would 
happen if the plant broke down. He had an experience shortly after it was 
put in. The contractors arranged the barrel so that it was slightly 
nearer the top of the cylinder than the bottom, во as to allow for wearing. 
They had adjusted it rather too finely, however, and the blades just 
touched thetop, and some of them broke. But this had not been noticed, 
and the machine had been going on working without affecting the supply 
at all, and it was only when the set was taken to pieces and over 
that it had been found out. It only took a little more steam. Ав to price, 
he had not got tenders from engine builders in competition for this turbine 
because the turbine was the only thing he could use, but the impression he 
got at the time was that the price of a 500kw. turbine, with condeneer, 
was practically the same as a reciprocating type of engine without the con- 
denser. No reference had yet been made by any of the speakers to an in- 
teresting type of engine which he had seen running at the Manhattan station 
in New York. On this engine the low-pressure cylinder was vertical, and 
the high-pressure horizontal. This engine appeared to be working very 
satisfactorily, and he should like to hear if anyone else knew anything 
about it. 

Mr. W. W. BOOTH thought the question of condensation was not во 
important to a turbine when it was working at constant load and full 
power as when it was working underloaded. When it was working under- 
loaded and taking its steam in gusts, air was apt to get back into it and be 
churned up by the blades, and this caused considerable friction, and to 
that cause was due the loss of economy when working non-condensing. 
Mr. Day had spoken up for the horizontal engine, and had made a very 
good case for it. The vertical engine was a very badly drained engine. It 
was almost impossible to drain the top of the cylinder. Some vertical 
engine makers had placed holes round the cylinder at the lower end of the 
travel of the piston, and that certainly drained all the water that got down 
there, but in the case of high-speed the water did not get down there. The 


THE ELECTRICIAN, AUGUST 1, 1902. 


591 


water entered with the steam, and before it had time to fall by gravity to 
the bottom of the cylinder it was caught by the cylinder on its return 
stroke, Personally, he could not see where the great saving in epace on 
the part of tbe high-speed engine came in. It was only high speed with 
regard to rotation; its piston speed was low, and it must, therefore, 
occupy as large a space as a low-speed engine. The horizontal engine bad 
one great benefit — viz., with Corliss valves fitted it could be completel 
drained. The water which entered the cylinder dropped straight throug 
into the exbaust valve, and was drained completely away at once. 

Mr. J. S. HIGHFIELD (St. Helens) said it had always puzzled him why 
the builders of turbo-alternators did not go in for the inductor type of 
miachine. The mechanical construction of this was iarly suited 
for the high speed of revolution obtained with the turbine, and there were 
a large number of electrical reasons why thie machine, which was not a 
very good one at slow speed, would be satisfactory at very high speeds. 
It seemed to him that slow-speed engines had had altogether too good a time 
during the discussion. The very excellent high-speed engines on the 
market had not been given sufficient credit, and he could not help think- 
ing that the high-speed reciprocating engine was equally as good a type to 
use as any other. With regárd to i Mr. Chamen had put it very 
clearly that there was one pattern of high-speed engine on the market 
which had practically a perfect drainage, and although, as the last speaker 
pointed out, the piston speed of the quick revolution engine was not great, 
at the same time the number of impulses per minute was very large. It 
was all very well for Mr. Day to refer to pumping stations as models of 
what an electric power station should be, but there were a great many 
points of difficulty in a power station which did not in any way apply to 
pumping stations. One thing wae that 200 m.r. or 300 H.P. was a decent 
sized pumping station, whereas in an electric power station there were 
often a number of units of this size. As far as cleanliness was concerned, 
he considered that with high-speed engines a station could be kept at least 
as clean—and even cleaner—than with horizontal slow-speed engines, and 
he could only refer to Mr. Holmes’ big stations at Liverpool as cases in 
point. As to gas engines, he quite expected to use large machines of this 
class at an early date. There was no question at all that there were great 
difficulties with the gas engine, but he could not help thinking that we 
were on the right road to have gas engines of a very large power in electric 
stations, possibly up to 500 H. P., and the use of them would get rid of a 
whole lot of steam pipes and troubles, as well as an immense amount of 
auxiliary plant, such as condensing plant, which was getting to be & very 
serious matter. 

Mr. W. H. TITTENSOR (Dundee) said that at Dundee plant was being 
put up pretty rapidly, and he had been disappointed to find that in the 
quarters in which he made inquiries everyone seemed to think that the 
turbine was the engine of the future only. His station had some historic 
surroundings which could not be done away with, and he would either 
have to put up a second generating station at his present rate of increase 
or face difficulties which could not be got over if he had to put in steam 
engines. He had beeu very much strdck when he visited Bristol with the 
system adopted with the boilers. If the extra space was not available 
what were they to do; he could only say put one station on the 
top of the other, on the principle adopted at Bristol He would 
like to have some information upon the steam consumptions which 
had been quoted to-day. Were they the resulte of trial tests and 
runs, because, if so, he was afraid they would not help much! "The figures 
which were wanted should be taken from the weekly report sheets of coal 
and water consumed. 

Mr. W. M. ROGERSON (Halifax) particularly referred to Mr. Wording- 
ham's mention of one station where turbines were used which consumed 
671b. of steam per kilowatt. He said Halifax was the culprit. These 
turbines had been running for about 24 years, and had practically never 
been overhauled, and he was very anxious indeed to find out what the 
turbines took after some years’ running. Unfortunately, at Halifax they 
were very badly off for condensing water. The vacuum he could get in 
the run in question was about дїп, or bin., and the result was that the pounds 
of steam per kilowatt were 57. He wrote to the makers and pointed it 
out to them. They came down and overhauled the thing, and at the 
present time, with a vacuum of about Qin. or 10in., the pounds of steam 
per kilowatt had come down to 33lb. Considering the fact that this was 
the figure teed some 2j years ago this was very good. Another 
point which struck him was that turbines could be got running in a 
quarter of the time taken for any of the steam sets. If anything broke 
down he flew to the steam turbines, 

Mr. V. A. Н. McCOWEN (Belfast) said there were a number of points 
in favour of the gas engine with cheap gas. He had always been able to 
get on to load from nothing in half a minute, which could not be done 
with steam. His sizes were about 100 E.., but he had to pay the same 
price for gas as the ordinary consumers had to pay, and he had to compete 
against that price with his current, so that naturally he did not do very 
well He had since gone in for steam and the fuel costs were about 134. 
per unit for the fuel alone, against 4d. for steam. When a cheap power 
gas was available gas engines would really be the engine of the future. 

Mr. MARTIN, reverting to the question of steam consumption men- 
tioned by Mr. Crawford, said the turbine was not economical when running 
at varying speed, and for cruising purposes a special cruising turbine was 
used which was not in action at full speed. e Viper was specially 
built to run at 51 kncts, and showed better steam consumption than other 
engines running at this speed. 

Dr. PANTON (Bolton) said this Convention seemed to have been mainly 
designed for the amusement and instruction of the engineering members, 
and it seemed that none of the Papers contained anything which chairmen 
of committees could very well discuss. The matters which had been 
discussed were undoubtedly of immense interest to the chairmen of com- 
mittees, whore presented the proprietors of municipal undertakings, and as 
had been wisely pointed out the questions of price, &c., were very impor- 


tant. In connection with this he would like to mention that in most 
stations the interest and sinking fund charges were quite as great, if not 
in some cases greater, than the cost of generating. Living in Bolton as he 
had done for some years, he had been immensely struck by the exceedingly 
low oo sts obtained in mills, and it was all very well for engineering gentle- 
men to jeer at mill engines. After all, would it not be better, instead of 
jeering at mill engines, to try and improve the load in electr:c lighting and 
wer stations approximately more nearly to the conditions of even load. 
hairmen of committees came to the annual meetings to be instructed what 
they should do iu connection with the sete which would be put down in the 
future, and they wanted to get a lead from the engineering members as to 
what should be done. Per.onally, he was afraid he had not come to any 
conclusions from this discussion, and, seeing the very low coats which were 
ed in mille in Bolton, he was still, for the time being, in favour of 
standing by Mr. Day and his slow-speed engines. 
Mr. J. F. C. SNELL (Sunderland), who was in the Chair, said that not 
Mani much had been said for such moderate-speed engines as Willans or 
iss. With respect to tbe long life of the mill engines and the low 
steam consumption, there could be no question as to the value of both, but. 
he questioned whether, after an experience of 25 years with high-speed 
engines, there would be any gain in the low-speed engine so far as wear 
and tear was concerned. He, himself, had known of & well-known high- 
“=. engine of which, after njne yeara’ use in a lighting station, it was 
moet impossible to gauge the wear of the oylinder. He did not think 
that the question of space occupied was of very vital importance, because 
recently he had had occasion to prepare plans for a station, and he tried 
both low-speed horizontal and also high-speed engines. Of course, the 
space occupied by high-speed engines was less, but the question of boilers 
came very largely into play, as Mr. Day himself pointed out, and if it 
was a question of vertical engines and moderate speed as compared with 
horizontal engines and moderate speed, practically both of them took the 
same amount of floor space. He had recently heard of a test of a horizontal 
engine in the North of England in connection with an electric lighting 
station in which, with the use of superheated steam, the steam consump- 
tion was extremely low, and showed considerable economy over other 
engines of a high-speed nature, but while this engine only used 6d. of 
coal, it used oil to the extent of 2s. 9d. He hoped that would not stand 
for the usual horizontal low-speed engine. In the case of vertical engines of 
igh power, there was no question that there must be а greaser on each 
gallery of the engine, and in the case of a horizontal engine of the same 
power a certain amount of saving would be found in that respect. 


Both Mr. Fedden and Mr. Day, who will reply in the 
Journal, were accorded a hearty vote of thanks at the con- 
clusion of the discussion. 


NOTES RE EARTHING.* 


BY H. FARADAY PROCTOR. 
(City Electrical Engineer, Bristol.) 


To avoid the constant repetition of somewhat extended phrases, it may 
be stated that in these notes the following expressions have been used with 
the somewhat limited application set opposite to them respectively :— 

Installation.—Consumer's wiring. 

Distributing System.—The distributing system external to consumer's 
premises belonging to the suppliers of energy, and from which several 
consumers are supplied direct. 

An Earthed Conductor.—Any conductor which is itself earthed or ie 
joined to another conductor which is earthed. 

An Unins Conductor.—A conductor which is not intentionally 
insulated from earth at any point. 

An Unearthed Conductor.—A conductor whick is iteelf insulated, and is 
nowhere joined metallicly to an earthed conductor. 

Return Conductor.—The uniusulated or earthed conductor. 

It is with a certain amount of diffidence that this Paper is written 
and presented to the members of the Incorporated Municipal Elec- 
trical Association. The consideration of earthe intentional and earths 
accidental brings out some problems of very great interest—firat, to 
suppliers of electrical energy, who probably think they know all 
about it ; second, to consumers, if they were to know all about it ; 
“| third, to the insurance companies who, of course, do know all 
about it. 

The writer has given a considerable amount of time to the con- 
sideration of the different problems, more especially in connection 
with the work of the Wiring Rules committee of the Institution of 
Electrical Engineers, and he has come to the conclusion that he knows 
little or nothing about the matter at all, since on that committee (it 
is probably no breach of confidence to admit) he was quite alone in his 
views touching this question. His complete ignorance and thirst for 
enlightenment must, therefore, be pleaded as the extenuating circum- 
stances ugder which a subject on which all the engineering members 
of this association have already been circularised is brought to your 
notice. The following notes are intended to apply only to risks or 
inconveniences that may arise from work carried out on a consumer’s 
premises, as affecting other work on the same or otber premises supplied 
with electrical energy from the same generating system. As so many 
here have already considered the points in a certain order, perhaps 
the wishes of those present will be best served by that arrangement 
being now adhered to. 


— — —— ЛНИЦИИННЦ 
* Paper read before the Municipal Electrical Association, July 4th. 
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1. Where one conductor of a two-wire installation is uninsulated 
throughout its length, and is joined to a similarly uninsulated con- 
ductor of a two-wire supply system, it is obviously advisable to have 
‘the uninsulated conductor so arranged that it cannot be accidentally 
interrupted, and, therefore, all switches aud fases should be inserted 
in the insulated conductor only. Were the uninsulated conductor 
‘severed at any place at a time when there would be a tendency for a 
current to flow, such current would take any path left open to it, and 
there would be a risk of electrolysis at gas or water pipes, either on 
or off the premises containing the installation, and also of earth 
currents possibly causing other electrical disturbance. 

If the distributing system were to be earthed at one place only, 
instead of having one uninsul «ted conductor, the connection of installa- 
tions with one pole uninsulated would not be permissible, since the 
fall of potential between the single earth on the distributing system 
and the multiplicity of earths on consumer’s premises would lead to 
troubles. The use of an uninsulated conductor buried in the ground 
is probably out of the question, owing to the difficulties that would 
arise due to rust and corrosion. If, however, a sufficient number of 
good earth plates were well distributed and connected up, no ill 
resulte should arise from the connections of installations with only 
one pole insulated. 'The greater the number of earths the less would 
be the risk of troubles from earth currents. 

As the risk of interruption to supply on consumer's premises 
when one conductor is uninsulated from earth, the points for and 
against appear to be as follows :— 

1. There is only one-half the length of conductor to be kept insulated. 

2. If an earth develops on the otherwise insulated conductor something 
is sure to happen, whereas if the same occur and the other conductor is 
insulated something is not “ sure to happen," although in all probability it 
will, since it is likely that a friendly neighbour, who also has “ the supply," 
will provide the earth on the other pole. 

3. If there be any fault it probably develops at once, whereas if both 
conductors are supposed to be insulated the fault may only develop when 
ап earth occurs on the other pole at some different part of the system. 
Since most irregularities on installations are caused at times when some 
alteration is being made, it is distinctly desirable that a fault should show 
itself at once rather than await some inopportune moment, as is too often 
the case under existing conditions. 

4. Economy as regards first cost of installation. 


9. Where the neutral conductor of a three-wire installation is unin- 


sulated throughout ita length the arguments set out above all apply. 

Reverting to two-wire installation (as in No. 1), consideration must 
also be given to the question of a change-over from one side of a three- 
wire distributing system to the other. If a two-conductor installation 
be connected to a three-wire distributing system where the neutral is 
connected to earth at one or more points (presumably the earthed 
conductor will be intermediate to the other two as regards electrical 
potential) and it is desired to change over such installation to the 
other side of the system, say for the purposes of balancing, the following 
points arise :—If one conductor of the installation be earthed or unin- 
sulated, the change-over must be so arranged that that conductor 
shall continue to be joined to the neutral or earthed conductor of 
the distributing system, but if the supply be continuous current this 
means а rev of polarity on the premises necessitating a change- 
over of each arc lamp, Nernst lamp and any other selective apparatus 
there may happen to be on the premises, and where arc lamps have 
one pole to frame, and the frame has been earthed, the trame under 
the new conditions must be anny insulated. 

These troubles do not appear if alternating current is used. 

To ensure criticism and afford the members as much amusement 
as possible, the writer ventures to express the opinion that where a 
distributing system can be properly equipped with a sufficient number 
of earths, it is admissible from every point of view (with the excep- 
tion of that allowing for the inconvenience of a change-over from one 
side to the other of a continuous-current system), and desirable from 
reasons of economy, to allow the connection thereto of installations 
having one conductor uninsulated from earth throughout its length, 
and that on such a conductor there should be no switches or fuses, 
It is only under such conditions as these that the use of a complete 
three-wire system should be permitted. 

3a. Where on a two-wire system one conductor is earthed at one 
place only, say at the generating station, it is, as previously pointed 
out (see No. 1), inadmissible to allow any earth or uninsulated con- 
ductor on a consumer’s premiees, for if an earth fault occur on the 
earthed conductor, the two earth connections will shunt the return 
current, not only of the particular installation on which it exists, but 
of all other installations on the same disiributing system, and if this 
conductor is not protected by fuses on the supply side as well as the 
lamp side a dangerous amount of current may be carried through it 
in the vicinity of the earth fault; and for this reason it appears 
desirable that fuses be used. пр, however, that fuses are used, 
and that the fuse on the supply side of the earth fault were to operate, 
the flow of current to earth at this fault would cease, except from that 
porion of the installation away from the supply side of the fault. 

is portion of the installation would, however, have to pass the 
h the earth fault ; it is, however, 
ve so low a resistance that there 


whole of ita return current thro 
improbable that the fault should 


would not be some conspicuous fall in the voltage, consequently the 
fault would soon be observed and remedied, whereas if there wera no 
fuse there would be no result to indicate the irregalarity until an 
actual burn-out on the conductor had occurred. 
Let us revert to an hypothetical example with figures. | 
Let us suppose that an earth having a resistance of 5 ohms 
develops on a conductor of a 5-ampere circuit of an installation. 


This earth fault, and the earth at the generating station, will shunt ` 
the cables lying between them, current will flow to earth at the fault, 
not only from the installation on which it occurs, but also from all 
other installations in the neighbourhood ; if the circuit be fused for 
10 amperes, aud the resistance between other connections in the 
vicinity aud this fault be „th ohm less than the resistance . 
between such connections and the generating station earth, then 
the shuut current from the flow of 600 amperes would sever the fase, 
if the resistance back to the station earth were higher, say 1 ohm, 
then the shunt current from a correspondingly less flow—viz, 
60 amperes—would suffice to blow the fuse. Suppose, however, that 
the fuse were non-existent, a greater flow would cause a dangerously 
large current at the earth fault, and, possibly, even the melting of 
the small conductors leading up to it. 

Consider now the behaviour of the current from the particular 
5-ampere circuit on which the fault exists, the leakage to earth will 
be comparatively small so long as the return circuit is unbroken; 
should it become interrupted, due to a large flow from other portions 
of the system or from any other cause, then the whole of the return 
current from this small circuit must pass through the fault. 

It is, however, contended that this evil is leas in extent than that of 
passing the much larger current to earth from other installations, 
especially having regard to the fact that such is as likely to occur 
when the faulty circuit is switched off at the non-earthed main as at 
any other time, and that the leakage to earth under these conditions 
will not ba noticeable until a burn-out takes place. 

A fault having a resistance of 5 ohms has been taken as an example 
in the endeavour to show that with even so high a resistance fault, 
the current from neigbouring sections of asystem may be expected to 
burn out either the fuse or conductor of a5-ampere circuit. 

With a lower resistance fauit, the probabilities would be corre- . 
spondingly greater. 

3B. The whole of the remarks made above with reference to 3A 
apply also to Зв where the system of supply being a three-wire опе 
with the neutral conductor earthed at one place only, the installation 
is carried out on a two-wire system. 

3c. Where an installation is carried out partially or wholly ona 
three-wire system it is preferable to avoid the risk of burning out 
lamps by not employing fuses on the neutral conductor which will 
be hkely to give way and sever the circuit, but to avoid the more 
serious risk above referred to (see 3A), it still becomes desirable to 
insert fusea, and these, as before, should be of such size that they will 
protect the smallest conductor between them and the source of 
eupply. If, however, the amount of three-wire distribution is very 
small in proportion to the two-wire work—for instance, if three con- 
ductors be taken from the supply mains direct to a board from which 
the distribution is carried out on a two-wire system—then it is better 
not to insert fuses on the earthed conductor until after it is split up 
into two-wire systems, These fuses, if inserted where the splitting 
up takes place, will protect the neutral conductor, right back to the 
supply service, from any heavy return current arising from an enu 
as they will be placed practically on the ends of this neutral or thi 
wire at the distributing board. 

4. Where a conductor is joined to the neutral conductor of a supply 
system which is not intentionally earthed, it should always be borne 
in mind that such conductor may become earthed at any time, either 
at some point of the distributing system, ог on any consumer's instal- 
lation, and under such conditions it should be treated as though the 
earth existed. Fs 

44. On two-wire installations fuses should therefore be uselon 
both conductors. 2 

4B. Where only a small portion of the work is carried out on the 
three-wire system—as mentioned under clause 3c —fuses should not be 
used on the intermediate conductor except beyond the point where 
it is split up into two-wire circuits, Where the whole is carried out 
on a three-wire system fuses should be used on all conductors, those 
on the neutral being proportioned as before described. Should, 
however, a person be nervous as to the burning out of lamps, or 
should the pressure across the outers of the three-wire system be 
such as would be dangerous when gi gras across the terminals of 
any apparatus used on one side alone of the system, then three-wire 
work should not be entertained. 

Since the chief advantage of a three-wire system arises in con- 
nection with the use of pressures across the outers higher than it is 
permissible or desirable to give to the ordinary lighting consumer, 
one of the chief advantages disappears if the neutral conductor is not 
earthed, for under such conditions the public may become “shocked” 
to an extent that would surprise them; but the earthing of a con- 
tinuous-current system in a manner that will obviate all forms of 
obnoxious earth current, both external to and within co 
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premises, is a problem which requires a certain amount of considera- 
tion. Mr. Snell may have a solution, but the writer is disposed 
towards the view that :— 

1. Three-wire distributing systems are chiefly useful when the 
neutral conductor may be earthed. 

2, The neutral conductor of a distributing system to be earthed in 
the safest of all manners, from the consumer's and fire office point of 
view, should be earthed at as many points as possible. 

3. Where a distributing system 1s earthed at many points it is 
probably much to the advantage of all parties concerned that the 
current be alternating, as, although troubles might then be expe- 
rienced if earth-return 1 were used, a state of equipotential 
can be moat easily arranged for from a traneformer-fed system, when 
no troubles from electrolysis can exist. | 


DISCUSSION. 


Mr. F. C. RAPHAEL said that, looking at the matter from the point of 
view of the heat generated by the leakage current, if there was a fault 
from any main to earth there was a current passing from that fault to 
earth equal to the actual pressure of that main divided by the resistance. 
The heat generated at the fault was, therefore, proportional to the square 
of the volts divided by the fault resistance. On adding together the risks 
from faults on either main it would be found from this tbat there was the 
least risk if one of the mains was at earth potential. However, whether 
one of the mains in à house was at earth potential or at two or three volta 
potential practically made very little difference to this, and Mr. Proctor 
was risking a great deal, on the other hand, by suggesting that there should 
be earths all over the system. There was one point which was quite over- 
looked. Supposing there was a fault on a system, how was it to be localised, 
or how was its distance from the station to be found out if there were 
earths all over the place? By having a single earth connection at the 
station it could be allowed for and it was even possible to remove it to 
make a test. As to the question of putting a fuse on the middle wire, 
Mr. Proctor's numerical example could be made to show that in certain 
circumstances the fire risk would be much greater if there were no fuse 
on the middle wire. As to the earth return troubles affecting telephone 
systems, he thought Mr. Proctor was quite right. Let the telephone 
people use metallic circuits and put them underground if possible. 

Mr. J. S. HIGHFIELD (St. Helens) said he thought there was no ques- 
t'on that for safety of supply with a tbree-wire system it was better to 
have the middle conductor earthed only at one point, because, as the pre- 
vious speaker had pointed out, if they had got a bad earth on the con- 
ductor, the earth connection for the time being could be severed, although 
this certainly put a very heavy stress on the insulated positive conductor. 
With regard to the fixing of the circuita connected to a three-wire direct- 
current system with the neutral conductor earthed, it appeared to him 
that the main fuses should be only on the two outer conductors and not 

on the neutral. He did not advocate the use of а three-wire system inside 
houses — 1. e., connecting the lamps across the conductors. Very nearly all 
рге сіїсе inside consumers’ premises was on a two-wire system. If the three 
conductors were taken into the houses, the whole of the lamps should be 
divided up into two two-wire circuits, with double-pole fuses on all the 
circuits. The reason that he liked the double-pole fuses was because 
when the negative conductor developed an earth, and the earth on the 
middle was disconnected, the potential of the middle wire rose to 200 volts 
above the earth. Going from the three-wire to the two-wire system, he 
said he had recently used circuits for motive power purposes with 500 volte 
with the negative conductor earthed, and in this case he liked to have the 
earth ab&olute. The negative ought to be earthed the whole time, owing 
to osmosis. In the North they had colleries on the mains, and they hoped 
to get more. In such syatems it was much easier to keep the circuits 
insulated, whether supplied at 500 volts or any other pressure, with the 
negative absolutely earthed and using concentric conductors, Such a 
system gave most excellent security against rock falls, &c. He thought 
Mr. Proctor was not quite correct iu hia statement that with alternating- 
current systems no troubles could happen from electr.lysis. It was a very 
great question as to whether this was so. He had in his mind some exp'ri- 
ments made by Prof. Wilson, of King's College, on alternating-current 
electrolysis, and in these there was an enormous amount of energy absorbed 
in the electrolyte aud electrodes. This being so, something happened 
somewhere, and he himself fancied that the plates would have been found 
to be eaten away. 
Mr. F. A. NEWINGTON (Edinburgh) agreed with Mr. Highfield that 
it was very necessary to have fuses on the middle wire. One reason was 
tbat contractors were not always as careful as they might be. He himself 
would go a step further than Mr. Highfield in the matter of fuses at the 
entrances to buildings and have two complete circuits with four fuees. He 
5 Mr. Proctor did not make his own ideas on this subject quite 
clear. 

Mr. L. ANDREWS (Hastings) had held the view for some time that it 
was much safer not to fuse the middle wire or the wire connected to the 
middle wire of а three-wire system. All the other speakers had seemed 
вэ strongly in favour of this that he did not know whether he might 
change his views or not. But they should keep this point in view—viz., 
that if the fuse went all the current went to earth. It seemed to him 
that for alternating-current work the simplest way out of the difficulty 
was to do as the author suggested, and earth the system throughout. He 
did not see that there were any peculiar drawbacks to this. At Hastings 
they were earthed. In tramway systems they were earthed throughout, 
and apparently the only objection to this was electrolysis, but with alter- 
nate-current work there did not appear to be any difficulty from this latter 
oru At present, at Hastings, they were working with fuses on one pole 
only. : 


there were no fuses placed at these points. 
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Mr. V. А. Н. McCOWEN (Belfast) questioned the advisability of putting 
a number of earths in a system. He should certainly be rather afraid of 
it, as there would probably be a good deal of trouble in the localisation of 
the faults. With a system earthed at the station it was certainly much 
eatier to localise, and he had found, by making an intermittent make and 
break there, and following up faults by means of a compass, that they were 
very easily found ; but with earths all over the system great difficulties were 
put in the way. With reference to the fusing of the middle wire, he thought 
that with the increased pressure the whole of the three - wire system should 
not be brought into the house, and that the supply should be divided and 
taken on both sides of the system with double-pole fuses throughout, 

Mr. A. P. TROTTER said that the whole question of continuous earthing 
and continuous insulation of the middle wire was a matter of a good deal of 
interest at present. In every town in this country, except one, the practice 
now was to earth the middle wire at one point only, and in starting off 
from a sub-station with a new third wire, that wire was earthed at that 
sub.station. Until his attention had been drawn to the matter by this 
association he had only looked at the question from the point of view of 
house-wiring with concentric wires, the outer being earthed. This was a 
favourite practice in the North and was excellent for private house-wiring, 
and also the wiring of hospitals, ships, &c., but he could not find any 
engineer of large practice who would connect such a syatem to his mains. 
But since his attention had been drawn to the matter from a totally 
different point of view he bad obtained a most surprising list of towns on 
the Continent where there was said to be no insulation at all on the 
middle wire. This list he had sent round to six or eight engineers 
privately, asking for their opinion on the subject. One hesitated to 
give any, and another said it might do for small jobs, but none of the rest 
would look at it. He also showed this list to Mr. Kapp, who said it was 
rather new to him, and on looking into it said it did not represent the 
whole of the load in some of these towns. In Berlin he understood the 
inains were very largely laid in dry clean sand, and thus it did not matter 
whether there was any insulation on any of them. One of the advantages 
strongly put forward was that if a fault occurred the fuses blew at once. But 
he asked, “ Which fuses ?" If they were going to shut down a street or во, 
they might stand this sort of thing on the Continent, but we would not 
have it here. When a fault occurred on the house-wiring here, it was only 
a short job for a man to put it right. But on the mains, were they going 
to fuse on their streets or their feeding points? Some of the serious 
troubles lately had been owing to the whole system being connected up 
solid with no fuses at all. He had not been convinced yet that abandoning 
the insulation on the middle wire was going to cause fuses to blow quickly. 
The idea seemed to be that if an earth was obtained it was a thorougbly 
good one. But was this electrically right? He did not see that it was. 
The whole question of the drop on the middle wire was vital in the 
consideration of this question. There used to be a regular condition in 
the Board of Trade for earthing, under which approval was given for 
connecting a circuit to earth. This said that there should be no fuses on 
the branches of the intermediate conductor. He had taken over this 
condition from Major Cardew, who had told him of the difficulties that 
might arise, and there were a good many conditions which were arising, 
and which were causing many engineera to think it was better to have 
no fuses at all, and that a conductor from the third wire to the switch 
should be treated as if it were earthed. But he was not at all sure of the 
difficulties that might arise, and he should like the discussion to go a little 


more into this. On the question of the middle wire, supposing it was well 


earthed at the central station, he said this condition of having no fuses 
had caused a good many questions to be put to him, as to where these 
“no” fuses ougbt to be put. He had been asked if they should go on the 
consumers’ premises, but the Board of Trade had nothing to do with that. 
He had been asked if they should go in the service box between the 
mains and the house. He could not say that they should, because he knew 
The question had also been 
put as to whether they should be further back on the feeders. Не 
often wished they could. . Then he had been asked, “Could they be at the 
works! But there were no fuses on the feeders coming out from the 
worke. Not being quite c'ear, the condition in question had been knocked 
out at the suggestion of Dr. Kennedy, who had suggested instead a con- 
dition saying that the network should be cut up into separate sections 
connected by fuses. But people did not always like fuses, and the con- 
dition now was that, fuses or links should be placed for connecting the 
various districts of a systam. He was not at all sure, however, that they 
would not bave to knock out the links and go back to fuses, This condition 
having been knocked out, people had come to him and said that as 
there were now fuses they ought to be put on the middle wire. But 
any risk in doing this was entirely the supplier's. With regard to 
the idea that there ought not to be any insulation on the middle wire, 
whenever insulation was asked for in the Boa: d of Trade regulations, 
the question жа", How many volts are there?” and this was a matter 
which must be taken into consideration. Perhaps with a tolerably good 
system, the insulation on the middle conductor was not necessary. He 
was waiting to find some one who was willing to try this on fairly big jobs. 
It was hardly fair to introduce a thing of this sort into small towns, and 
after they had been working for some time to impose new conditions. As 
far as villages were concerned, be would much rather see them generally 
supplied by overhead wires. The whole object of earthing the middle wire 
was to prevent the volts on the main rising when the faulty main went 
to earth. This had been gone into very carefully in a Paper published 
some time back, full of numerical calculations, and it was easy to calculate 
from that Paper the resistance which should be put into the middle wire 
in order that with a heavy fault on the one outer the other outer did not 
rise too much. It depended upon the size of the job. The first thing, 
therefore, was to put as small a resietance as poseible between the middle 


wire and earth. The next thing was to have an ammeter, and those engi- 
* neers who did this got very useful r sults. There was one large job that 
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he knew of where they had not earthed through an ammeter but simply 
had the good old-fashioned couple of lamps in series. When one went suffi- 
ciently bright, out went the man to find the fault. They must have 
good mains in that town because the faulta were found very quickly. 
Fire insurance people were greatly averse to three wires being taken into a 
house. They must split up the wires into two pairs at once, and, as the 
Board of Trade regulations said that no system should ever give a chance 
of a 250-volt shock, a memorandum had been issued to the effect that when 
the three wires came into the house they should be split up and placed 6ft. 
apart, so that one could not get a shock. The wire which was connected 
to the middle wire was electrically the middle wire of the three-wire 
system all the way through. It was improper to put a fuse upon the 
neutral wire of the two-wire system which was led off from the three-wire 
system. Mr. Trotter then dealt with the last words of the Paper to the 
effect that troubles from electrolysis could not exist in connection with 
alternating currents, and referred to the experiments, an account of which 
we have already given in our issue of July 11, p. 458. 

Mr. S. F. WALKER said that in the case of a mine, earth was the whole 
mine and the whole of the seams which were worked in the mine. His 
theory was that if earth was allowed to form part of an electrical system 
this introduced a series of conductors over which no control could be exer- 
cised. They had currents frolicking about all over the place, and the one 
way to get over the difficulty was to keep earth out completely. Mr. High- 
field had said that for mining work the uninsulated return gave absolute 
security, but, unfortunately, this was not so. There had been two deaths, 
one of which had been absolutely due to the uninsulated return. One 
man got a shock from a 440-volt circuit for 10 minutes, and it killed him. 
With all respect to the Board of Trade and Mr. Trotter, he thought the 
regulation on this point would be altered by-and-bye. The remedy appeared 
to him to raise the whole standard of insulation, and particularly the 
standard of mechanical strength of the insulating envelope. Another point 
was that he understood it to be the general practice to burn out short- 
circuits. Hecould quite understand the joy with which engineers saw a 
little smoke coming up when the short was found, but it was a practice 
which could hardly be sufficiently condemned, and it was also a practice 
which was leading to a great many of the earth troubles. Every time a 
ahort was burned out by an engineer a considerable something was taken 
out of the life of the cables, Several of the explosions on electric lighting 
mains had not been caused by the illuminating gas. The various con- 
stituents of insulating materials were all hydro-carbons, and of the same 
nature as the gas of which they were afraid of in coal mines. Witha 
substance of that nature it was only necessary for a sufficient quantity of 
heat to be delivered in it to convert it into gas, and in the City case the 
specific heat was comparatively low. 

Mr. J. H. CLOTHIER (Stafford) did not agree with Mr. Trotter's state- 
ment that it came to the same thing whether a fuse were put on the 
middle wire where it entered the house or on the two branches taken from 
the middle wire. 

Mr. F. BATHURST asked for yes or “no” with regard to this 
possibility of earthing, because of ths high init‘al cost of wiring. Wiring 
contractora left the engineera to their own business in getting the power 
into the house, but if they (the wiring contractors) were allowed to use the 
earthed return in the houses, this would decreass the cost of wiring, so a3 
to increase the supply of the power stations. 

Mr. W. B. ESSON thought the yes or no for which the last speaker 
asked really depended upon whether it was possible to get an efficient 
method of making an earth connection all through the system. With the 
earth only at the station, other earths in the houses would not be any good. 
The whole system must be earthed. "There was no objection, save on tbe 
part of one speaker to the principle of earthing. The only objections had 
been made to the method of carrying it out. Mr. Proctor’s statement that 
" where a distributing system can b» properly equipped with a sufficient, 
number of earths it is admissible from every point of view (with the excep- 
tion of that allowing for the inconvenience of a change-over from one side 
to the other of a continuous-current system), and desirable from reasons 
of economy, to allow the connection thereto of installations having one 
conductor uninsulated from earth throughout its length, and that on such 
a conductor there should be no switches or fuses was the whole gist of the 
matter; but even this did not express quite all they wanted to do. Thy 
wanted to make the middle wire of the system, or the one wire of the two- 
wire system, an efficient and complete earth throughout, not a number of 
earth connections here and there. Putting in earth plates would по» quite 
do the business, Aud he was afraid,that if they were allowed to earth 
throughout, it would require a considerable amount more of copper in the 
middle wire than at present, and he did not know how far the introduction 
of earth plates would be efficient. Certainly the copper would be increased. 
The basis upon which Mr. Proctor made his proposition was economy, an1 
what they had to consider was how mu h more copper or how muck more 
expense they would have to go toin providing efficient and complete earth 
returns throughout, and whether that would not over-balance the advan- 
tage of the present system. 

The PRESIDENT, in proposing a vo:e of thanks to the author, intimated 
that the reply would be published in the Journal. 


Electrical Inventions in Germany.—In 1900 there were 1,565 
patents taken out for electrical inventions in Germany. For 
telegraphs and telephones the patents numbered 283; for 
primary batteries and accumulators, 208; thermopiles, cables, 
and distributing system, 868; motors and distribution acces- 
sories, 199; meters, &c., 149; lighting, 250; auxiliary appa- 
ratus, 58; heating and cooking, 60. 
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ELECTRICITY WORKS ACCOUNTS. 


Sunderland Municipal Electric Supply Works. 

Very few municipal undertakings can show a better all-round 
position than that held by the Sunderland electric supply works. 
Daring the last two years not only have the working expenses 
been reduced to splendidly low figures, but, what is quite as 
important from a financial standpoint, the capital involved 
has been kept down io а correspondingly creditable value in 
relation to the output. 

The several items of cost are all consistently low, so that it 
is sufficient to point out that, compared even with the averages 
of concerns having similar outputs and load-factora, the works 
and the total costs are lower at Sunderland by quite 0:54. per 
unit sold. An indication of the influence of low capital is 
seen in the ratio of the working profit to the mean capital— 
viz., 7'06 per cent.—with the remarkably low total revenue 
from all sources of 2-68d. per unit. In the year ended at 
March 818$ last the traction supply constituted the largest 
part of the output. Of the total, 51:9 per cent. was sold for 
traction, 42:2 per cent. for private lighting, and 5:9. per cent. 
for public lighting. | 

Southampton Municipal Blectric Supply Works. 

In the Southampton undertaking we have another where 
the fraction load forms a very material proportion of the total. 
Greatly improved results.are shown by the accounts for last 
year, as compared with the results of 1900-01. The costs are 
still, however, somewhat higher than we should have expected 
them to be—the generating and works costs being, perhaps, 
too high by just the abnormal amount of the item of repairs 
at the station. These expenses are nearly double what they 
ought to be. However, the redaction in the costs had the 
satisfactory effect of giving a small net profit instead of the 
deficit which marked the operations of 1900-01, and, besides, 
there was paid in capital charges a total amount representing 
6 per cent. on the mean capital. 

Although the capital expenditure per kilowatt capacity of 
plant installed—£138—appears high, it is necessary to point 
out that, in relation to the output, the mean capital is most 
reasonable. 


REMARKS. 


SUNDERLABD.—* 1,350kw. lighting aud 98ukw. traction capacity. a Includes 
value of lands appropriated £2,500. b Repaid during year only. с Revenue from 
supply for traction included in Revenue from Supply.“ d Buildings £44, engin*s 
and boilers £288, other machioery, instruments, &c., £9, and accumulators and 
accessories £120. e Engineers £720, clerical staff £355. f Insurancs. / Wright 
system. A In summer; 2-hour period per diem in winter. There is au alternative 
tariff scale of discounts varying from 2) per cent. to 20 per cent. i For tra. tion 2d. 
per unit. 7 Includes lands appropriated 22, 500 and lands purchased £4,500. E Over- 
expended. ? Buildings #32, engines and boilers £647, accumulators £79, electrical 
aud other plant £58. n Engineers €857, clerical staff 2437. n Law £56, insur- 
ances £283. o Receipts per unit sold for traction and private supp'y combined was 
8:20d. in 1900-1 and 9:74, in 1901-2, 


SOUTHAMPTON.- a Includes £21,100 on purchase of Southampton Electric 
Light and Power Co.'s undertaking. b Expended since purchase March 81, 1001. 
c Over-expended. d Traction power 2d, per unit. e After adding £276 “ repayment 
of balance of maintenance of electrical equipment of tramways," and deducting £511 
repairs to cars and overhead construction of tramways. 7 Buildings £45, engines 
and boilers £179, dynamos and motors £158, accumulators and accessories £65, other 
plant £320 and £526 hire of Wes ioghouse engine g Of mains £561, transformers, 
meters, &c., C1. h Engineer's department £657, clerical staff £241. i Insurances 
£154, expenses of stock £73. j Bulldiogs £108, engines and boilers £961. dynamos 
and motors £117, accumulators £261, other plant £180, k Of mains £457, meters, 
transformers, &c., £274. l Engineer’s department £753, clerical staff £217, propor- 
tion of borough engineer's department £50, in Insurance £159, audit ng £23, 
law £29, stock management £167, 
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SUNDERLAND. SOUTHAMPTON. 
Undertaking Worked by se sa wn um um um am ee ee Sunderland Corporation. Southampton Corporation. 
Date of Commencement of Supply 222 March, 1896. [lying districts. 1891. [transformers in pits. 


ó-w. con.-curr. with batteries, alt, H.T. for out- 5-w.con.-curr. ,with batteries and alt.-curr. with 


System of Supply messes. os sms sms » a san san —— men san oe om 
Chief 


Digitized by 


——— — —ͤ—ę—¾ ^| John F, C. Snell. H. F. Street. 
YEAR ENDED MAR. 31, 1901. | MAR. 31, 1902. || MAR. 31, 1901. | MAR. 31, 1902. 
QUANTITIES— 
Units generated....... ——————— 1,551,844 2,646,515 1,252,078 1,856,216 
„ SOLD (TOTAL) nm sm nms mas man mam man man mam mam mam man man men 1,218,768 2,375,557 1,063,124 1,430,222 
„ Bold to consumers ........ —— ———- 879,536 1,002,147 524,795 589,042 
„ sold for public lighting, &е, sese sæ see wana ee nm en 83,192 140,50 114,205 117.701 
„ sold for traction. . 256,240 1,232,910 424,124 723,479 
used on works earem sin —— 57,468 144,097 47,156 56,421 
UNITS SOLD PER MEAN 8.C.P. LAMP CAPACITY ..... 22:6 271 434 50˙0 
Actual maximum supply demanded .........-.-.-.. 1,114 kilowatts 1,640 kilowatts 568 kilowatts 1,143 kilowatts 
Load factor —.—— .. —..— We Š 12:5% 16:5% 214% 143%, ATE 
Number of public lamps ——— э = = —[Ajõ— њан њан ee t t et 54 arc 156 arc 74 arc, 92 glow 5 arc ; 146 32-c P., 108 8-c.p. 
Number of consumers s re eo orem — 610 721 — 526 
Connections to mains in 8-c. p. lamps at end of year ... 50,092 66,932 37.500 41.080 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 2.330* 3,280 790 1.041 
Per kilowatt Рег kilowatt r kilowatt 
CAPITAL— Total. | орну. | Total. “capacity. | Total. Тору" lit 
Кт (TOTAL)... lll ----l-l-l--— = = = “= £121, 326 | £155 £126,066 | £138 
——U—ä — ——— — эше ces oe мер кеша — — — = — — | — — 
Loan (including Debenture charges su su sa oar om — -- 121,326 155 126,066 158 
—— (TOTAL) „a.so. sos oas sas sas aas san nan san san san oan >us >o £122,8 805^ E527 |£199,670° £609 109,326 139 109.326 119 
Loan (including Debenture charges) 120,3 305 51°6 197,170 601 109,526 1359 109,526 119 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — = 12.000 153 16,740 183 
% wins uis vi ad» Qai Cdi dg jaw qd) 2 — — — — | ае а == — 
Share (uncalled) .....-.- — !—— — — — — — — — — 
Loan (including Debentures) ——————M — — — -- | 12,000 15:5 16,740 18:5 
REPAID (TOTAL) ..........—. -————M— — — — — — —— es 8,822 379 13,565 415 2,192 2°79 2,269 2°48 
RESERVE OR SINKING РОМР”. mas 222222 — — —- — 7,722 9:84 1L544 , 126 
„ . . — — 1. 041 — — — — 
„ . ener 52˙6 199,782 60°9 115,638 147 125,941“ 138 
Lands and buildings „assesses sa sæ» =en sas san san san oen oam sae | 17,8664 7:67 44,076) | 15:4 20,721° 264 20,671" 22:6 
QU —————— §ç65Q57, 948 24-9 90,660 21:6 45,403? 57:8 51,456° 56:2 
| e —"—————Q 44,538 19:1 62,747 191 24,512^ | 81:0 28,955 21:6 
— . . 2,082 0:894 2,500 07701 4,102" 5:23 3,752? 410 
BALANCE OF CAPITAL ACCOUNT 222222 372 0:160 -112* -0034 || -6312° |  —804 | -16,615* -181 
; Per unit of Per unit of | Per unit of | Per unit of 
Total. total units Total. total units Total, total units Total | total units 
REVENUE— — — — sold. F 
37... —————————————— 016,496 3'248d. | £26,543 2:682d. || £16, 753 3'7840. | £20,872 35044. 
Revenue from aupplỹx e 22222222. 15,41"  3'039d. 25,115: 2°540d, 11,622 2:625d. 12,709 2:133d. 
1 meien, e. cen cen can can ans sas oan ens cnn one 331 0'065а. 555 0°036d. 229 0˙052d. 272 0 046d. 
m public lighting — À 718 0°141d. 1,071 0 108d. 1,309 0:296а. 1,760 0:2954. 
э supply for traction — — — © — 5,552 07984. 6,029 1:0129 
miscellaneous sources ...................... 6 0:001d. 5 0*001d. 61 0*0184d. 102 0°017d 
EXPENDITURE OUT OF REVENUE— 
TOTAL CO0STS.............—..—.. ———— эле Sue bòi £9,242 18204. | £15,177 15834. | £13,085 2 956d. | £12,916 2:168d. 
TOTAL WORKS COSTȘS „u.ne. mso me sme o ms mn ome oe oas as oan oas om i 1:361d. 11.442 11564. 11,427 2 582d 10,388 1744d. 
Generation of electricity msm... енын T 10,639 T Od. 10,145 2:294. 9.036 L'517d. 
Fuel (including cartage, xc.) 2 4,180 0 825d. 7,194 077214. 7,552 1`6564, 5,579 0:9356d 
Oil, waste, water, stores — 422 0.0854. 699 00714. 450 0:1024. 719 01214. 
Wages at station sh bes іра айай coms 065 1,337 0˙263d. 1,936 0°1964. 1,069 0:2424. 1,161 0:195d 
Repairs and maintenance at station 4114  0'0814d. £09! 0:082d. 1,293/ 0°2924. 1,577? 0 265d. 
Distribution of aleotrioity 44 oan oe: 340 0°0674. 394 Od. 993 022 4l. 907 Ü 7 
O E ОРЫН ERE SEEN ү: ү 84 0.0199. 161 0:027d 
Repairs, renewals of mains, & 540 0 067d. 594 00104. { 909v | 02054. 746* 0`125а. 
Public ighti: Sis nites hein sek es as РНЫ БЕЛЕЕ SEGUE PUNCH P15 0 04d. 410 (00414. 289 0°0654. 445 00754. 
em ᷣͤ і И | 69088, 410 00418. 289 00654. 445 000784. 
MANAGEMENT AND PROPERTY CHARGES ............... 2,328 0°458d. 3,735 0:377d. 1,658 0 $75d 2,528 0:425d. 
Net rents — se: 99 00194. 27% 00:27. — — | >89 0: 132d 
—. Loren cuire tma com rhon dessa ota oit ntm ia жазны 592 | 0117. 1,168 01174. $37 00704. |] ' je 
Management [JI p ban bea Bet eee RE Бе эше эше ьш Bees e+ 1,657 0:522 А 2,500 G 2.524. 1,321 () 298d, 1,739 0°29./d, 
0 ĩ cass M EIS 1,155¢ 0°227d. 1,436" 01454, | 899^ 0:203d. 1,051! 0:176d. 
Stationery, Kc . ран nest Gen Fade hi sa és: 47 0`0094. 182 0`0184. 72 0 016d. 108 0°018d. 
Establishment charge — ен 458 0:090d. 345 0:0354. 112 0:025d. 177 0 030d. 
Law charges Be. ces sin ces om bas оли amò ee oes oai oe ms эш оа 177/ | 0:003d. 359" | 0°034d. 238! 0:0544. 405" 0°068а, 
to mean to mean to mean % to mean 
FINANCIAL RESULTS— Total. 93 ехр 'nded Total. ЕЯ exp'nded Total, EA exp 'nded Total. PRU exp m nded 
WORKING PROFIT FOR UEK. £7,254 7! 09% £11,366 T06% £3,668 3:56% 27,956 6 59% 
Sum carried to Depreciation Fund.. 3 — 1,546 0:836% == — км : 
Sum carried to Reserve Fund................ = oes oa oos 5,025 2:95% 4,743 2:94% 3,151 5:06% 3,516 291 yA 
Net interest on loans (incl. Debenture charges) ..| 2,974 291% 4,685 2:91% | 3,310 3:21% 3,722 3:08% 
Net profit for the year... Tin E 1097 1:23% 592 03687 |  — — 718 0:595% 
BALANCE FROM LAST ACCOUNT ......................... nil — 1,257 0: 7807/ = == =з ze 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 1,257 123% 1.849 1157, ! = ^ F р = = 
CC „ -— — 2793 | 2717 — * 
ORDINARY DIVIDEND PAID 222222 = — = =< — = = = 
PERCENTAGE ОР TOTAL COSTS TO REVENUE ...... 56:07 57:2% 781% 61.97% 
Expenditure per mean kilowatt capacit sm se s= £5. 78. 14, £5. 8s, 2d | 410. 13s. 5d £14. 2s. 5d 
REVENUE PER MEAN KILOWATT CAPACITY ..........| Eg. 118. bd. £9. 9s. 5d | £21. 78. 0d £22. 16s. 5d. 
REVENUE PER 8-C.P. LAMP CONNECTED MRAN .. 78. 9d. 9s, 1d. | 9s. 3d. 78. 8d. 
Price charged for lighting, per uni. 5d. (14 hr.) to 2d. 9] 5d. (1 hr.) to 24d." | 6d. to 44d. ба. to 44d. 
Price charged for power, per uni 21d. 23d.“  [ann. Id. 3d. 4 lincan. 
Price charged for public lighting | £16 per arc per ann, [£13. 188. 8d. кре arc per. | £20 per arc £20 per arc, £2. 2s, per 
Receipts per unit for private supply sæ  — 2 — 5:32d. 5:18d. 
" " pablie HEE. sai vol es o uc 1:454. i: 134. 2:144. 2`68а. 
V P Sri as sek. cece Re FLUE cd Um zu — 9 2 00d. 00d. 
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IÁ 


WIRELESS TELEPHONY. 


As we have frequently announced in our pages, à number 
of scientists scattered all over the civilised world are eagerly 
seeking the solution to the problem of wireless telephony. 
The achievements of Mr. Marcon: and other workers in the 
field of wireless telegraphy have naturally suggested that, if 
Morse signals can be transmitted by ether waves, it ought to 
be practicable to use these waves for the wireless transmission 
of speech. From time to time, indeed, the report is circulated 
in the daily Press that some one or other investigator has 
actually succeeded in transmitting speech across several miles 
of space. Further inquiry, however, usually elicits the informa. 
tion that the method adopted does not correspond to the 
Hertzian method employed in wireless telegraphy. In fact, 
the wireless telephony of these scientists is in no real sense 
an extension or adaptation of Hertzian telegraphy. It follows 
quite a different line of research, depending upon entirely 
different principles. Thus, on Tuesday, the Berlin corre- 
spondent of the Standard described the wireless telephony 
experiments recently carried out by Herr Rummer, over a 
distance of 44 English miles, between an accumulator boat 
moored off a small islet near Babelsberg and Karaberg, in 
the Grunewald. Loud and clear speaking is reported to 
have been heard. The method which Herr Rummer adopts 
is essentially optical, and consists in the action upon ап 
eleotro-optically sensitive body, or “ electric eye, of a beam 
of electric or other powerful light projected from the sending 
to the transmitting station. The prototype of this method was 
the so-called photophone, which Prof. Gnauaw BELL. invented 
years ago, in early telephone days. It is stated that in Prof. 
Ruamer’s experiments a parabolic reflector, only 350m. in 
diameter, has been used, no reflector being employed at the 
receiving end. Success, however, has encouraged him to 


| extend the range of his researches, and he will shortly repeat 


the experiments between stations 20 to 25 miles apart, using 
a reflector of much larger size at each station. We wish him 
every success; for, in spite of its obvious limitations, this 
optical method of wireless telephony has its uses, and it 
certainly is an improvement upon the ordinary heliograph. 
In military and, possibly, also in naval service work, it may 
find a field of application ; and it is even conceivable that it 
might be used, in calm waters, between two distant ships or 
between ship and shore. For island lighthouses, also, it 
might afford a ready means of communication with the main- 
land. One of the chief merits of the method is that it oan 
be carried on simultaneously between several pairs of stations 
within the same area without the possibility of messages 
interfering or going astray. There are, however, obvious 
limitations to the use of this method; principally, we may 
notice, that a clear and uninterrupted straight line, for the 
passage of the beam of light, must be maintained between 
the two stations, and the atmosphere must be free of rain or 
fog. Moreover, the cost of maintaining two powerful beams 
of artificial light between stations would be prohibitive for 
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ihe purposes of ordinary commercial messages, and sunlight, 
of course, could not be relied upon always. 
Another method of electrically transmitting speech across 
space is that employed by Sir WLIAM Preece. In this 
method the speech is transmitted across the intervening 
space between two parallel aerial wires, one of which acts as 
a transmitter upon the other as a receiver. A battery and 
а microphone in the circuit of the transmitting wire, and a 
telephone in the receiving wire, suffice to complete the simple 
equipment. But this is scarcely wireless telephony, the amount 
of aerial wire used being often much greater than the distance 
over which messages are transmitted. Nevertheless, for routes 
which cannot readily be spanned by an ordinary wire or cable 
this method is found to be serviceable and effective. We may 
note, in passing, that Sir Үпллам Preece, who has largely 
experimented on this system, has never conclusively settled 
the question as to whether it operates by electromagnetic 
induction or by the stray return currents through the earth. 
A very simple re-arrangement of the aerial wires would, in 
favourable weather, completely settle this interesting point. 
We trust he will adopt our suggestion at the next opportunity. 
Neither of the foregoing methods of wireless telephony 
bears any real relationship to Marconi telegraphy. Unfor- 
tunately, the efforts of scientists to evolve a Hertzian system 
of wireless telephony, corresponding to Marconi telegraphy, 
have hitherto been futile. The difficulties are great; some 
of them appear almost insuperable. Imaginative persons 
have pictured a state of civilisation in which promiscuous 
conversation could always be carried on by means of pocket 
wireless telephones. Prof. Ayrton, for instance, has given us 
the pathetic picture of a man of those days, who, when unable 
any longer to call up a colleague in some far-distant country, 
would then know that his friend was dead.” Wireless tele- 
phony will have to make prodigious strides before we can rise 
to that degree of certitude; even, with the ordinary telephone 
exchange, it is by no means а safe assumption that a man is 
dead because he does not answer our call Peradventure he 
sleepeth, or is on а journey; but more likely the exchange is 
not attentive. We publish, as illustrations to one of our 
articles this week, photographs of the London Wall exchange 
of the National Telephone Co., taken shortly after the disas- 
trous fire by which this exchange was reduced to a complete 
wreck. The havoc which was wrought by this calamity, in 
the deprivation of hundreds of business men of an accustomed 
and almost imperatively necessary means of communication, 
is eloquent testimony to the immense advantage which would 
result from the invention of a wireless telephone system, such 
as Prof. Аувтох and others have described in language so 
imaginative. Yet we are compelled to admit that these things 
belong to fairyland and the world of dreams; not to the 
matter-of-fact everyday world in which we live. Nothing in 
existing lines of research, whether with Hertzian waves or 
otherwise, gives the slightest warrant for the inference 
that urban and inter-urban telephony will ever be carried 
on without the aid of conducting wires. It is, of course, 
quite true, and as trite as it is true, that we cannot 
claim to be able to perceive the limits of possible future scien- 
tific inventione, But that is not the point. A generation 
ago no one could foresee the telephone; less than three gene- 
rations ago the electric telegraph was no more than the idle 
dream which wireless telephony is to-day. A future genera- 
tion, therefore, may conceivably accomplish as much in wire- 
less telephony as is dreamed of to-day by visionaries. But if 
it does, it will be by means of discoveries hitherto not even 
suspected, and by methods not even the germ of which can 
be detected in the wireless telegraphy of to day. 


THE FINANCIAL BASIS AND DESIGN OF ELECTRO- 
LYTIC METAL REFINERIES.* 


BY ARNOLD PHILIP, B.SC., A. I. E. E., F. I. C. 


Introductory.—If one takes up any treatise on the electro. 
lytic refining of metals, or if one reads some of the admirable and 
detailed descriptions of some particular refinery such as from 
time to time have appeared in the technical press, one must 
be struck by the fact that in spite of the large number of 
figures given concerning current-density, size of vats, anodes, 
cathodes, &o., distance between the anodes and cathodes, н.р. 
of engines and dynamos employed, the output of metal 
obtained per year and many other important points, these 
figures appear to have little or no connection between them- 
selves. There seems to be no underlying scheme or law of 
design. If, for instance, an electrical engineer is desirous 
of designing an electrolytic refinery (with a given amount of 
capital at disposal) in such a manner as to obtain the most 
satisfactory financial results, he must depend, at least in so 
far as published information is available, upon a hazardous 
and probably unnecessarily costly method of tentative trials 
which must be constantly modified subsequently. Or, if anew 
process. of electrolytic refining is proposed and the details are 
given, there are at present but scanty means available to 
enable a technologist to check the claims on its behalf, or to 
predict in what direction improvements in the economy of the 
method are likely to be found. 

The present writer has long been of the opinion that the 
seeming confusion of thelarge masses of apparently disconnected 
figures relating to electrolytic metal refineries which have 
appeared during the past 15 years and more, overlay a really 
simple get of relationships, and some years ago an effort was 
made by him to collect and tabulate all the available details in 
order to elaborate a connected scheme by means of which the 
task of designing an electrolytic refinery upon а sound 
financial basis might be successfully undertaken, and by 
whose aid a well-directed criticism upon the performance 
of any . particular refinery or new process might be made 
with more certainty of success than has hitherto been possible. 

The general method adopted has been to arrive at a formula 
for any given item of outlay, expressed in terms of all the 
variables involved, and then to insert in this a constant or 
constants obtained by. calculation from all the available trust- 
worthy figures hitherto published with regard to the partica- 
lar item of outlay under consideration. This method of 
procedure will, perhaps, be more readily followed in a concrete 
example. Thus it is clear that the power employed in an 
electrolytic copper refinery must vary directly as the number 
oftons output per year if the current density is kept constant, 
and, on the other hand, that if the output is kept constant, 
then if the current density is doubled (neglecting the back 
E.M.F. at the electrodes which is small and constant), the 
voltage must be also doubled, whilst only half the total 
number of vats will be used; hence the power required must 
be doubled ; but these are the only variables involved, and the 
required formula must be— 

Cost in pounds of power plant = aTD. 

Where a =a constant. 

J S the annual output in tons of refined copper. 
D: the current density employed in amperes per square foot. 


If, then, we obtain from the published data, given for as 
many refineries as possible, the values of T and D and the 
cost of the power plant installed, we can choose the most 


probably satisfactory value to adopt for a. 


It is, perhaps, not quite clear that T and D are the only 
variables involved, hut a little reflection will, I think, show 
that such is the case. In order to keep within the limits of 
the space available for this Paper, I have not in any case dis- 
cussed at length the question as to the reason for concluding 
that the variables involved are those selected, and those alone, 
but I think that it will be found that the formule are fairly 


* Copyright. From a forthcoming work by the Author, entitled; 
The Electro-plating and Electro-retining of Metals.” | 
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self-evident. It is, however, true that in the case of some 
financially somewhat unimportant items, such as the cost of 
offices, the cost of electrolytic circulating and purifying plant, 
and the annual salaries of the management and clerical staff, 
a rather arbitrary method of estimation will be found to have 
been adopted. Generally, however, I think I may claim that 
T have clearly brought out the quantitative relationships which 
exist and which must always be true. I have, moreover, 1 
consider, selected the most probable values for the constants 
involved, but if from personal bias or experience some other 
values for these constants are thought more reasonable, such 
change of constants in no wise alters the general scheme of 
the investigation. 

Although the formuls here given refer to electrolytic copper 
refineries, many of them may either be directly or with slight 
modification applied to electrolytic refineries lor lead, silver, 
gold, or any other metal, and, as a matter of faot, all the for- 
mul, can be so used if proper and usually evident alterations 
in the constants are made. This has, indeed, already been 
done by the author, but the space limits prevent these results 
being included in the present investigation. 

With this short introduotion we may, then, pass direotly to 
the substance of the Paper. 


The Establishment of an Electrolytic Copper Refinery.—The 
first point to be considered when contemplating the establish- 
ment of an electrolytic copper refinery is the question of the 
amount of capital available for the undertaking. This impor- 
tant point being fixed, the other quantities necessary for 
making an estimate can be obtained, and should be considered 
in the following order :— 

1. Current-density required. 

2. Area of ground required. 

3. Tons of copper to be refined per annum. 

4. Profit available per annum. 

From the order in which the above quantities are considered 
it might be imagined that the current-density is the ruling 
factor, and this is undoubtedly the case. 


Capital Hapenditure.—Each of the four quantities enume- 
rated above will be considered separately further on, but in 
the first place the capital outlay, and the annual charges under 
every head of expenditure in an electrolytic copper refinery 
must be discussed. 

The capital outlay in an electrolytic refinery must be made 
under the following nine chief headings :— 

. Cost of offices. 

. Cost of refinery buildings. 

. Cost of power plant. 

Cost of dynamo and switchboard. 

. Cost of electrolytic vats. 

Cost of electrolytic solution. 

. Cost of copper anodes. 

. Cost of copper in stock, with copper leads, &c. 
Cost of electrolyte circulating and purifying plant. 


The annual costs of refining may be considered under the 
following six chief headings :— 

1. Interest on capital invested and depreciation and repairs on plant. 

2. Total annual cost of labour required in refinery. : 

9. Total annual cost of melting refined copper into ingots. 

4. Total cost of fuel used for power per annum. 

5, Annual salaries of management and clerical staff. 

6. Annual rent of ground covered by works. 


Cost of Offices.—The cost of offices will, to some extent, 
depend upon the output of the works, and if T is the number 
of tons of copper refined per annum, the cost of the neces- 
sary works’ offices may be reasonably represented by the 
expression 

Cost of offices in pounds = 160 -- 0:1 T (1) 


D coo om рсн 


This would make the cost of offices £250 for a works having 


an output of 1,000 tons per annum. 


Cost of Retinery Buildings.—The area of buildings required 
for & given output per annum depends upon the current- 
density employed in the works—that is, upon the number of 
amperes per square foot of anode surface, and, in fact, is 
inversely proportional to this density. The following data, 
obtained from various sources, will enable us to come to a 
conclusion as to the correct area necessary for a works dealing 
with an output of T tons per annum. 


Table I.— Particulars concerning the Area Covered by Various 
Copper Refineries. 
| | 


| 2 * Sq. ft. per ton 
Works Autho- Area | Output! 8.5 зуп. рег уеаг 
: rity. | sq. ft. in tons. 5 | per unit cur- 
: | 5 5 регу ear rent density. 
Hamburg, North | ; 
Germany Кебпегу| Gore 7,104 330 111 | 21°53 25:68 
Ger » 861 125 6:889 Us 
Maraeillea ......... „ | $428 89 077 | 36°27 21:92 
Bridgeport, Con. | | 
necticut ......... „ 12,000 5, 720 15 (9| 2098, 3147() 
Stolberg ............ „ 68,498 | 216 16:194. a 
* Elec- 
Anaconda ....... ‚| trictan 141,000 164,280 10 (71 2194 21:04 (1) 


| 
* The Electrician, Vol. XXXVIIL, p. 144, et seq. 
t This is not the actual output of the Anaconda Works, but is the out- 
put they are designed to yield. 


In the above table the areas of the works have been taken 
from Gore's ‘Electrolytic Separation of Metals,” but the 
other details, as to current density, &., are from Watt's 
accounts of the same works, (Watt's Electro Deposition,” 
1889 edition.) 

From these results it appears that the area of the works 
required may be reasonably represented by the expression : 


T 
ae . (2 
psr 
Where T = output in tons per annum, and D = the current 
density employed in amperes per square foot. 
Now if the height of the building is 15ft., and if it costs 


4d. per cubic foot, the cost of the building over the area 80.1 
square feet = 20 200 unds = О ounds. That is, the н 
4 р х 940088 40 POU: B 


pression for the costs of works building is : 
Cost of works buildings in pounds =! 


Area of works in square feet = 30 


D ' (8) 


The cost of the works buildings, therefore, for an output of 
1,000 tons of copper per year, and employing a current 
density of 10 amperes per square foot, is £750. 


Cost of Power Plant.—The power required in an electrolytic 
copper refinery varies directly as the output in tons per annum, 
and also varies directly as the current density employed. 

The following results as to the power required in electrolytic 
copper refineries are obtained, partly by recalculation, from 
figures given by Watt, Gore and others :— 


Table II. — Particulars concerning the Power Plant Installed at 
Various Copper Refineries. 


ва | „ 8 e STs 
Ss Sato. 88 
ып сеза „ 888 дь 
Works. 8 8.8 Pee 3 8 8 5 A. B 
i 38 3 2 3 F 3 SE 
BIS ZUM BOGE SH. OF 
< о А .— < Ф С Ae 
Pembrey . 6450 |385 65 l. . r. 60:262 10:0 001011 | 0009557 
Hamburg (1) 2829 11948 16 17635 1925 002929 0.05286 
„ (2 3915 | 7:263 12 11387 111 003459 |003285 
Матеев... 8841 .. | 5 . O77 007345) ... 
Anaconda 1 64,2800 1,6200 3,0000 2,540 0 10 (0 0'004668| 000595 


* With the exception of the Pembrey return, it is not stated whether 
indicated, brake or nominal Н.Р. is intended. 
t See note to Table I on Anaconda output. 


In the column marked A in the above table the figures 
represent the н.р. (whether indicated, brake or nominal is not 
stated, except in the details concerning Pembrey) which 18 
actually installed at the works, per ton of copper output per 
annum at unit current-density. In the column B the figures 
given represent the B. H. . which it would be necessary to instal 
in the works per ton of copper refined per year at unit current 
density to obtain the electrical output which it is stated is 
used. This has been calculated from the kilowatt output of 
the dynamos, allowing a commercial efficiency ef 90 per cent. 
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for the dynamos and 96 per cent. efficiency of transmission 

for the belt, the dynamos being supposed to be belt-driven. 
From these results it appears that if gas engines and gas- 
producer plant is installed, and if the prime cost of supply 
and erection of this plant is £15 per B. H. p. installed, then the 
prime cost of the plant may be fairly represented by the 
following expression :— | 

Cost in pounds, including erection, of) g. 
gas алые and producer plant | =012TD. (4) 


(То be continued.) 


CORRESPONDENCE. 


— — 
ELECTRICAL TRAMWAYS AND OMNIBUSES. 
TO THE EDITOR OF THE ELEOTRICIAN. 


Sır: From the further notes in your current number on 
the above subject, I cannot help thinking that you still mis- 
understand one of Col. Crompton’s main points in speaking 
of the superior “ overtaking powers of self-contained motor 
vehicles as against vehicles tied to rails, so to speak. 

Whilst no one will deny that motor omnibuses are at present 
open to much improvement, it is, nevertheless, considered by 
many as а more ideal vehicle to work at for improving the 
carrying capacity of the road than an electric tramway. The 
road’s carrying capacity would surely be at its maximum 
where traversed solely by а number of self contained motor 
vehicles, in form as nearly as possible approaching а 
bicycle, by virtue of the small space occupied by that 
class of machine and its overtaking power with a given 
speed. To illustrate the point, I would ask you to picture 
the road traffic being effected entirely by bicycles, and then 
—on that basis—to calculate, with a given speed, the road 
carrying capacity. 

Motor omnibuses have also the advantage of being indepen- 
dent of rails, though, of course, occupying more space than 
bicycles; but with the improvements that may naturally be 
expected, the advantage they have in overtaking powers over 
any traction plant should be capable of being turned to 
account.— Yours, &c. CHARLES Bricat. 

Westminster, July 29. 


PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


Mr. Seale Hayne's Committee. 

The other Committee of the House of Commons to which tube railway 
bills have been referred is one presided over by Mr. Seale Hayne, the bills 
being the Great Northern and City Railway, Baker Street and Waterloo 
Railway, Charing Cross, Euston, and Hampstead Railway (Nos. 1, 2, and 5), 
Great Northern and Strand Railway, and the North-West London Rail- 
way. The proceedings commenced on Thursday last week, July 24. 


Great Northern and City Railway. | 

Mr. Е. MOON, K.C., described the objects of this bill, as given in our 
report of Lord Ribblesdale’s Committee (The Electrician, May 16, p. 149). 

Sir CHARLES SCOTTER, chairman of the company, and deputy chairman 
of the South-Western Railway Co., said there was no intention to close the 
station at Finsbury-pavement in favour of Lothbury station, and he was 
prepared to give a pledge as far as he could that the Fins) ury-pavement 
station would be kept open for all time. The passengers at Lothbury 
would get out at the surface at four different places, which would be better 
than if they went out at one place. What they proposed also was that 
the public generally should be allowed to use the subways. There was 
nothing in the suggestion that there would be any difficulty about the 
capital. Hebelieved the shareholders of the existing railway would guarantee 
that. The Committee might depend upon it that it was no bogus scheme. 

Sir Henry Oakley, chairman of tbe Central London Railway, Mr. 
Partley, M.P., and Mr. Claude Hay, M.P., spoke of the need for a station 
on this railway nearer tothe City than Moorgate-street. 

Mr. C. L. VIGERS, surveyor, said he made out the estimates fur the 
land, as he also did for the Central London Railway. In the latter case 
the Corporation were paid la. per foot run for that portion of the subsoil 
in their area, bat they were paid, not as the Corporation, but as the 
owners.of the Bridge House estate. Half of the area it was proposed to take 
here was vested in the Bank of England, and did not belong to the 
Corporation at all. 

Sir DOUGLAS FOX, the engineer to the company, said they did not 
propose to do anything different to what had been done at the existing 
Bank station, and they were quite prepared to do anything reasonable to 
meet the Corporetion. . OUS | 


. Mr. LITTLER, for the Corporation of London, in reply to the chairman, 
said that what they wanted was payment for any subsoil taken. 

This completed the case for the promotera. | 

For the opponents, Mr. А. C. MORTON, a member of the City Corpora- 
tion and of the Streets committee, aaid it was the opinion of the Streets com- 


` mittee that this extension was unnecessary in the public interest, and it 


would probably be a nuisance. But if the extension was made they con- 
tended that their property should not be-taken for it without compensation. 
The proposed subway in Princes-street was certainly not required. . The 
subway &t the Mansion House was used by only 8 per cent. of the pedes- 


.trians independent of those who used the railway ; and the iron railings 


and projecting staircases were considerable obstructions. People would 
rather run the risk by dodging the traffic than go down and up the steps 
of a subway. 

In reply to a question from the Committee, Mr. MOON eaid the pro- 
moters would agree to a clause which would enable the Corporation in 
years to come to lease a part or parts of the tube. Provision was now 
being made for all the existing pipes under the streets, and, if necessary, 
reasonable provision would be made for the addition of others. 

Mr. Ross, engineer to the Corporation of London, and Mr. Painter, 
a member of the Corporation, also gave evidence for the opponents, and 
the Committee then adjourned for the clay, the chairman suggesting that, 
perhaps, counsel could come to an arrangement. 


Friday, July 25. 

Sir RALPH LITTLER summed up the case on behalf of the Corpora- 
tion of London, contending that they should be paid for the subsoil in 
Princes-street. 

Mr. ACWORTA said the promoters admitted that they should pay 
where they took a permanent occupation of a portion of Princes-street, 
and they were prepared to make that clear in the bill. · 
` Sir RALPH LITTLER said he would be perfectly satisfied if the Com- 
mittee could not only do this, but could also assess the amount to be paid, 
80 that the whole matter could be settled at once ; but unfortunately they 
could not do that. The Corporation contended that they had a right in 
the subsoil, and they asked the Committee to decide that their right to 
compensation for its disturbence, if any such right were proved hereafter, 
should not be affected by anything in the bill. 

Mr. ACWORTH, baving replied on behalf of the promoters, 

The CHAIRMAN said the Committee found the ble proved. The 
clauses were then dealt with, and the bill was ordered to be reported to 


the House. | 
Charing Cross, Euston and Hampstead Railway. 

Mr. FREEMAN, in opening the case on behalf of the promoters, said 
the object of the bill was to extend the present authorised railway from 
Hampstead Heath to Golder’s Green, where it would form an end-on con- 
nection with the Edgware and Hampstead Railway, which proceeded to 


.Edgware. There would also be an extension of the Kentish Town branch . 


to Highgate, and a substituted line down Villiers-street instead of the 
authorised line down Craven-street, for giving connection te the District 
Railway. Asto the damage to the surface of Hampstead Heath it was 
alleged by certain reeidents of Hampstead that the line would require 
shafta to the surface, and, secondly, would cause the drainage of water 
from the surface. The promoters would be able to satisfy the Committee 
that neither of those things could ibly arise. They bound themselves 
under the bill, not to put any opening whatsoever upon Hampstead Heath, 
and also not to go nearer the surface than 200ft. It was impossible that 
there should be the slightest effect upon the Heath. An instruction bad 
been moved in the House to the Committee to consider the question 
whether damage would be done to tbe heath, and he understood there 
were certain representatives of the inhabitants of the neighbourhood who 
desired to offer their evidence if the Committee wished to hear them. The 
promoters were £o confident in the strength of their case that they invited 
any inquiry into the matter. (For the proceedings before the House of 
Lords Committee see The Electrician for May 9, p. 110.) 

Mr. TALBOT said the London County Council, in whom Hampstead 


v 


Heath was veeted, were satisfied with the bill so far as it dealt with that. 


, Mr. W. R. GALBRAITH, engineer with Sir Douglas Fox to the scheme, 
deacribed generally the route pro ! 

Sir Alexander Binnie gave similar evidence. 

‚Мг. FIGGIS stated that he was chairman of the committee of residents 
of Hampstead formed to oppose the proposed tunnel. They deplored the 
chance of damage to the heath, and contended that there was a better 
route round Child's Hill. Although the company now said there would be 
no shafts or statione so as to cauee openings on the heath, yet in a few 
years he thought there would be a public outcry for both. It was 
notorious that on the Metropolitan District lines the public were nearly 
suffocated, and they would not tolerate that in regard to the tube lines. 

Mr. Francis Heath, a resident of Kew Gardens, and Mr. Basil Champneys, 
an architect, were not satisfied that nod e would be done to the heath. 

Mr. TENNANT (a member of the Committee) pointed out that nothing 
in the nature of scientific evidence had been given to show that the appre- 
hensions of the residents were well founded. 

Mr. GALBRAITH was then recalled. 

Mr. LOWE (one of the members) asked for the witness’ views with 
regard to the ventilation, stating that some of the Committee had certain 
doubts as to the possibility of ventilating that length of tunnel without 
communicating with the кигЇасе, 

The Witness gave as an instance the Waterloo and City Railway, of which 
he was one of the engineer. That line was 14 miles long and there was no 
intermediate station. There was a strong draught through the tunnel. 
That was natural ventilation. The line was at the level of the street at 
Waterloo, and went down under the river and rose ugain on the otber side. 
It was, therefore, a sort of switchback. The gradient was 1 in 60 on one 
side of the river, and 1 in 70 on the other. There was no air opening. 
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Mr. TENNANT: I sa the gradient creates the draught !—Yer, 
and there is the same gradient under Hampstead Heath. 
The CHAIRMAN : The Committee are of opinion that the preamble is 


ved. 
P Mr. TALBOT then brought up certain amendments on bebalf of the 
London County Council. The first was à clause to compel the promoters 
to widen the Strand at the site of their proposed station, which was 
opposite the Charing Cross station. 

Mr. WALTER EMDEN, chairman of the Highways committee of the 
City of Westminster, and also a member of the London County Council, 
said that those two bodies in conjunction were making arrangements to 
widen the Strand all the way througb. If the station were put where 
proposed, the neck of the Strand would be permanently only 67ft. instead 
of 80ft., as it would be elsewhere. | 

Monday, July 28, 

Mr YOUNG, valuer to the Council, said that arrangements had been 
made with the Corporation of Westminster by which the Strand and 
Fleet-street were to be widened to 80ft. as buildings were removed at the 
joint expense of the two authorities. The amount already spent upon the 
Strand alone represented 2} millions. Unlees some provisions were 
inserted there would be a narrow neck of 67ft. The proposed site of the 
station was directly opposite the South-Eastern station, where there was 
already a great deal of traffic. 

Mr. BALFOUR BROWNE, for the Piccadilly sand City Railway, who 
have made an agreement with the promoters to have a joint staticn at 
Charing Cross, said he had withdrawn his opposition to the bill because of 
that ment. 

Mr. TALBOT did not: think it would be disputed that on the whole of 
the property scheduled by the two companies there was ample room for 
the joint station. The Piccadilly and City had scheduled a large block 
immediately to the east and north of the Charing Cross and Euston Com: 

ny's site. 

Pe The CHAIRMAN : I am cbary of expressing an opinion, but from what 
I know of the views of the Committee, they would wish that the widening 
of the Strand, which I understand is to be made ultimately to 80ft., 
ehould be preserved at that point, in the interests of the public. 

Mr. TALBOT said that was what the County Council asked. In face of 
that he need not pursue the matter further. 

Mr. BALFOUR BROWNE said that could not really affect himself or 
the promoters so long as only the surface of the road was taken and the 
companies were allowed to have the space underground for the purpose of 
the station. If Mr. Young and the promoters’ engineers would put their 
heads together, he thought the matter could be easily arranged so that the 
County Council should have the widening they desired, upon arbitration 
terme, and the companies should use the under-surface. 

The CHAIRMAN agreed to that suggestion, which was embodied in a 
clause, and accepted by the Committee. 

Mr. TALBOT then raised the question of workmen’s fares. He asked 
the Committee to strike out the sub-clause by which the liability of the 
company for injury to workmen travelling with workmen’s tickets was 
limited to £100. He contended that that was wholly illogical and not to 
be defended. 

Mr. CLODE said that on its merita he was prepared to argue that it 
was not illogical and that there was good reason for it. But he pointed out 
that, inasmuch as the clause was contained in all the other tube bills, it 
was not reasonable that the Committee should be asked to make a 
distinction in that particular case. 

In reply to the Committee, 

Mr. TALBOT admitted that there was no precedent for wbat the London 
County Council was askipg. 

The committee room was then cleared. On the re-admission of the 
ublic, 

i The CHAIRMAN said the Committee had decided to pa*s the clause, 

but they desired him to say that they did so because the clause was in accord- 

ance with precedent. They did not wish to be understood as expressing an 

opinion upon the merits of the case generally. 

The remaining clauses were adjusted, aud the bill was ordered to be 
reported to the House for third reading. 


Sir Lewis Molvers Committee. 


Friday, July 25th. 


The consideration of the Brompton and Piccadilly Circus Railway (New 
Lines, &c ) Bill was continued. 

Sir JAMES SZLUMPER, engineer to the company, «described the scope 
of the railway as it now remains after consideration by Lord Windsor's 
Committee (see map, The Electrician, for June 6, p. 265). The latest esti- 
mates were, for lands and works in connection with the 2 mile of new line 
from Piccadilly to Holborn (the only piece of new line remaining), £511,199, 
the subway at Duke-etreet, £11,115, and two subways at Piccadilly-circus, 
£38,412, In confirmation of Sir Ralph Littler’s opening statement on the ques- 
tion of the construction of the already authorised line, he said his instruc- 
tions were to proceed with the work as fast as possible. The two ehafts at 
Brompton were down to 65ft., and notices to treat had been served for all 
the other station sites along the entire route—viz , eix other stations, or 
12 shafte. The shafts were 23ft. in diameter, and each would accom- 
modate two lifts. With regard to the levels in Piccadilly, he undertook 
not to interfere with the London County Council's subways in that neigh- 
bourhood without the consent of that body. 

Witness was crosa-examined at great length by Mr. LEWIS COWARD, 
K.C., for the London County Council, oh a number of matters relating to 
giving the latter body control in respect of hoardings, &c., erected during 
the construction of stations, the protection of their sewers, and payment 
for an easement under the new street from Holborn to the Strand. 


Practically, all these matters were eventually put on one side for consul- 
tation between the parties, 

Re-examined : He considered that if the London County Council were 
to get their suggested clause with regard to the easement under the new 
street, the construction of that portion of the railway—about 50yds— 
ee be delayed until the new street was completed—something like 

ve years. 

By Mr. MONTAGUE (member of the Committee): The Brompton and 
Piccadilly Railway, where it croesed the Baker Street and Waterloo line, 
would go above it, and where it crossed the Charing Cross, Euston and 
Hampstead Railway it would go below it. 

The CHAIRMAN asked for an average figure per yard of the total 
tunnelling work of the railway (including stations) for the purpose of 
comparison with a similar figure for the Central London Railway. He also 
asked for details of the contracts which have been let for the construction, 

These were promised. 

Sir Hugh Owen, a resident at Crouch End, and Mr. George Spicer, 
residing at Enfield, Mr. Henry Jones, town clerk to the Holborn Borough 
Council, Mr. W. Grinling, chief traffic manager of the Great Northern 
Railway Co., Mr. Alexander Ross, chief engineer of the Great Northern 
Railway Co., and engineer to the Great Northern and Strand Railway and 
Mr. Hugh Allen, member of a firm of auctioneers in connection with 
Covent Garden, all supported the bill from the local point of viéw. - 

Mr. R. W. PERKS, M.P., chairman of the District Railway Co., said the 
Brompton and Piccadilly Circus Railway, as authorised in 1897, would have 
been of very little assistance to the District Company. Its usefulness was 
increased in 1899, when powers were given to connect it with the autho- 
rised deep-level railway from Earl's Court to Mansion House, utilising for 
the time being the section of the latter from Brompton to Earl's Court. 
The new extension to Holborn now gave the very connection with the 
northern suburbs which was so much desired. Ali the contracts were let 
for the converaion of the whole of the District Company's lines to electric 
traction, the Metropolitan Railway Co. had made all the arrangements for 
the conversion of their portion of the Inner Circle, and he believed that 
the Great Western and the Metropolitan Companies had agreed to convert 
the Hammersmith-City line from Baker-street to Hammersmith-broadway 
to electric traction. Next year the District Company intended to intro- 
duce a bill for a line from Piccadilly-circus to Charing Croes, which this 
year was refused by Lord Windsor's Committee on the ground that the 


proposed curve was too sharp to ensure absolute safety. 


Monday, July 28th. 

Mr. PERKS, continuing his evidence-in-chief, proposed to go into. 
detail concerning the financial relations of the Underground Electric Rail- 
way Со. of London with the District Railway Co., with the object of 
showiog that the holdings of the former company in the District were 
totally insufficient in themselves to influence the policy of that concern, 
aud, further, to demonetrate that a very large amount of English and 
Continental money was invested in the Underground Railways Co. 

The CHAIRMAN intimated that it was unnecessary to elaborate this 
point. Further, the Committee did not care much where the money came 
from so long as it was good money. 

Witness then went into the question of the revised estimates for the 
line. The cost of the railway now, as compared with what was anticipated 
in 1897, would be much greater, due to several causes. First, the coet of 
land had increased enormously, and land which could originally have been 
obtained for £70,000 now cost £150,000, which were the figures in 
respect of the land for the Lot's-road generating station. Again, the 
cost of the ironwork was now about 258. per ton more than in{1897, whilst 
labour had very greatly gone up in cost. The total cost of the works 
wos put at £260,000 per mile for the 11%. Shin. tunnel, which 
included all the underground and overground construction works. The 
total cost of the Lot’s-road generating station would be £1,250,000, and 
of this 10 per cent. was allocated to the Brompton and Piccadilly Circus 
Co. as its proportion of this expenditure. As the outcome of the proceed- 
ings before Lord Windsor's Committee upon tube railway bills this year, 
a new item had had to be added to the estimates—viz., compensation for 
vibration during two years after the opening of these railways, and for this a 
sum of £160,000 had been put in. In this matter he complained that elec- 
tric tramways were not put under such an obligation, and in the west of 
London the electric tramways did cause very considerable vibration. 

By the COMMITTEE : Originally the District Company were to pay à 
rental of 5 per cent. to the Metropolitan District Electric Traction Co. on 
the whole cost of the generating station, but under a new agreement this 
5 per cent. would only be paid upon half the cost, the remainder being 
allocated to the other tube railway taken in hand by Mr. Yerkes. The 
District Company would take power as required similarly with the other 
companies, and in return for this rental would get power at cost price. 

The CHAIRMAN : But you are only really transferring capital expen- 
diture to working expenses to the extent of 5 per cent. by doing this !— 
Yes, I think we do. 

Assuming you get your electrical energy at cost, the additional amount 
which is put upon your working expenses will be 5 per cent, upon £625,000, 
or £30,000 a year! — Ves, that is practically what it will be. 

And the whole of these arrangements аге in perpetuity 1—Yes, as long 
as we pay our rent. 

Is electric power to be supplied to all the other railways concerned at 
cost price ?—I do not know. It will be to the District Company. А 

Are the different percentages of the cost of the generating station 
which lave been allocated to the various railways taken over by the 
Underground Electric Railway Co. proportional to the separate capitals !— 
No, they are proportional to use—i.e., the number of trains which they 
will run and the power they take. " 

By Mr. WHITELEY (member of the Committee): Is there any probability 
of the deep-level line being built ?—We are making the piece from Earl's 
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Court to South Kensington as part of the Brompton- Piccadilly line, but 


we have not yet let the contracts for the other portion from South 
Kensington to Mansion House, and the construction of this will depend 
upon whether we get the powers which will be asked for next year to go 
further east, and also our new proposal for the spur from Piccadilly-circus 
to Charing Crose. 

Mr. C. T. YERKES dealt mainly with the methods of operating the 
railway, which have already been very fully given in The Electrician for 
May 2, p.55. The trailer cars on the tube railways under his control would 
accommodate 52 passengers, and the motor cars 46 pastengers. The signal- 
ling would be automatic, so that if a driver ran beyond a signal the current 

.would be cut off. The signals would be placed at every station, and also 
at every curve, so that one would never Ыз out of sight. The venti- 
lation of the tunnels would be such that 1 mile of line would be completely 
* refreshed" in 45 minutes. The foul air would be drawn up a shaft at 
each station, 4ft. in diameter, by means of a 4 n.r. fan, and the fresh air 
would naturally come down the stairs at the stations. The rail for the 
permanent way would be 54in. in beight, mounted upon a chair, and the 
whole would weigh 105lb. per yard. Each wheel of the motor car would 
carry something under 1 ton, whereas on the Central London locomotive 
each wheel had to carry eome 11 tons. The average speed would be 
15 or 16 miles per hour. The power house would have a capacity of 
55,000k w., and the cost of this was estimated at £22 per kilowatt-hour, of 
which £19 per kilowatt-hour was for building and equipment and £3 per 
kilowatt-hour for land, which latter, by the way, had already been paid. 
The total mileage of railway to be supplied from this power was some 60 
miles. The Traction Company had guaranteed 4 per cent. per annum on 
the capital of all the other railways which had been absorbed by it by an 
agreement with Messrs. Speyer, and the capital of the Traction Company 
was guaranteed by Mes:rz. Speyer whenever required. 

The CHAIRMAN : You say there ia an agreement between the Traction 
Company and Messrs. Speyer, but you do not put it before us, and it is not 
scheduled to your bill ?—No, it is simply a private agreement. 

What guarantee have we that there will be sufficient funds to meet this 
4 per cent. guarantee: We expect to make profits out of these railways, 
and we expect to make a profit on our shares in the District Company. 

By Mr. WHITELEY (member of Conimittee): The only money which it 
was expected to spend out of the £5,000,000 capital of the Traction Com- 
pany was the cost of buildiog the power house, £625,000, and if any of the 
subsidiary companies required funds in the meantime, apart from their 
own capital, they would draw upon the balance through Messrs. Speyer. 
As to whether Меєвгв. Speyer would appeal to the public for any of the 
necessary £15,000,000 of money which was involved in all these railways, 
he said the manner in which it would be obtained was entirely a matter 
for that firm to decide. 

The CHAIRMAN : The value of any agreements between the Traction 
Company and Messrs. Speyer must necessarily depend upon the manner in 
which they are scheduled to the bill, and the manner in which they are 
presented to the Committee. If we could see what balance of the 
£5,000,000 guaranteed capital would be available in the future to meet this 
4 per cent. guarantee to the other companies it would materially affect the 
opinion of the Committee. We cannot attach any value to it at all until 
we see it on paper, and we must practically ignore the suggestion of such a 
guarantee if you do not schedule it to the bill. In adopting this course 
we are following an instruction to the Committee which will be applied to 
all the bills. 

Sir RALPH LITTLER, K.C.: Ithink it will be impossible to schedule 
it now. 

Mr. YERKES said for himself he would agree to put the matter in any 
shape the Committee wished to make it binding upon the Traction Company. 

The CHAIRMAN : The matter will come up on clauses, and we will 
adjourn until Wednesday, во that you may decide upon your course of 
action. With regard to the subways at Piccadilly, we think it would be 

advisable if you can come to some arrangement with the London County 
Council to throw these open to general public use, in order to help relieve 
the pedestrian traffic there. 

Mr. YERKES said that this had been his intention from the beginning. 


Wednesday, July 30. 


Mr. BALFOUR BROWNE, K.C., made an application on bshalf of the 
London United Electric Railways Bill, and the Piccadilly, City and North- 
East London Railway Bill to have the consideration of them postponed 
until the autumn session if there was no possibility of completing the case 
for them before the recese. He greatly deprecated cutting his case into 
two, and although there was a great deal of railway opposition he per- 
sonally considered five days ought to be sufficient to see the thing through. 

Some discussion took place between the counsel appearing for the 
opposition, by which it was made clear that five days would be quite 
inadequate, and 

The CHAIRMAN said the two bills in question would be postponed until 
the October session. 

Mr. BALFOUR BROWNE, in answer to the Chairman, sáid that if his 
attitude in not opposing the Brompton and Piccadilly Circus Railway had 
led to an impression that a combination between Mr. Yerkes and Mr. 
Morgan was possible in the future, he wished to emphatically repudiate it. 
His reason for adopting the course which he had was because he considered 
that throughout the short length which his line and the Brompton and 
Piccadilly line were under each other they did not compete, He also 
wished to state that there was not an atom of truth in the statement 
which had got into the daily papers that the farés on the Morgan lines had 
been increased. This was absolutely fallacious, and he did not want it to 
go to the public as the truth. : 

Sir RALPH LITTLER, K.C., replied that throughout 2 miles the two rail- 
ways had stations cheek by jowl. Further, he said he could prove that the 
fares had been raised. Continuing, in respect of the explanation asked for by 
the Chairman at the last sitting as to the 4 per cent. guarantee given by 


the Underground Electric Railways Co., he said he thought it would meet 
the objection of the Committee if he inserted an additional clause in the 
bill. At present, clause 51 made it optional for the undertaking to be 
leased to the Underground Eléctric Railways Co., which power, however, 
was not to be made exercisable until a certificate had been obtained from 
the Boerd of Trade that the company had paid up one-half of ita own 
capital aad expended a sum equal thereto, and also that the Traction 
Company had paid up one-half of its share capital, He now proposed 
to add as clause 514 the following, which would make it compul- 
sory for the undertaking to be leased upon the granting of the 
same certificate by the Board of Trade as before:—‘‘The company 
shall lease their undertaking to the Underground Electric Railways Co. 
of London, and the last-mentioned company shall take on lease or 
work the eame upon a rent or upon a guarantee of a dividend of 
not leas than 4 ver cent. per annum on the amount of the debenture 
and share capital of the company." This could be included in the bill 
without further trouble, but with regard to the other railways included 
in the scheme of Mr. Yerkes, an emergency bill would be introduced this . 
session if possible, providing for tbe inclusion of the same clause in their 
bill. Failing that, a new bill would be introduced next session. 

Mr. WHITELEY (member of the Conimittee) : What proportion of the 
£5,000,000 capital of the Underground Electric Railways Co. will there be 
available for the 4 per cent. guarantee. 

The CHAIRMAN said that this £5,000,000 could not be regarded as 
the capital of the undertakings absorbed by the Traction Company, in so 
far as it was already mortgaged for so many purposes. The Committee, 
of course, regarded this sum asa very powerful lever for the raising of 
further capital, but what was wanted in binding form was an under- 
taking to place the stock. Were the promoters prepared to schedule the 
agreement with Messrs. Speyer, or would they prefer to place a representa- 
tive of that firm in the witness box to give a personal undertaking, which 
would be taken as an equivalent ? 

Sir RALPH LITTLER preferred the latter course. 

Mr. EDGAR SPEYER, senior partner in the firm of Messra, Speyer 
Bros , said that he and his associates were ready to undertake to furnish 
the necessary money for the four tube railways taken over by the Under- 
ground Electric Railways Co. of London. He had satisfied himself from 
his own inquiries that these railways could be built for the estimates 
which had been prepared. With regard to the funds available for the 
4 per cent. guaranteed to the tube railway companies, the £5,000,000 which 
was already available was practically a reserve fund for contingencies. It 
was coneidered that the money forthcoming by the debentures and stock 
of the tube companies would be sufficient to build the four lines, and some 
bankers would be prepared to go on with the work without the formation 
of another company. But the £5,000,000 company had been formed t» 
have a reserve to be called upon at any time moaey waa required. 

By the CHAIRMAN : His firm and its associates contemplated taking 
up and placing the whole stock and debentures of all these companies, and 
the intention was, without doubt, to see the matter through. Of course, 
if the public did not respond to any applications that might be made for 
money, bis firm would find it all. The only money which would have to 
be expended at once out of the £5,000,000 capital of the Underground 
Electric Railway Co. was the half cost of the Lot’s-road generating station, 
and this would eventually be repaid by the District Company by means of 
the yearly rental of 5 per cent. on that amount. | 

After consideration, 

The CHAIRMAN said the preamble of the bill was proved, subject to 
the insertion of a clause, merely for the sake of uniformity with all other 
tube billa this year, that the works should make a substantial commencement 
within 12 months of the passing of the bill, otherwise the powers given 
under the bi'l should lapse. | 

Clauses were then adjusted. Among the more important ones was a 
clause by the Piccadilly, City and North-East London Railway Co. to fix 
the levels of this latter line (in the event of its being passed! and also the 
levels of the Brompton-Piccadilly Railway down Piccadilly, to prevent the 
latter being 80 constructed as to block the building of the Piccadilly, City 
and North-East London Railway. It was agreed that the Brompton- 
Piccadilly Company should not deviate below the working plans which had 
been prepared. Another clause on behalf of the Piccadilly- City line was 
that joint stations should be constructed wherever convenient down Picca- 
dilly. This was strongly opposed by the Brompton Company, who argued 
that, with reference to the Haymarket sta'ion site, the land had been 
treated for, and, if this clause were granted, no less than three railways 
would be using this particular station —viz., the Baker Street and Waterloo, 
the Brompton-Piccadiliy and the Piccadilly, City and North-East London 
Railways. The Committee decided that, under the circumstances, separate 
stations should be built, and that both companies should share the expense 
of building subways for the convenience of passengera wishing to exchange. 


Thursday, July 31, 

Sir RALPH LITTLER, K.C., said a clause for the protection of the 
Marble Arch-Clapham Junction section of the London United Electric 
Railways had been agreed upon by which no deviation would be made 
below 560. of the levels shown on the working plan (to be signed by the 
Chairman), there being an interval of 5ft. between the tunnels of the 
respective companies. All this-was, of course, in anticipation of the passing 
of the London United Bill and the subsequent formation of a company. 

Among a number of clauses brought forward by the London County 
Council, one providing for the provision by the company of a map showing 
the underground works of the railway was agreed to. The Council of the City 
of Westminster was also included in this clause. Clauses: for the pro- 
tection of the Coüncil's tramways, subways and sewers, the definition and 
limitation of workmen's tickets, and others with respect to certain lands 
for street widenings which have already been acquired by the company 
having been adjusted, the bill was ordered to he reported to the House for 
third reading. | 
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LONDON UNITED TRAMWAYS BILL. 


Lord Yarborough’s Committee resumed consideration of this bill on 
Friday јазё. 

Lord R. CECIL, K.C., for frontagers on both groups of lines, said he did 
not propose to go on with his opposition to the Wimbledon part of the line 
With regard to the Richmond and Hammeremit line, he said it was a matter 
of doubt if the embankment which the company proposed to make at 
Barnes-terrace would be altogether a benefit, and the fact that the com- 
pany proposed to build the embankment should not entitle it to make 
the tramway unless it would be for the public benefit. He should be 
able to show that, while the Barnes Urban Council were by no means 
unanimously in favour of the lines, the majority of the Barnes people 
were opposed to them. 

Evidence was then called. 

Mr. Samuel Keene, a member of the Surrey County Council ; Mr. Morley, 
solicitor, of 26, The Terrace, Barnes ; Dr. Barber, another Barnes resident ; 
Mr. Lambert, chairman of the Barnes Urban District Council ; Mr. Alfred 
Smith, C.E., and several other local witnesses were called, who testified to 
the interference with the quietude and attractiveness of the district which 
the tramways would be. 

The case for the London and South-Western Railway Co. was then 
proceeded with, and Mr. C. J. Owens, general manager of that company, 
gave particulars of the effect of the West London tramway competition on 
his railway, similar to the evidence reported in our issue for June 20, 
р. 556, and June 27, р. 895, before a Committee of the House of Commons 
on this bill, and he contended that the additional lines asked for would 
increase this loss. 

After hearing counsel, the Committee unanimously found the preamble 
proved, and, the clauses having been adjusted, the bill was ordered to be 
reported to the House in due course. 


PONTYPRIDD URBAN DISTRIOT TRAMWAYS BILL. 


Oa Friday last, the consideration of this Provisional Order Confirmation 
Bill was continued. 

Mr. Hugh Bramwell, a member of the Pontypridd Urban District 
Council, Mr. Thomas Mayberry Williams, and Mr. H. S. Davies, secretary 
of the Market Company, all supported the scheme, 

Mr. R P. WILSON, consulting engineer to the Council, said the Council 
were this year proposing tramways which they were unable to get in their 
last year's scheme, The population they would serve was 52,000. In 
reply to the Chairman, Witness said that tbe cost of that new piece of line 
i. c., electrical equipment, construction and cars—would be about £16,000. 

Other evidence having been given, 

Mr. BALFOUR BROWNE, K.C., for the Taff Vale Railway Co., asked the 
Committee not to confirm the order, as the tramway would serve no great 
public purpose, Counsel went on to criticise the action of the Board of 
Trade in what he described as tying the hands of that Committee," and 
he submitted that that Committee was similar to an appeal court. They 
were not constituted merely to hand back to the Board of Trade some- 
thing they wanted. He also complained of the “ sharpness ” of Lord Newton 
on when the matter was before the House of Lords. 

On Tuesday, Sir Herbert Jekyll, of the Board of Trade, was called by 
the Committee. 

The CHAIRMAN : The Committee is anxious to know whether it is 
peti grant an order for a tramway over a road which is not public, but 

eased. 

Sir HERBERT JEKYLL replied that such powers had rarely been given, 
because the occasion for them had been rare, but the Board of Trade had 
never refused to give such powers when applied for. He gave the precedent 
of the Barrow-in-Furness tramways. That was a company, and not a local 
authority. 

The CHAIRMAN : It is said that tramways cannot be constructed over 
land, excepting land taken by agreement. 

Sir HERBERT JEKYLL said the Board of Trade always held that land 
leased came under that head. 

Sir JAMES SZLUMPER, on behalf of the frontsgers, said that the 
roads upon which it was intended to lay the tramway were all narrow 
roads, and were, inthis opinion, the very worst roads upon which a tramway 
could be laid. If it was a single line throughout it was all very well, but 
to run а line in one direction only and on one side of the road was objec- 
tionable. He thought “cross-overs” would be very dangerous indeed. 
He quite agreed that this tramway was not wanted. 

Five local witnesses gave evidence to the effect that the tramways would 
АЫ inconvenience business, апа that there was no great demand for 
them. . 

Mr. PAGE, in the course of bis address, said that the words of the 
Tramways Act were that land taken by agreement was land purchased. 
He really thought that the attention of the Speaker's counsel and Sir 
Herbert Jekyll could hardly, ia an adequate way, have been directed to the 
ma'ter. Both the Tramway Act and the Lands Clauses Act were clear 
upon the question, and he submitted that, under those circumstances, the 
scheme must be rejected. 

Mr. RAM, K.C., replied that his friends asserted that land taken by 
agreement must mean land bought out-and-out. He asserted that it alto 
meant land taken by lease. He was quite sure they were not asking to do 
what the Board of Trade and Parliament had not power to allow them to do. 

Tae CHAIRMAN: You hold that the word “taken does not neces- 
sarily mean purchased 

Mr. ВАМ: Certainly. ° 

The CHAIRMAN : You say that the word “taken” was a wider term 
than “ purchased.” 

Mr. RAM replied in the affirmative, and said he hoped he was right in 
saying that they were equally at liberty to lay tramways on lands taken by 


lease as with lands purchased. He submitted that the frontagers’ opposi- 
tion in this case was nothing but Taff Vale” (railway) opposition under 
another name. Between 3,000 and 4,000 of the ratepayers had petitioned 
the Council in favour of the bill. 

The CHAIRMAN said the Committee had decided to confirm the order 
subject to the signing of the lease with Messrs. Thomas, over whose land 
it is propored that a portion of the tramway should pass. 

A small portion of line, for the convenience of the whole scheme, was 
passed, being unopposed. 


OTHER ELEOTRIOAL BILLS. 


In the House of Lords on Thursday last week, the Cavehill and White- 
well Tramways, the London, Tilbury and Southend Railway, the White- 
chapel and Bow Railway and the Metropolitan District Railway Bille were 
read a third time and passed. In the House of Commons on the same day 
the Hastings Tramways Bil and the Rhondda Urban District Council 
Tramways Bill were read a third time. 

The Lords amendments to the following bills were agreed to in the 
House of Commons on Friday last: Croydon and District Tramways Bill, 
the Metropolitan Railway Bil], the North Metropolitan Tramways Bill, and 
the West Hàm Corporation Bill. 

The Garston and District Tramways and Electric Supply (Transfer) Bill 
was read a third time and passed in the Houee of Lords on Monday, and 
the following were read a third time in the House of Commons on the same 
day :—North and South Shields Electric Railway, Roesendale Valley Tram- 
ways and the Wrexham District Tramways Bills. 

On Tuesday in the House of Lords the London County Council'a (Sub- 
ways and Tramways) Bill, and the London County Council (Tramways and 
Improvementa) Bill were read a third time. 


ELECTRIC LIGHTING E T ERNETEN T (SCOTLAND) 


This bill passed through the House of Lords Committee on Thursday 
last week without amendments, and has been reported to the House. 


AN 80,000-VOLT TRANSFORMER. 


The Journal of Electricity of San Francisco describes an 80,000-volt 
transformer built by the General Electric Co. to the order of the local 
lighting and power company of Butte, Mont. It has a capacity of 
330kw., and was built in six weeks. 

The coils of which the winding is composed are wound with flat 
copper strip, and are remarkably strong and rigid considering the 
small conductors that must be used for such small high-voltage units. 
They are covered with only sufficient waterproof insulation to exclude 
any moisture that might be deposited on them during transportation. 
The heat generated in the winding can, therefore, escape as easily as 
from the coils of a low-voltage transformer. 

Oil, specially refined for this high-voltage work, is relied upon 
mostly for insulation. The spaces between the high-voltage coil 
and all other parte, however, are subdivided into separate ducts by 
diaph of solid insulation, во that any conducting particle that 
by accident might fall into the oil can bridge but a small percentage 
of the oil space. This construction, it will be seen, also subdivides 
the solid insulation into thin layers, so that any heat that might be 
generated in it, due to dielectric hysteresis, is promptly dissipated by 
the free moving oil in the ducts, 

The transformer case and cover, including all bushings and cables, 
are made with airtight jointa Previous to filling the transformer 
with oil it is exhausted of all air with a vacuum pump and the wind- 
ing heated to expel any moisture that might be on the coil surfaces. 
While in this vacuous condition oil specially treated to expel all 
foreign рде air, or moisture, is allowed to flow into the trans- 
former from the oil-treating tank, this method of filling being repeated 
when the transformers are started in commercial operation. 

By the use of these novel methods the insulating quality of com- 
mercial oi] is so improved as to require much lees thickness of oil 
to withstand these high voltages than would otherwise be the case. 
Reduction in transformer costs and improvement in its constants 
are the natural results. Tests showed the following performance 
at 60 cycles:—Efficiency, 97:5 per cent.; regulation, 1 per cent; 
reactance, 4 per cent. ; heating by resistance, 309C. 

When the small capacity and high voltage are considered, also the 
fact that the greatest reliability rather than extreme efficiency, &c, 
was especially aimed at, these figures prove that 80,000-volt trans- 
formers are an assured commercial success, The test included an 
insulation test at double voltage —namely, 160,000 volts, which failed 
to develop any weakness. | 

To determine the possible presence of losses due to dielectric 
hysteresis or actual leakage through the oil or other insulation at 
this very high voltage, transformers were excited to double their 
normal voltage on the low potential side. The losses were then 
measured with the high potential windings separated into several 
sections, so that the maximum voltage generated was so low that no 
such loeses could take Dae The high potential windings were then 
connected in series and the losses again measured. They were found 
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to be identical with those first obrerved, indicating the entire absence 
of any such losses. The terminal cables have soft rubber discs pro- 
jecting from them. These were necessary in order to break up the 
atatic discharge that took place over the surface of the insulations 
when the transformer was under a strain of 100,000 volts between 
winding and ground. The insulation on these cables was ample to 
withstand this strain, but the static charge on the surface was so 
heavy as to reduce the effective length of the insulation to but a 
tmall fraction of the actual length. The test potential would cause 
tn arc to form between the uninsulated end of a cable 5ft. or 6ft. in 
length and the transformer tank before the soft rubber discs were 
added. The rubber was so moulded that it could be securely 
cemented on the insulated cable for a distance of lin. or more. The 
disc, therefore, served the purpose of breaking the continuity of the 
static discharge and prevented the short-circuiting of the test voltage. 
At operating voltage there was no brush diecharge whatever, conse- 
quently the discs were useful only in connection with the test. 


LEGAL INTELLIGENCE. 


Cm ils at 


Manchester Carriage and Tramway Co. v. Manchester 
Corporation and other Local Authorities. 


Mr. Justice BIGHAM, in the King's Bench Division on Monday, delivered 
& considered judgment in this case, the facte of which were fully reported 
in The Electrician for July 18. This was a special case stated by Sir 
Frederick Bramwell, the arbitrator appointed to settle the amount payable 
by the respondents to the claimants in respect of the acquisition of their 
undertaking. The arbitrator stated that a legal contention took place 
between the parties as to how much of the respective depots and the horses, 
cars and other plant used by the claimants for the purpoees of working was 
to be paid by the different purchasing authorities under the provisions of 
sec. 43 of the Tramways Act, 1870. 

His LORDSHIP, in giving judgment, said the question was whether 
the arbitrator,in making his award, was bound to exclude from his con- 
sideration some part of the properties in question by reason of the fact 
that, though the whole of such properties were used with the tramways 
now being acquired, they were also used for the purposes of the leased 
lines which are not being acquired. The arbitrator found that all the 
depóta and plant were suitable to and used for every part of the system, 
and tbat finding his lordship could not disturb, and would not if he could. 
The arbitrator having arrived at that conclusion of fact was of opinion 
that he ought to accede to the demands of the claimants, and his lordship 
thought he ought not to differ from him. He was of opivion that the first 
of the arbitrator’s alternative awards was right, and that the claimants 
were entitled to be paid the eum found to be due on that footing— viz , 
£469,068. 

Judgment was entered accordingly. 


— — -— — — — 


Blectric Tramways Construction and Maintenance Co. (Ltd.) 
v. Rutherford. 


In the Chancery Division, on Friday, before Mr. Justice Buckley, a 
niotion was made by the defendant that all proceedings be stayed upon 
terms of an agreement that had been entered into. 

Mr. BUCKMASTER, K.C., said the action was brought to obtain specific 
performance of certain agreements relating to electric construction. The 
action was in the paper for hearing before Mr. Justice Byrne on July 7, 
nod certain terms were agreed between defendant and two persons who, it 
was said, had power to act for the company (Mr. H. Lawson and Mr. 
Osborne) It was now denied that either of tbose gentlemen bad 
authority to bind the company. He was not ia a position at present to 
move the motion effectively, and, therefore, he asked that it thould s*and 
till the trial. 

His lordship orderel the motion to stand till trial of the action. 


Tramway Stopping Places. 

Birkenbead Corporation, as owners of the electric trams in the town, was 
sued on July 23 by a tobacconist named Gregory, who sought to recover 
£10 damages for personal injuries caused through alleged negligence of a 
tramcar driver. | 

Plaintiff attempted to get on а tramcar in motion at a point where the 
road was taken up. He was struck by a projecting barricade, thrown down 
and injured. 

For the defence it was contended that no liability rested with the Cor- 
poration, as the point where the plaintiff attempted to board the car was 
not a stopping place, and that the accident was due to plaintiff's negligence. 

The jury found for the Corporation. Judgment accordingly. 


Re Electric Lamp Regenerating Co. (Ltd.). 

Mr. Justice Buckley on Friday heard a petition by Messrs. Howard and 
Jcnes, stationers, for the winding up of the above company. 

Mr. WHINNEY, for the company, said a scheme of reconstruction had 
been proposed, and holders of 55,0С0 out of 80,000 shares had approved 
the scheme in principle. It provided for further capital, and a sum was 
subscribed which was sufficient to cover the claims of creditors. Mr. 
Milne, the chairman, would give his personal undertaking topay the creditors. 

His lordship ordered the petition to stand over. 


Applications to borough electrical engineer (Mr. S. E. Bastow). 


current station. App 
Causeway, Wandsworth, London, S. W., by Aug. 6. See advertisement. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 


Oldham Corporation Electricity committee require an assistant 


engineer. Applications to town clerk (Mr. A. Nicholson) by Aug. 11. 
See advertisement. 


An assistant engineer is required for the Colchester electric light 


and power department. Applications to the borough electrical 
engineer (Mr. Alfred R. Sillar) by Aug. 12. See also advertisement. 


There is a vacancy for an improver at Barnsley electricity ni 
ee 
vertisement. 


A junior shift «шг is required for a London alternating- 
ications to resident engineer, electricity worke, 


A lecturer and demonstrator in physics is required at the Univer- 
sity College, Bristol. Applications by Aug. 30. 

A head master is required for Newry Technical School. Applica- 
tions to Hon. Sec, Town Hall, Newry, by Aug. 16. 

On the recommendation of the Highways committee Mr. E. L. 
Pope, resident engineer to the Callender Company, was appointed 
distribution engineer in the London County Council tramways 


department, on Tuesday, at a salary of £350 per annum. 


Mr. George George, F. I. C., F. C. S., of Sutherland Institute and 
Longton High School, Longton, Staffs., has been appointed director 
f the Auckland (New Zealand) Technical School. There were 
73 applicants (35 from Great Britain, 30 from the Australian 
colonies and eight within New Zealand). 


Bradford City Council Technical Instruction committee have 
appointed Mr. H. Bohle lecturer in electrical engineering at the 
technical college. Mr. Bohle held for several years a similar 
appointment at Birmingham. He received his scientific training at 

agen, in Westphalia, and was afterwards apprenticed with Messrs. 
Schuckert. He has had some experience in the States and with a 
Midland firm. 


Wigan Town Council have appointed Mr. James Slevin as borough 
electrical and tramway engineer in succession to Mr. H. Collings 
Bishop. Mr.Slevin has hitherto held the position of tramway traffic 
manager. 

Mr. W.C. S. Phillips, B.Sc., has been appointed assistant lecturer in 
phy е and electrical engineering at the Municipal Technical College, 

erby. 

Mr. J. G. Griffin, of Burnley, has been appointed resident electrical 
engineer and tramways manager at Swindon at £250 per annum. 

Swindon Guardians have appointed Mr. Alfred Whiteley resident 
electrical engineer. 


Alleged Embezzlement.— At Bilston, on Tuesday, W. R. Jolly, 
cable superintendent, was charged on remand with embezzling 
£34. 15s, belonging to his employers, the British Insulated Wire Co. 
Committed for trial 


Aston. — ne Tramway and Electric Light committee recommend 
the Council to adopt the overhead system of electric traction on the 
tramlines when they come into the Council’s possession. 


Barnsley.—The British Electric Traction Co. are applying for 
extension of time to comply with the terms of the Barnsley District 
Light Railway Order, 1900. 


Barrow in Furness.—Application has been made for a loan of 
£20,000 for electric lighting extensions. 


Bath —The Council have decided to expend £300 on electric 
bathe, and to experiment with electric radiators for heating the baths. 


Belfast.— An inquiry was held here last week iuto the application 
of the Corporation to borrow £20,000 for electric lighting extensions. 
Mr. V. A. H. M'Cowen, the city electrical engineer, gave par- 
ticulars of the very considerable orders on hand for the extension of 
electric lighting to works premises in the district and to the Royal 
Victoria Hospital at Belfast. The works contemplated include a 
large extension for Messrs, Harland and Wolff in the Alexandra 
Dock district, He pointed out that with electric lighting it was 
necessary to provide a supply before a demand was created. 
The total amount spent on electric lighting was £202,357 up to 
Dec. 31 last, and £212,250 was the total amount borrowed. The 
gross profit after paying working expenses was £9,053. 193. 1d. 
After charging interest and sinking fund there was a loss on the past 
year of £347. They had a net profit the previous year of £476. 9з, 2d. 
and £2,000 for 1899, but they had been continually reducing the 
charge for current. The inquiry extended over two days, and there 
was some opposition. 


Blackburn.—There was a net profit of £71 on the working of the 
municipal electric tramways for the June quarter. 
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Blackpool—In a report presented to the Electricity committee 
the borough electrical engineer (Mr. C. Furness) recommends the 
provision of condensing plant for the generating station at an esti- 
mated cost of £3,800. 


Bradford Technical College. During the past season the classes 
of the engineering department of this college, under the direction of 
Mr. G. F. Charnock, A. M. Inst. C. E., have been very successful, 90 
regular day students having attended the various branches. The 
evening classes have been correspondingly large, the total number of 
individual students reaching nearly 350. 


Brighton.—The accounts of the electric tramway department for 
the year ended March 31 will be presented to the Council to-day. 
The actual period of working is 18 weeks and a day. The total 
capital expenditure is £181,378. 4s., the receipts £9,687. 4s. 8d., 
working expenses £8,172. 11s. 4d., leaving £1,514. 13s. 4d. to meet 
interest and sinking fund, so that there is & net deficiency of 
£3,051. 58. 11d 

A report from Mr. H. F. Parshall on the cost of electric energy sup- 
plied by the. Lighting committee will also be considered. The report 
states that the Tramways committee cannot themselves generate 
electricity at a less cost than the Lighting committee. Assuming 
that the lighting department is not entitled to make any profit upon 
current supplied to the Tramway committee, Mr. Parshall thinks the 
proper charge should be 1:32d. per unit, and that it is in the best 
Interests of the tramways department to continue to take their 
supply from the Lighting department, with such adjustments as may 
from time to time be found necessary, in order that the energy may 
be supplied at cost. The Tramways committee have informed the 
Lighting committee that they are willing to take energy at an 
inclusive flat rate of 1'4d. per unit. 


Bristol.—The City Council on Wednesday authorised extensions 
of the Avonbank electricity works at an estimated cost of about 
£64,000. Estimates of £19,733 for erecting 365 5-ampere arc lamps, 
with the necessary mains, and £1,500 for the purchase of additional 
transformers for private lighting were also passed. 


Broadstairs —Public electric lighting was inaugurated on 23rd 
ult. Current is supplied by the Isle of Thanet Tramways and Elec- 
tric Lighting Co. who have supplied and erected the arc lamps, &c. 


Bury (Lancs.).—The chairman of the Tramways committee (Ald. 
W. Sykes) last week laid the foundation stone of the tramway car 
shed, to hold 48 cars and to cost about £10,000. The cost of the 
complete municipal electric tramway system will be about £200,000. 


_ Ohile.— In the presidential address, on the occasion of the open- 
ing of the National Congress, it was announced that the Government 
of Chile are contemplating the establishment of telegraphic commu- 
nication between the port of Punta Arenas, im the Straits of Magellan, 
and the central districts of the Republic. 


City and Guilds of London Institute.—The Council have 
awarded the diploma of Associate of the Institute to the following 
matriculated third-year students in electrical engineering of the 
Central Technical College :—J. D. Griffin (Siemens medal and pre- 
mium), H. F. Bayley, L. Calisch, A. B. Duncalfe, L. T. Edwarde, 
C. Н. Finnis, C. G. Friedeberg, E. L. Gosset, C. J. Hopkins, C. B. 
Kinnes, E. M. Langley, E. de Latour, J. E. M. McGregor, W. J. 
Percey, W. G. T. Pope, and C. T. Wilkinson. Certificates have been 
awarded to 21 matriculated third-year students at the Central Tech- 
nical College and to 47 students who have completed a full couree 
of instruction at the Technical College, Finsbury. 


Companies Struck Off the Register.—The following have been 
struck off the register of joint stock companies :— 
Great Oceanic Telegraph Co. 
Scilly Islands Telegraph Co. 
United Kingdom Telegraph Co. | 
The following will be struck off in three months if cau:e be not 
shown to the contrary :— 
I.E.S. Accumulator Co. 
Dowson Economic Gas Co. 
Nalder and Harrison Construction Syndicate. 
New-Mayne Electric Rudder-Motor Syndicate. 
St. Martin's Electrical Mfg. Co. 
Corea.—During 1901 447 miles of overhead telegraph lines were 
added to the system of Corean Imperial telegraphs, bringing the 
total mileage in operation up to 2,170 miles, 152,485 messages 
passed over the lines in 1901, compared with 125,410 in 1900. The 
Corean telegraph system, like that nearer home, is in the hands of 
the Government, and is, similarly, said to be “a charge on the 
Imperial revenue." 
lectric tramways now run through a large portion of the city of 
Seoul and suburbs, and the principal thoroughíares are lighted elec- 
trically, as are also the palace and many private dwellings. 
At Chemulpo, amongst the improvements being introduced, is the 
inauguration of a telephone service, which is being organised by the 
Japanese Post Office. | 
In the Japanese settlement of Fusan electric lighting works are 
being established, 


The importation of machinery and railway plant aud material into 
Corea shows large increases in 1901 over 1900. 


Dar on.—The Council have confirmed the recommendation 
of the Electric Lighting committee to increase the talary of the 
borough electrical engineer (Mr. Lunn) from £200 to £350 per year 
if he agrees to retain his poeition for three years. 


Bast Ham.—4A preliminary statement of the results of the first 
year's working of the municipal electric tramways is issued. The 
traffic receipts were £20,141. 93, 11$4., or 9.614. per car mile, or 
0 665d. per passenger; 502,942 car miles were run, and 7,261,667 
passengers were carried ; 479,457 units of current were used, or 0:95 

er car mile, The average number of passengers carried per day was 
19,895, and the average receipts per day £55. 3s. 7d. ; the miles run 
were 1,277, the units used 1,313. "The cost of power per car mile 
was 238d. There are 5:3 miles of route open. The ntage of 
гии carried at $d. was 74:9, at 14. 18:9, at IId. 45, and 
at 2d. 17. 

Eccles.—An inquiry was held last week into the application of 
the Council to borrow £22,115 for electric lighting extensions. It 
was stated that the loes on the first year's working of the undertaking 
was £65, in 1900 it was £789, in 1901 £1,606, and in 1902 £867. 


Epsom.—The Council have received an application from Lord 
Rosebery for a supply of electric current to the Durdans. About 
450 8.c.p. lamps wi required, bringing the equivalent number of 
8 c p. lamps up to 3,011. 

Falkirk.—The charge for electric current for lighting has been 
fixed at 6d. per unit, and for power at 3d., with a discount of 1 per 
cenut. for each 1,000 units up to 30,000 per annum. 

Festiniog.—The Council is in negotiation with the Yale Electric 
Power Co. for street lighting. 


Goods Trafic on Tramways.—The Board of Trade have con- 
eented to the Potteries Electric Traction Co. running baggage wag- 
gons over their tramways, and the delivery and collection of parcels 
has been commenced. 

Gravesend.—The Council have decided to adopt electric lighting 
for their municipal buildings. 

Halifax —The Council have decided to extend the electric tram- 
ways to Brighouse, Hipperholme and Greetland. 

Hertford —The Shire Hall is to be wired at an estimated cost 
of £350. 

Hove-Worthing Tramways.— West Sussex County Council has 
approved the scheme of the British Electric Traction Co. for tbe 
construction of electric tramways between Hove and Worthing. 


Liford.—The Local Government Board have sanctioned an 
additional loan of £31,718 for electric lighting. 


Java.—In 1901 a long-distance telephone service was inaugurated, 
which it is stated has proved a b»on to merchants, as message: are 
taken for transmission over these lines at the same price as for 
telegraphing over the Government wires, and reach their destination 
in much less time. 


Launceston.—The Council are considering proposals for the erec- 
tion of electricity works. 

Leeds.—The Co-operative Society are putting down generating 
plant for supplying current for lighting and power for their new 
warehouses in David-street. , 

Light Railways.—The adjourned inquiry into the application of 
the Southeni Town Council for powers to extend their light railway 
system to Shoeturyness was resumed on Tuesday. The Commis- 
sioners reserved their decision. 

Extension of time (to March 8, 1903) for the construction of the 
Welshpool and Llanfair Light Railway Co. is sought. Objections 
by Aug. 23, 1902. 

London County Council.—At Tuesday's meeting it was agreed 
to loan for electric lighting— Poplar, £28,170 ; Woolwich, £96,170 
and £23,960 ; St. Pancras, £20,000 ; Hampstead, £5,100. 

Tramuays.—lt was agreed to expend £981,497 on capital account 
for the reconstruction for electric traction of the Westminster to 
Tooting line, the establishment of a generating station at Greenwich 
and sub.stations at Brixton, Clapham and near the Elephant and 
Castle, car sheds at Clapham and Balham, and a temporary electricity 
generatiog station at Loughborough. It was also to spend 
£152,000 on capital account in erecting car sheds, &c., at New Croas 
Gate and a eub-station at Camberwell depot. | 

It was ret ol ved to apply to Parliament for powers to run omnibus 
services along the routes of auy tramways while under reconstruction 
for electric traction. | 

The proposals of the Highways committee to apply for Parliamen- 
tary powers to construct 26 miles of new tramways were, discussed. 
(Particulars were given in last week’s Electrician.) 

Mr. BEAcHCROFT urged the Council to proceed more cautiously iu its 
tramway policy. They were putting all their eggs in one basket by adopt- 
ing the conduit system, and should it not prove the best system the Coun- 
cil would be involved in heavy expenses. He urged that yherever possible 
the overhead system should be adopted. He suggested that the Council 
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should admit private enterprise into the provision of tramways for 
London, and in the north they might leave the North Metropolitan Com- 
pany to electrify theirlines. He would extend their lease for a further 
period. The Council were now committed to very heavy expenditure on 
tramways, and should consider carefully if they were on the right lines. 
He held that the policy of the Council with regard to widening of streets 
for tramways was hardly honest if they charged one-third of the cost of 
the widening to the local authority, one-third to the Improvement com- 
mittee, and one-third only was charged to the tramway account. 

Mr. BNN said the Council already had power to have overhead traction 
in London, but the local authorities objected to it. 

The whole of the committee's recommendations were then agreed to. 

It was agreed to spend £31,000 on the acquisition of additional 
land in connection with the Greenwich electricity generating station 
and with the Clapham depót. 

It was resolved that the Works department be instructed to pro- 
ceed with the erection of the chimneys for the generating station at 
Greenwich at а cost of £16,750; with the foundations of the same 
station at the architect’s estimate ; and with the erection of sub- 
stations at Clapham, Brixton and the Elephant and Castle at a cost 
of £22,500. 

Telephones.—It was resolved to establish a telephone room at the 
County Hall. 

Traction of Fire Brigade Appltances.—The Fire Brigade committee 
reported that the chief officer had recently brought before them a 
8 stion in connection with the mechanical traction of fire 
appliances, It was proposed to use a tractor constructed to draw 
either an engine or a ladder mounted on a van.— The matter is 
under consideration. 


Longton.—The gross profit on the electricity undertaking for the 
past half-year amounted to £382. 78. 5d. Interest came to £357. 45.44 , 
and sinking fund £274. 5з, 6d., leaving a deficit of £249 2з. 5d. 
There are 50 customers, 


Manchester.—The accounts of the tramways department for the 
year ended March 31 have been issued. The total car mileage run 
was 1,831,126, the number of passengers carried 23,590,288, and the 
receipts £91,619. 8s. 4d., average receipts per car mile 12d. The 
average receipts per car mile by electric traction were 12°20d. and 
by horse traction 979d. The total receipts were £91,619. 83. 4d., 
rent of lines £19,477. 128. Id., other revenue £210. 12a, 2d, total 
£111,307, 128. 7d. Working and other expenses (including payment 
to tramways company under the agreement) were £78,110. 15s. 94., 
leaving gross profit £33,196. 16а. 10d. With the addition of interest 
(£3,289, 149, 34.) and tranefer from surplus account of £13,548. 28. 1d., 
the sum available was £50,034. 133. 2d This was applied in pay- 
ment of interest (£17,086 6s. ld.) sinking fund (£678. 124 3d.), 
instalment of loans (£1,669. 143. 10d.), contribution in relief of rates 
(£20,000), and reserve, renewals and depreciation (£10,600). The 
electric traction ащ expenses per car mile was 8:10d., made 
up as follows :—Electrical energy, 1:454, ; traffic expenses, 4:14. ; 
management expenses, 1:804. ; and repairs and maintenance, 0 61d. 
As the tramway system is extended the p per car 
mile decrease, Good progress has been made with the re-construc- 
tion of existing lines and with the construction of new lines 
authorised. About 1,000 workmen have been employed on per- 
manent way work during the year. For the first three routes the 
committee шше: contractors to erect the overhead equipment, 
but determined to complete the remainder of the system by their 
own staft. The work was progressing satisfactorily. The Man- 
chester tramway system, with its 150 miles of track, is now con- 
nected with a system of tramways aggregating about 500 miles. 

The Corporation have given notice of appeal against the judgment 
of Mr. Justice Bigham in the case of the Manchester Carriage and 
Tramways Co. v. Manchester Corporation. 


Margam.—Mr. C. A. L. Prusman, of Swansea, is preparing an 
electric lighting scheme for the Council. 


Market Drayton.— An electric lighting licence has been granted 
to the Market Drayton Electric Light and Power Co, 


Municipal Telephony.—The Tunbridge Wells Ratepayers’ League 
have joined issue with the Corporation telephone department as to 
the “ profit” of £130 on the first year’s working of the municipal 
telephone exchange. According to a printed document issued by 
the league, the actual facts are :— 

1. The accounts are for a period of eight, not 12, months. 

2. Not a penny is written off for depreciation or renewal of plant, although 
in the engineer's estimate a renewal fund of 5} per cent. per annum on the 
capital outlay was provided for. | 

5. The sum of £35. 1s. 4d. only is charged in respect of interest. on the 
capital sum of £19,773 spent on construction prior to March 51, 1902, the 
date of the account. 

4. Nothing is charged for sinking fund provided for in the estimates, 
which, on a loan of £19,773, repayable in 25 years, would amount toa 
considerable sum for the eight mouths. 

5. An undue proportion of expenditure in respect of wages, sa'aries, and 
disbursements bas been debited to capital. 

The Postmaster-General has Кш Hull Corporation а licence 
to establish a municipal telephone system, and on Monday the 
Telephone committee fully discuseed their differences with the 


National Telephone Co. It appeared that at a conferenca between 
representatives of the Corporation and the company on the 16th ult. 
an effort was made to come to an agreement, and the following alter- 
native propoeals—one being upon a competitive and the other a 
non-competitive basis— were agreed to :— 

l. The company to give inter-communication with their subscribers 
within the Hull area from the commencement of the municipal service, 
and the Corporation to allow the underground wires of the company to 
remain until 1920, the company's licence being extended to that period, 
and the wayleaves to be on the terms of the previous agreement as to 
rentals and other matters, except as to the notice to terminate. 

2. The company to reduce their unlimited service rate to £7 all round, 
so long as the Corporation refrain from competition, the company’s licence 
to be extended to 1925, and underground wires to remain for that period 
on & nominal acknowledgement, the Corporation reserving absolute right 
to establish a municipal service in competition with the company at any time. 

On Friday last the паара of the National Company (Mr. W. Е. 
L. Gaine) stated that his directors were compelled to withdraw the 
second proposal, owing to an unexpected legal difficulty. After a 
long discussion the committee decided not to accept the offer of the 
National Company, but it was decided to advise the Corporation to 
allow the underground wires of the company to remain until the 
expiration of the company's licence in 1911 on the following terms: — 

1. That there shall be mutual free inter-communication between the 
subscribers of the Corporation and the subscribers of the company from 
the commencement of the municipal service, including inter-communica- 
tion with other towns through the trunk wires of the Postmaster-General, 
without any terminal or other charges being made by either the Corpora- 
tion or the company in respect of such inter-communication. 

2. That the cost of the junction line in the Hull telephone area necessary 
to connect the two systems for the purpose of local inter- communica: ion 
shall be borne equally by the Corporation and the company. 

3. That the terms and conditions under which the underground wires of 
the company shall remain shall be the same as those contained in the agree- 
ment of March 18, 1899, with such modifications as may be considered 
necessary for protecting the rights of the Corporation. 

The town clerk reported that the Postmaster-General had met the 
views cf the Corporation by modifying certain rates in the schedule 
of charges in the draft licence. The consulting engineer (Mr. A. R. 
Bennett) was instructed to prepare the necessary specifications and 
to advertise for tenders. 


Naples.—Reporting upon the trade of the South of Italy for the 
year 1901, Mr. Consul Neville-Rolfe states that tramcars drawn by 
horses have become a thing of the past in the Naples district, their 
p having been taken by electrically-driven vehicles, there usually 

eing one closed motor car and an open trailer. The gradients 
on the tramway routes being numerous and in some ca:es heavy, the 
change has come as a boon to travellere, who now get over the ground 
at a much more rapid pace than formerly. Besides increased 
accommodation, many additional routes have been opened. The 
new cars are all well lighted by electricity. It has been decided to 
introduce an important modification in the working of these lines— 
namely, that the cars shall only stop at regular points, which have 
been fixed at short distances apart. The introduction of electrically- 
driven vehicles has caused a great reduction in the number of other 
passenger-carrying vehicles. 

In this district the telephone system bas lately been much 
improved and extended. Unlimited day and night service is pro- 
vided at £8 per annum on a three years’ agreement. In the event 
of a subscriber changing his residence or place of business, the 
telephone transfer is made free of charge. 

In electric lighting matters this district is well to the front. Upon 
а consumer entering into a 10 years’ agreement, the supply company 
will wire his premises free of charge, and in the event of removal 
will transfer the installation without end de This generous method 
of dealing with consumers is said to have become very popular, more 
particularly as, owing to the high cost of oil and other illuminante, 
the electric light is actually the cheaper illuminant. The use of 
electric light is extending by leaps and bounds, both in Naples and 
in the suburbs. A project is under consideration for utilising the 
waterfall of Piedimonte d’Alife, situate about 30 miles from Naples, 
for the generation of current to serve the district. 

Newton Abbot.—The Council have referred to a committee an 
offer by the Urban Electric Supply Co. for public electric lighting. 

New Westinghouse Works.—A few days ago the Lord Chief 
Justice (Lord Alveratone), and a party including Mr. Justice Wille, 
Mr. J. K. Bythell (chairman of the Manchester Ship Canal Co.,) 
Sheriff Agnew and others visited the new works of the British 
Westinghouse Company at Trafford Park, Manchester. The visitors 
exhibited keen intereat in the lay-out of the works. 

Pocklington (Yorks.)—At their next meeting the Council will 
consider proposals for the supply of electricity in bulk. 

Pontypool —The local electric lighting company has submitted 
proposals to the Council for public lighting for seven years, with au 
offer to substitute incandescent electric for the existing gas lamps. 

Presentation.—Mr. O. A. Pilcher, chief assistant at Blackburn, 
who is leaving to become engineer and manager of the Ilkeston elec- 
tric tramways, has been presented by the staff of Blackburn Cor- 
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poration electricity and tramways department with a travelling bag 
and a dressing case, 


Preston.—During (iuild week the town hall is to be illuminated 
electrically. The contract has been let to Messra. Gilchrist & Co., 
of St. Anne’s-on-Sea. About 700 lamps will be employed. 

The Tramways committee have decided to appoint a resident engi- 
neer to prepare plans and specifications and to superintend the 
construction of electric tramways. 


Prestwich.—The Council have approved the agreement with 
Salford Corporation for the construction and working of the electric 
tramways. 

Rawmarsh.—The local tramway company has agreed to pay the 
Council £2,800, the estimated cost of obtaining electric lighting 
powers to be transferred to the company. 


Royal Assent.—The following acts of Parliament received the 
Royal Assent yesterday :—Central London Railway, North Metro- 
olitan Electric Power Supply, West Ham Corporation, North 

etropolitan Tramways, Metropolitan Railway, and London County 
Council (General Powers). 


Sierra Leone (West Africa)—The Anglo-African Argus states 
that Mr. S. T. A. Buckle, of Freetown, Sierra Leone, has obtained a 
60 years’ concession for electric lighting and electric tramways in 
this town. 

Southwark (London).— Last week the chairman of the Electric 
Lighting committee (Councillor Edwards) presented the accounts of 
the electricity undertaking for the year ended March 31, and regretted 
the expectations of three years ago had not been realised. Oa 
March 31 the undertaking had been running two years and nine 
months, and it was hoped that during that time it would have deve- 
loped a sufficient connection to be on a sound footing before repay- 
ment of loans commenced. The equivalent cf 23,568 8 c p. lamps 
were connected on March 31 last, and at present the total was 
25,943. Several unanticipated items of expenditure were largely 
responsible for the deficit of £3,213, Since the commencement of 
the financial year the total revenue had been approximately £19,833 
and the total expenditure £17,277. Interest at 3 and 34 per cent. 
amounted to £5,579, which, with other charges, left a deficit of 
£3,213, They did not expect to be able to clear the debt and pro- 
vide for ay зый of capital during the next two years, and would, 
therefore, be obliged to ask for assistance from the general rate. 
Although such a course was not originally anticipated, they felt 
assured that the modified policy in favour of future efficiency afforded 
ample justification. The accounts were passed after discussion. 


Speed Indicators on Tramways.—Jn the House of Commons 
on Wednesday, Mr. Weir asked the President of the Board of Trade 
if he would take steps, under the Glasgow Tramways Act, 1899, to 
require the provision of speed indicators on the Glasgow tramways ? 
— Mr. G. Balfour said the requirements as to the provision of speed 
indicators on the Glasgow Corporation tramways were those con- 
tained in the etatutory regulations of the Board of Trade. Under 
there regulations, speed indicators must be fitted on all cara after 
Oct. 3 next, unless the Board should see fit to prolong the time. 
Governors must be fitted if the Board so require, but, as at present 
advised, the Board are not convinced that it is in the interest of 
public safety to make such requirement. 


Stoke-on-Trent.—The Council have adopted the electric lighting 
scheme prepared by their borough electrical engineer, Mr. P. J. S. 
Tiddeman. Application has been made for sanction to borrow 
£30,640, the estimated cost. 


Sydney (N. S. W.) — After particularly keen international compe- 
tition, Messrs. Dick, Kerr & Co., 110, Cannon-street, London, E. C., 
have been successful in obtaining the contract for the supply and 
erection of the whole of the machinery for the electricity station of 
the Corporation of Sydney. Alternating three-phase current is to be 
generated at the station, and transmitted at a pressure of 5,000 volts 
by underground cables to two sub-stations to supply the three-wire 
network of distribution mains. At four otber sub-stations the E. M. F. 
will be reduced to 240 volts between each of the outer conductors 
and the central point of the three-phase star-connected system of 
conductors. "The dietributing mains will in this case be four-core, 
the lamps being conneeted in approximately equal numbers between 
each of the three outer conductors and the conductor which is con- 
nected to the central point of the star; this point is also to be con- 
nected to earth at each of the sub-stations. Messrs. Preece and 
Cardew are the consulting engineers, and devised the scheme after a 
personal investigation by Major Cardew into the whole of the local 
conditions. 

The plant to be supplied by Messrs. Dick, Kerr & Co. comprises 
five water-tube boilers (Babcock and Wilcox), each capable of evapo- 
rating 10,0001b. of water per hour, mechanical stokers, economisers, 
superheaters, feed pumpe, feed- water storage tank, condensers and 
various air and circulating pumps. Thereare three steam alternator 
sete, two of 600kw. capacity and one of 300kw. The engines 
are of the Ferranti type, and the generators, to be manufac- 


tured at Preston, will be of the standard desigu adopted by 
Dick, Kerr & Co. in their machines for the don County 
Council, the Fulham Borough Council, and other contracts, The 
Sydney contract covers the whole of the pipe work, travelling crane, 
storage battery, and sub-station plant. The latter comprises five seta 
of motor generators, each set capable of giving an output of 150kw. 
continuous current, Three of the sets consist of an induction motor 
driving two 75kw. continuous-current generators, the other two sets 
consisting of an induction motor driving a 150kw. continuous-cur- 
rent dynamo. A number of static transformers are also being sup- 
plied under the same contract. The main switchboard will be of the 
Ferranti type. The total umount of the contract is between £50,000 
and £60,000. 


Taunton.—The Council are extending the electric lighting mains 
outside the compulsory area to give supply in the Haines Hill and 
Wilton district. 


Telegraphs in the Transvaal.— From to-day (Aug. 1) the tele. 
graph department of Transvaal Colony will be amalgamated with 
the postal department, both being under the control of the Post- 
master-General. The rate of 10 words for 18. will be reverted to, in 
place of the 12 words inaugurated with the military occupation. 
Overland communication with the Cape will also be resumed to-day. 


The Recent City Fire.—Aíter a lengthy hearing, and after 
taking two hours to arrive at their verlict, the jury which, in the 
City of London Coroner's Court, has investigated the circumstances 
attending the recent fatal fire on the premises of the General Electric 
Co., have arrived at the conclusion that the origin of the fire is 
unknown. А good deal of legal” blame was attached by the jury t) 
the General Electric Co. in connection with the private alarm system 
erected on the premises, and, in fact, blame was liberally distributed 
by the jury to all except the actual firemen and salvagemen engaged 
in extinguishing the conflagration. 

Warrington.—The Board of Trade have extended the time for 
the completion of the Council's electric tramways until Aug. 6, 1903. 


Water Power in France —In an instructive report on the trade 
of the year for the district of Marseilles (France), Me. Consul-General 
Gurney states, on high authority, that the enterprising American 
is investigating the district of the Maritime Alps with a view to the 
utilieation of the water power.” Certain negotiations have been pro- 
ceeding for the control of this power, but, it is said, without succes, 
as the Americans found a French company already in the field, being 
organised to utilise all the water power available ia the Alpes- 
Maritimes from Marseilles to Mentone, the object of the company 
being to generate electric current for light and power supply to the 
towns on the south-east coast of France, and also to generate power 
for the electric locomotives which are to be tested by the Paris- 
Lyons-Mediterranean Railway Co. on their Caunes to Monaco 
branch line during the coming winter season. M. Noblemaire, 8 
director of the P. LM. Company, is said to be much interested ia th: 
subject of the introduction of electric traction on the company's 
Mediterranean coast line. 


Wellington (N.Z.)—The City Council have decided to invite 
tenders for materials and plant for the proposed system of electric . 
tramways in their city from London. ‚ W. R. Wright who was 
appointed to carry out the work has been instructed to proceed home 
for the purpose of calling for tenders as soon as the order in council 
is granted. It is expected that he will be associated with a small 
advisory body to be formed in London. 


West Bromwich.—Sanction to a further loan of £10,000 for 
tramway generating plant has been obtained. 


Wirksworth.—The question of obtaining a provisional order and 
of getting electricity supply in bulk from the Derby and Notts Elec- 
tric Power Co. has been referred to the Gas and Water committee. 


Workhouse Lighting.—Salford Guardians have decided to wire 
the nurses’ home and the hospital. 


York.—The salary of the city electrical engineer (Mr. C. A. 
Midgley) has been increased from £300 to £400 per annnm, 

Mr. C. H. Wordingham, who was recently called in to report upon 
the present position of the electricity undertaking, has presente! 
his report. He approves the site selected for the station and the 
system of supply adopted, but the first plant installed was inadequate 
in view of the subsequent demand for current. The equivalent 
number of lamps connected in March last was 32,700, while the 
capacity of the generating plant was only about 24,000. The only 
reinedy, Mr. Wordingham advises, is to carry out further immediate 
extensions, in addition to those actually in hand at th» present time. 

The accounts of the electricity department for the past year show 
total revenue £6,110. 48. 8d., against £3,802. 153, 6d. in the previous 
year. Cost of generation and management was £3,518. 83 10d, 
against £2,276. 93. 7d., and gross profit was £2,591. 15s. 10d., against 
£1,526. 58. 10d. Interest and sinking fund absorbed £2,242. 0з. 3d., 
leaving a net profit for the year of £349. 153, 81., against £98. 15s, 9d. 


last year. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The directors of the North-Eastern Railway Co. announce in an 
advertisement that they are prepared to receive tenders for the com- 

lete electrification of about 37 miles of standard gauge line үе 

ouble track) in the neighbourhood of Newcastle.on-Tyne. Tenders 
must be divided into two sections—viz, electrical equipment of 
coaches and permanent way, and high-tension cables aad sub.station 
equipment, but tenders for either section separately will not be con- 
sidered. Specifications, &c., may be obtained after 29th inst. from 
the company’s chief mechanical engineer (Mr. Wilson Worsdell), 
Gateshead-on-Tyne, or from Mr. Charles H. Merz, consulting engi- 
neer, 28, Victoria-street, Westminster, S.W., from whom further 
information may be obtained. Tenders, addressed to the secretary 
(Mr. C. N. Wilkinson), must be delivered at his office in York by 
noon, Oct. 7. 


Malvern Urban District Council invite tendera for two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternators 
exeiters and switchboard, high and low-tension concentric cables and 
transformers. Specifications, &c., from the engineer and surveyor 
(Mr. H. P. Maybury), Council House, Malvern. Tenders (addressed 
chairman of the Gas, Water and Electricity committee) by Aug. 23. 
An advertisement contains further particulars. 


Rugby Urban District Council invite tenders for the supply and 
erection of one 150kw. and one 60kw. high-speed steam alternators 
(three-phase), switchboard, underground mains, arc lamps, public 
incandescent lamps, &c, and meters. Specifications from the con- 
sulting engineer (Mr. W. H. Trentham), 39, Victoria-street, London, 

W., and tenders to the clerk (Mr. T. M. Wratislaw), by 3 p.m. 
Aug. 20. An advertisement contains further particulars. 


Plymouth, Corporation invite tendera for overhead-line construction 
&c. Specifications, &c., from the borough electrical engineer (Mr. 
E G. Okell), Prince Rock, to whom tenders by Aug. 23. An adver- 
tisement contains further particlars. 


Pemberton Urban District Council invite tenders for feeder cables, 
and overhead electrical equip ment, engines, dynamos, &c., boiler, &c., 
rail bonds, rails, fishplates, & e., and switchboard. Specifications from 
the electrical engineer, and tenders to the clerk (Mr. P. Partington), 
Council offices, by noon Aug. 20. Further particulars are given in 
an advertisement. 


Leicester Tramways committee invite tenders for steel girder tram- 
way rails and fishplates ; bolts, nuts and tie-bars ; points, crossings 
and special track work ; stoneware pipes and conduits ; feeder cables ; 
telephone and test wires; roadway frames and covers ; overhead 
electrical equipment and copper bonds ; steam-raising plant, engines, 
generators, batteries, boosters, switchboard, overhead travelling 
crane, &c., and also for electric tramcars. Tenders to chairman by 
noon Sept. 3. 

Coventry Corporation require tenders for supply of single or two- 
phase electric motors (4 to 50 B. P.) for hiring. Tenders to town 
clerk by 10 a.m. Aug. 5. 


Cork District Lunatic Asylum committee require tenders for elec- 
tric lighting plant for the Youghal Asylum. Tenders to medical 
superintendent, Eglinton Asylum, Cork, by Aug. 12. 

Newport (Mon.) Corporation require tenders for tramway recon- 
ru rails and fishplates, tie-bars, bolts, nuts, &c. Tenders by 

ug. 7. 


Warrington Tramways committee require a set of car-lifüng jacks, 
i ursus removing bogie and two 12-ton travelling jacka, Tenders 
y Aug. 4. 
Ilford. District Council invite tenders for a combined track-waterin 
and sweeping car on maximum traction truck with complete electrica 
equipment. Tenders to chairman of Council by noon Aug. 19. 


London County Council Tenders. 


London County Council invite tenders for seven tubular fuel 
economisers and seven motors, and also for dampers and frames for 
flues and chimney openings. Tenders to clerk by Aug. 15. 

Bexley Council require tramway and lighting cables, switchboards, 
accumulators, motor booster, rotary converter and motors. "Tender: 
by Aug. 9. 

Wolverhampton Guardians invite tenders for electric lighting plant, 
and for wiring their new workhouse. Tenders to clerk by Aug. 13. 


Warrington Corporation invite tenders for cables "Tenders to 
town clerk by noon Aug. 6. 


Elmton-with-Creswell Parish Council invite tenders for electric 
Street lighting. 


Tenders will be received by the Deputy Postmaster-General 
Brisbane, up to noon, Sept. 1, for the supply and delivery of insulated 
wire, sheet zinc, glassware for batteries, salammoniac, instrument 
ink, &c. Conditions, samples, and all particulars are obtainable at 
the Post and Telegraph Departments of Sydney, Melbourne, 
Brisbane, Adelaide, Perth and Hoba:t. 

Tenders will be opened at noon Sept. 27 at the Ministry of Public 
Works, Madrid, for a concession for 60 years for an electric tramway 
between Vigo and Bayona. Particulars (in Spanish) are given in 


the Madrid Gazstte for July 27. 


Se на аллына aa алаа а 
— — ——————— 


Up to Sept. 3 tenders will be received by the municipal authori- 
ties of Calarisi-Stirly, Roumania, for the concession for the electric 
lighting of the town. Particulars can be obtained from the municipal 


offices. 
TENDERS RECEIVED AND ACCEPTED. 

Manchester Corporation have accepted the tender of Messrs. 
Rowland Oarr & Co., Lime-street-square, London, E.C., for supply 
and delivery of the whole of the bitumen required for electrical 
work during the year ending June 29, 1903. 

Accrington Corporation have accepted the tender of Yates and 
Thom for supply of a steel Lancashire boiler at £741, and for steam 
and other piping at £214, the work to be completed in three months. 
Nine firms tendered, Yates and Thom and J. Foster & Sons both 
tendered at £741, the highest tender being that of T. Beeley & Son 
at £870. The lowest tender for piping was sent in by E. Heaton & 
Sons at £173. 7e., and the highest (Musgrave & Co.) at £272 

The British Insulated Wire Co. have placed with Messra. Willaus 
and Robinson an order for engines for direct coupling to alternators 
of Johnson and Phillips’ make for the Prescot electricity works. 

The contract for the construction of the Great Northern and Strand 
Railway has been secured by Mesers. Walter Scott and Middleton. 
The contract price is stated to be about £1,000,000. 

Chester Council have accepted the tender of Crompton & Co. fora 
reversible booster at £357 ; that of the Tudor Accumulator Co. for 
a storage battery at £1,2€8, and to maintain same for 10 years for 
£77 per annum ; and that of Callender's Company for cables at 
£2,799. 2s. | 

Chester Council have also accepted the tender of К. W. Blackwell 
& Co. for the reconstruction and equipment of the tramways at 
£40,182, and that of Callender's Company for cables at £2,799. 

The following tenders have been received by the London County 
Council :— 

Travelling Cranes for Temporary Electricity Generating Station at Lough- 


borough Junction :— 

J. Hitchen & Son (alternative) J. Booth & Вгоз................ £1,995 

(accepted) ..................... £1,474 | A. Chaplin & Co. ............... 1,980 
J. Hitchen & Son . . . 1,587 | Higginbottom and Mannock. 1,966 
Craven Bron 2,570 | Morris and Bastert ............ 1,962 
J. M. Henderson & Co. ...... 2,144 | Carrick and Ritchie ......... 1,928 
Rushworth Bros 2,085 | C. and A. Musker ............ 1,787 
Thos. Broadbent & Sons ...... 2,000 | T. Larmuth & Со. ............ 1,745 


The successful tenderers will sublet the manufacture of certain 
parts of the crane girders to Messrs. C. C. Dunkerley & Co. and the 
electrical equipment to the British Thomson-Houston Co. 

Electric Lighting of Horniman’s Museum. 

The tender of the Electric Construction Co., at £62. 10:, for the 

provision of a small emergency electric light installation was accepted. 


Rolling Stock Streatham Line (80 cars). 


оер Proposed sub-contractors. 
Tenderers, Amount. of order. . "T 
Weeks. Truck. | Body. Plough. Equipment and motors. 
Dick, Kerr & Co. (accepted) E47, 686 24 J. G. Brill Co „ Elec. Rail. & Tram. Car. Co. J. G. White & Co. ...| English Elec. Mfg. Co. 
Brush Co. ..................... 52,7t8 26 NHU(U(C(C(C( C None J. G. White & Co. ...| None. 
British Westinghouse Co....| 50, 128 20 J. G. Brill Co. or European G. F. Milnes & CO. . . . J. G. White & Co. None. 
McGuire Mfg. Co. 

Siemens and Halske......... 49,800 40 J. G. Brill Co. | G. F. Milnes & Co, ......... None None. 
British Electric Car Co. . | 49,507 26 Nene None J. G. White & Co. B. T. H. Co, 
Brit. Thomson Houston Co.] 48,288 21 European McGuire Mfg. Co. G. F. Milnes & Co. ......... J. G. White & Co. None. 
G. F. Milnes & Co, ........ | 47,855 17 Nonnss Nele; J. G. White & Со. ...| B. T. H. Co. | 
Witting Bros. 20 Brush Co eee G. F. Milnes & Co. ......... Elec. et Hydraulique| Elec. et Hydraulique, 


әзе. | 46,162 
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The Electrical Power Storage Co., 4, Great Winchester-street, 
London, E. C., have obtained contracts for the supply of о 
batteries to the Corporations of Falkirk and Newport, and also to the 
Windsor Electrical Installation Co. 

Cheltenham guardians have accepted the tender of Mesers. R. E. 
and C. Marshall for providing intercommunication telephones at the 
workhouse at £87. 10s. Six tenders were received, varying from 
£87. 104 to £149. 10a. 

Heckmondwike Council has accepted the tender of Messrs. Ed. 
Bennis & Co. for an ash elevator for the electricity works. 

Salford Town Council has accepted the tender of Ferranti Limited 
for resistances on the traction switchboard at Strawberry-road station 
at £288, and that of Messrs. Graham, Morton & Co. for 12 coal 
shutes at £298. 

The Perth Gas Co. have placed an order with Messrs. Willans and 
Robinson for an 850 н P. compound engine for the electric lighting 
of Perth (Western Australia). 

Gravesend Council have accepted the tender of Ferranti Limited 
for 50 electricity meters. 

Bristol Corporation have accepted the tender of the British Insu- 
lated Wire Со, for cables at £6,080 and that of Dick, Kerr & Co. 
for a dynamo at £840. | 

For the electric lighting of Monte Video, Messrs. Willans and 
Robinson are supplying engines for direct coupling to General Electric 
dynamos. 

Pemberton Urban District Council recently received 12 tenders 
for the supply of cables, &c, for their Little-lane tramway exten- 
sion. These varied from £630. 15s. 6d. to £1,396. 2з, and the 
lowest, that of Messrs. Johnson and Phillips, was accepted. Two 
tenders were for a portion of the work. 

Linde British Refrigeration Co. is supplying an electrical refrigera- 
ting plant for the Cape Orchard Co., Cape Town. The electrical 
8 of the contract is being executed by Messrs. Siemens Bros. 

с Co. 

City of London Common Council have accepted the tender of 
Messrs. Lund Bros. for wiring and fittings at the City of London 
School for Boys at £631. 88. | 


~ BUSINESS NOTICES. 


The address of the British Crown Lamp Co. is now 230, Pentor - 
ville. road, King’s Cross, London, N. 


The telephone number of Mr. A. P. Lundberg, Pioneer Electrical. 


Works, 477 to 487, Liverpool-road, London, N , has been changed to 
1,746 North (Nat.). 

The works of Arc Lamps Limited will be closed from Aug. 2 to 
Aug. 9 inclusive, for stocktaking | 


BANKRUPTCIES AND LIQUIDATIONS. 

At the London Bankruptcy Court on Tuesday the public examina- 
tion of A. J. Sanderson was concluded. Debtor stated that he 
assisted in the promotion of the Electrical Inkless Printing Syndi- 
cate, formed to take over from debtor and another a contract to 
purchase the invention for £15,000, the syndicate paying £60,000. 
He became managing director, He attributed his insolvency to lack 
of income since 1898, to loss on buildings and the invention for 
electrical printing. Gross debts £31,245, of which £19,945 is 
unsecured, assets nil. 

A first and final dividend of 2s. 04d. will be payable on Aug. 8 
at Brighton-chambers, Bristol, in the bankruptcy of G. J. Lloy 
(trading at G. J. Lloyd & Co.), electrical and mechanical engineer, 
late of 109, Chesterfield-road and Castle Mill-street, Bristol. 

In the liquidation of Dobson and Curtis Bros. (Ltd.), a second 
dividend of 10d. in the £ has been declared, bringing the total pay- 
ment to date to 58. 10d. in the £. This exhausts the funds in court 
(and the assets of the company), save for a small debt which is 
unlikely to make any material difference in the division. 

The Imperial Electric Supplies (Ltd.) is being wound up volun- 
tarily, and Mr. E. P. Harvey, 86, Charing Cross- road, London, W. C. 
is liquidator. 

A first and final dividend of 10s. will be payable on 2nd inst., at 
58, Wind.street, Swansea, in the ишт of Н. G. McIntyre, 
electrical engineer, &c., 15, Werter-road, Putney, and Glanamman 
Colliery, Carmarthenshire. i 

Mr. E. H. Hawkins, 3, Barbican, London, E.C., has been appointed 
trustee in the bankruptcy of Carl Vigant de Falbe, lately carrying 
on business as the Electrical and General Contracting Co., 17, Shaftes- 
bury-avenue, London, W. | 


Plant, &c., for Sale.—A dynamo by P. R. Jackson & Co., giving 
160 amperes at 200 volts, is advertised for sale. 

Particulars of some electric lighting plant for sale, are given in an 
advertisement. The plant includes two Crossley 16 H.P. gas engines, 
one E.C.C. and two Morley compound-wound dynamos, a Pritchett 


and Gold battery, &c., and can be seen by appointment at Messrs, 
Jones Bros., Oakwood-court, Addison-road, London, W. 


Works Sites.— Particulars are given in an advertisement of land, 
with railway siding, which Messrs. H. Arnold & Son, Doncaster, 
have for sale. 


Patent for Sale.—A patent relating to generation and regulation 
of electricity supply is advertised for sale on another page. 


Electric Driving.— Messrs. W. Whitwell & Co. (Ltd.), Thornaby- 
on-Tees, have decided to adopt electric driving at their works. Two 
e sets of 250 H. P. each will be installed. The engines will 

e of the Belliss quick revolution type, coupled direct to Pieper 
multipolar compound-wound dynamos, supplying current at 240 
volts. Six steam wharf cranes will be converted to electric driving, 
and motors will be applied to straightening machines, shears, punch, 
and overhead traveller in the mills, In addition, the whole of shops, 
comprising fitting, emiths', roll turners’, and joiners’ shops, will ba 
driven electrically, as will also the testing machine, a slag stripping 
machine, mortar mill, and power hammer. For lighting the works- 
including blast-furnaces and mills, 40 arc lamps and over 400 incan, 
descents will be employed. Messrs, Warren, Beattie & Co. have the 
contract for the vox 


Crompton Arc Lamps.— We illustrate below the ** SS" type of 
Crompton double-carbon arc 
ч lamp, which is a development 
>, of Ше “ S” type single-carbon 
lamp. The “SS” are 
made in two sizes, “short” 
and “long” patterns. The 
lamp has few working parts, 
and these are readily accessible. 
The “short” lamp burns for 
32 hours with Crompton’s stan- 
dard carbons, and this pericd 
can be extended to 40 if carbons 
of a slightly larger diameter are 
used. In the “long” lamps 
50-hour carbons аге used, 
although, ifdesired, carbons can 
be fitted to last for 80 hours. 
The lamps are supplied for 
any current from 5 to 20 am- 
ps can be supplied with 
ttings suitable for various 
ositions, and either globes or 
anterns can be provided. A 
new list of these lamps is now 
ready. E 


H Nernst Lamp Illumina- 
| tion.— We are informed by 
the Electrical Company, 122- 
124, Charing Crom road, Lon- 
don, W.C., that in the coming 
"e illumination of the Canadian 
— Arch at Whitehall, London, 
Crumpton “SS” Type Double- car bon the lighting will be chiefly 
Arc Lamp. carried out with Nernst lamps. 
The illuminations will, we 
understand, take place on the 9th, 10th and 11th inst. Double the 
number of these lamps will be used as was used when the arch was 
lighted on June 30. We are informed also that after the first 
lighting of the arch the Electrical Company received large orders 
for Nernst lamps. | 


« How to Become an Electrical Bngineer."—Mr. Е. H. Taylor, 
a member of the consulting firm of Taylor and Field, is contributin 
a series of articles on the above subject to the * Model Engineer an 
Amateur Electrician." 


Catalogues.— Lists Noe. 10, 13 and 15 of the main catalogue of the 
Electrical Co. (Ltd.) are just issued. No. 10 deals exhaustively with 
accumulator apparatus, No. 13 with lightning arresters and sundry 
safety devices, and No. 15 with measuring instruments. In the last- 
mentioned list a large variety of instruments are illustrated and 
priced. A handy marginal index is a feature of the lists. 


Award.—Atthe Tunbridge Wells and South-Eastern Counties 
Agricultural Show, at Tunbridge Wells last week, Messers. W. H. 
Willcox & Co. (Ltd.), of Southwark-street, S.E, were awarded first 
prize, with silver medal, for their collection of Willcox semi-rotary 
patent double and quadruple acting pumps,“ Record " convertible 
pumps, patent wire-bound suction and delivery hose, Penberthy 
patent injectors and their X. L“ ejectora, &. 


Export Duty on Rubber.—It is announced that sanction has 
been granted by the Foreign Office to the imposition from Sept. 1 
next of a duty of 4d. per pound on exported rubber from British Central 
Africa and North-East Rhodesia. 
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Exports of Electrical Apparatus and Material —The follow. 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, bat not including electrical machinery, which 
is not separately specified) from July 23 to 29, with the ports of 
eae E £655 (including £580 tel h material); C 

4 frica—Alexandri includin egraph material); Cape 
Town, £156 ; rapier Bay, £336 ; Durban, £1,046 ; Larache, £840; Port 
Elizabeth, £1,090; Zanzibar, £150. Argentina —Buenos Ayres, £719 
(including £80 telegraph material)  Australasia— Christchurch, £209 ; 
Fremantle, £354; Melbourne, £147; Sydney, £787 ; Wellington, £162. 


Belgium Ostend, £1C8. Chili—Boca, £141; Valparaiso, 249. China — 


Shanghai, £71. Colombia – Santos, £22. Denmark Copenhagen, £35,080. 
Hawaiian Islands—Honolulu, £20. Holland — Amsterdam, £87 ; Flush- 
ing, £25; Hamburg, £25 (telegraph cable). Hong Kong, £158. India— 
Bombay, £95; Calcutta, £721. Jtaly—Naples, £210. Japan—Nagasaki, 


£137. Mexico—Vera Cruz, £8,553. Portugal—Lisbon, £10. Russia 


St. Petersburg, £35. Spain—Grenada, £86 (telegraph material). Sweden 
— Gothenburg, £183; Stockholm, £174. U.S.A.—Boston, £80. Total 


£20,699, against £26,551 in the corresponding week last year (July 24. 
to 40). 


4 


PATENT RECORD. 


The following List of Applications for Patents and, Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed, 

_ Unless otherwise stated, the application is made in London. 

June 4, 1902. 

F. E. LiNNETT. Northampton. Electric door contact. 

A. Swan. Leeds. Blowing - off machines for electric lamp bulbs.“ 

A. Swan. Leeds, All-glass seal between stem and bulb of 
incandescent lamps.* 

A. Swan. Leeds. Bases for incandescent lamps.“ 

C. M. A. CULVERHOUSE and F. V. CULVERHOUBE. Plaistow. 
trical communication on railway." 

E. A. CLAREMONT and C. J. Велувв. Testing insulation of elec'ric 
cables. 

E. KorBzN. Reducing or suppressing synchronisipg currents of 
single or multiphase alternators working in parallel.* 

H. H. Laxe. Brush-holders (General Electric Co., U.S.) 

H. H. Lage. Distribution of electricity. (General Electric Co., 


12,735. 
12,751. 
12,738. 


12,739. 
12,749. 


12,752. 
12,755. 


12,764. 
12,765. 


12,766. 
12,767. 


Elec 


Cleaning electric lamp filaments. (General Electric 
Co., U.S.) | 
Н. Н. Laks. Control of electric motors. (General Electric Co., 
U.S.) | 
. P. HARDEGEN. Telephone installations* 
. Sremens Bros. & Co. and A. Sismens.  Electromaguetic detenta. 
. METALS Corporation (LTD.) and SHERARD CowPER-COLEs. Electro- 
lytic refining of copper. 
June 5, 1902. 
. M. MznorzR and W. О. ANDREWs. Manchester. Switches. 
А. C. Haar and W. O. SurrH. Electrical measuring instruments. 
J. Воѕн and M. T. Mepway. Controller and switch for electric 
motors. А 
12,857. W. E. Wixsuip. Storage batteries.“ 
12,870. Société L EsPAGNOL and Mériaugr. Charging accumulators. (Dale 
applied for, Nov. 14, 1901, date of application in France.)* 
12,881. G. H. FAwcus, Electric resistances and safety fuses. 
June 6, 1902. 
2,951. O. SCHWIMMER, I. Ѕснох and M. B. ScHWIMMER, Electromagnetic 
switches. 
12,956. P. M. Justice, Transmitting apparatus for telegraphs. (Rowland 
Telegraphic Co., U.S.)* 
. H.H. LAKE. Switchesforelectric motors. (General Electric Co., U.S.) 
. H. H. Lake, Machines for winding insulating tape on coils of 
electrical apparatus. (General Electric Co., U.S.) 
. H. H. LAKE. Electrical conductors, (General Electric Co., U.S.) 


June 7, 1902. 
. J. JorgH. Coin-freed machine or apparatus for administering 


electricity. 
June 9, 1902. 
. W. WADDINGTON and W. WAINHOUBSR. 
or vapour baths. 
. R. W. Соок and J. Soorr. 
alarm. Р 
13,082. M. RaiLING and J. Н. CoLLIxoũs. Combined electrical switch and 
cutout for street poles and the like. 
. Н. Hoprett. Arc lamps. 
. J. H. THOMSON. Wireless telegraphy. 
. D. Perret. Electrical testing apparatus. 
June 10, 1902. 


, H. OPPÉNHEIMER. Electromagnetic annunciators. (A. G. Mix and 
Genest., Germany.) 


York. Electrical hot-air 


Newcastle-on-Tyne, Electrical fire 


H 
H 
15,741. Н 
Н 
Н 


15,155. C. J. Peprer. Transmitting sight and speech by magnetic pulses. 
15,161. H. Letter and R. N. Lucas. Regulating electric light circuits on 


trains, 
13,170 and 13,171. E. HILL and E. HiLL, jun. Trolley wire support.“ 
15,175. Stemens Bros, & Co. Equalising appliances for inter-connected 
polyphase-currentsystems. (Siemens and Hal-ke A. G., Germany.)“ 
13,181. J. WETTER. Trolleys of electric railway and tramways. (Paul 
Pfeiffer, Germany.) | 
13,205. J. BUHLER. Electric clocks or time-piecee.* 
15,207. A. J. BourT. Electric telephotographic apparatus. 


Egypt.) Ё@ 
June 11, 1902. 
А. C. Hear. Electrical measuring instruments. 
W. Р. Burge. Fusible electric cutouts. 
E. Parry and Е. W. Вгррев. Safety device for electric railways. 
L. Kusnick. Apparatus for indicatiog time at various places from 
a principal time-keeper. 
June 12, 1902. 
J. J. CaRTER. Dublin. Trolley-head, arm, posts and safety 
appliance. 
D. Newton. Liverpool. 
BRITISH Тномгох Hot 


(L. Semat, 


15,255. 
13,267. 
135,215. 
15,791. 


13,297. 


13,308. 


Lifeguards for electric cars. 
15,557. 


USTON Co. Trolley. 


June 13, 1902. 
H. H. Lake. Electric railway systems. (T. E., Murray and J. van 


Weck, U.S.)“ 
June 14, 1902. 


15,491. Н. R. WEB B. Nottingham. Inter communication switch for 
telephones. ; ; 
15,500. C. E. AD H. M. Рек, (Lrp.). Swansea. Commutating electric 
current, applicable to combined arc and incandescent lamp circuits. 
15,517. E. С. A. ANDREEN and О. STALHANR. Continuous - current genera- 
tors or motors with open winding. 
15,521. O. J. Lopar, A. MuiRHEAD and E. E. RoBrssoN. Coherers. 
15,526. BRrrisH THoMsoN-HousTON Co.  Electrically-operating counter- 
shafts. (N.C. Bassett, U.S.) 
15.527. BRITISH THoMSON-Hovaton Co. Electrical measuring instruments. 
(L. T. Robinson, U.S.) i 
13,528. British Тномвох-Нооѕтом Co. Inertia dampers for electric 
measuring instruments. (W. H. Pratt, U.S.) 


13,438. 


13,529. BrrrisH Тномвом-Носзтом Co. Electric starting rheostats. (C. E. 
Harthan, U.S.) | 

13,530. British THoMson-Hovuston Co. Brush-holders. (N.C. Bassett, U.S.) 

13,531. British THomson-Houston Co. Snap switches. (H. Geisen- 
houer, U.S.) | 

13,532. British THoMson-Hovuston Co. Condensers. (W. S. Moody, U.S.) 

13,533. xu THOMSON-HoUsTON Co. Armature bands. (J. J. Wood, 
US. | 

13,534. Bnrrisu THomson-Hovuston CO. Electrical motor control systems. 
(C. E. Barry, U.S.) 

15,539. W. H. Hyatt. Electric wires. 

15,545. K. WEINERT. Arc lamps.“ 

13,556. C. Inener. Control of current to motor apparatus requiring 
intermittent supply.* 

June 16, 1902. 

13,572. H. B. Stocks and T. McCLzLLAxp рк BiNGHAM. Manchester. 
Electric hammer. 

13,593. C. H. Pritr. Germany. Commutators.* 

13,604. G. BLLINA. Incandescent lamp. 

15,612. Н. HAWTHORN. Electric fire alarms, 

15,626. О. IunAT. Manufacture of hydroxylamine and chlorine by elec- 


trolysis. (Farb werke vormals Meister, Lucius and Briining.) 
13,658. W. SEVENOAKES. Switches. 
13,663. G. C. Fricker. Differential thermometers adapted as maximum 
demand indicators. 
June 17, 1902. 


13,713. T. CHALMERS, Manchester. Lamp-holders. 

13,727. Ввітівн THoMsoN-HousTON Co. Electric snap switches. 
Fenn, U.S.) 

13,728. British Taomson-Hovuston Co. 
Kastenhuber, U.S.) 

13,729. British THomson-Hovuston Co. Trip coils for electric circuit- 
breakers. (J. D. Hilliard, jun., U.S.) 

15,751. BBrrisH THoMsoN-HousroN Co. Globe -holders for electric lamps. 
(J. J. Wood, U.S.) 

13,732. Витізн Тномвом-Носзтох Co. Arc lamps. (C. E. Hartham, U.S.) 

13,733. British THomson-Houston Co. Train signal systems, (A. G. 
Davis, U.S.) 

13,734. British THomson-Hovuston Co. Transformers. (W. S. Moody, U.S.) 

13,737. 

15,738. 

13,739. 

13,740. 


(F. L. 


Push- button switches. (E. G. 


Electrical distribution. (General Electric Co., U.S.) 
Electric hoisting apparatus. (General Electric Co., 


Insulating material. (General Electric Co., U. S.) 
. Н. Electric traction. (General Electric Co., U.S.) 
. H. Switches (General Electric Co., U.S.) 
135,742. Н. H. Lake. Electrical distribution. (General Electric Co., U.S.) 
15,743. H. H. LAKE. Motor controlling devices, (General Electric Co., U.S.) 
13,749. C. H. GRAHAM and G. D. Bouron. Galvanic batteries.* 
13,759. C. PonTILLO. Electric current-taking devices. (Date applied for 
| March 14, 1302, date of application in Spain.)* 
15,787. E. W. FABRNHAM. Electric railways.“ 
15,789, C. Digrz. Connecting telephonea and telegraphic instruments to 
overhead conductors, 


LAKE. 
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SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
CLARK. Grid or electrode for retaining plumbic oxides in 
accumulators. 

. STEAD. Incandescent light fittings. 

. QUAIN and TURNBULL. Electrolytic incandescence lamps. 

. Mackay and ScLATER. Regulators for electric motora. 

. Heyes and HgYEs. Safety device for trolley wires. 

. CAMPBELL and IsHERWOOD. Portable electric drilling apparatus. 

. BERTHELON. Current transformer for telephones. 

. Wosr-KuNz. Alternating-current motors. 

. WESTINGHOUSE BRAKE Co. and MALAN. 
apparatus for railway signalling. 

. SHEPPARD, RAM and Nernst ELECTRIC Lieut. Holders for Nernst 
lamps. 

. ECKSTEIN and Panter. Moving coil measuring instrument. 

. MENLOVE. Current collectors for electric tramways. 

. TossIzza. Electro-metallurgical treatment of zinc ores and 
especially blende. | 

. Imray (Scharf) Exhausting glow lamps. 

. Parsons. Holding and working trolley poles. 

. Evans. Are lamps and means for stopping heat radiation in opt:cal 
apparatus. 

. CHAPMAN. Supporting conductors in conduit systems. 

. BARTLETT. Cutouts and partly applicable to switches. 

. IRWIN and WILLANS AND ROBINSON. Raising, lowering and sus- 
pending arc lamps. 

. SMITH. Electric ignition. 

. Hopers. Electric switches. 

. GRULL. Electrically-driven blast fans. 

. Betts (Betts). Electric railways on road contact system. 

. DoRsEMAGBN. Working zinc and substances containing silicic acid 
in electric furnaces. 

. MaicHE. Transmission of telegraphic and telephonic signals. 
(Date applied for Feb. 19, 1901.) 

. MARSHALL. Dynamos and motors. 

. CLAREMONT, Apparatus for testing insulation of cables. 

‚ Моск. Protectors for car brake handles. 

. KiNTNER. Electric railways. (Date applied for, May 6, 1901.) 

25,000. DR Branco. Electro automatic advertising devices. 

. BoOADRR and Rav. Electric valves and gas lighters. 

. Batty. Electric ignition device for motore. 

. Stover and SUREN. Apparatus for use in charging storage batteries. 

26,203. SCHNEIDER. Electromagnetic motors. 


6,454. 


Electrical interlocking 


COMPANIES’ MEETINGS AND REPORTS. 


— . — 
Direct United States Cable Co. (Ltd.). 


The fiftieth ordinary general meeting was held on Tuesday, under the 
presidency of Mr. E. M. UND RDO wN, K. C. 

The GENERAL MANAGER AND SECRETARY (Mr. T. Finnis) 
having read the notice convening the meeting, 

The CHAIRMAN said: Gentlemen, the revenue for the six months to 
June 30 last, after deducting outpayments, amounted in round figures 
to £46,610, while the working and other expenses, including income tax 
(I beg you will take note of that item for a moment) absorbed £21,516, 
leaving а balance of £25,094 as net profit, making, with £3,350 brought 
forward from the previous half-year, a total of £28,444. This has been 
appropriated as follows: Interim dividend of 3s. per share to March 31, 
£9,106 ; the proposed final dividend for the financial year of дв, per share to 
June 30, with a bonus of 18. per share, will require £12,142; we transfer to 
the reserve account £5,000, and we propose to carry forward the balance 
of £2,196, making together the total of £28,444. The revenue shows a 
decrease — £4,059 —as compared with that in the corresponding period of 
last year, owing to the additional cables now in operation. There are at 
the present time 14 effective cablea working for the North Atlantic business, 
The working expenses in London require no remark—they are practically 
the same as they were previously; at the stations they also remain very 
much the same as they were last year, but there is a small increase in 
respect of foreign agencies. It is necessary in foreign places to keep 
someone to look after our business, because great energy is shown by our 
rivals in collecting business, and we think that that expenditure is very well 
covered. The remaining items of expenditure are.either fixed charges or 
show no appreciable difference in amount. The reserve fund is in a very 
satisfactory condition. It has been credited with £7,566 from interest on 
the investments and with £5,000 transferred from revenue account, and 
now amounts to £460,583, at cost, the actual value of the securities being 
larger. The question of the reserve brings me to a very interesting and, I 
should say, pleasing incident. You know that we deal with the reserve 
fund in this way: We put all the interest upon the investments to that fund, 
and when we want any repairs or renewals we take the expenses that are 
necessary for those purposes out of the reserve fund, replacing the amount 
as we are able to do so. We do not carry the interest from our 
investments into our general revenue. Singular to relate, during the 
whole of the 12 months under review and up to the present time, we 
have had to spend nothing upon the repair and renewal of our cables. It 


is a very remarkable thing, after the cable bas been down for so many 


ears, that we should have incurred no expense upon it for more than 
months, and it is working now perfectly, both simplex and duplex. 
Our investmenta have been increased by £11,546 during the half-year, and 


they stand at cost. Taking the results for the whole financial year, the 
receipts were £96,199, aud, less expenses and other payments amounting to 
£43,074, we have £53,125 to deal with. We pay in dividends £39,461 and 
place to reserve £15,000, making together £54,461, less the reduced balance 
in hand as compared with June, 1901, £1,556, making the total E53, 125. 
The reserve fund has been increased by £29,586, as under: From interes:, 
&c., £14,455 and from revenue £15,000, together £29,433, less a balance 
charge on repairs of £47—an item that has nothing to do with the year 
under review. The investments have been increased by £29,479. 

Now, so far, what I have told you is very favourable, and, in point of 
fact, I need not occupy your time much further, because all that I have 
to say is extremely favourable, except, of course, that if you have more 
cables, you will have a larger division of the Atlantic traffic. I should 
say that the whole question of cable communications has been before au 
inter-departmental committee, which was a very strong one, and by which 
it bas been most thoroughly inquired into. Most of us have been before 
that committee, and have given evidence in defence of our various intereste, 
and it is satisfactory to know that the report just issued says this: “The 
Atlantic companies have not formed the subject of much public controversy. 
They have received ro subsidies. They provide, under the influence of 
competition, an efficient service at a low rate, and no complaints against 
them have been laid before us.” 

Now, that is extremely satisfactory, because we have beard from time to 
time bitter attacks upon those who were at one time thought to be great 
public benefactors —those who are interested in Atlantic telegraphy and 
telegraphy in general. Their services seem to be forgotten now, and attacks 
have been made upon them, which, however, I am glad to say, have met 
with no success. There seems to be a sort of inhuman joy when something 
comes forward which is likely adversely to affect cable property. This is to 
be regretted, but it appears to be the case. This brings me to the question 
of wireless telegraphy. If anything has ever been advertised in every 
possible direction, that subject has been now for some years. I thiok, 
however, the words of Sir John Wolfe Barry to the shareholders of the 
Eastern Telegraph Company may be taken to heart. [See The Electriciun, 
July 25, 1902.] We know perfectly well that these inventions may be of 
value, but it seems to have escaped the attention of our rivals that if they 
are of value, there is nothing in the world t» prevent us—who have large 
staffs and communications with the principal companies in the United 
States and with our own Government—from making use of them in so far 
as they may be useful. I do not think that the attacks on cable property 
are warranted, and I may say that I have had an interview with the 
greatest authority on the subject (Lord Kelvin) who is strongly of opinion 
that however valuable wireless telegraphy may be for certain purpoaes, it 
cannot affect the transmission of messages over great distances through 
cables, Although it has made people nervous with respect to cable pro- 
perty, I do not think their fears are justified. 

I should like to refer to the death of Mr. Mackay, the chairman of the 
Commercial Company, which, of course, is one of our great rivals. Ав а man 
of very remarkable energy and very considerable busine:s qualifications Мз 
death is to be regrett I see it is reported that he is succeeded by Mr. 
George Giay Ward, who is a very able gentleman, whom we ourselves were 
once connected with, It is impossible for us to keep all the Atlantic traffic to 
ourselves, and therefore we can only express our sympathy for the los: 
which has been sustained by the public through the death of Mr. Mackay, 
and I trust that our relations with this company may go on in a satis- 
factory manner. I now move the adoption of the directors’ report and 
accounts, and the payment of the dividends set out therein. I migh: 
have mentioned, in support of what I said in connection with the 
attacks on our property, that we bave a very large amount of the 
capital of our Company now represented by our reserve fund, There is 
something like £7. 15s. a share in it, and our shares at this moment, I see, 
are quoted at from 10 to 104. It is a very remarkable thing that they 
should not be quoted rather bigher, seeing that £7. 15s. is in sovereigns, #0 
to speak, and the balance is represented by the good will of the Company. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 

The retiring Directors, Mr. E. M. Underdown and Sir James Pender, 
and the auditors, Messrs. Deloitte, Dever, Griffitbs & Co. and Messra. J. 
and J. Sawyer & Co., were re-elected, and a vote of thanks to the chairman, 
directors and staff terminated the proceedings. 


City and South London Railway Co. 


The thirty-sixth ordinary general meeting was held on Tuesday 
Mr. C. G. Morr presided. 

Mr. W. F. KNIGHT (the Secretary) read the notice calling ths meeting. 

Tbe CHAIRMAN said : We meet to-day under much more satisfactory 
circumstances than we have ever met before. It is now nearly 12 years ago 
since His Majesty the King opened this line for public traffic. We had then 
completed and inaugurated a railway of an entirely new description, and we 
were in the position t» prove that an electrical line could be made and 
worked in the interest of the publie, that it would add largely to tle 
convenience of the public, and as such was worthy of public approbation 
but we had not proved, and it remained for us to prove, that such a rail- 
way could be made, not only to serve the public interest, but also to 
return an adequate remuneration to the shareholders. We were then 
face to face with a difficult problem. The route that had been 
&dopted, and which we had no choice in connection with, was not one 
with a very large amount of traffic capabilities ; we had, therefore, to 
look forward to making the traffic for ourselves to a large extent, and we 
had to complete а railway of which only a small section about one-hal(— 
was then finished and opened for traffic, Well, it was а difficult task, and 
we have had, year after year, to ask your patience—the patience of the 
shareholders—while we have been carrying that out. That patience has 
been granted to us in an unmeasured manner, for which the Directors of 
this Company will always be grateful. We have, at last, in the past half 
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year, completely solved the problem of making this line a profitable one— 
that is to say, a fairly profitable one—to the shareholders. Now, ladies 
and gentlemen, that work has not been brought about without a vast 
amount of labour and thought and anxiety on the part of everyone con- 
cerned in connection with this, and it would not have been brought about 
at all had it not been for the thorough co-operation that has been exercised 
by all parties concerned in it. I have to thank my colleagues on the Board 
for their constant and steady support, and the thorough ‘attention which 
they have given for so many yeara to the Company’s work. We have had, 
as you all very well know, an excellent general manager in Mr. Jenkin, and in 
addition to that we have had other excellent officers, and, indeed, the whole 
staff from the top to the bottom has worked well, and worked with the 
desire to make this line a great success. We have also been favoured in 
having very excellent solicitore, and as to engineers the best that were 
possible, and last, but by no means least, we have had good financial friends 
in the City, to whom we owe an immense debt of gratitude, for they always 
did their best to help the railway in the difficult task of raising money 
from time to time for the extensions which we have undertaken in 
connection with the company. We have brought this railway to the state 
that it is in now—a remune: ative line—and we recommend you to-day to pay 
upon the ordinary shares a dividend at the rate of 5 per cent. per annum. 
Well, now, in view of the question of the extension of electrical railways 
and the expenses, it may be as well to look rather closely into the queation 
of what the return upon the capital of this Company has been. Now, the 
capital expenditure upon this line, as you will see by the capital account, 
has been up to the present time £2,464,000, and the net revenue for 
the half-year will amount, after the deduction of the working expenses, to 
£44,405, or at the rate of £88,810 per annum. That is the return upon our 
expenditure. If you take the £2,464,000 you will find that the £88,810 gives 
you a return of 5°60 per cent. upon the capital expended. That ia rather 
more than equal to 33 per cent. Butin regard to that capital, that is the 
amount which appears as capital in the accounts, but you must bear in 
mind that it is not really the amount of capital money that we have either 
received from the shareholders or spent. We have, as you all know, been 
obliged to issue from time to time a great portion of the capital of 
this Company at a very heavy discount; and although, of course, we 
have not received the full amount of the money from the shareholders, 
it has had to appear in the accounts as the capital cost. The share- 
holders have not paid the money in because we have had to issue 
the shares at a lower rate, and I think that you may take those dis- 
counts altogether as amounting to £264,000, so that the net expenditure 
upon the cost of the line comes out at £2,200,000, and that £88,000 per 
annum would give an annual return of 4 per cent. upon the capital cost of 
this line. Well, ladies and gentlemen, a railway such as this, affording a 
permanent return, and one not likely to be altered, at the rate of 4 рег 
cent., is, as you know, one that should always be able to command its money in 
the market. Therefore, I say that we have to-day solved the last problem 
which was left to us—we have made the railway, and we have proved that 
the railway is one that it is worth while to invest in. With regard 
to the public, they have had the benefit of it at the expense 
of the shareholders for the time being, for we have not received 
this return during the period that the line bas been open up to now. 
We were the pioneers in this matter, for when we started there was, 
as you are aware, no other practical electric railway in the world. We 
bave shown the way to work the system, and tbat it can at once be worked 
as an expeditious and exceediogly safe line for the public, and it has been 
appreciated by the public, and this has been shown by the great number 
of those lines which are being made not only in this country, but also 
all over the world, and more so abroad than in the country of their 
original birth. The appreciation of the public is proved by the innumerable 
applications which have lately bzen made to Parliament for extensions 
in London, and also for extensions in the country districts ; and, fur- 
ther, as you will have seen from the various reports which have 
appeared within the last few dava in the papers, that & great many of 
the principal railways lines in England are now considering the ques- 
tion of the adoption of electrical traction upon various parts of their 
systems. We may, therefore, I think, claim that we have done a vast public 
service, not only for this country, but also for the world. This little line has 
achieved this, and we have the pleasureof feeling that we have done £o without 
apy loss to ourselves in the end. 

With regard to the capital account, you will see that we have received 
during the past half-year £49,434 for debenture stock and £9,890 for 
premiums, and we have aleo received £12,500 as the half cost of the Old- 
street station and a portion of the land in connection with the widening of 
the street. The total that we have received on capital account is 


£71,824, and there has been an expenditure on capital account in the half. 


year of £46,768, so that the excess of the receipts over expenditure in 
the half-year has amounted to £25,056, and that balance has gone to 
reduce the balance at the debit of capital account. With regard to the 
revenue account you will see that as to the passenger traffic we have 
increased in numbers by no less than 3,304,534, and the amount of money 
received therefrom shows an increase this year, as compared with the cor- 
responding period of last year, of £25,137. In addition to that there isa 
further increase from season tickets of £692, making up the total increase 
from passenger traffic to £25,829. Parcels show an increase of £104, 
transfer fees an increase of £41, rents an increase of £554, and sundry 
receipts an increase of £1C8, making up a grand total ircrease of £26,708 
in our receipts. Now let us see what it has cost us to get that. In 
maintenance we show an increase of £92, in locomotive and generating 
power an increase of £2,694. In traffic expenses there is an advance of 
£5,924, and in general charges an increase of £599, and passenger duty a 
growth of £18. Rates and taxes are an ever-growing quantity, and 
show an increase of £756, but, on the other hand, there has been 
a diminution in the cost of repairs to carriages of £15, and in law 


charges of £8, making a net increase in the cost of working of 


£7,860 to earn £26,708 ; so that, as a result, we show a net increase of 
£18,848 in our revenue, but against that we have to deduct the increased 
amount of interest which we have had to pay on our debenture stock, 
£877, and an increase of interest upon various outstanding loans and other 
things, amountiog to £911, making a total of £1,788, which has t» be 
deducted from the £18,848, leaving a balance of £17,060, to which is added in 
the accounts the difference between the balances carried forward at the 
two dates—viz, £176, making a net increase of £17,236. How this 
is dealt with you will see if you look at the last page of the accounts, You 
will see that we carry a balance forward from net revenue account 
of £34,199. Of that, 23,750 is for the firet preference stock dividend, 
£5,000 for the second preference stock dividend, and £3,750 for the 
third preference stock dividend, and a dividend at the rate of 3 per 
cent., if you approve it, on the ordinary stock requires the sum of 
£19,950, and this leaves a balance to carry forward to the next half- 
year of £1,749. 198. 10d., against only #755 at this time last year, 
80 that we bave increased the balance which we carry forward by more 
than £1,000 on this occasion. We have also paid off a further sum 
of £2,000 to the renewal fund, which was much larger this time last year, 
and we have thus reduced it down to only £1,034 in the present accounts, 
and if, on the next occasion, we can again carry £2,000 to that fund, as I 
hope we may, we shall then have something to the goo}. Now, perhaps, 
the most interesting thing is that which I have to come to now— viz, 
the question of the various percentages and details of that kind, which 
I usually give you, and first of all, with regard to the train miles 
run. We have this past half-year run 618,470 train miles, which is 
an increase over the corresponding half of last year of 175,910 train miles, 
and much of this increased mileage is due to the Islington extension. The 
number of trains has also increased, and we have ran the vast number of 
100,975 trains in the half-year, an increase of 7,585 trains over the previous 
year for the same period. The number of passengers carried was 9,192,120, 
an increase, as I have already told you, of 5,504,554. The number of pas- 
sengera carried per train has also, of necessity, increased in consequence of 
the increased length of the trains. The number of passengers carried in 
each train has been 91:05 in the past half-year, against only 62:91 a year 
ago. The receipts per train have, in consequence, risen this year to 158. 3d. 
as against only 10s. 10:8d. last year, and the receipts per train mile have 
risen to 23, 5°82d. this year against only 2s. 5:544. a year ago. The receip в 
per passenger are, however, very slightly leas than a year ago—viz., 198d. 
this time against 1:98d. at June last year, but then there has been a very 
large addition in the number of short-distance passengers carried. The 
most important item is the percentage of working expenses, and that has 
been reduced from 52°36 per cent. this time last year to 44°74 per cent. on 
the present occasion. That is a most satisfactory thing. We have had from 
time to time our traffic increasing and we have been able t» get our per- 
centage of working expenses constantly going down, and I hope that in the 
future we shall get them still further down. The expenses per train mile 
have been 18. 1:954. against 1s. 5:19d. this time last year, and the locomotive 
charges for power 4'59d. against 4:954. last year, so that you will see that 
there is a decrease everywhere; we are working the line upon a more 
economical percentage in every way. The traffic expenses were 6'1ód. 
against 6:404. last year. There is one thing you must remember with 
regard to what I have been saying, and that is, that the line has only lately 
been completed and the half-year under review is the first complete half- 
year in which the whole of the line has been in working order. "That is 
why we have never before enjoyed a definite position. We have never before 
perfectly understood the exact position—what was really capital expendi- 
ture and what was revenue expsnditure—and, therefore, at times it has 
been difficult to divide the items quite rightly. We have, however, had 
nothing of this in the past half-year, and I think that we may very well 
and fairly congratulate ourselves upon the results. I now come to the 
most unsatisfactory part of my statement to-day, and that is the 
rejection of the bill of the Company which we promoted for the exten- 
sion of the line to Euston. The bill came before a Private Bill Committse 
of the House of Lords and it was supported by public bodies aud it was 
also supported by the large railway companies concerned —that ів to вау by 
the London and North-Western Railway, the Midland Railway, the Great 


Northern Railway, and the London, Brighton and South Coast Railway. 


There was no opposition to it by anyone except as regards che King's 
Сго:в Station of the Metropolitan Railway, but the result was that the 
Committee threw out the preamble of the bill. They did not discues the 
question, but simply threw out the bill. Why they did this it is very diffi- 
cult indeed to say. They were not acting in the public interest when they 
threw the bill out, and we therefore propose to re-introduce this bill in the 
coming session of Parliament, and we have very little doubt that when this 
bill comes before an ordinary Committee it will pasa that bill, because it ів 
eminently in the public intereat. The connection which will be given by 
this line between the whole of the north of London and the south of 
London railways and their stations will be of enormous benefit and an advan- . 
tage which cannot be given and which is not now given by the Metropolitan 
Railway itself. I can see no reason whatever wby that bill should not have 
been passed. The next bill is that promoted by the Cityand Brixton Raiiway 
Co. You will remember the arrangement which we made with the City and 
Brixton Company by which they were to make only a small portion 
of their authorised line, and we further entered into an agreement 
to work that portion in connection with our own line. They were 
to obtain the funds for the making of their line. That bill is still 
before Parliament. The matter has been delayed because of a para- 
graph which, no doubt, you have seen in the advertisement of the 
prospectus of a company calling itself the City and Surrey Electric Railway 
Provisional Syndicate (Ltd.), I think, or something of that sort. We have 
had no connection whatever with that railway, nor do we know anything of 
the people. It is formed, apparently, to take over the position of the pro- 


moters of the City and Brixton Bill and to find the capital, and, therefore, 


of course, if they are able toao—if they carry it through—they will stand in 
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the same relation to us as the promoters of the City and Brixton Bill 
do at the present moment. I may say that, as far as I read and understand 
the prospectus, and it is not, really, a very easily underatandable document, 
it appears to me that they propose to drop the present bill which is now 
before Parliament, for the carrying out of the Brixton scheme, and to carry 
out instead the new proposal. Whether or not this can be done we do not 
know, but if it can, and the money can be raised, then undoubtedly it 
would bring additional traffic to the existing portion of our line. With 
regard to the City and Brixton Bill, therefore, we do not know quite what 
their intentions are, but the bill is still before Parliament, and it must 
either be dropped or passed within the next few days. With regard to the 
award of the arbitrator in respect of St. Mary Woolnoth Church, which 
has been & very worrying question, we were not satisfied, and we have, 
therefore, made up our minds—and we hope that you will approve of our 
decision in this matter—to carry the matter to the Court of Appeal. 
There were three awards, and different amounts of money in each, and 
it is difficult to say which one is to be adopted. We may—and I hope it 
may be so—come to some arrangement with the parties for a reasonable 
and fair settlement, for that is what we desire to do. I now move the 
adoption of the report and accounts. 

Mr. C. S. GRENFELL seconded the motion. 

Mr. CLAPCOTT enquired if the 44 per cent. rate of working costs was 
including the lifts? 

The CHAIRMAN said yes ; if they deducted the lifts it would bring 
the amount down to some 38 per cent. of the receipts of the railway. 
o TH asked when the Great Northern and City expected to open 
i e 

Mr. S. GURNEY SHEPPARD congratulated the Company on having 

carried 88,000,000 of passengers without loss of life, and with no accident 
worth mentioning. 
. The CHAIRMAN said the Great Northern and City Co. had only 
just begun the last connecting link at the other end of the 
line. The reat of the line, however, was well forward, and would, he 
believed, be completed by the end of the current year. They anticipated 
getting a considerable amount of traffic over their own line when the 
Great Northern and City was completed. They also looked for a 
large amount of additional traffic from the Baker Street and Waterloo 
Railway at the Elephant and Castle by the connection at Baker-street 
with the Great Central and the Great Western at Paddington, and they 
would also have traffic from the busy centres around Piccadilly circus, 
Regent-street and Charing Cross. By the Baker Sa eet and Waterloo 
system and the proposed extension to Euston all the great railways north 
of the Thames would, by theCompany’s line, be put io connection with the 
railway companies’ termini south of the river. The Great Central would 
be connected by the Baker Street and Waterloo line, which will pass that 
station and also the Great Western station. 

The resolution was then carried unanimously. 

The dividends were then approved, and a vote of thanks to the chair- 
man and directors terminated the proceedings. 


Globe Telegraph and Trust Co. (Ltd.). 


The twenty-ninth ordinary general meeting was held on Wedneaday, 
under the pres dency of the Most Hon. the Marquis OF TWEEDDALE, K.T. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting. 

The CHAIRMAN then said : Gentlemen, those who have perused the 
report and accounts will, I think, regard them as disclosing a very satisfac- 
tory state of things. Our receipts, after deducting the usual expenses, 
amounted to £199,370, being an increase over those of the previous year of 
52,254. This enables us to pay our usual 6 per cent. on the preference 
shares and a final dividend of 4s. 9d. upon the ordinary shares, or at the 
rate of 58 per cent., which is the largest dividend this Company has paid 
since its foundation 29 years ago, with the exception of the firat year, when 
4 per cent. more was paid. We have issued during the past year 500 
ordinary shares and 458 preference shares. The object of this issue 
was to take advantage of the low market prices of some of the best 
telegraph companies, whose shares, to which I shall refer later on, we have 
acquired. These ordinary shares realised 114, while the prices we received 
for the preference shares ranged from 12} to 143. In every case the pro- 
ceeds were re-invested profitably, and the premium, amounting to 
£1,657, has gone to reduce the item Differences on Securities Realised.” 
The shares we issued were not offered to the shareholders, but were 
sold in the open market. As to our investments, the ſirst company 
that I will refer to is the Anglo-American Telegraph Co., our 
receipts from which amounted this year to £16,297, or a diminu- 
tion of £060 as compared with the amount received in the preceding 
year. This is accounted for by the fact that in the March quarter 
this company only paid 258. per cent. against the usual 508. per 
cent, on their preferred stock. It is satisfactory, however, to know 
that, in declaring the last quarter’s dividend they reverted to the 
503. per cent., or at the rate of 6 per cent. per annum. The Anglo Company 
have, no doubt, suffered somewhat from the new German competition in 
the Atlantic, but, &s you know, the traffic in the Atlantic is con- 
stantly increasing, and probably in the long run the companies having 
cables across the Atlantic will recover their dividends. Our receipts from 
the Direct United States Cable Co. show a diminution amounting to 
£497, &nd this ia attributable, I have no doubt, to the cause I have just 
referred to. As throwing light on the life of cables, it may be interest- 
ing to the shareholders to know that, although the Direct Company has 
only one cable, and that that cable has been working for 27 years, the 
electricians wbo have recently tested it have reported officially that it is 
working as well as if it had only just been laid. I do not mean to infer 
:that all cables аге in such a happy condition, but I have no doubt that the 


average life of a cable, where great care has been exercised in placing it 
&t the bottom of the ocean, is much greater than was anticipated when 
submarine cables were first laid. On our investment in the Submarine 
Cables Trust there is a small diminution in receipta of £55 odd, owing to 
nioe of our certificates being drawn for payment. We retain the coupons, 
which will some day become a valuable asset, I have no doubt. The 
interest on our Western Telegraph debenture stock is £43 les than last 
year, owing to our having sold some of this stock, and re-invested the 
proceeds in the shares of the same Company. We have disposed of nearly 
the whole of our holding in the West Coast of America Co's. debentures, 
which accounts for the difference in our receipte. On the other hand, 
our preference holding in the Direct Spanish Telegraph Co., has been 
increased by 50 shares, but the dividend on these is not included. In 
Eastern Telegraph stock we have invested a further £1,500 nominal, and 
interest on this company’s stock shows a small increase. There is the 
considerable increase of £5,293 from our holding in the Eastern Extension 
Telegraph Co., and from our holding in the Telegraph Construction and 
Maintenance Co. our receipts are £1,094 higher. With regard to the West 
African Telegraph Co., although a3 yet we have received no dividend 
from this company, I am glad to inform you that the negotiations with the 
French Government, to which I referred last year in a hopeful spirit, have 
at length been satisfactorily concluded, and we may therefore look forward 
to receive some return on these shares during the coming year. 

As intimated in the report, the Directors recommend that the financial 
year of the Globe Company shall in future end at April 30, instead of, as at 
present, July 18. I have only one more observation to make, which is, that 
while our dividends have not only been maintained but increased during the 
last two or three yeara, the market values of our shares have, on the other 
hand, suffered somewhat severely. This is, no doubt, due mainly, if not 
entirely, to the threatened competition by wireless telegraphy. On 
this subject I have noihing to add to the remarks which have fallen 
from the lips of the chairman of the Eastern Company, Sir John Wolfe 
Barry, one of our Directors, who is not, with us to-day, I regret to say, 
through illness. The opinion Sir John expressed was that wireless tele- 
grapby would very probably prove of considerable use for certain purposes 
and within certain limits, but that he did not thiok it would interefere 
with the system of submarine telegraphy, and that it would certainly not 
supplant it. This is the opinion which we, the Directors, all hold, but 
whether it is a well-founded opinion or the contrary, time can only show. 
There is one fact to be noted, however, which is of considerable interest— 
namely, that telegraph mauufacturing companies were never more active 
than they are at this moment, making cables not only for companies, but 
for governments, both home and foreign, who are very careful, or are 
presumed to be very careful, of the money of the taxpayera. I now move 
the adoption of the report and accounts and the payment of the dividends 
therein set out. 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. BAINES congratulated the Directors on the satisfactory report, 
but held that the ordinary and preference shares that had been issued 
ought to have been first offered to the shareholdera. 

The CHAIRMAN replied that the sbares in question were s> small ia 
number as to have rendered it practically impossible to distribute them 
among the shareholders of the Globe. Of course, if there were a large 
number to be issued—say 100,000 of each—the Directors would very 
carefully consider how the issue should be made in the interests of all 
concerned. In the present instance your Directors secured in the open 
market comparatively very high prices for the shares in question and 
iavested the proceeds in some of the best telegraph companies whose 
shares were very low, so that the shareholders generally will derive the 
full benefit therefrom. If, however, any of our shareholders wished to 
increase their holding in this Company they could buy both the ordinary 
and preference shares оп the market to-day at a very much lower price 
than we obtained for the issue in queation. 

The motion waa then unanimously adopted, and the retiring Director, 
the Marquis of Tweeddale, and the auditors, Messra Deloitte, Dever, 
Griffiths & Co. and Mr. John Newton, were re-elected. 

A vote of thanks to the Chairman and Directors terminated the pro- 
ceedings. 


National Telephone Co. (Ltd.). 


The thirtieth ordinary general meeting of the company was held 
yesterday, Sir Henry FOwLER, M. P., presiding. 

The SECRETARY (Mr. Albert Anns) real the notice calling the meeting 
and the auditors' report. | 

The CHAIRMAN said: Ladies and gentlemen, there are, I am happy to 
say, some very encouraging features in the report, and I hope that the 
light in which the directors regard the figures will meet with the approval 
of the shareholders. The income which has accrued in respect of busi- 
ness during the half-year is £821,743, and that compares with £774,714 in 
the corresponding period of 1901, showing an increase of income of 
£47,028. The increase has been gradual, and has taken place in all our 
departments. The working expenses, £479,122, compare with £453,915 
last year. Of course the meeting will at once see that an increase of 
business and ot income means a corresponding increase in the working 
expenses. After deducting the Post Office royalties, which amount to 
the very considerable sum of £75,577, the net reault on the half-year's 
working is a balance of £267,043, or £19,597 more than in the corre- 
sponding period last year. The meeting will recollect that six months 
ago I called attention to the fact that we had had a serious snowstorm, and 
we put by a considerable sum towards the cost of repairing the damage 
caused thereby. We have now settled up all the accounts, but I have to tell 
you that in addition to the sum put by on that occasion we ltave had to pay 
during the current half-year a further £17,749. That will give you some ides 
of what an expensive calamity a snowstorm is to the company. The rentals 
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carried forward amount to £821,000, against £784,000 in the corre- 
sponding six months. Out of the available balance of £209,000 the 
directors recommend the payment of a half-year's dividend at the rate 
of 6 per cent. on the first and second preference shares, of 5 per 
cent. on the third preference shares, 6 per cent. on the preferred 
shares and preferred stock, and 44 per cent. on the deferred stock, 
which is equivalent to 5 per cent. on the ordinary shares now 
divided into preferred and deferred stock. Out of the income the 
board also propose to transfer £70,000 to the reserve fund, against 
£65,000 in the first half of 1901, and, in fact, if our business increases, 
and as as time runs on and we get nearer and nearer to 1911, it is 
the intention of the board to increase the reserve to the utmost extent 
of their power. The capital expenditure of the balf-year amounted to 
£3035,029— very much the same amount as 12 months ago. We have ex- 
pended that capital in the erection of 9,600 new lines. The maintenance and 
renewal of our lines and instruments have cost us £155,719, which is about 
£10,000 more than we spent on that item last year. With reference to the 
general position of the company, I should like to say a word or two. We have 
now bad a very fair testing period as to the effect of the Post Office competi- 
tion in London. "Taking it from the start, in November last, up to to-day, 
I find tbat the company have had an increase of orders in London of 7,598, 
and I think perhaps that that is as large an increase as we have had in any 
half-year. I see that the public are complaining tbat their orders are not 
executed as quickly as they wish by the Post Office. Well, of those 7,500 
orders to which I have referred, there are about 5,000 still unexecuted, 
but we are executing them with the greatest speed poesible. I repeat 
what I said at the last meeting as to the Post Office competition—I have 
no fear of it. I am satisfied that it is not at present within the power 
of the Post Office or of this company, or of the two combined, to 
supply the telephonic necessities of London, unless the Government is 
prepared to spend more money—and they have the nation’s purse 
behind them — and this company are prepared to spend more money. We 
are working amicably with the Post Office. The rivalry which was sup- 
posed to exist between the two isa rivalry of accommodation. We are 
both doing our Lest to supply the public with what they require. There 
is only one other matter on which I should like to ray a word, and that is 
the terrible fire, which took place about a month ago, on our premises in 
the City. I have seen no fire at any of our buildings or works which com- 
pared so far as the ruin caused is concerned with that terrible fire, and I 
think you will pardon me if I read a report which the manager has laid 
before me as to what he has done and is doing to repair the mischief that 
fire caused, and to prevent as much as possible the inconvenience caused to 
our customers, The report says :— 

“ The fire started at eight o'clock on the night of Wednesday, July 9, 
and by half-past ten the place was gutted. The same night it was decided 
to clear out the adjoining offices occupied by the company for the district 
engineering and instrument departments, and the same night reserve 
switchboards and other materials were ordered by telephone from the 
Nottingham factory and put on rail in trucks attached to passenger 
train. This material was delivered and placed in the temporary exchange 
premises early on the next day, Thursday, other premises having been 
eecured for the staff displaced, and the staff in the meantime moved into 
them. All men for whom work could usefully be found were collected from 
London and other parts of the country, and were fitted into day and night 
gangs, and the work of fitting up the temporary boards and joining 
up with the outeide work has proceeded day and night and on Sundays con- 
tinuously, with the result that a large number of subscribers were 
connected each day, and the whole of the subscribers, some 2,600 in 
number, were got working again within 16 days from the time of the fire. 
The outside work was rendered difficult owing to the destruction of the 
records, and the fact that the derrick on the roof could not be used necessi- 
tated other arrangements to carry the cables. 100 outside cables had to 
be erected, and for this purpose three double and six single poles had also 
to be erected to carry the cables, and in two cases piers had to be built 
and girders put up to support the poles. Upwards of 420 miles of outside 
wire and 354 miles of inside wire had to be put up. А satisfactory part of 
the business is that the new exchange, although in a sense a temporary 
one, will give a thoroughly efficient and good service." 

I speak with some feeling on this question, because I need hardly say to 
you there is no credit due to the board in connection with the matter, but 
it is due to our mansger and to the London engiueer and superintendent 
and to all their subordinates, who displayed conspicuous zeal and ability in 
grappling with the calamity. What, perbaps, the board are entitled to 
take credit for is that they had fully insured the premises, and I hope, 
if we are spared to meet at the next half-yearly meeting, I shall not 
have to plead for extra consideration on account of additional expense 
incurred in connection with this matter. I now move that the report and 
accounts be adopted. 

Mr. GEORGE FRANKLIN, vice-president, seconded the motion. 

Mr. LEE SMITH eaid he thought they ought to congratulate the direc- 
tors upon the increase in the profita and the growth of the business gener- 
ally. He asked for particulars with regard to the globe or common battery 
system. He did not like it himself so well as the old system, but he 
should like to know if it was answering. | 

The CHAIRMAN : With regard to the globe or common battery system, 
scientific men regard it as the simplest and best of the discoveries yet 
made. I can appreciate the difficulties which those meet with who have 
not fallen into the way of using it, but have been accustomed to the use of 
the magnetic system, which involves ringing off and on. It is a great 
nuisance to have the two systems at work, but as the Government intro- 
duced the common battery into their exchanges we were compelled to 
follow suit, and are doing so as rapidly as we can. The exchange which 
was burnt down in London Wall was on that system, and was, I may say, 
fitted up in the moet modern manner possible. As to our general policy, 
we shall go on and do what we can with the money at our disposal ; but 


we are not going to spend money unless we see our way clear to get it 
back. Our licence expires in 1911, and we have to look at every 
expenditure in the light of that fact. There is a good deal of 
grumbling at times as to the charge for the telephone in London, 
but, as bearing on this, I should like to say that one of our customers, 
in claiming compensation owing to the damage at London Wall, said that 
the telephone was worth to him £3 a week. As you know, the charge is 
£17 per annum. We should be уёгу well satisfied to compensate any sub- 
scriber at that rate if they would pay us £5 а week for the service. The 
messenger service rate is increasing, but considerable further development 
will be necessary before it will be what he might call fairly remunerative. 

A SHAREHOLDER asked whether the board could make any statement 
with regard to the wireless telepbonic system. 

The CHAIRMAN: As to the wireless system of telephony, I do not 
think it has yet paseed into the commercial atmosphere, but when it does 
we shall have to consider it. Of course the board, and especially our 
general manager and engineers, have their eyes on everything that is going 
on 80 far as it bears on the telephone service. 

The report was then adopted. | 

The retiring directors, Lord Harris, Sir Albert Rollit, M.P., Mr. C. S. 
Agnew and Mr. G. H. Robertson, were re-elected, and the proceedings 
terminated with a vote of thanks to the chairman. 


Sir Hiram Maxim Electrical and Engineering Co. (Ltd.) 


The third annual ordinary general meeting (which had been deferred for 
eight months) was held yesterday, Mr. JULES DE MERAY presiding, 

The SECRETARY (Mr. W. J. Wheatley) read the notice convening the 
meeting and the auditor's certificate. . 

The CHAIRMAN aaid Sir Hiram S. Maxim, the founder of ће company, 
was absent owing to serious illness, and expressed the sorrow of the board 
at the cause of his absence, which, he was sure, was the feeling of every- 
body present. He (the chairman) asked the shareholders to permit him to 
start an innovation in the order of proceediugs, as instead of delivering a 
lengthy address from the chair, he had arranged to have information 
relating to the respective branches of their business given by the chiefs of 
the departments, and had requested Mr. Howard T. Wright, the manager of 
the contract department, to prepare a report for the branch of the business 
under his control, comprising the whole of the period under consideration, 
and a similar report would be submitted by Mr. A. W. Hill on the lamp 
department. "These gentlemen had received instructions to disclose unre- 
servedly the position of their special branches of the business to the share- 
holders in the same manner as they supplied the board from time to time 
with details of the business in hand. 

Mr. HOWARD WRIGHT then read bis report, which stated that he 
had looked carefully into the position and prospects of the engineering 
department of the company. In arriving at the true position it should 
be remembered that 1901 was practically the third year’s trading of this 
particular department. In introducing a businees of this special character 
a considerable time must always be allowed for laying down what might 
be termed the foundations or the goodwill. Very rapid strides had been 
made in this direction, and the staff, which bad been working at high 
pressure, had had to be increased to cope with the growing businees. The 
figures in the balance-sheet did not, he thought, give a correct impression 
of the real amount of business done in the year, as most of the contracts 
were for large amounts, and could not be taken fully into the accounts 
until completed. In most cases these extended over Jong periods. The 
turnover taken into account amounted to about £20,000, while the orders 
not taken into account or taken since amounted to about £69,000. In 
addition to these actual orders, they had sent in during the eight months 
some 500 tenders amounting to over £600,000, and they would doubtless 
secure а certain proportion of these. They had also under consideration 
several large schemes in connection with electric traction. The orders 
received included contractsfor the London County Councilelectric tramways 
and for the local authorities of Manchester, Cardiff, Hampstead, Battersea, 
Worcester, Newport, Belfast, Wakefield, Wolverhampton, Leytonstone and 
Islington, for the Guernsey Railway Co., for the Electrical Power Storage Co., 
Babcock and Wilcox, Ferranti, Vickers, Sons and Maxim, Macartney, 
McElroy and others. Many of these had been completed. The great 
speed with which their work (amounting to about £14,000) at the new 
Manchester generating station had been carried out created a very favour- 
able impression in influential quarters and had called forth favourable 
comments in the Press. He considered the department was in a thoroughly 
sound condition. 

Mr. A. W. HILL read his report on the lamp department, and 
stated that he was appointed works manager in July, 1901, and 
received instructions to organise the factory to make it capable of 
manufacturing 40, C00 lamps per annum. They bad now over 500,000 
lamps in stock, which enabled them to despatch all orders at once. 
The factory was thorougbly organised, and fitted with up-to-date 
machinery and tools. Data which he had had prepared showed that their 
lamp was now being manufactured at 54d. per lamp less than when be 
first took over command. On Jan. 9 last it was decided to cancel the con- 
cession to the Maxim Lamp Co., and he then undertook the commercial 
as well as the manufacturing portion of the business. They were now on 
the lists of the War Office, India Office, London County Council, and mo:t 
of the municipal authorities. "Their customers had steadily increased. He 
looked to the coming autumn to show a considerable increase, and pro- 
vided they maintained their name for the highest quality of work & bright 
future was before them. | 

The CHAIRMAN said the meeting had heard the reports of their heads 
of departments, He thanked Mr. Hill for his efforts to carry out success- 
fully the hard task with which he had been entrusted. Mr. Wright's 
report, also, was eo full and comprehensive that he had little to add, 
except that he thought even now their most sanguine expectations from 
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that department would be realised. The company were developing a new 
src lamp. Over £3,000 had been spent by a Mr. Johnson on experimental 
work on this lamp, which could be supplied at a low price. The making of 
cables and steel troughing had become a regular part of their business, 
and an order for £20,000 for this material was secured last year. In reply 
to a question, the chairman said the whole of their capital had been called 
up, and the partly-paid shares would be paid up by quarterly instalments 
of 2a. 6d., one of which had been paid. He SRA the adoption of the 
report and accounts. 

The Hon. W. F. B. MASSEY-MAINWARING, M.P., seconded the 
motion, which was carried. 

The retiring directors and auditors were re-elected, апа the proceedings 
terminated. 


Crompton & Co. (Ltd.). 


The fourteenth annual meeting was held on Wednesday. 

Mr. JOHN TROTTER presided, and eaid a point which naturally inter- 
ested shareholders was the slight reduction in the dividend and the cause 
of it. The real reason for the falling off in profits was very easily explained, 
although tke remedy was not quite so simple. The shareholders would 
see from the accounts that the gross profits for the year amounted to 
£65,901, against 268,655 last year. This result was disappointing, be:ause 
the year under review had been one of singular activity, and one in which 
the sales had exceeded those of any previous year ; in fact, showed an 
increase of 74 per cent. Under these circumstances the shareholders 
might have hoped that the gross profits would have risen correspondingly, 
but this had not been the case. The trade expenses, on the other hand, 
bad risen, but not abnormally. The gross profits had decreased owing to 
competition prices. The falling off in demand for electrical appliancea, 
at any rate at one part of the 12 months, had caused the company's com- 
petitors to seek, at all hazards, to keep up their output in order to 
diminish the proportion of establishment expenses. The consequence 
was a falling off in prices. If that had been all the shareholders would 
not have had во much to grumble at, but during the year a kind of 
competition had sprung up to which the company had not been 
во much accustomed. There had been a large publicity given to 
all electrical enterprises, and there had been a good deal of specu- 
lation in new concerns in the electrical world. This had brought 
into the country, partly from abroad and partly from new starters, a 
number of people who were investing large sums of money in electrical 
things of a new description, and who were exceedingly anxious to obtain 
part of the market, and were willing to compete at prices which the com- 
pany had no intention of following. Those prices were not remunerative, 
and there would have to come an end toselling at a loss. By putting aside 
in past years a portion of the profits, the company was in a comfortable 
ps tion to meet this competition. There was another effect of this new 
departure in the electrical world. Thera had been a very great demand 
for expert ‘electrical workinen and officiale, and the general effect was, so 
far as the company was concerned, that there had been arise both iu the 
salaries of officials and in the wages paid to workmen. The board had been 
enabled to effect some economies, but what they had been able to do had 
been counter-ba'anced by the iacrease in the cost of labour. Under these 
circumstances it was very satisfactory to find that the ratio of expenses 
had not gone higher than it did last year. The ашп might be asked 
whether the present condition of things was likely to be permanent. If 
he thought it was absolutely permanent he should take a less sanguin» 
view of the future than he did. The board were not afraid in the slightest 
degree of honest competition, and the keenness of that at present 
prevailing was only temporary. The board had always set their faces 
against taking anytbing in the shape of paper for work that had cost 
solid sovereigns, so they found themselves, to a certain extent, cut 
off from that class of work, which entailed practically taking a large 
interest, and subsequently unloading the security taken in place of 
cash. He believed these paper payments could only be disastrous to those 
who embarked in such methods. The slight diminution in the volume of 
business had, to a certain extent, passed away, and orders were now coming 
in more freely. The company’s order book was fairly full, although not so 
overloaded as it was a year ortwo ago. Turning to the balance-sheet, the 
capital was now fully paid up and, be hoped, settled for some time to 
come, Sto.k-in-trade amounted to £157,717, against £141,232 last year. 
They bai at last got the Chelmsford Company in a satisfactory condition, 
and it now had its own generating station and officials. Patents account, 
which last year stood at £5,658, was now written down to practically 
nothing. Goodwill remained at £10,000. Altogether, he thought the 
shareholders would agree that the balauce-sheet stood in a satisfactory 
condition. He moved the adoption of the report and accounts. 

Lieut.- Col. R. E. CROMPTON seconded the motion, and said there was 
no cause for fear because the dividend showed a slight reduction. He 
thought the company was in a far better position than ever before to meet 
the manufacturing difficulties at a time when prices were low. They never 
were во well equipped for working economically as they were now, and, 
consequently, they need not fear a time of low prices which had set in. 

The motion was adopted. 


General Electric Co. (1900) (Ltd.). 


An ordinary general meeting was held yesterday, Mr. G. Bync presiding. 
In moving the adoption of the report the chairman said it was most 
unfortunate that fate had singled them out to prove to what dangers they 
were exposed in the carrying out of their daily work. It was doubly 
hard upon the directors, because in the many years during which they 
had guided the undertaking they had ever been mindful of their responsi- 
bilities towards those who worked with them. During their 22 years 
existence they bad never, until the recent lamentable fire, had to deplore 


the loss of a single life. Their City premises had been inspected many 
times by fire experts, at whose recommendation hundreds of pounds 
had been spent upon a private fire brigade, hydrants, &c., and none of 
their experts had ever recommended them a permanent ladder for exit to 
the roof. Turning to the business of the day, the financial year had, as 
regarded the general conditions of trade, suffered as the previous one 
from the covtiouation of the war and the ever-increasing foreign com- 
petition to which manufacturers were exposed. Their organisations 
throughout the country had worked well, and, considering all things, he 
thought they might consider the result of the year’s working satisfactory. 
Of the £47,400 investments, £7,500 represented debentures in the Uxbridge 
Electric Lighting Company, acquired shortly before the close of the finan- 
cial year. An influential local body in Uxbridge subscribed about £10,000 
for the purpose of lighting the town and offered the company the cou- 
tract under the condition that they supplied the remainder of the 
capital required. They estimated the total cost at about £92 020, and 
had undertaken the contract for the machinery and materiale, taking 
in payment debentures, with the option of exchanginz them for ordinary 
shares. The inatallation was now working successfully, and promised 
soon to become a source of income. In connection with this undertaking 
the company had acquired a concession for the lighting of Northwold, West 
Drayton, and the district round Uxbridge, which was rapidly developing. 
The balance of appropriation brought down showed an increase of £11,0C0. 
The net result of trading was that they proposed to declare the same rats 
of dividend upon the ordinary shares as last year, but to place in reserve 
£3,000 in excess of that then placed to this account. The company had 
increased its gros: profit by 15 per cent. without appreciably increasing 
the capital, a fact which he thought showed well for the gen ral 
management of the business. The goodwill and patents at £92,000 
wes the eame as in last year’s balance-sheet. Any money expended 
upon patent accounts had, ever since the formation of the com. 
pany, been charged to general expenses. The company held some good 
and useful patents, but he looked upon them, as upon goodwill, as an 
intangible asset. It was the policy of the board to build up a reserve fund 
to cover this item. Tho reserve now stood at £39,000, or nearly half the 
amount standing against goodwill and patente. The increase shown under 
the heading of freehold land, buildings, &c., of £97,000, had almost 
entirely been expeoded for the purpose of developing the company’s Witton 
estate and works. The site covered 106 acres. In removing their engi- 
neering shops from Salford the works there had obtained much-needed 
extra space for the extension of the principal departments, telephones, 
switchboards, &c. The fact that out of £273,000 for property and free- 
hold about £150,000 did not start working during the last 12 months 
should inspire them with confidence that their earning powers would not 
be less in future than they had been in the past. He then moved the 
adoption of the report and accounts. 

Мт. Н. HIRST seconded the motion, which was adopted, and the 
dividends recommended by the directors were agreed to. 


Central London Railway Co. 


The report of the directora for the half-year ended June 30 states that 

£107,099. 3s. 8d. has been received on account of debenture stock (including 
remium), and the amount expended on capital account has been 

£21,537. 33. 6d. The receipts from all sources amounted to £185,118. 4s. 4d., 
and working expenses to £95,099. 103. 5d., leaving £92,018. 13s. 11d. 

The number of passengers carried since the opening of the railway is as 
follows :— 
Five months to Dec. 31, Half-year to Dec. 51, 1901..20,802,650 

1900 Do. do. June 30, 1902..22,879,554 


During the week in which in which it was intended to hold the Coronation 
1,256,000 passengers were carried over the railway. 

After providing for debenture interest, there was a balance of 
£82,603. 8s. 11d., including £5,874. 7s. 7d. from last half-year. Interim 
dividends of 4 per cent. are recommended on the undivided and preferred 
ordinary stock. The dividend on the deferred ordinary stock is not pay- 
able until the result of the working of the year to Dec. 31 has been ascer- 
tained, but £9,994. 12а, 5d. has been carried to “dividend suspense account," 
and will be dealt with at the end of the year, leaving a net balance of 
£25,603. 8з. 11d. The results for the half-year would have sufficed to pay 
an increased dividend, but in view of the pending liabilities in connection 
with the Vibration" inquiry, and with the promotion of a bill before 
Parliament and the provision for reserve, the balance is carried forward. 

The work of providing additional lifts at Shepherds Bush is progressing 
satisfactorily, and it is hoped that two of the lifts will be available for 
service in September next. 

The committee appointed by the Board of Trade early last year to inquire 
into the cau:e of vibration on the Central London Railway stated in their 
report, issued in January last, that the amount of vibration caused by the 
running of a motor-car train was very slight compared with that of a traia 
hauled by oue of the company’s electric locomotives, and the directors 
determined to act upon the recommendations contained in the report, and 
to remove all cause of complaint by adopting the motor-car (multiple-unit) 
system. The motor cars have been ordered, and it is anticipated that by 
the end of the year mo:t of them will have been delivered and put into 
service. : 


Liverpool Overhead Railway Co. 


The report of the directors for the half-year to June 30 states that 
gross receipts amounted to £357,988. Os. 2d., and working expenses to 
£29,287. 128. 11d. The number of passengers carried during the half-year 
was 5,026,422, against 5,433,454, 5,582,224 and 5,655,499 in the three pre- 
ceding half- years. There has been a further falling off in traffic during 
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the past half-year, mainly due to competition of Corporation tramways. 
To render the line more attractive the directors have decided to accelerate 
the service, reducing the time for the complete journey from 32min. to 
20min. The new cervice will be inaugurated in August. The working cf 
the Crosby, Waterloo and Seaforth tramways continues to be satisfactory. 
The groes profit was £8,700. 7e. 3d., and after deducting interest (£3,400) 
there was a balance of £5,300. 7r. 3d. Adding £35,692. 12s. 4d. from 
December quarter, and £300 transferred from Dingle fire contingency 
account, £9,292. 198. 7d. was available for distribution. Out of this the 
directors recommend dividends (leas tax) of 5 per cent, per annum on the 
preference shares (requiring £3,000) and 1 per cent. on the ordinary shares 
(£2,500), leaving £3,792. 19s. 7d. to be carried forward. 


BARCELONA TRAMWAYS CO.—<An extraordinary meeting is to be held 
on Aug. 6 to consider a resolution confirming an agreement between the 
company and Senores Luis Pujol and Juan Llopart, Barcelona, whereby an 
option is given to purchase the company's undertaking. If approved, it is 
calculated that a distribution will be made to ordinary shareholdera of 
between £11. 10s. and £12 per share. The directors recommend the 
acceptance of the offer. Bargain money to the amount of £4,00) has been 
deposited. 


DUBLIN UNITED TRAMWAYS CO.—At the half-yearly meeting, on 
Tuesday, the chairman (Mr. W. M. Murphy) said the position and prospects 
of the company were satisfactory. There was an advance in the dividend 
on the ordinary shares from 4 to 5 per cent. per annum, an increase of 
£5,120 in the gross receipts, and the net result left £45,220 available, 
against £39,820 last year. The company carried 2231 million passengers in 
the half-year, an increase of nearly a millior, at an average of l'2ld. per 
head. The local rates and wayleaves, amounting together to £15,609 in 
the half-year, were on a larger scale than in any city in the United Kingdom. 


LONDON, BRIGHTON AND SOUTH COAST RAILWAY.—At Wednesday's 
meeting the chairman (Lord Cottesloe) referred to the large number of 
electric traction schemes which had come before Parliament and other 
examining bodies which affected the company’s districts. He said there 
were many of these schemes, including tramways, light railways and tube 
railways, which the company bad considered it песеевагу, in the interests 
of the proprietors, to oppoze. The possibility of checking such schemes 
by improvements and extensions of their own sy stem, and particularly the 
advisability of adopting electric traction on some of their lines, was 
occupying the attention of the directors. 


METROPOLITAN RAILWAY CO.— The half-yearly report of the directors 
states that contracts were let in March last to the British Westinghouse 
Company for the supply of complete plant and machinery for the power 
station at Neasden and for the sub-station plant and machinery, and tbat 
plans and specifications bave been prepared for the erection of the power- 
station building. Tenders have been received, and a contract is being 
settled for the work, which will proceed simultaneously with the construc- 
tion of the electric plant and machinery, so that the whole may bs com- 
pleted in the autumn of next year. A desiga for new rolling stock, on the 
corridor principle, has been approved by the directors, and a contract for 
the construction of the trains aud motors to be used on that portion of the 
railway which will be electrically equipped will shortly be let. The ques- 
tion of water eupply for the power station at Neasden has been met by the 
sinking of a well on land belonging to the company adjoining the station, 
and the supply will, it is believed, be sufficient for both the power station 
and the company’s other worke at Neasden. The company’s bill, conferring 
additional powers for the enlargement and improvement of Baker-street 
station, and for working the joint lines by electric traction, has been passed. 


METROPOLITAN DISTRICT RAILWAY CO.—On Monday a meeting of 
the preference stockholders was held to consider a proposal of the Under- 
ground Electric Railways Co. of London. Tne chairman (Mr. R W. Perks, 
M.P.) explained the conditions under which the 5 per cent. preference stock 
cf the company was issued in 1869 at a discount of £548,766, and pointed 
out that the interest rcse from $ per cent. in 1873 to 5 per cent. in 1878, at 
which rate it continued until 1882, and then fell away again to nil in 1889. 
From that date the rate of interest gradually rose to 58 per cent. in 1897, 
but it had now fallen again to nothing. He said that the Underground 
Electric Railways Co, which had a subscribed capital of £5,000,000, would 
Le willing, under certain conditions, to guarantee to the preference pro- 
prietors 1 per cent. for the first year, 2 per cent. for the second year, and 
thereafter 5 per cent. in perpetuity, the Underground Company taking any 
surplus intereet which might be earned between these figures and 5 per 
cent., and also having the right to vote in respect of preference stocks so 
guaranteed, А cornmittee of shareholders was appointed to confer with 
the directors and with the Underground Company. 


RAILWAYS AND THE TUBES.—At the meeting of the Great Eastern 


Railway Co. on Tuesday the chairman (Lord Claud J. Hamilton) dealt with 
the question of the competition they were threatened with by the 
multifarious tube railwaye, whose promoters were now endeavouring 
tò get Parliamentary assent to their schemes. The directors’ policy 
as regarded increased facilities of travel on their suburban system 
was 1o consolidate and develop to the full their existing resources 
and accommodation before coming to any decision as to further 
capital expenditure on new lines or the electrification of existing lines. 
Their officers were considering and bad reported to the directors on 
improved traction, both by steam locomotives and by the electrification 
of a portion of their line. Those were matters which were receiving the 


constant attention of the board, but they had not yet come to any decision ! 
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as to the method that ought to be adopted for the new decapod locomotive 
of exceptional power that they were building as an experiment was not 
yet completed, and they could not find, either in America or elsewhere, 
any railway working by electricity trains of 13 carriages capable of con- 
veying 656 passengers, equal to a total weight of 210 tons, at a two-minute 
interval, which was what they required. It was doubtful whether a rail- 
way working such trains would, with their existing knowledge of electric 
traction, be commercially succes-ful—wbicb, of course, was the principal 
point to be considered by them, although there was no doubt that it would 
be technically possible to work the traffic in the manner indicated. Ав 
regarded existing electric railways which conveyed much lighter trains, 
there was by no means unanimity of opinion as to the best mode of work- 
ing. The directors did not consider they should yet bind themselves to 
апу particular system, even to prevent the extension of tube lines into 
their districts. One tube scheme through Leyton and Waltbamstow to 
Waltham had been withdrawn, but the promoters threatened to bring it 
forward again next session, while another (the North-East London), which 
would compete with them for their Tottenham and Edmonton traffic, had 
been passed by a Lords committee, The promoters had given what he 
regarded as preposterous figures with regard to the traffic they expected to 
carry. To enable them to pay a dividend of 34 per cent. on the ordinary 
shares, they estimated they would carry 63,333,000 passengers per annum, 
which was equal, making the usual allowance of 25 per cent. for Sunday 
traffic, to 194,000 passengers per day, whilst the whole of the traffic carried 
by the Great Eastern, the North London, and the Great Northern Rail- 
ways for the district proposed to be served by the North-East London 
project was only 27,175,147 passengers per annum, or 83,482 per day. 
Should these tube railways be Sonittucted by American capital, in the hope 
of eventually foisting them upon the British public, it would be a serious 
matter for them, for even if they proved to be an absolute loss to their 
own shareholders, they would undoubtedly inflict considerable injury on 
the Great Eastern. 


WATERLOO AND CITY RAILWAY CO.—The report of the directors for 
the half-year ended June 30 states that capital outlay to date is 
£605,317. 10e. Id. Gross receipts amounted to £17,204. 5e. 11d., and 
working expenses to £7,714. 155 114., or 44:84 per cent., compared with 
54°78 per cent. for the corresponding period of 1901. The balance available 
for dividend after providing for debenture interest is £8,558. 10s. 1d., and 
a dividend at the rate of 5 per cent. per annum on the ordinary stock 
absorbs £8,100, leaving £458. 10s, 1d. to be carried forward. The accumu- 
lated deficiency in net revenue, amounting to £11,907. Qs. 2d. at the end 
of last year, has been disposed of in an adjustment of accounts with the 
South-Western Company. The number of passengers carried during the 
six months, exclusive of season ticket holders, was 2,239,594, an increase of 
105,332 over the corresponding period of 1901. Season ticket holders 
numbered 1,197 against 1,057. The working company (the London and 
South-Western) have recently been enabled, by an altered system of 
signalling, to introduce a more frequent service of traine, which no doubt 
accounted, to a large extent, for the satisfactory increase in traffic. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


—— 

BURMAH TRAMWAYS CONSTRUCTION CO. (LTD.) — Reg. July 25, 
capital £50,000 in £10 shares, to construct, equip and work railways, 
tramways, light railways, undertakings for the generation, supply or dis- 
tribution of electric or other power. 


CONCORDIA ELECTRIC WIRE CO. (LTD.)—Reg. July 23, capital £2,000 
in £1 shares, to acquire inventions relating to generation and use, storage, 
accumulation, measurement, distribution or transmission of electricity, 
and to carry on the business of manufacturers of and dealers in electric 
wires, electricity meters, motors, steam condensing and water softening 
devices, electric lamps and switches, cutouts, batteries and appliances, &c , 
electricians, electrical and general engineers, &c. Mr. L. A. Frank, 31, 
Wiltshire-road, Brixton, is secretary. 


DAVID MOSELEY & SONS (LTD.) — Reg. July 24, capital £300,000 in 
£10 shares (14,000 preference), to acquire the business of indiarubber 
manufacturers and merchants carried on as David Moseley & Sons, and to 
manufacture and deal in articles and goods made wholly or partly of india- 
rubber or other gum, &c. The firat directors are D. Moseley, J. F. Moseley 
and О. G. Moseley (all permanent governing directors). Reg. office, Chapel- 
field Works, Ardwick, Manchester. 


EAST ANGLIAN ENGINEERING CO. (LTD.) —Reg. July 22, capital £10,000 
in £1 shares, to take over the business carried on at Stowmarket by the 
Anglian Engineering Co. (Ltd.), and to carry on the business of consulting, 
mechanical and electrical engineers, manufacturers of motor cars, &c. The 
first directors are F. Taylor, H. Mase and H. W. Wilson. 


EAST INDIA TRAMWAYS CO. (LTD.) —Reg. July 25, capital £80,000 in 
£1 shares, to construct or acquire and work tramways, railways, &c., in 
India, including the undertaking and concessions of the East India Tram- 
ways Co. (Ltd.) (in liquidation), to equip, maintain and work by electric 
or other power any of the company's tramways or railways, and fo carry 
on the business of tramway, railway and omnibus proprietors, carriers of 
passengers, &c., manufacturers of and dealers in locomotives, rolling stock, 
accumulators, dynamos, suppliers of electricity, &c. 

JULIAN AND SONS (LTD.)—Reg. July 22, capital £2,500 in £1 shares, 
to acquire and carry on the busineas of wholesale and retail ironmongera, 
electricians, &с., carried on as Julian and Sons at Basingstoke. The first 
directors are H. Julian, A. Julian and J. Falconer. 
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' SOCIETY OF MOTOR MANUFACTURERS AND TRADERS (LTD.)—Reg. | of the company’s officials had been sent to America to see what was being 


July 16, with 100 members, each liable for £1, with objects indicated by 
title. Management veated in a committee. 


SOUTH AMERICAN LIGHT AND POWER CO. (LTD.)—Reg. July 24 
capital £100,00U in £1 shares, to carry on in the Argentine Republic or 
elsewhere the business of electrical and general engineers, suppliers of 
electricity or gas, and contractors for, manufacturers of and deelers in 
plant, machinery, appliances and things used in connection therewith. 
The first directors are C. R. Thursby, C. M. Wilkins and J. Young. Reg. 
office: 37, Lombard-street, E.C. 

SOUTH YORKSHIRE PROMOTERS (LTD.) — Reg. July 26, capital £99 in 
£1 sbares, to carry on the business of an electric light and power supply 
company, electricians, electrical, metallurgical and general engineers, &c., in 
the West Riding of Yorks. or elsewhere. The subscribers are: A. Etchelle, 
engineer, W. Bayliss, engineer, Н. Eckersall, J. B. Hyde, engineer, С, К. 
Hamilton, P. A. Ramage, engineer, and V. R. Milner. Reg. office, 70, King- 
street, Manchester. 


SOUTHERN COUNTIES MONO-RAIL SYNDICATE (LTD.)— Reg. July 24, 
capital £50,025 in 500 ordinary shares of £100 each and 500 deferred shares 
of ls. each, to construct, equip, maintain and operate railways on the 
* mono- rail or other system, to acquire railways or tramways, and to carry 
on the business of railway, tramway, telephone and telegraph proprietora, 
manufacturers of rolling stock, electricians, electrical, metallurgical, 
mechanical and general engineers, suppliers of energy, &c. 


LEEDS COPPER WORKS (LTD.) (formerly ENGLISH ELECTRO-METAL- 
LURGICAL CO. (LTD.), re-named June, 1902).—In the return to May 23 the 
capital is given as £700,000 in 300,000 preference and 400,000 ordinary 
shares of £1 each, all of which have been taken up. £1 has been called up 
on each of 200,000 preference! shares, and £198,800 has been received, 
leaving £1,200 in arrears. £500,000 considered as ‘paid on 100,000 
preference and 400,000 ordinary shares. Mortgages and charges nil. 

' METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—he return to April 1 
gives the capital as £1,000,000 in 100,000 shares of £10 each, all of which 
have been taken up. £10 has been called up and paid upon 97,968, 


£20,320 is considered as paid on 2,032 shares. Mortgages and charges, 
* £470,000. 
CITY NOTES. 
e cl Н 


MEMORANDA.—Bank rate 3 cent. (since Feb. 6, 1902). Price of 
silver 24 hd. per oz. (July 31). Consoles (28 per cent.) 95 10-95 5 for 
money, 953, —95 7, for account; 24 cent. 954—96 (July 31). Consols 
Pay day, Aug. 7; Stocks and Shares Dontinüation Days, ze 12 and 26 ; 
Ticket Days, Aug. 13 aud 27; Pay Days, Aug. 14 and 28; Mining 
Share Carry-over Days, Aug. 11 and 25. 


BLACKPOOL AND FLEETWOOD TRAMROAD C0.—The half-yearly report 
shows that the balance available for dividend is £3,538, of which £3,000 
is devoted to payment of a 4 per cent. dividend and £500 is written off 
depreciation reserve and £38 carried forward. The total receipts amounted 
to £9,941, and the car mileage to 189,787, against 212,695 in the preceding 
half-year. The number of paszengera carried was 679,740. 

BLACKPOOL ELECTRIC TRAMWAYS (SOUTH) (LTD.)—A meeting of 
stockholders will be held on Aug. 7 to consider their position.” 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.)—This com- 
pauy has made an issue of £110,000 44 per cent. debenture stock. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)—An interim dividend of 4 per cent. per annum has been 
declared on the ordinary shares for the half-year ended June. "The elec- 
tricity supplied in the company's London districts during the half-year 
is estimated to realise £45,985, compared with £59,695 for the correspond. 
ing period last year. The transfer books and register of members will be 
closed from August 8 to 21 inclusive. 


CRYSELCO LIMITED. —Мг. Н. S. Deacon, hitherto secretary and general 
manager of this company, has been elected to a seat on the board, and has 
been appointed manag'ng director. 

. DUNDERLAND IRON ORE CO.—In the report presented at the statu- 
tory meeting on Wednesday it was stated that Dr. Lehmann, represen- 
tative of the Edison Ore Milling Syndicate at Dunderland, had entered 
on his duties as manager for the compavy. The contractors are ener- 
getically proceeding with the works. 


ELEKTRIZITATS AKTIEN GESELLSCHAFT VORM. SCHUCKERT & CO.— 
The accounts show a deficiency of 15,500,000m. (about £775,000), owing to 
depreciation of material, writing off, and the formation of guarantee funds 
for depreciation to the ataount of 9,000,000m. The meeting to be held on 
the 19th inst, will consider a proposal t? cover the loss by drawing on the 
reserve. 

HONG KONG ELECTRIC CO. (LTD.)—The annual report states that the 
equivalent of 16,500 8 c.p. lamps was connected on June 1, and there were 
85 arc lamps. During the year the three original incandescent lighting 
sets laid down ia 1890 were discarded, and a steam alternator was sub- 
stituted while a duplicate steam alteraator was being erected, A dividend 
of 8 per cent. was declared. 

LONDON, TILBURY AND SOUTHEND RAILWAY CO.—At yesterday's 
meeting, the chairman (Mr. H. D. Browne) announced they had obtained 
in the bill now awaiting Royal Assent powers to adopt electric traction on 
their railway, but before doing anything they proposed to await the 
result of the electrification of the District and Metropolitan Railways. One 


done there. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—An interim dividend 
is declared for the half-year to June 30 at the rate of 7 per cent. per annum, 
ап increase of 1 per cent. on the interim dividend paid for the same period 
last year. | 

SOUTH-EASTERN RAILWAY CO.—Yesterday (Thursday) the chairman 
(Mr. H. Cosmo Bonsor) stated that the board were watching with the 
greatest interest the improvements that were being made in the employ- 
ment of electricity for drawing trains, and as soon as they could see that 
it was applicable to any portion of their lines they would ask the share- 


holders to adopt it. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Aug. 7 a special settling day in £500,000 in 4 per cent. mortgage 
debenture stock of the British Westinghouse Electric and Mfg. Co. (Ltd.), 
and has also ordered the stock as well as the further issue of 10,000 6 per 
cent. cumulative preference £5 fully-paid shares of the British Insulated 
Wire Co. (Ltd.) ; the further issue of 5,000 ordinary £5 fully-paid shares 
of Callender's Cable and Construction Co. (Ltd.) ; the further issue of 
14,500 £5 fully-paid ordinary shares of Edmundsons’ Electricity Corpora- 
tion (Ltd.), and £50,000 4 per cent. first mortgage debentures of £100 each 
o ae 1 Hil Electric Lighting Co. (Ltd.) to be quoted in the 
official list. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week | B | Inc N 
Line. ended E or Dec. ! f Ай I Inc. or 
£ £ £ £ 

Aberdeen Corporation... SUR "m е - = 
Ayr Corporation ...... . .. July 26 | 874| ... 3,8205 
Birmingham Tramways. „ 26 4 835 ＋ 196 15,082 |+ 6% 
*Blackburn Corporation... ,, 25 885 ＋ 178 14,747 | + 2,738 
Blackpool Corporation... „ 24 | 1,902/+ 118 14,177 |— 840 
Blackpool and Fleetwood, „ 26 | 1,209 |+ 171 3,559 |- 672 
Bolton Corporation ...... "i o TA aia m 
Bradford Corporation. „ 27 | 5,155 4 2,145 56,917 789,201 
Brighton Corporation. , 27 869) ... 25,051 | ... 
Brisbane Tramways...... June 11 | 2991|+ 437| 24 | 54,802 |+ 4,649 
*Bristol Trams & Carriage July 25 | 4,720|+ 45 3 | 15,155 |+ 299 
Buenos Ayres & Belgrano June 29 | 2801|+ 64 26 | 68,345 |+ 821 
Burnley Corporation .. July 26 615|-- 218117 | 12,070 |+ 4,234 
Calcutta Tramways Со... „ 26 |823 460 |+-Е3%,419 B 07,316 | + B17,464 
Cardiff Corporation ...... „ 26 | 1,543 21,445 " 
Carliale Tramways Gs „ 26| 2lol+ 8 730 5,065 .+ 365 
Central London Railway „ 26 6, 218 7 216 4 | 26,591 + 2,195 
City & South London Ry. „ 27 | 2,715 |+ 809 4 | 10,891 |+ 5,51 
Cork Elec. Tram ways Co. „ 24 986 |+ 425 829 | 14,782 |+ 1,402 
Devonport & Dist. Trams „„ 18 511 T 40 284 11,622 |+ 565 
Doncaster Corporation... “a vds “ч a I 
Dover Corporation ...... „ 26 256|- 12 3,841 — 92 
Dublin & Lucan Railway , 27 123 — 11 495 — 85 
Dublin Southern Dist. . .f, 25 1, 139 T 30 441 — m 
Dublin United ............ t, 25 5,987 T 355 +4 |14441 
Dudley—8Stourbridge... „ 18 898|-- 189| 284 20,271 |+ 2,869 
Dundee Corporation. „ 28 791 — 417. ө 
East Ham Council „ 25 451 92 5) 2,660 |+ 445 
Gateshead & Dist. Trams „ 18 | 835 T 213| 284 19,958 |+ 2,859 
Glasgow Corporation. „ 269, 255 — 2,1800 - ө 
Greenock & Port Glasgow! „ 18 507 + 242| 284 13,225 |+ 7,6% 
Hartlepool Tramways ..| „ 18 | 333/+ 27 284; 6,761 |+ 742 
Hull Corporation ......... | » 25 | 1,6951+ 4| 17 29437 |t _ %2 
Isle of Thanet Co... „ 19 1, 300 — 59 29 14,430 |+ 5446 
Kidderminster & Dist... „ 18 163|-  18| 283 3,297|+ 84 
Leeds Corporation „ 26 | 5,034|+ 766| 18 , 14,524 |-- 14,594 
"Liverpool Corporation... „ 19 |10,748 J. 446| 29 975,241 | +23,165 
Liverpool Overhead Rly. „ 27 1,561/- 47| 24 6,375 — 5% 
Manchester Corporation ae т T 26 ane 
Merthyr... meeen „ 18 214|- 37 283 5,752 — 752 
Middleton ..... „ 18 338 164 5,191 ө 
Newcastle-on-Tyne Corp „ 26 2,864 "MO - 
Oldham, Ashton & Hyde: „ 18 604 |+ 57 284 14,577 |+ 507 
Perth(W.A.) Elec. Trams; „ 25 926|- 664/129 31,560 |+ 5,102 
Poole & Dit. . .... „ 18 322|- 9| 283 6,058|- 99 
Portsmouth Corporation „ 26 | 1,794 |+ 921. e 
Potteries ............ ees yy 18 1,488 . 19 283 41,014 |+ 155 
Salford Corporation ... ... "T TA ies КТ ә, 
*Sheffield Corporation .. „ 27 | 4,052/+ 395 4 | 17,001 |+ 2082 
Southampton Corporet'n|  ... jas m ir е7 ө 
Southend Corporation... „ 25 354, ... | 16| 4,258 .. 
Southport Tramways „ 18 358 ＋ 139| 284 6,478 |+ 2,221 
"Б. Staffordshire Trams... „ 18 | 829,- 16| 284| 21,957 |+ 684 
Sunderland Corporation. A йе m " 1291 
Swansea Trams. . „ 18 627|+ 9| 284| 13,015 |+ 142 
Taunton Trams... „ 18 88 .. | 284) 1,728) — 2 
Tynemouth & Dist, . „ 18 458 . 53 284 7,239|+ 6l 
Weston-super-Mare ...... „ 16 260 ... 104; 1,980 
Wigan Corporation. un a by ji 2792 
Wolverhampton District 18 | 277 |+ 214 284| 4,283 1+ 2 


(a) These comparisons are with the correspondin riod last year. 
е Partly electrical. t Minus 8 days. { Minus? dad § Plus 2 days q Plus 8 days 


THE ELECTRICIAN, AUGUST 1, 1902. | 617 
—————MÓÓ—— M MÀ M M M ——————— 
LE, — — — — — —— ôWlw 
ELECTRICAL COMPANIES’ SHARE LIST 


A Ж we АБЕ £5.23 =>у}-_ = = at 
PRESENT | AMOUNT| LAST PREVIOUS Price КАТЕ PER BUSINESS DONE 
UNT M E NAME. Week's PRICE, A, CENT. DIVIDEND DUE. DURING WEEK 
ANo r —.— JULY 23. July 30. YIELDED. ENDING JULY 30 
3 en ELECTRICITY SUPPLY. ns "ч А à А à £ s. d. Highest | Lowest 
£100,000 Stock 140 Do. 43 136 Deb. Stock Prv. Certs, (red. & con.)..| 108 106 108 106 4 во pa ^ ee 
7,500 10 14/0 | Bournemouth and Poole Elec. Supply От@..........|  !!à 123 111 12 512 0 nes RS - 
7,500 10 4/6 on 4 per Oent, Oumulative r iE 9 10; 45 9 i» 10 Ms 
470,000 | Stock 4% 7 Oent. Debenture Stock (rei) .. 101 104 101 104 467 * a > 
20,000 5 4/6 oa FE Каке Elec. Suppl y QM. nel! 9 9j 91 93 £8. 3 xe 91 97, 
20,000 5 8/6 Do. 7 per 1 Preference ......... CIN Us J 9% 91 3 11 10 | March and September 9, ed 
82,000 5 8/6 | Calcutta Elec. Supply Ordinary 8} 8 9 3 6 8 NE Чр "T 
£250,000 | Stock 4% | Central Electric Supply Co, 4% Guar, Deb. Stock. 105 107 105 107 815 2 өө 98 — 
50,000 - 6/0 Charing Cross & Strand Elec, Sup. ut to 50,000) : " , P 5 0 0 | February and August “ ese 
* «ee . (50, 001 to 10 000) SOC ͤͥ „„ eee =. oo eee 
70,000 Я 3/3 Do. Cent. Preference ........... ones 5i 5i і 3 18 3 : 
&350,000 | Stock | 4% | ро 4X Dot Stock Red 105 107 | 105 107 |8149 2 rs S 
44,436 5 1/6 Chelsea Elec. upply Ord. (Nos.1-14,000420,501-50,986) 6% tł 51 6i 212.2 К г ше. SS xa 
$150,000 | Stock Do. 4t per per Oent, Debenture Does (rod.) . wei UO 112 K9 119. 4 0 6 | June and December... 
70,595 10 10/0 a of London Electric Lighting Ord. .................. 8i 93 8} 2 5 5 8 | Februaryand August 9 vee 
40,000 10 6 6 per Cent. Cumulative Prat =... 11h 124 19 12 416 0 | January and July - wee 
£400,000 | Stock А, * Do. 8 per Gent. Debenture Stock (гөй.) ...... 122 127 122 127 318 9 June and Decem ө - 
300,000 | Stock Do, 44% 2nd Deb. Stock Certs. (all pd.) ......... ICL 104 101 104 467 Р EX ©: 
+0,000 10 4/0 | Ооппфу of London and Brush Prov. Ordinary...... 8 9 8 4 490 ME 2 v 
20,000 10 6/0 Do. б per Cent. Oumulative Preferenes.........| 114 123 là 12 416 0 | Marchand September|  .. ae 
400,000 | Stock a Do, Deb. Stock (all pd.) (red.) . .. 19 112 109 112 411 zn er x 
10,000 | - 5 6 | Folkestone city Supply Co. Ordinary .. сны bł ei 61 6 812 0 ie ae n 
£50,000 | Stock né Do, 43 Ist реро Stock (red. S1 18. 4208 102 105 ss А дч ta 
11,000 i 4/6 | Hove eire Nei GCSE SEE T 8 7 8 5 0 0 e 71¹ 2 
21,000 5 5 and Knighiabridge Ordinary — Xd, 10 11 10 11 4 10 11 ex “ E: 
10,000 5 E RET 4|. X ОВ в 6 4 811 January and July .  .. 
£90,000 | Stock 4 Do, TB. Stock (red.)...... Тер. Stk. (red.) xdil0L 104 101 104 8 18 11 FUR ad ni 
£115,000 | Stock i% лла Ыз. 00.4 & Notting Hill Oo.(J't. St'n. 244 105 109 les иЗ 8 15 0 M - * 
£111,000 2 or London pl Ordinary ШАБА тее FH ++» 14 1 14 1 з soe see eee 
19,540 = 5 3/0 Do, 6 per Oen Geta’ Poston 99999022980Q*29909* 294 999227 4 4 4 4 6 13 4 LII 48 s.. 
£250,000 | Stock 4% Do. 4 per Gent. Ist Mo Debentures ...| 94 99 94 99 4 010 Nar., June, Sept., Dec.“ 954 к 
100,000 10 7/0 | Metropolitan Elec. Варр! у 1 to 85 6,000) iine 15 lez 15) 16 318 9 | April and October...... 16 155 
£220,000 | Stock De. per Cent. Bob. Stock First „| 108 113 108 112 4 0 5 June and December. 109 A 
Btock Cent. Mort. ee Stock d). 98 101 93 101 810 0 м ín ни 
10,852 10 0 LO [ТТТ ҮТҮ ЛИГИ: 184 143 184 14j 1 2 9 March 999999999 999 999 Coe ene see «oe 
12,194 H 5/0 nie E „„ DD 5 6 5 6 4 8 4 " re eee 
289.880 4% Do. 1% Debenture Stock . * a це. | п. у" 4 0 0 = — — 
„ Rand Electri КЕ SSCL ва SCE CSRS LESOL 9999279 9* ee s.. eee c 
2185,00 Stock Fixer Flats Elect. Li. & Traction Б ist Мог.рер.... 70 75 70 15 | | January and July... ... — 
£100,100 100 44% |*Royal Electric Oo. of Montreal 447 1st Mrt. Dbs... | 103 105 108 105 | 4 7 0 | April and October...... we v 
40,000 $ 5/0 | Bt. es and Pall Mall Electric Ordinary oe XG 14} 14) 154 413 7 | February and August vee ose 
30,000 E 8/6 De. per Cent, Preference . 8i Oe 8 13 8 is m © E 
4150,000| Stock | $i» Do. o, per per Cent, Debenture Stock (red.) — 97 100 97 100 810 0 - — - 
12,000 L йз kets | Hleotrio Bupply Men idi c. АЁ з 03 ше : 
450,000 Btock 4x a 4% Debe $*9999*55529909* ECE SOREE О xd 80 90 80 90 4 ^ 11 eee eee c- 
65,000 D ee Bouth London Hleotrio Bu Bupp ly Ordinary.. . 3 2; 3 Ex — P 
110,000 £ 56 | Westminster Electric Supplv у Ordinary ates, XR 1б. 114 o} (1% 4 15 8 | March and September 1175 1 
28,141 5 1/3 Do. 5 Per Cent. Cum. Pr oer ese „ 008 ob . - 63 62 51 62 40 0 T 6 of 
$09,007 А ELECTRIC RAILWAYS, TRAMWAYS, ^s " ü á a (dt [зейш Bd 
2 Ar entine Shares 1 to 260, 00 Pee tenn. 994 eee Octo „. oo 
£230,000 Stock в Фо. y eim 6% Deb. ws in dou]. ME- 89 195 130 412 2 ра „ 
20,000 10 6/0 | Barcelona Tramways ORBE" солсада адына — 9 10 9 11 214 7 - 81 9j 
10,000 10 5/0 Do. Cumulative Preference .......... ..| 84 9 84 9% 6 6 3 — 8 ee 
£148,100) Stock % Do. 4780 Debenture Stock (red.) . xd 95 100 93 98 411 9 - $e SE 
15,000 10 [0 | Blackpool and Fleetwood Tramways... ud 4 144 133 14 i 498 " we - 
15,000 - ose Brisbane Electric Trams, Investment Ord... ius 8 dł 3 4 as (^ - өө 
75,000 5 2/6 DO. - "BY o eo, qul. В oH 6 500 "à 442 © 
‚000 к r^ Do. 4 Deb, Prov. Certs. sesser ак E e ues * - 8 ? 2 E 104} e" 
Bristol Tramwa B and — 2 e an ... — 
25, e 4 d | ax | Sab 8 otis, x = 
£100,000 Stoch 4% Do. b per Cent, Debentures ................. xd 105 107 105 8 14 9} | February and August e — 
10 4/0 | British Columbia Electric Railway Ordinary... 7 74 7 74 213 4 ex ^ - 
20,000 10 5/0 Do. 5 Preference...... 0 ЕГ 9 10 91 10 5 0 0 | May and November ... "i i 
0 437, Do. 43% Ist Mort. Debs.......... eee eoe | 102% 104% t03% 105% 465 — 2 
100,000 10 12/0 | British Electric Traction Ordinary. . 128 134 124 13 6 13 4 y 13 12% 
100,000 10 6/0 ро. 6% Cum. Pref.........000 12 12] 121 12 414 0 | February and August 125 12 
000 | Stoch 5% Do. ö per Cent. Perpetual Debentures . эбзе ABB 197 124 127 818 9 - 126 121; 
100,000 È t.. Buenos Ayres & Belgrano Ordinary OFF Cee eee eee ТҮҮ 1 1 1§ d өөө 0 ver eee 
40,000 5 8/0 Do, 67 "A'"Qum.Pref. . . . . . „ 4 5 41 l 514 8 9 51% 2 
27,600 5 10/0 Do, Ы red HII eee ees ова ree eee 5 5$ 5 5% | 5 9 1 oo 5 70 еее 
£320,000 | Stock 5 Do. Gent. ‘Debentares . re 102 105 102 106 415 3 Ms А ves 
$1?0,000| Stock s% Do. 2nd Deb. St'k Prov. бега. (ali pd... 95 88 95 98 5 2 0 ыз " 
70,00. 10 0 er, Mi emo .. ** = ITI 7 74 7 7% 4 0 0 soe eee 
£360,000 100 4% E 1st Deb, Stock (Bed) .... eic 106 108 107 109 4-8. 1 — 108; ete 
$50,000 1 1/ Cape’ Electric Tramways Shares cioe 28 28 21 24 6 4 6 D — 
£1,8.0,014 | Stock р Central London Ordinary Stock . . .. . . . . . . 105 108 105 10; 314 0 June and December. 107 106 
› Stock 4 Do. 4% Preferred nd С THC CEE "99 5929799 EERO 2029». 107 110 106 109 | 8 18 4 eee 107} eee 
£494,993 | Stock 4% Do. Deferred Stock ... 103 106 103 106 815 6 - 105 104$ 
£668,201 100 4% Do. 4% Deb. .... 115 118 115 118 8 7 8 ‚© К ves 
40,000 5 2/6 | City of Birmingham Trams. Co. 5% Cum. Pref. ... e nda 53 41 5i 4 10 11 2t . — 
, 100 4 Do. 4% lst Mort. Debs. Pep. RUE 104 101 104 8 16 11 А T ote 
£1,330,000 | Stock 94. | Oity and South London allway Ооп |, Ordinary xd 72 74 71 73 81111 February and August 78 72 
87,500 10 1 (Nos. to 60,005) DIDIT | ... * .. LT] I!" ve» 
1501000 10 p Do, (60, 28 10, 7000) ” PA аас, Е zi tis" 3 m hi £321 - а 
Stock b t. Perpetual Preference (1891 x ine 
£120,000 | Stock 5% Do. (1896) A qi NE 189 127 120 8 16 11 = a 129 " 
£150,000 | Stock "e Do. (1901) BEL абз нё ха 123 127 121 125 4 0 0 > 12? 126g 
£446,463 | Stock 4% Do. 4 per Oent. Perpetual Debenture .. 115 118 115 118 8 9 7 | May and November... я неа 
60,000 10 5/0 | Dublin United Tramways (1896) Ltd., Ordinary xd 11 124 1là 1 4 80 ^ А к 
59,987 10 6/0 Do, 6 per Cent. Preference. . . . se K 14 153 144154 817 5 de 8 i 
100 84% Do. _ 34 per Cent, Mort. Debs, ed 96 ay 96 gu 810 8 à Ы ч 
5 6,0 | Electric Lgt. & Traction of Australia 6% (ie Pret. 4} 41 44 43 6 6 4 45 ТА oes 
£75,000 | Stock o5 Do. брег Cent. Debenture Stock (red.) -| 99 10: 99 102 418 0 Šu >i as 
78,600 10 8/0 | Great Northern and City Railwy Pref, e (1%) — 8 9 8 У 8 6 8 А ese 
20,000 10 8% he Tramways Ordinary ........................ e| 23 24 23 24 2 17 2 | March and September ө 
10,000 10 1 о. 6 per Oent. Preference... LIII 131 133 131 182 4 7 3} n 1 
€800,000 | Stock 2 4t per Gent. Debenture ...... xd 108 110 108 110 4 1 9 | January and July 
82 15 T4 ia of Thanet Е Electric Trams and Light’ g 5% Pref.. RA aie 4 A 5 00 Dii 
1 Liv 1 Overhead way Ordinary .......... 413 4 4i 3 3 2 | February and t 
1000 | 10 | i2 | Da 5 por Cent. „ 10% 10% | 415 3 M. C PT 
$125,000 | Stock 4% Do. 4 per Oent. Debenture .............. xd 99 101 99 101 | 319 3 | January and July... 
51,501 10 5/0 | London United Trams 5% Cum. Pref. (£10 paid) = 10$ 11 100 11 [41011 = 
£0,999 10 2/8 Do. (7, 108, paid) "i 8 83 8 84 48 6 ҳа 
£655,341 | Stock 37 Do, 4% 1st Mortgage Debenture Stock .. =| 107 109 107 109 813 3 - 
£169,659 | Stock 18/0 Do. Prov. Certs. (275 paid) 81 83 81 83 iss eee 
$6,500,000 | 81,000 5 Milwaukee Elec, Rail,&Lt.Co.b%30yrCn.Mrt.Bonds | 119 117 12 117 aie ра 
460,000 100 Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs.(1908) ...| 104 106 106 108 | 414 5 өөө 
100 y 4 Do. Sterling 44% Debentures (1922) ............. | 104 106 107 109 444 - 
2 - 4/0 N P б o! 5 e oan » T 3 8 6 13 4 Ме 
, 6/0 per t. ve LETETT 4 35 4: 6 13 4 M 944 099 900 599 099 909 FET ees 
£181,800 100 5% per Cent. Mort. Debs. (Reg.)... 93 98 93 (8 5 2 0 "T vee 
£150,000 | Stock 57% i P4 Elec. раша Ltd, Ist Mrt, Deb. Stk . 100 103 100 103 417 6 one 
10/000 10 pn X cm б per Oen mee гесе... Bf 10 of d ‘ 15 2 February and August 
per t. ve —— l 5 2 e and Augus 
4120,000| Stock | 4% . 4 per Cent, Debenture Stock .,............. 108 111 108 11 4 110 * 
үсү - a коп Lancas i ооо ao ue & Power Ord... " 3 
y io " reference p —— Е = April an — 
60,000 1 ++ Do. 3 Gully aid "99 999 999 099 999099 Fee T - — " П 
690,000 | stock | ~ Do. 44x Debenture Stock (70% paid) ............ = : January and July ..... 
Btock 896 Water lce and City Ordinary — REP a^ — 9 ТТТ 92 90 92 95 8 з 0 June | 
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OUNT Pasviovu BATS PER BUSINESS Do 
Heigl ui Dirvi NAME: Wu's час Weda esky. vo DIVIDEND DUB. DURING Whe | 
'| SHARE | DEXD. JuLy 23, | July 30. IELDED, ENDING JULY 50. 
483,300 108 4X PAm аа 14% Mort. рер. (red,) 98 102 98 102 1 15 p January and ‚= M 
i | бап [| өөө oo aR өөө өөө P 
25,000 10 eee 7. Се 33 1$ d 43 sw June and Decem өе eae 99» 
£110,700 100 soe Do, ë per Debentures n ppe , . 70 80 70 80 nee 6—6 sês 
£78,840 Stock 15/0 #268 BOSSE HGS BOSSES SOTSST ORE WHEREIS ето вее ха 48 49 45 48 6 1 7 Feb., May, . Aug,, Nov. ove m 
48,105,680 | Stoch 80/0 Preferredl...ccccccoccsocces Sees e Xd| 90 92 89 91 06 6 4 7 " 91] 89 
88, 105, ö80 Stock 2/0 . Do. Deferred 2056S 6 DEL FO EHE 06000 690900 200 D ORbDo о Oh ево eb 7 64 7 1 8 7 eee ese 
$18,888,800 $100 $1 Commercial Cable Ca: Stock.. 00000 000008 %% 165 170 165 170 4 14 2 Jan., Ape Ape., July, Ось. eee 
1,841,200 Stock 4 * Do. é per Oeni. benture ook. cee DI 95 97 95 97 4 2 6 IL i 96 953 

16,000 lo Опра Submarine Ordinary 7 o= ro- 00000 4 5j 4 7 6 6 | February and August — 

6,000 10 lop Do. Preference 10 per Cent. 690000208 ое» Qo TIT "s 12 p 1 18} 7 8 2 9 U ее ses 
* 13,000 5 Direct Spanish FFF 8) | 514 4 A and Odkober .. z 

6,000 5 | 5/0 Do.  10perOent. ulative Preference ..... 7 84 7 617 8 » ' ec — 
£30,000 50 D. 4 t. Debentares m- 9s% 1054 99% 103 4 7 8 | January and Уау... ~ : 
60,710 20 % | Direct United States Cable, rur 'xd&bonus 10 11 10 ц 618 2 | Jan., Apr., July, 19 10} 
£96,200 100 fig | Direct West India Oeble 44 Ha. Db. (within Nos. 1 LEN 117 127 10 3 уше: December -- " 10 
: Sock Ordinary ... x bonus. ) (red.). an. 
4.8, ee Sook | 118 | "Do. Bt per ent. Preference — i 87 Fo 87. 90 | 817 8 ч 16 10 
21, 684, 64 Stock 4% |е Do. (per Oent. Mort. 103 418 108 112 812 2 | May and November . „110 1084 
800, 10 9/6 Western Extension 00: 000000000000000 0000000000 800 95996 9 coear 12 18 12 13 5 7 8 Jan., Apr., July, Oct. 1°,% 12 
520, 000] Shook 4 Do. (per Cent. Debenture Воск, Т xd 109 114 107 112 811 4 | February and August 1113 110 
£800,000 100 4% "Western and B. African 47 Mort. De wer 100 108 100 108 819 0 | Fe and August > - 
£200, м 4 Do. (4 per Oant. Mauritius Sab. 100% 108; 100% 108; 818 8 | May and November ... - " 
150, 10 . 5/0 | Great Northern of JJC 27 25 27 511 1 | January and J Saves 25$ ‘ee 
£70, 108 43% | Halifax’ Bermuda rr — 99 102 99 102 4 8 1 |Juneand Deoember..| .. — 
17, 25 87/6 Indo- Platino-Bras % an 6 per 000000000 П to1 (red. 87 41 87 41 6 1 11 and November . hend * 
£100, 100 6 London Platino- Debs, 100 104 101 105 5 17 1 | March and Septem ow on 
£100, 100 4 Pacific & European Tel. 4% Gaar. Debs. (red.) ... 99 102 99 102 819 5 | June and December... а - 

15, 10 ose *Weat African Telegraph Shares 000 900 OO сво ооо 000060 0 о 8} 4 8] 4} ee ace oon $ ves 
£189, loo Б ро. 5% Debentures (red.) . . eee eee | 100 108 100 108 418 5 | March and September - - 

80, 23 oe „Wert Coast of Amerios....... 090000000000900009 000009 00. 609 / à i i i өө, ooo | see e 

150, 000 100 4% Do. 4 per Cent. Debentares 9000000000009 000500 tee 97 100 97 100 4 0 0 January and eos cbe sse bid 

88,821 : 10 өөө Wert India and Panama *99000990000500000000000f 90049 0000- ое, i i May and Novem өе э» 9 
84,568 10 6/0 Do. 6 per Cent. lat Pref. ee өто 4 53 4 5; 11 8 6 90 ШШ 53 4j 

4,669 10 өөө Do. e per Oent. and Preference — e 8 é 8 4 se. " А эзе 

£80,000 100 5 * Do. 5 рег Oant. Debentures e 000009 000000000 99 102 99 : 1 18 0 J and July 000 02е ee? 
207,980 10 Western Telegraph (late Br sili'n Submarine) . . . . 114  12j 11} 12 516 4 | Mar, Oot., Dec. пі m 
£15,000 100 b * Do Бре рь (з Debs. oss| 101 104 101 104 416 2 une and December... 

,000| Stook 4 Do 4 per Cent, Deb. Btook (rod. . . 98 101 97 100 402 m | 903 073 

44,000 £5 6 | Obili Telephone (full en d i i „ 4 6 5 6 | August 

L 00000 . 900094 ооа X * 1 000 000000 099 000 000 006 өө мы 

$24, 10/0 8 Consolidated Telephone Con. and Manfg. ........ 2/6 16 26 12 0 0 | Aprii and Octobet...... - и 

12680 1 atk Monte Video „ id 1 i i 5 0 0 | November ........... „> " 

e 86.492 1 1 Ро. 5 рег ent. Preference »0000000«00000 0000 oo 1 1 b 0 0 M s "өз 

£963,888 | Stock 6 National Co. Preferred Stock 3 99 95 9) 918 ove 97} 95 

200, 5 07111 Do. Preferred Shares (£3. 108. paid) .. | 46 4 4 4 646 64 - - 
£1,966,667 Stock 4% Do. Deferred Stock . % cae 000000900 000 000 % e 000108 90 55 69 со 7 10 0 536 56% 

16, 10 0 Do. 6 per alativo Ist Preference 14 12 14 s 5 9 | February and August — 

45, 10 6/0 | Do. 6perOent. Cumulative ind Preference...) 11 13 11 1 112 4 " " — 

8 2/6 Do. 5 per Oant. Non-Oumulati .| 5 5 4j bè 476) n зә . 2 
2,000, 00 Stock х |е ро  Debenture Stock 8} per Cent. (red.) 94 97 98 3 it 5 | sume and December... 36: 951 

4000, 000 Stoch 4 Do. 4per Debenture wee X23 100 1098 106 3 15 6 1099 - 
171,604 1 0/81 O 090900000000090090000000090000£000000000000000000 o оғо’ ос i lis 1 dy 5 12 11 and Gotober. 0 өө Í 
4 Б) 46 |United Biver Pinia eee wim | di si 4 и еа [Jay а a | ©, 

5 6 Qumulative E теѓ. 000006000 Ce 00009-0009 оо! une oe 
& 79.947 | Steen oW |* ро 45 Gent. Debentare Stock (red.) . ..| 101 104 э 4 416 2 | June and December... "id м 
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Tur meeting of shareholders of the Central London Railway 
took place on Tuesday, when Sir Henry Oaxrzx, the chairman, 
brought forward a number of facts concerning the half-year’s 
working. These should afford welcome encouragement to the 
advocates of tube railways, and, at the same time, be a 
sufficiently satisfactory answer to the croakers who have 
pessimistically predicted for them all manner of disasters. 
Evidently tubes spell neither financial ruin, devastation from 
vibration, nor suffocation from vitiated air. As regards 
finance, we are glad to record that after paying substantial 
dividends, the direotora are able to earry forward no less than 
£25,606. As regards vibration, what little there is of it will 
soon be remedied by the introduction of the new motor coaches ; 
while, as regards suffocation from vitiated air, we are 
assured there is no risk. The report of even the London 
County Council experts promises to be favourable. Many 
persons doubtless mistake for a vitiated atmosphere air that 
is merely warmer than that on the surface. At so greata 
depth the air is naturally less subject to the chilling influences 
of the English climate, whether of August or of December, than 
it is in the open; but it is not on that account deprived of its 
oxygen. Indeed, when the passenger has become accustomed 
to the temperature of the Tube any sense of suffocation 


entirely vanishes. 
— — 


We are able to announce officially the absorption of the 
English Electric Manufacturing Oo., of Preston, by Messrs. 


Dick, Kerr & Co. Our readers will remember that in 1899 
the firs-named company was formed under the control of: 
Messrs. Dick, Kerr & Co., the capital being raised privately, 
for the purpose of building extensive engineering works af 
Preston and carrying on the manufacturing business which 
has since turned out such a pronounced success. These works 
were described in an illustrated article in The Electrician, 
Vol. XLV., p. 814. The absorption will have very little effect 
financially outside the companies concerned, as it is effected 
simply by an exchange of shares and without the issue 
of fresh capital. It will, however, enormously strengthen 
the industrial position of Messrs. Dick, Kerr & Co., who are 
rapidly establishing themselves in the front rank among 
British manufacturers. As an indication of the prosperous 
position of this concern, we may add that the average of 
profits for the past three years has been over £60,000, while 
the estimated profit for the current financial year is stated at 
£100,000. We are glad to learn that this firm is under- 
taking several important further contracts in, among other 
places, South Africa, where—especially on the Rand—con- 
ditions are now ripe for British industrial enterprise. 


— рень 


Тнк scheme for the abolition of steam locomotives in the 
long tunnel leading into the New York terminus of the New 
York Central Railroad has at length taken shape. It is of 
much more ambitious proportions than it was at its first incep- 
tion, involving, as it does, the electrical equipment of the entire 
railway for a distance of 80 miles from the city terminus. 
To operate all the heavy freight and passenger trains which 
crowd this busy part of the company’s system will require a 
power station of no less than 100,000 н.р. The cost of the 
equipment and conversion is estimated at £2,900,000. If this 
scheme is ever carried out it can scarcely be allowed to remain 
on the present proposed basis. It is incredible that the delays 
and inconveniences will be tolerated which must result from 
the necessary halt to exchange locomotives 80 miles from New 
York. We may look on the project, therefore, as the first 
stage in the electrical equipment of the entire system of the 
New York Central Railroad Co. | 

We learn that it has been proposed to hold a Fire exhibi- 
tion at Earl's Court next year from May to October. This will 
tend to stimulate public interest, which, although vigorous at 
the present time, will by that time probably have died down 
to a large extent, unless, unhappily, another great catastrophe 
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gives it new Ше. At this exhibition not only will the question 
of fire fighting be dealt with, but the more important one of 
fire prevention will also receive a large share of attention. 
‘‘ Safeguards with reference to electrical wiring” is an exceed- 
ingly important item in the catalogue, especially when'some 
of the work carried out by so-called *' electricians ” is borne in 
mind. These men frequently know no more of electrical 
matters than carpenters, and are in absolute ignorance of the 
most elementary principles of wiring. The fire insurance 
companies seldom have the installation inspected; the central 
station engineer is powerless to refuse to connect, provided 
the insulation resistance comes out all right, and he—or his 
junior assistant—finds nothing wrong after quite a cursory 
examination. Then, after a short time, a fire occurs, the 
cause of which is either unknown or is due to defective 
wiring. The unknown causes also are, probably, defective 
wiring in the majority of cases. 
ee ; 

ELECTRICAL, engines and alarms will also be exhibited, but 
the exhibits themselves will be useless unless the public 
recognise the moral attached to the whole exhibition. America 
and the Continent are assisting in various ways, and we shall 
then see whether it is true that London is so far behind in the 
matter of fire prevention and fire fighting. If such prove to 
be the case, as is strongly suspected in many quarters, then 
the sooner the defects are remedied the better. Although fire 
risks and apparatus connected with conflagrations are not, 
perhaps, a cheerful subject wherewith to draw crowds to an 
exhibition throughout the summer, good will have been wrought 
if this exhibition should lead to real practical reformation. 

IN a Paper read by Mr. В. J. AgNorp before the American 
Institute of Electrical Engineers the author states that he is 
constructing 20 miles of track to be worked at 15,000 volts 
single-phase. Each car will carry a static transformer to step 
down to 200 volts, the voltage of the motor. The motor will 
always run at one particular speed, and when not expending 
all its energy in propelling the car will be engaged in com- 
pressing air to be used to supplement the power obtained 
from the motor in going uphill or whenever occasion requires. 
When descending & grade the motor may utilise its full power 
drawn from the line in compressing air, or it may be used to 
compress air with the stored energy of the train, thereby 
acting as a brake. Each car, by virtue of the air storage, 
becomes an independent unit, and would be capable of 
travelling some considerable distance in the event of failure 
of power on the line, and without the aid of storage batteries. 

— 

Тн ingenious system presents a very pretty problem. It 
is not easy to balance the pros and cons, and say at once 
whether the final result is in its favour or otherwise. From 
the point of view of economy of power, there is doubtless an 
advantage in maintaining an uniform load on the electric 
motor. But, on the othér hand, in addition to the extra 
capital outlay on compressed air plant, there is the unfor- 
tunate fact that the compressed air engine, even in the best 
of cireumstances, has only a low thermodynamic efficiency. 
And the way in which it would have to work on Mr. ARNOLD’s 
locomotive would be far from the best of circumstances. We 


fear the compressed air part of his scheme would be responsible 
for considerable loss of energy. Let, setting economy aside, 
there might be an advantage in special circumstances in having 
the locomotive so equipped that, if electric power should fail, 
it could still propel the train for a certain distance. 

— — • ä ἈœGꝑGe — —— 


Crystal Palace. — Sir William Chandler Roberts-Austen will 
distribute the prizes and certificates at the Crystal Palace 
Co. s School of Practical Engineering to-day at 12 noon. 


King's College, London. — The session 1902-8 commences 
on October 2nd. Some particulars of the course of instruction 
in the engineering. architecture and applied science division 
of the Faculty of Science are given in an advertisement on 
another page. 

Glasgow and West of Scotland Technical College.—The 
session opens on September 28rd, and the entrance examina- 
tion begins on September 15th. Some particulara of the 
courses of study, &c., are set out in an advertisemeni. 

Telephones in Berlin.—The German postal authorities at 
Berlin have completed the fitting of the 60,000th telephonic 
apparatus. Considering that Berlin has only a little over 
2,000,000 inhabitants, the number of telephones employed 
compares favourably with that in other European capitals. 

Wireless Telegraphy in the American Army and Navy.—It 
is quite probable that the Signal Corps of the American army 
will use a system of wireless telegraphy in the coming joint 
army and navy manceuvres, and the navy will doubtless make 
use of some system in the large naval mano uvres to be held 
in the Caribbean sea next winter. 

Chartered Institute of Patent -Agents.—The qualifying 
examination of persons desirous of being registered as patent 
agents will be held in November. Particulars appeared in the 
Illustrated Official Journal (Patents) of 80th ult., a copy of 
which can be obtained on application to the secretary, 
19, Southampton-buildings, London, W.C. | i 


Electrolysis of Gas Pipes.—The Scientific American states 
that the city of Baltimore has made an agreement with the 
street railway company for a copper conductor of nearly 2in. 
in diameter to be laid in the municipal subway at an annual 
charge of $500. To lay the conductor will cost about $20,000, 
but it is confidently expected that this amount will soon be 
saved by the decrease of electrolysis of gas and water pipes, 
and in providing such an excellent return for the power. 


An Electric Typewriter.—An ingenious typewriter of Ameri- 
can invention, worked entirely by electricity, will shortly be 
on exhibition at the Crystal Palace. The bringing back of 
the paper carrier at the end of every line, which in the 
ordinary typewriter has to be done by hand, is done auto- 
matically by pressing a button on the keyboard. The inven- 
tors claim that the machine works 50 per cent. faster than 
the present typewriters in use, and reduces fatigue to а mini- 
mum. 


Trolley Car Diagram of Connections.—We have received а 
diagram of connections of series-parallel controller and electric 
brake for two motors, arranged for electric tramways and 
designed by Mr. Е. A. О. Kochs, engineer-in-charge of the 
Sheffield Corporation tramways power station. It is now in 
its second edition, and was originally brought out for the use 
of motormen to enable them to learn something of the 
complicated mechanism of which they are in charge. The 
price is 1s. 

Wireless Telegraphy in Spain.—Elaborate comparative 
experiments with rival systems of wireless telegraphy are to 
be carried out along the northern coasts of Spain during King 
Alfonso’s yachting cruise. A Spanish officer named Cervera 
has brought out an independent system, and this is to be 
tested against that of Marconi. The cruiser “ Lepanto” has 
been fitted with the Marconi system, whilst Cervera's has been 
installed upon the King's own yacht La Giralda.” The 
system which gives the best results will be adopted for exolusive 
use in the Spanish Navy and public services generally. 

An Optical Method of Synchronising.—An optical method of 
observing (1) synchronism in the speeds of two machines; 
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(2) tbe increasing or decreasing variation in the ratio of their 
speeds; (8) the exact value of this ratio when it is such a 
fraction as 4, 4, 1, &o., has been brought forward by Mr. G. 
Gauthier. The plan adopted is to fix a mirror on the ends 
of each of the shafts of the two machines—the positions of 
which must be suitably arranged, the planes of the mirrors 
being slightly inclined with respect to the perpendicular to 
the axis of rotation. A ray of light is allowed to fall upon 
one of the mirrors, whence it is reflected on to the other one 
and thence upon a screen, where an image is formed depen- 
dent on the ratio of the speeds of the machines. 


Cable Interruptions. Date of Interruption. 


Latakia— Cyprus ãẽ . June 21, 1 
B/ ² ⁰ↄVWüm. ⁵ð ¼¼ĩͤuwů REA . April 19, 1902 
St. Lucia—St. Vincent е May 9, 1902 
St. Lucia—Grenada _...................................› May 9, 1902 
Dominica Martinique . May 9, 1902 
St. Lucia Martinique cce eee ene May 9, 1902 
Guadeloupe Martinique May 9,1902 
Santa Cruz—Teneriffe ......... FF July 7, 1902 
Puerto Plata - Martinique . . .. July 10, 1902 
Anjer — Kaliandaaaa 2 Aug. 2, 190 
Nagasaki— Fus ann 2 Aug. 5, 1902 
Guantanamo— Mole St. Nicholas Aug. 5, 1902 


. Cheap Wiring.—England is not the only country afflicted 
with contractors who carry out wiring at absurdly low figures. 
The Canadian Electrical News states that a contracting wire- 
man in Montreal carried out an installation of 15 points, 
s skeleton concealed ” work, at the rate of 75 cents. per point. 
This comes to 11:25dols., and out of this he paid 7dols. for 
inspection and certificate, leaving bim net 4°25dols.! The 
question is then asked, ‘‘ Where does he buy his material and 
what wages does he pay?” 

Obituary.— We regret to record the death after a short 
illness of Mr. William Caleb Wilkinson, superintendent at 
Ponta Delgada, St. Michaels, of the Europe and Azores Tele- 
graph Co., aged 50 years. Mr. Wilkinson entered the service 
of the Magnetic and International Telegraph Co. at a very 
early age, and in April, 1870, joined the Eastern Telegraph 
Co.’s staff. He was at Carcavellos, Portugal, for many years, 
and upon the establishment of the Europe and Azores Tele- 
graph Co. was appointed superintendent at Horta, Fayal, 
being subsequently transferred to St. Michaels. | 

Largest Crane in the World, —What is said to be the largest 

erane in the world has recently been built for the Kaiser Dock 
at Bremerhaven. The total weight of the crane, including 
counter-balance, is 474} tons, and it consists of a four-legged 
lower supporting a revolving centre post, to which is attached 
в horizontal jib, one arm of which carries a counter-balance 
at the extreme end, and the other arm a crab capable of 
travelling from its extreme end to the edge of the tower. It 
is capable of carrying a test load of 200 tons, The maximum 
pressure on the foundation imported through the centre pillar 
is about 520 tons, and tbe maximum horizontal force on the 
top of the tower about 98 tons. The total length of the jib is 
164ft., the height of the gantry rails from the ground being 
114ft. 10in. The crab contains the whole of the mechanism 
for lifting and traversing, the speed of the traverse being about 
26ft. per minute. The travelling mechanism is driven by a 
geries motor, and the lifting mechanism by two motors. 
. Longitude Finding by Wireless Telegraphy.—This has been 
tested by the United States Coast and Geodetic Survey, with a 
view to its use in countries—like Alaska—where there are no 
telegraph lines or cables. The tests were made between the 
Marconi station at Sagaponeck, at the eastern end of Long 
Island, and the United States Survey schooner ‘ Eagre," 
equipped for the purpose. From a point 30 miles east of the 
station half-hourly communication was kept up until the last 
intelligible message was received at a distance of 68 miles. 
The particular feature tested was the method of sending time 
signals by means of a break-circuit chronometer included in 
the battery circuit on the schooner ; by this each second-break 
on the chronometer was transmitted to the shore station. The 
results are said to indicate that regularly-timed signals can be 
sent in this manner at a greater distance than is possible for 
verbal messages by the Morse code. 


A Radiometric Receiver for Electric Waves.—Gordon F. Hull, 
of Hanover, N.H., described a radiometric receiver for electric 


waves at the recent Pittsburg meeting of the American Asso- 
ciation for the Advancement of Science which has many points 
of interest. Two silvered strips of glass or mica, of the 

proper length for the waves used, are marked at their centres 

by a fine diamond scratch. They are mounted vertically in 

the focus of a parabolic mirror, with their centres opposite, 
and near two small, thin, mica vanes, which are at the ends 
of an arm of a torsion balance. The resonators and torsion 

balance are placed under a bell jar, from which the air can be 

exhausted. The radiometric action due to the heating at the 

mica scratches or high resistances can be observed by a tele- 

scope and scale. The sensitiveness can be made greater than 

that of the Klemencic thermo-element, and the deflections 
are quantitative. 


Composite Arc Electrodes.—A new type of composite arc 
electrode is the subject of a patent issued to C. R. Boehm, of 
Charlottenburg, in Germany. This type is claimed to obviate 
such disadvantages as unsteadiness of the arc, formation of 
slag and production of smoke and injurious vapours. Finely 
divided fluorides, such as fluorides of sodium, calcium and 
magnesium, are intimately mixed. To one part of this mix- 
ture one part of pulverised carbon is added, and a paste formed 
by the addition of tar or other binding substance. In the 
баве of cored carbons, the core is formed of a mixture of 
fluorides and carbon, to which is added a silicate. The mag- 
nesium fluoride is not reduced in the voltaic arc of the carbon, 
but is dissociated ; the metallic magnesium thus produced 
being of an extraordinary reducing power, liberates the metals 
from their metallic salts so that the produced spectrum is a 
pure metal spectrum, whereas other arcs produced by metallic 
salts without the addition of magnesium fluoride show an 
impure spectrum of the salts or oxides employed, which are 
only partially reduced to metals. When the calcium fluoride 
is present an intensely yellow light is produced, which, how- 
ever, becomes of a flesh colour when magnesium fluoride is 
present mixed with the other metallic salts in the proportion 
of equal or equivalent molecular weights. 


Electrical Power for Mines.— An interesting description of 
the Kalgoorlie Electric Power and Lighting Corporation is 
given by Mr. C. E. Crocker in the Mining Journal. The work 
was started in June, 1901. The main building consists of an 
engine room 160ft. by 40ft. and 40ft. to the eaves, and a 
boiler house 120ft. by 48ft. No wood is employed, the 
buildings being constructed of steel framework and covered 
with galvanised iron. The condensing plant is built of jarrah 
framework and iron covering, and measures about 80ft. square. 
The evaporating plant consists of 10 cylindrical boilers 5ft. in 
diameter and 20ft. long, built in pairs, from which the steam 
is condensed in 40 vertical drums of galvanised iron. Hight 
250 н.р. Babcock and Wilcox boilers, arranged for wood fuel, 
generate steam at 1601Ь. per square inch, and are connected 
to four steel chimneys 120ft. in height. The feed water from 
hot wells is passed through a Holden and Brooke feed-water 
heater, by which the temperature is raised to 180deg., and 
pumped by two of Tangyes’ feed-water pumps, one steam and 
one electrically-driven. There are three main engines, each 
22in. by 44in. by 36in., vertical cross-compound, by D. Stewart 
& Co., of Glasgow, of 800 1.H.P. nominal, or 1,200 т.н.р. maxi- 
mum, running at 100 revs. per min. The shafts are hollow, 
and each carries the revolving field of the electric generator 
and a flywheel 19ft. in diameter, and weighing 88 tons. The 
revolving portion of the generator weighs about 16 tons, so 
that the total weight on the flywheel shaft is over 50 tons, 
including the crank discs. The engines are fitted with Corliss 
valve gear, the valve being placed on the ends of the cylinders, 
giving a very small piston clearance. The governor balls are 
driven by vertical shafting and Renold’s gear belts. 


Separation of Oil from Condensed Steam.—This subject was 
recently treated in a Paper before the Detroit Engineering 
Society by Mr. J. B. Bibbins, and he gave details of experi- 
ments made in the station of the Detroit Edison Co. The 
plant consisted of two 400 н.р. McIntosh and Seymour engines 
discharging their steam into a condenser which was capable of 
turning the condensed steam either through a coke filter into 
the boilers or directly to the sewer. As long as the water was 
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discharged into the sewer no trouble was experienced in the 
operation. of the plant. Then the coke filter was inserted, and 
the water returned to the boilers, the complete water cycle being 
performed, boiler-engine-condenser-boiler, Several months 
of successful operation followed, but at the end of this time 
oil was found to have accumulated in the boilers, presumably 
due to faulty operation of the filter. Subsequent experiments 
were condacted with mechanical and chemical treatment of 
the water, and in the latter what seemed a satisfactory solu- 
tion was found. Efforts at chemical disintegration were 
made, but without effect, and when coagulative tests were 
applied very satisfactory results were obtained. The chemicals 
employed in successive tests were fuller's earth, powdered 
marl (CaCo,), slaked lime and a double treatment of alam 
and Na, Co, With the calcium compounds coagulation 
occurred immediately, and a milky white curd of considerable 
volume and weight settled slowly to the bottom, leaving the 
liquid quite clear but slightly alkaline. The apparatus 
designed for use in the station of the Edison Company com- 
prises a mixing tank, small pump, roturn trap and filter, the 
method of operation being as follows :—Tank is filled from 
small pump, coagulator added from platform above, after 
precipation sludge valve is opened, and closed when pure water 
appears, finally, the trap valve is opened, allowing the con- 
tents of the tank to be forced through the filter into the pump 
suction of the boiler feed pumps. 


Lighting by Translacent Tubes.— Patents have been granted 
in America to Mr. D. McFarlan Moore on his system for pro- 
ducing electric light which is described in the Electrical World 
and Engineer. Briefly stated, the invention claimed by Mr. 
Moore consists of distributing or running a translucent tube 
or receptacle over areas, spaces or rooms to be lighted, the 
terminals of the tube being brought toa source of energy out- 
side of the areas or spaces, or in a location where the 
terminals may be suitably protected against danger of contact 
or accidental interference, the tube containing a gas which is 
of such character or degree of rarefaction that by the applica- 
tion of electrical energy or current to the terminals of the 
tube it will be rendered luminous by the transfer of the energy 
from one terminal of electrode to the other. In the practical 
installation of the system the translucent tube of glass may be 
built up in the position it is to occupy while in use, or other- 
wise distributed as a tube of glass over the spaces to be 
illuminated and its terminals, which are provided with 
suitable energy transferring electrodes or caps, brought to a 
protecting cabinet or wall pocket, in which they may be con- 
nected to the two poles of the energy supplying devices, the 
latter being mains or wires leading direct from the primary 
generator of E.M.F., which might be the terminals of suitable 
transformers adapted to give the required secondary voltage. 
In practice, alternating currents of greater or less voltage, as 
might be found desirable, would be used. For illuminating 
the interior of a dwelling or structure, the portions of the 
glass tubing which contain the luminous column from which 
the effective illumination is obtained, would be distributed in 
any desired way throughout the whole interior of the dwelling 
or structure as one or more tubes, with the conducting caps or 
terminals thereof brought from within the illuminated spaces 
or areas to an exterior cabinet or receptacle where its con- 
ducting caps would be located out of harm’s way, and in 
immediate connection with .the source of energy. Or, if 
desired, the energy might be carried into a building and 
suitable transforming devices located in sealed wall pockets 
within the same, the terminals of the tube being located in 
the same manner in the pockets, while the luminous portion 
of the tube would extend over or through theareas tobe lighted, 
being distributed in any desired form or manner therethrough. 
Mr. Moore claims that while his invention may be carried 
out with any form of lamp having the characteristics above 
described—namely, a translucent receptacle and energy sup- 
plying electrodes at the terminals of the luminous column, he 
prefers to use for the purpose a form of lamp consisting 
essentially of a translucent tube whose conducting terminals 
or electrodes are metal caps or carbon paste attached closely 
to the exterior of the tube, and transferring their energy by 
electrostatic action to the contents of the tube itself. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. Еосвмівв Р’'Агве.] 


Space Telegraphy.—Captain Jackson communicates a num- 
ber of valuable observations concerning the transmission of 
wireless signals at sea across intervening land. He finds that 
some of the waves are capable of passing through, over, and 
possibly round the land, though in doing so their energy is 
reduced to an extent depending upon the height, extent and 
nature of the obstruction. He describes a remarkable 
case of an extremely precipitous, narrow, but high promon- 
tory jutting out from the mainland, and consisting of hard 
rock containing iron ore. Its height was 800ft., and 
signals were sent from a vessel 18 miles off to a ship 
cruising about the promontory. The distance at which 
signals could be exchanged.in the open sea was 45 miles, bat 
the promontory cut them off entirely. It cast, indeed, a 
sharp ‘‘shadow,” the signals ceasing abruptly as the receiver 
disappeared behind the cliff In other cases the effect was 
less marked. Limestone was found to be leas obstructive, 
and sandstone still less so. A cliff of porous coral sandstone 
250ft. high and 6 miles across reduced the signalling distance 
from 25 to 20 miles. Weather conditions also have an impor- 
tant influence, especially in sub-tropical regions. In the 
Mediterranean, a scirocco wind, holding moisture, salt and 
dust in suspension, absorbs the waves to a great extent. 
Lightning flashes always produce signals, and sometimes spell 
words in the Morse code, though the usual type is that of the 
letters ei in the Morse code. As regards the relative impor- 
tance of the air wire and the earth connection, the author 
found that the absence of earthing in the receiver reduces the 
signalling distance by 50 or even 70 per cent., and its absence 
in the transmitter reduces it by 85 percent. But a condenser 
of suitable capacity acts nearly as well as a good earth. The 
air wire, on the other hand, is practically indispensable, as 
the author did not succeed in signalling over more than 2 miles 
without an air wire, even with good earthing. 

[H. B. Jackson, Proc. Roy. Soc. No. 462, July 8, 1902.) 


` Magneto-optic Effects.—W. Voigt reviews recent discoveries 
of magneto-optic effects in the light of his own theory, which, 
it will be remembered, rests on pure phenomenology,” and 
does not postulate either the electron theory or its rivals. The 
author refers especially to the observations of Corbino, and 
the new effect discovered by Majorana.  Corbino's effects 
were quite amenable to the author's theory, but were imper- 
fectly described. Later work by Corbino and Zeeman has 
led him to alter his views as to the nature of the Corbino 
rotations. Since in Corbino’s own work the phenomena are 
confused by the superposition of several simultaneous effects, 
the author requested Zeeman to investigate the case in which 
the sodium vapour has only a slight density, and at the same 
time the field has such a strength that the components of the 
doublet are sharply marked off from each other and from the 
reversed lines of the source which lie between them. Zeeman 
carried out this work and communicated the results to the 
author for publication. He found that the negative rotation, 
which was as high as 500deg. with a field of 18,000 units, 
decreased considerably on increasing the field to 25,000 units. 
This is a confirmation of the author's theory. As regards the 
Majorana effect, the author mentions. having received & 
letter from the discoverer, stating that he had obtained а 
preparation showing the effect 50 times more intensely that 
the colloid iron preparation previously described. But even 
now the constitution of the preparations depends so much 
upon accidental circumstances that not only the order of 
magnitude, but also the sense of the double refraction varies 
from one preparation to another. The author poinis out that 
the double refraction described by Majorana is demanded by 
his theory, and has actually been shown to exist in sodium 
vapour, but has been looked for in vain in heavy flint glass. 
The peculiar behaviour of solutions when the plane of polarisa- 
tion is inclined to the direction of the field is explained as а 
magnetic pleochroism which is governed by the amplified 
theory framed for explaining the Kerr effect and the triplets of 
the inverse Zeeman effect. In the language of the electron 
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theory, the electric field modifies the quasi-elastic forces in a. 
polar manner, whereas the magnetic field modifies the 
apparent mass of the electrons in a similar manner. 

[W. Vorat, Ann. der Physik., No. 8, 1902.] 


Preparation of Pure Iron.—The preparation of compact 
masses of pure iron is of great physical interest, and L. Houl- 
levigne has, therefore, studied the process devised by Gold- 
schmidt, which involves the reduction of iron oxides by means 
of aluminium. He recommends the employment of at least 
3kg. of substance, aluminium filings sifted, washed in petro- 
leum essence and dried, and pure sesquioxide of iron, free 
from sulphur and carefully dried, in excess of about 15 per 
cent. over the amount required for the chemical reaction, and 
crucibles lined with magnesia. If a lesser amount of the 
reagents is employed, the iron remains suspended in the shape 
of separate globules, in a cavernous mass surrounded by small 
crystals of corundum. The addition of 20 per cent. of 
powdered cryolite to the mass increases the fusibility and 
raises the yield from 30 to 53 per cent. The best commercial 
Fe, Os contains 98:2 per cent. of the oxide, but the slightest 
trace of sulphur is very noxious. There is even greater diff- 
culty in obtaining pure aluminium free from fatty matter. 
The best way is to wash the filings with petroleum essence 
and then dry them in a sand-bath at 150Jeg. for several days. 

[L. HouLLEvIGNE, Journ. de Phys., May, 1902.] 


_ Magnetic Double Hefraction.—Q. Majorana has discovered 
in the case of magnetism an effect analogous to the Kerr 
effect in electrostatics. The particular effect described is a 
magnetic double refraction in solutions of ferric chloride and 
in colloidal iron oxide. The magnetic field employed was 
Tom. long, and had a strength of 18,000 units. The light was 
an aro or incandescent lamp. After placing the liquid in a 
small cubical vessel in the magnetic field, the light was trans- 
mitted through it and the nicols turned to obscurity. No 
light was restored by a magnetio field either along or across 
the plane of polarisation. But а certain amount of light 
re-appeared when the direction ofthe plane made an angle of 
45deg. with the direction of the field. In ferric chloride the 
ordinary and extraordinary ray showed a difference of path 
amounting to 002 or 0:08 of a wave-length. Dialysed iron 
of density 1:002 gave a much more marked effect, amounting 
to one-third of a wave-length in the rod with a field of 
18,000 units. Bravais iron in a solution of density 1-001 showed 
a maximum “Majorana effect” at a field of 8,000 units 
amounting to 0:6 A. The colloidal iron shows the effect the 
better for being old, and it must not be coagulated. The effect 
is proportional to the square of the magnetic field. 

(Q. Masorana, Comptes Rendus, July 24, 1902.] 


Mechanical Effects of Disruption Discharge.—J. Semenov 
describes certain mechanical effects of the electric spark, which 
shed some light upon the transport of matter from one elec- 
trode to another. The experiments were conducted under 
ordinary atmospheric pressure, and the author comes to the 
conclusion that, contrary to the usual supposition, there is no 
transport of the material of either electrode, though the trans- 
port of the gas or vapour surrounding it is well marked, and 
gives rise to strong mechanical effects. The discharge from 
an induction coil was made to pass between a positive flame 
and a negative saline solution enclosed in a narrow tube about 
lmm. in internal diameter. The matter transported by the 
positive discharge impinged violently upon the solution, and 
made it spurt out in а luminous jet several millimetres long. 
The jet is spurted in the direction in which rays would be 
reflected. The spurting consumes energy, and consequently 
the cathode is much less heated than would otherwise be the 
case. The projected liquid is not chemically altered. That 
the spurting was not due to impact of the material of the 
anode itself was proved by making the anode consist of a jet 
of copper sulphate solution. This produced the same spurting, 
bat without any CuSO, being transferred to the cathode, 
unless the jet was stopped and metallic vapour was formed by 
the heat then developed. 

О . (J. SEMENOV, Comptes Rendus, July 21, 1902.) 


. Atomic Weight of Radium.»~—~Mme.-Qarie has at length 
succeeded in obtaining pure chloride of radium, and has used 


the. opportunity for determining the atomic weight of that 


remarkable metal. She is enabled to state definitely that it 
is 225 within a unit. It is, therefore, only surpassed in 
atomic weight by thorium (231) and uranium (288). It ranges 
itself among the metals of the alkaline earths, and is the 
superior homologue of barium, with which it is associated in 
nature. It also fits into the column im which thorium and 
uranium take their place according to Mendelejeff. The 
spectrum of the chloride was studied by Demarcay, who found 
the purest specimen practically free from barium. The 
amount of the substance available was 0:1 gramme, and the 
method consisted in estimating in the state of silver chloride 
the chlorine contained in a known weight of anhydrous radium 
chloride. To test the method, the atomic weight of barium 
was determined in the same manner, and found to lie between 
187 and 188, the true figure being 187:4. The radium chloride 
is intensely radio-active and spontaneously luminous. Its 
effect upon the human skin and organigm generally is most 
disastrous, as Mme. Curie has already experienced. 


(Mum. CURIE, Comptes Rendus, July 21, 1902.] 


Ionisation by Ionic Shock.—J. Stark disousses the work of 
several recent investigations of the current in a gas and its 
dependence upon the E.M.F. His theory of ionisation by 
ionic shock maintains that, in an ionised gas, the current at 
first increases with the E.M.F. until all the ions generated 
in the gas, whether by Róntgen raya, ultra-violet light, incan- 
descence, or other artificial means, are used up by the current 
as fast as they are generated. When that is the case, an 
increase of E.M.F. produces no increase of current. But on 
still further increasing the E.M.F. a point is reached at which 
the ions, traversing their mean free path, acquire a sufficient 
velocity to ionise neutral molecules by their impact. The 
current then becomes independent, and rises again with 
increased E.M.F. The E.M.F. current curve has, therefore, 
an ascending branch, a horizontal portion and another 
ascending branch. Such curves may be obtained from the 
data provided by Townsend, Stotelow, Lenard, Kreuster, 
Schweidler, McClelland and Kirkby. In some cases the 
curves are not complete, as the point at which the indepen- 
dent current sets in depends upon the pressure, temperature 
and imported ionisation of the gas. The positive ionising 
potential is about 240 volts in air with an aluminium elec- 
trode, and 270 volts with a copper electrode. 

(J. STARK, Ann. der Physik, No. 8, 1902.] 


Unipolar Currents.—C. Christiansen describes, under the 
above title, a peculiar departure from Obm’s law obzerved in 
certain electrolytes. We are familiar with the unipolar cur- 
rents obtained when one electrode consists of aluminium, but 
in this case both electrodes consist of mercury, and the author 
applies the term unipolar to the current through mercurous 
nitrate in nitric acid, because it greatly depends upon the size 
of the cathode, and not on the size of theanode. The irregularity 
observed is that under certain conditions the current is inde- 
pendent of the E.M.F. The nitric acid alone begins to be 
electrolysed at 1:7 volts. The HgNO, acts as a depolariser, 
and is electrolysed even at the smallest voltage. But after 
some time hydrogen also is evolved, giving a counter E.M.F. 
of p volts. The applied voltage being V, and the resistance r, 
the current is 
zu 

T 3 


u 


Now, on inoreasing V, р also increases, and it appears that 
the difference V- р remains constant up to 1:7 volts, and 
hence the current is independent of the E.M.F. It varies, 
however, directly as the surface of the cathode, and as the 
percentage of mercurous nitrate. The author dissolved one 
gramme HgNO, in 1,000 cubic om. of normal nitric acid. The 
phenomenon described recalls the similar behaviour of gases 
pointed out by Stark. | | | 

[C. CHRISTIANSEN, Ann. der Physik, No. 8, 1902.] 
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THE LONDON COUNTY COUNCIL ELECTRIC TRAMWAYS. 


Some very interesting work is in progress in connection 
with the track work for the new London County Council 
electric tramways between Clapham Common and Balham. 
Departing from the orthodox system of overhead wires, the 
Council has embarked on a conduit system, which, it is said, 


LENGTH OF CONDUCTOR AND BONDING PRESS. 


has been very successfully worked in various places, notably 
Paris. Both the overhead and the conduit systems possess 
merits peculiar to each, and the arguments in favour of either 
are so well known that it is scarcely necessary to touch upon 


INSULATOR. 


them here. The conduit itself is popularly supposed to be the 
chief source of difficulty, but, as a matter of fact, such is not 
the case; although water, dirt and refuse of all sorts will find 
their way into it, yet difficulties arising from these can be, and 
are prevented. e point which causes the engineer so many 


anxious moments is the design of the “ plough.” When it is 
remembered that the total width of the aperture through 
which the plough has to do its work is only }in., then some 
of the real difficulties will be appreciated. this width of 


in. there must be a conductor of sufficient section to carry 
the current required by the motors; this must be insulated, 


Points AT BALHAM. 


and over all there must be a steel sheath to prevent injury 
from constant rubbing against the rails forming the 
entrance to the conduit. After having satisfied all elec- 
trical requirements the mechanical design of the apparatus 
must be carefully considered, and it is only after years of 
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experience and many experiments that a satisfactory plough | course of construction the ties are not yet in position, but 
has been found. There are 2 miles of conduit on the track | have been bolted on. The conductor consists of a T-shaped 
in question, and most of this is laid immediately over a 80in, | east-steel bar of 2:2 sq. in section which is supported by an 
water main, and if the insulation is satis- 
factory under these conditions it may 
safely be assumed that it will be so under 
any conditions whatsoever. The work 
was commenced on April 10th, and will be 
complete on December lst next, this 
including the whole system as far as 
Westminster Bridge. Progress is being 
made at the rate of 800ft. of single track 
per day, and this means pulling up the 
old track, which, we believe, is one of the 
best horse tracks ever laid, and putting 
down the new, complete with conductors 
in conduits. The method of demolishing 
the old track is quite a novel one in 
this country, and is accomplished by 
means of raising ties, concrete, rails and 
setts all in one solid mass by tue aid of 
jacks. It is lifted to an angle of about 
30deg., and then a gang of men follow and 
break it up. Much time is said to be 
saved by this practice, particularly in 
this instance of the track being so 
thoroughly well laid. The conduit itself is 
24in. deep and 16in. wide, and, as may be 
seen by the illustration of the track 
before being filled in, consists of cast. iron 
yokes placed at regular intervals. The 
cement filling in the spaces between the 
yokes, and forming the actual conduit, 
is shown at the bottom right-hand corner 
of the same picture. The yokes are fast- 
ened to the conduit rails and to the tram- 
rails by means of ties, and in addition are 

bolted to the bottom flanges of the former. * “4 8 „Ай ы?» 
In the picture showing the conduit іп ТЕЕ Е З e 


CONDUIT IN COURSE OF CONSTRUCTION. 


insulator and bonded to the next length. 
We are, fortunately, able to give an illus- 
tration of a length of conductor exactly as 
it would appear in the conduit, except 
that the insulator should be in the centre 
instead of nearer to the end. Two of 
these conductors placed thus, E, run 
throughout the whole length of the track, 
and are only broken every 4 mile for 1ft. 
in order to conform to the Board of Trade 
regulations. The machine shown in the 
picture is the hydraulic press, by means 
of which all the bonding is carried out. 
The bonds have solid heads, which expand 
. under the pressure applied, and make a 
good electrical connection. The inst- 
lators weigh several pounds, and assume 
the position shown when fixed in the 
conduit and supporting the conductor. 
A petticoat porcelain insulator carries the 
bolt, and is contained by an iron 
body. Point work constitutes one of 
the chief difficulties, and it used to 
be not at all uncommon for the 
car to run on to one track and for 
the plough to endeavour to take a 
different conduit. This has, however, now 
been overcome, and it is possible for 
the driver of a car to release the plough 
instantaneously in the event of anything 
unexpected happening. Over each pair 
— | . | of insulators there are two insulator 
—— >" covers which serve the double purpose 
oe See TE WE of supporting the msulator, by means 
TRACK BEFORE FILLING IN, of bolts, on the projecting ledge shown 


чэ” 


626. IHR ELECTRICIAN, AUGUST 8, 1902. 


`. = — — — 


examining the insulator when occasion arises. Each evening the other hand, the former costs just double the price of the 
after the cars have finished running, a special car with а | latter mile for mile. The opening of the work will be looked 
sort of broom to fit the bottom of the conduit will run over | forward to with great interest, and Messrs. J. G. White. & Co., 
the track and clear away any objectionable matter. Of course, | the contractors, can already be congratulated on the way in 
there must be far less danger to life accompanying the working which they are so expeditiously carrying out their part. 


oo 
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THE NEW SMALL BRANCH EXCHANGES OF THE POST OFFICE TELEPHONE SERVICE. 
| s (Concluded from page 547.) 


The connections of junctions out-going from these small | receiver, the operator, who will notice the flashing of the 
exchanges and in-coming at a large common battery exchange | clearing lamp associated with the calling plug, and will not 
are shown in Fig.7. The operator at the out-going exchange | have received the clearing signal on the lamp on the an3wer- 
asks for a junction line over the call-wire in the usual way. | ing side, cuts in, gives the subscriber the necessary information, 
In this case an automatic ringing key (see The Electrician, | and then clears. 

Vol. XLVIIL, p. 292), is employed at the in-coming junction | In the case of junction circuits in-coming from the magneto 
board, and the originating operator sees the call through; but, | exchanges of the National Telephone Co., each junction line 
as a matter of fact, she need not speak with the called sub- | is connected through condensers to the main springs of an 
scriber as his clearing Jamp remains alight until he answers, | eight-point jack, and two 2,000-ohm relays (R, and R, in 
and its darkening shows that the connection is through. | Fig. 8) are permanently bridged across the line. Ri is for the 
When the wanted subsoriber responds to the call, in addition | purpose of preventing magneto currents from circulating on 
to the automatic ringing key being released, the relay R at the | the Post Office side of the circuit, and R,, whose middle point 
in- coming board is actuated, and the relay Б, immediately | is connected to the negative side of the common battery, is for 
afterwards. This cuts the battery and earth connections off the purpose of giving the automatic clearing signal. At the 


ABCDEF 


COMMON BATTERY EXCHANGE 
(INCOMING) 


» 2 


c. B. S. EXCHANGE 
(OUTGOING) — 


Fic. 7.—JUNCTION CrRcurr, OvT-cOoING AT C.B.S. EXCHANGE AND IN-COMING AT C.B. EXCHANGE. 


the junction line at the condenser, the current through the | magneto exchange there is a 1,000-ohm bridging coil whose 
clearing relay on the cord circuit of the originating exchange | centre point is connected by a relay R, to earth as soon as a 
is interrupted and the lamp is extinguished. As soon as the | plug is inserted in the jack in which the junction line ter- 
called subscriber hangs up his receiver, R and R, cease to be | minates. There is normally no path for a current through 
actuated. As the lower tongue of R, is released, the negative | R, and the circuit of the clearing lamp L, is made through the 
end of the battery is connected to the B-line, and at the same | armature of thia relay, but is broken at the outer springs of 
time the A-line is earthed through R, and the upper tongue of | the eight-point jack. Ona plug being inserted in the latter, 
this relay. A current, therefore, flows through the clearing- | therefore, the clearing lamp glows; but on the National Com- 
lamp relay on the calling cord at the originating exchange and | pany’s operator plugging into the other end of the line, a cur- 
through R, At this stage, although the clearing lamp at the | rent flows through R, and the circuit of the clearing lamp is 
originating exchange glows, L (the clearing lamp at the broken. As seen in the figure, there is a 2,000-ohm relay 
in-coming board) does not glow, as it is short-circuited by | bridged across the line on the exchange side of the condensers, 
the 40-ohm coil in the circuit closed by the tongue of R,, but as | the middle point and tongue of this relay being connected to 
soon as the originating operator clears the connection between | the negative side of the common battery. This relay, in 
the A and B line at that end is broken. R, is no longer ener- | operation, causes the lamp L, to glow until the wanted sub- 
gised, and, the 40-ohm shunt being removed, L glows, and | scriber removes his telephone from the switch-hook. Clearing 
the junction operator clears. Should it happen that the takes place at the magneto (originating exchange) and then 
wanted subscriber’s line is engaged, or that he does not answer, | at the Post Office exchange. The junction line is asked for 
the junction operator plugs into а ''busy-back" ог don't by the National Company's operator through the call wire in 
answer" jack, in: which case the clearing lamp at the | the usual way. | 

originating exchangé flashes in and out, and the originating Out-going junction circuits of the National Telephone Co.' 
subscriber hears the tone signal. If the latter subscriber does | magneto exchanges are connected to a special strip of eight- 
not appreciate the meaning of this, and does not hang up his | point jacks fitted in the lower portiog of the central panel of 
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the switchboard. Call wires are used in this case also, and 
the connections of the junction lines are apparent from Fig. 9. 
The earth connection at the National Company's exchange is 
made as soon as a plug is inserted into a subsoriber's jack 
on the National board, the relay R, being actuated. Conneo- 
tion is made at the Post Office end by means of an ordinary 
pair of plugs and cords; and in this case the Post Office opera- 
tor clears as soon as the lamp associated with the answering 
(Post Office subscriber's) plug glows. The withdrawal of the 


POST OFFICE EX 
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N. T. Co's 
EXCHANGE 
(OUTGOING) 


EARTM 
Fic. 2.—Jcxction CIRCUIT IN-COMING FROM MAGNETO EXCHANGE. 


plugs restores the eight-point jack to its normal position, and 
joins up the battery with the differentially-wound relay R. The 
current flows through R, along the lines of the junction circuit 
in parallel, and through the relay R, at the National exchange, 
and the contacts of this latter relay are connected to the 
clearing indicator there. A relay instead of a bridging coil 
is used at Rin order that no magneto currents may get through 
to the Post Office exchange when the National subscriber uses 
his magneto. А 


EXCHANGE 


Irt 


EARTH 


Fie. 10.—PanRTY-LINE CONNECTIONS (Two то TEN SUBSCRIBERS). 


Demands for trunk connections are put through to а record 
table at the Post Office central trunk exchange in the usual 
manner, and when the calls mature they are dealt with at the 
originating exchange as in-coming junction calls. The con- 
nections are made on the same principle as those on the 
in-coming side of Fig. 5, but the equipment and connections 
are slightly different. At the trunk exchange these junction 
lines terminate on a three-way plug on a junction transfer 
board. The lines are not connected directly to the plug but 
through two microfarad condensers to its tip and ring. The 
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| HP EARTH 
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sleéve of the plug is connected to the centre of a 2,000-ohm 
bridging ooil which is permanently placed across the line. 
The party-line system, which enables two or more sub- 
scribers: (up to 10) to have the use of one exchange line at 
reduced rates, will be available in connection with all the 
smaller exchanges of the Post Office. Up to the present, little 
use has been made of the system in connection with the Post 
Office exchanges, and in no case are there more than two sub- 
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Fic, 9.—Jonciion CIRcUrr Ovt-coina AT C.B.S. EXCHANGE TO MAGNET. 
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soribers. On the exchange switchboard the line is joined up 
on the board just as the other subscribers’ lines, and the 
ordinary cords and plugs are employed for making the connec- 
tions, the only difference being the employment of party-line 
keys for ringing. The subscribers’ instruments are connected 
in bridge on the line (as seen in Fig. 10), and on each instru- 
ment, except the furthest one, the magneto bell is connected 
to earth through a condenser. The furthest instrument has no 
condenser in series with its magneto bell, which must, therefore, 


EARTH 


EARTH 


EARTH 


Note: At the Terminal Station the Condenser must be omitted. 


be connected between the A-line and earth—otherwise a call 
would be indicated permanently at the exchange. The other 
magneto bells are connected alternately on the A and B line, 
and except in this respect the connections are similar to those of 
ordinary subscribers with the addition of a coin-collecting box 
such as is used at call offices. Normally the A-line is earthed 
at the terminal subscribers’ station through a 1,000-ohm bell, 
while the B-line is insulated so far as continuous currents 
are concerned.. On any party-line subscriber removing his 
receiver from the switch-hook, the A and B lines are 
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connected through his receiver circuit (175 ohms), so that 


both lines are practically joined in multiple and are earthed 
through 1,000 ohms. en a plug is inserted in the jack at 


the exchange currents flow spc А both coils of the clearing 

e A-line and B-line respec- 
erentially wound, the effecta of 
one another. As soon as the sub- 
scriber hangs up his receiver, the earth connection on the 


relay (Fig. 4) to earth through 
тЫ as the relay is aiii 
these currents neu 


B-line is broken, the current flows tbrough one coil only of 


2. relay, and the clearing signal apparatus is actuated. 
ep 


arty-line subscriber must insert a fee in his ooin- 


collecting box before the operator finally puts him through, 


after he originated the call. 
which, when a coin is drop 


uzz informs the operator that the coin has been inserted. 
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Inside the box is a buzzer, 
ped in and a handle turned, is 
oined up in parallel with the subscriber's transmitter and the 


the other into a special jack, which takes the place of the 
ringing key, being connected to the generator through a special 
strip of party-line keys in the mi of the board, serving 
then to connect the generator between the A and B lines ag 
required; these keys are depressed the requisite number of 
times for ringing the subscriber. 

A further complication occurs when one party-line subscriber 
desires communication with another party-line subscriber 
on the same circuit. Then the originating subscriber must be 
asked to hang up his receiver for a few seconds while the 
operator rings the subscriber wanted, otherwise the ringing 
currents would pass through the calling subscriber’s appara- 
tus, and ring the bells on those subscribers who are called up 
on the opposite wire. 

Fig. 11 is a view of the test-board aud cross-connection 
frame at the Putney exchange. It has present capacity for 
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Fia. ll.—TzsT-BoARD AND CROsS-CONNECTION FRAME AT THE PUTNEY EXCHANGE. 


For ringing up party-line subscribers, the special party-line 
keys already referred to are employed. As has been explained, 
half of the subscribers have their magnetos between the A-line 
and earth just as ordinary subscribers, and others between 
the B-line and earth. The former are numbered x 1, x2, &c., 
after their line number, the latter y 1, y 2, &o., and the sub- 
scribers are called by ringing once, twice, &c., on the A-line or 
B-line respectively. This is done by means of the party-line 
Keys marked z and y, which must be held down while the 
ordinary ringing key is depressed the requisite number of 
times. When an z-key is down, one terminal of the generator 
is connected to the A-line side of the ringing key, and when 
the y-key is down this terminal is connected to the B-line side, 
the other terminal of the generator being earthed in both 
cases. As, unfortunately, an operator has only two hands, a 
different method of ringing has to be employed at night time 
when the machine ringer is not running. Then a junction- 
line рах of cords is used for the purpose of ringing, one plug 
of which is inserted into the jack of the wanted subscriber, and 


800 circuits but is extensible to 1,200 circuits, and is equipped 
with the usual lightning arresters and heat coils. 

Fig. 12 shows the power plant and switchboard at Putney. 
The motor-generator, as seen on the left, consists of a Heyland 
alternating current motor connected direct to an E.C.C. two- 
pole generator. The motor takes 17:6 amperes, at 200 volts 
and 50 ~ from the County of London and Brush Provincial 
Co.’s mains, and runs at 1,400 revs. per min. The generator 
supplies a maximum of 60 amperes at 80 volts for charging 
the cells. To the right of the motor is seen its starting 
switch. This plant was supplied by Messrs. Witting Bros. In 
addition to this motor-generator is the generator for machine 
ringing (not seen in Fig. 12), which is a small scale counterp 
of the one at the Post Office central exchange (The Electrician, 
Vol. XLVIII., р. 769). Тһе current from the “ busy-back 
and “don't answer” commutators is not led directly to the 
switchboard terminals; a one-to-one transformer is inserted, 
so that the line is unaffected by the earth connection of the 
ringing generator. The motor driving this ringing machine 
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connection to the public mains, is being put in. 

The power switchboard is also similar to that at the 
central exchan It is divided into three panels, as seen in 
Fig. 11, the hand panel performing the connections 


nections, and the right-hand panel distributing the current to 


to any of the circuits. Below these are two 25-ampere switches, 
one for connecting the motor of the ringing machine to the 
cella and the other for connecting the motor of the other 
ringing machine to the mains. e two largest switches 
below these are 50-ampere switches for connecting the motors 
of the motor-generator and of a duplicate motor-generator 

which may be added later to the mains. At the top of the 


central panel is a Weston meter, which can be put across a 
resistance in the charging or discharging circuit of the cells 
by means of the switch below it on the right. A throw-over 
switch in line with the latter connects the switch sections to 
either of the two ringing generators as required, and at the 
middle of the board is seen the handle of the field rheostat of 
the dynamo, and below this again the main generator switch 
to connect either machine to the charging bus bars. This switch 
18 во arranged that when one machine is switched into the 
charging position the second machine is switched into the dis- 
charging position, and vice versa. The stop contact of this 
throw-over switch is for the single cell at the end of each 


battery which is used for the operator's microphone circuits. 


A circuit breaker and circuit breaker relay are placed above 
this main switch, and each of these has a main coil in series 
with the generator circuit. The coil of the circuit breaker 
simply makes it cut out when the current exceeds what 
should be its maximum value, but the relay is polarised so 
that in the event of the current through it changing direction 
it is actuated and closes a local circuit, energising a coil which 
releases the detent holding up the circuit breaker. On the 
third panel are three pairs of 'bus bars for the speaking eircuits 


and battery room are in t 


Fic, 12,—Moror-GENERATOR FOR CHARGING CELLS, AND POWER SWITCHBOARD. 


2 volte), lamps and junction signalling (24 volts), and spare. 
e ammeter at the top of this board is of the Weston type, 
and a shunt for it is connected in each of these circuits, so 
that it can be put on to either by turning the switch beneath 
it. The cells are of the Chloride R type. There are two 
batteries, each containing 13 nine-plate cells, with a capacity 
of 240 ampere-hours at a 27 amperes discharge rate, and an. 
emergency discharge rating of 120 amperes. The power plant 
he basement of the exchange, and 

there is an electrically-driven Reavell pump also to be erected 
there for a dessicator which will dry out faulty dry-core cables. 
To conclude this article, it may be interesting to give the 
number and size of the cables leading to the Putney ex- 
change. As already mentioned, the cross-connection and 
test-board has a present capacity for 800 lines; the single 
section of the switchboard already in is a 200-line board, and 
at‘present there are not quite 100 subscribers connected to the 
exchange. The total number of pairs led in at Putney are 615. 


„Ф ie | 


There are six main cables and 21 small cables, and the 
routes and sizes of the various cables are given in the schedule 
below :— 


22 Laid Description of cable. 
E Nodes Type of hetween | | weihtof 
‚2 8 ai cable. Putney No. of | oon rà сога 
and per mile. 

1 | Wandsworth ......| Composition Central Ex- | 15 150 

paper core change 56 40 

1 | Wandsworth . . . Ditto | Santos - road, 18 20 

| Wandsworth | | 61 20 

1 | Richmond . . Ditto Richmond ..|Í 149 

1 | Wimbledon.........| Paper core... Kingston. 15 40 

1 | Fulham ............ Ditto .. Central Ex- 108 40 

| change 

1 | Upper Richmond- Composition | White Hart- | 16 20 

; paper core lane, Barnes | { 48 20 

10 | Putney-hill......... Seven - pair Putney.hill..| 70 20 

paper core 

4 | Putney Bridge ... Ditto Fulham ...... 28 20 

Б Ditto ios Ditto ‘Putney Brdge ^ 35 20 

2 | Upper Richmond- Ditto Keswick - rd., 14 20 

road | West-hill | 
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THE RELATIVE ADVANTAGES OF TWO AND 
THREE-WIRE ‘DISTRIBUTION.* 


BY JOHN F.,C. SNELL. 
(Borough Electrical Engineer, Sunderland.) 


-Nearly all the electric lighting undertakings in the United 
Kingdom distribute energy on the three-wire system, whether the 
supply be by direct current or alternating. In 1886 the late Dr. 
John Hopkinson apa tae the three-wire system as a means of 
saving copper, the claim being that, for any set of conditions, the 
three-wire system showed an economy of nearly 40 per cent. in the 
weight of copper used, when compared with two parallel two-wire 
systems of the same capacity ; and, so far as it affects the copper 
a'one, this is correct. Then 100 volts, or thereabouts, was the 
pressure adopted at the lamp terminals, and the introduction of the 
three-wire system enabled the radius of supply to be doubled, and 
double the amount of the original energy to be conveyed by the 
addition of only 25 per cent. of copper. Then, about 1895, a great 
change in the conditions took place when 200-volt lamps became 
commercially possible, by which a simple two-wire 200-volt dis- 
tributor could give all the advantages of a three-wire 100-volt 
system, without any of the disadvantages of a balancing wire, or 
the 25 per cent. extra copper entailed by that wire. 

But a three-wire 200-volt system with 400 volts across the outers 
became also possible, with the proviso of the Board of Trade that 
the middle wire should be connected to earth ; thus the radius of 
supply became again doubled, or a sphere of influence amounting 
to four times the original permissible area became feasible. This 
proviso, that the middle wire should be earthed, was insisted upon 
to prevent the potential between any conductor and earth rising 
above the limit of 250 volts. Such a system has many manifest 
advantages, which may at once be enumerated :— 

1. Economy in copper, and therefore in capital outlay on mains. 

2 Increased radius of supply from the station or sub-stations. 

5. Reduced percentage variation of pressure across any pair of terminals, 
and theoretically, therefore, a steadier fressure across the outers. 

There is, however, the other side of the question, which shows 
many disadvantages : — | 

l. Difficulty of balancing consumers accurately, which increases as time 


goes on, and as the lamp density rises, and consequent variation of pressure 
due to variable want of balance. í 

2. Actual increased section of the middle wire in practice, much above 
the theoretical section required. 

5. Switchboard complications. | 

4, Less reliability of supply when compared with a two-wire simple 
system—especially in large networks. 

5. The burning out of consumers’ lamps connected to either side of the 
middle wire, if temporary or permanent short-circuit takes place bet ween 
the middle and the outer conductors. | 

6. The effect of permanent stress and of electrolysis on negative cables 
and service leads due to the permanent earthing of the middle wire, and to 
osmosis, ` 

7. The certain electrolytic decomposition of water and other pipes, 
due to local ourredta between outside Laulii оп à big systems and the earth 

connection. 

. 8 Difficulty in localising and rectifying faults on middle conductors 
themselves, without interference with supply to local consumers. 

The author is taking for comparison a three-wire system with 
400 volts across the outers, and a two-wire system 200 volts. 

A great deal of the economy in copper is largely counterbalanced 
by the cost of insulation of the middle wire. The author, in dis- 
cussing Mr. Addenbrooke’s Paper in 1896 at the Institution of 
Electrical Engineers, drew attention to the considerable leakage 
resulting between the earthed middle wire and the negative cables; 
and the late Dr. John Hopkinson, the then president, said :— 

In Manchester, it is true, from a negative terminal there is a substantial 
leakage, and that exists,and always exists, because the middle wire is 
bound to be earthed. "That, of course, really arises from the fact that bare 
copper is uaed to a very considerable extent. The leakage does 
not cause any inconvenience at all, but, of course, there is a certain loss of 
power from that leakage. | 

The author's note on this is that, while they might not cause much 
trouble to the electric lighting undertaking, such unmuzzled cur- 
rents frolicking about would get into mischief and eat up the pipes 
of other undertakers. What is the use of the Board of Trade 
making stringent rules for the return currents of tramway under- 
takings, and overlooking the leakage from an earthed three-wire 
gystem, which the author ventures to predict will be a serious item 
in the course of time. | 

In 1894, in his Paper before the Institution of Mechanical 
Engineers, the late Dr. John Hopkinson stated that— 

The insulation of the positive conductor is always good, while that of the 
negative is always bad, and with the Board of Trade insisting upon the 
middle wire being earthed, this obligation involved a certain loss, because 


July dh. read before the Incorporated Municipal Electrical Association, 


THE ELECTRICIAN, AUGUST 8, 1902. 


—— 2 a З 
рапа 


their resulted a leakage going on the whole time from the negative 


conductor, and they would be glad to be set free from the obligation. g 
Again, our esteemed late president, Mr. C. H. Wordingham, in 
his Paper read at Huddersfield, said :— i ; 


In his judgment there can be no possible doubt ‘that, at all events with: 
continuous currents the effect upon the insulated material of the negative 
main is moat severe; while it is possible that with alternating curren'a 
there may be an effect on the insulation of both conductors. If, however, 
the middle oonductor bə deliberately connected with earth, so that the 
negative outer is kept below earth potential, a current corresponding to the 
amount of the leakage will be constantly forced ‘through the leak, and the. 
tendency for moisture to flow t> the negative conductor will be maintained. 

Aud he went on to say. what happens with rubber may happen 
with other material," and in the author's opinion there can he no 
doubt whatever very grave risk of breakdown of the iusulatibn of 
negative conductors is introduced by eatthing the middle wire. Our 
last president, Mr. W. A. Chamen, ао said :— 

Some engineers, no doubt, felt happy so long as the earth recorder 
showed no current, but how many of them knew whether their middle 
conductor was tight at all other points or not. 

These quotations will suffice to show that the foregoing eminent 
authorities recognise the grave risk attendant upon this obligation 
to earth the middle wire. The two principal reasons for the 
adoption of three-wire distribution are (a) economy and (b) 
increased radius of варріу—а 400-volt supply system being 
reckoned to supply consumers economically at a distance of 
2 miles from the generating station: 20 square miles—or 
allowing for the station not being at the mathematical centre of 
gravity—say, an area of 15 square miles—will cover most provincial 
towns, This is all very well when the lamp density and the 
number of consumers are both small, but is it likely in the future, 
when the lamp density shall be possibly multiplied by 20, that 
‘direct current will be supplied from one huge station for so large 
an area? If one estimates the square inches of copper—one might 
almost say square feet—which would be necessary to transmit 
energy over this area at 400 volts, in order to maintain an equable 
pressure throughout the system, one is bound to admit that one of 
two things must infallibly happen—viz , either the multiplication 
of stations or high-tension transmission from one central point to 
sub- stations, and from thence distribution at low pressure. 

This is not an essay on the relative merits of such systems of 
transmission, but it is necessary to show that if the radius of trans- 
mission from a central station is in the future to be considerably 
deoreased owing to increased lamp density, the reason for adopting 
a three-wire system, so far as it concerns increased radius of supply, 
no longer existe. In short, the denser a system becomes, the less 
necessity hereafter for a three-wire distribution in order to reach a 
greater distance from the station. 

Before dealing with the relative economies, the author is aware 
that it will be said the variation in pressure due to changes of 
load—especially with large motors—is a sufficient reason to adopt 
400 volta, and, therefore, a three-wire system, instead of 200 volts 
— with this he does not agree. At Sunderland there are motors of 
100 н.р, connected to the supply mains, and other smaller motors, 
driving punching and shearing machines, and the pressure line is 
nevertherless surprisingly good throughout the day. With careful 
attention to the starting devices, this diffioulty disappears ; and, 
moreover, as the density increases, the momentary pressure varia- 
tion due to local change of load, will, of course, be less apparent ; 
and therefore this is not a real practical objection, and, so far as 
the consumer is concerned, 200 volts is better as regards danger to 
person, and slightly better in cost. 

A two-wire system coste more than a three-wire. With distri- 
butors of two (0 2 sq. in.), and (0'1 sq. in., 0°06 sq. in., and 01 
вд. in.) respectively, the costs per 100 yds. аге £78 and £72 ; or 
8 per cent. difference. Also the parcentage volt drop and energy 
loss in the former is twice that of the latter, if the third wire 
losses are neglected. In a network covering 25 miles of frontage 
the costs will be (neglecting feeders) :— i | 


D ie aa 232, 320 
Three-wire CCC 51,690 
£2,640 increase. 


Taking the distributed load as being at a maximum for 260 hours 
а year, and the remainder as equivalent to one-third full load 
x 2,190 hours a year, the energy losses will be :— 
Two-wire 156,816 units. 
78,408 „ 


78,408 increased lses. 

Such a network would be capable of distributing about 6,000kw., 
which, at 16 per cent. load-factor, will sell 7,000,000 units a year. 

In а town of 160,000 inhabitants, the gas consumption is roughly 
900,000,000 cubic feet per annum. This is equivalent to, say, 
8,000,000 units of electricity. Add for tram ways 2,000,000, and the 
total units supplied is 10,000,000. This will represent a maximum 
demand of not more than 10,000kw. Such a town will usually: 
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measure not less than 6 miles across each longest axis, and often 
more than this. Now, a town with no greater output can well 
afford to centralise its plant, and careful. estimates will show that a 
three-phase 5,000 volt sub-station, with duplicate primaries, is as 
cheap—when 500k. or more are transmitted—as is a 500 volt 
direct-current feeder, when a distance of about 2 miles has to be 
reached, and, moreover, that the equated energy losses are the 
same. The only point in favour of the direct-current feeder being 
ter simplicity and no sub-station wages, but against these are 
tter control of pressure, less additional cost when further power 
has to be transmitted, and greater flexibility of the sub-station 
system, as well as better control generally. The greater flexibility 
is especially to be noted, and the greater ease with which large 
amounts of power can be distributed. And so far as simplicity is 
conterned, a star-wound generator, driving either a synchronous 
or inductor motor generator at the sub-station which in turn feeds 
into a two-wire network, without any balancing transformers or 
complicated switchboard gear, is only one degree less simple than 
a simple direct-current system, and, in the author's opinion, not 
less simple than a three-wire system. That this will have to be 
adopted by the larger towns, with their ever-increasing boundaries, 
is the author's belief, up to the above limit, and afterwards it may 
be found more convenient, and as economical, to add more gene- 
rating stations. This is essential to the argument, for otherwise a 
two-wire system would prohibit the radius of supply now reached, 
or would necessitate the adoption of a second or more stations 
earlier than would be warranted by the output. 

From the eub-station must radiate short small feeders, and to 
continue the concrete example begun (and which will suffice for 
argument) let 2,000kw. be distributed direct from the station and 
let there be three sub-stations, each distributing 1,000kw. There 
would be, say, 10 home feeders, with an average load of 200kw. 
each—this number would probably be necessary to preserve uni- 
formity in size of distributor, and to maintain pressure—and five 
from each sub-station. The home feeders might average 750yds. 
in length, and the sub-station feeders 500yda. :—- 


500-volt feeders would cost, вау ........ ........ £19,000 


250-volt feeders would cost, кау................. 26,000 
£7,000 

Deduct four balancing transformers and extra 

switch gear, & аанне £2,000 
£5,000 increase. 
The energy losses in the two cases would be— 

dri е D ЖООК ООЛУ ces $85,580 units, 

Dress IKAS 199,400 „ 
186,180 increase. 


Therefore, the two-wire system would cost £7,640, or 14 per cent. 
more, and the increased interest and redemption fund on this at 
6 per cent. would be £458 per annum. The energy loss in the two- 
wire is 542,396 unite, and in the three-wire 277,808 units, being 
7] per cent. and 4 per cent. respectively. It will be considered 
that 3d. per unit generated is an outside figure to take to cover 
engineering charges, and the cost of this increased loss will be £660. 


The total charges against the two-wire system being £1,118 per 
annum, on a system having a capital outlay of about £350,000, and 
with a revenue of not less than £50,000 per annum, consider now 
the other side of the question. There are not yet sufficient data to 
give precise figures of the relative lives of negative cables in simple 
and in earthed syatems, but that there is more trouble arising from 
them and from service leads in the latter is certain, and this entails 
heavier costs of repairs and greater depreciation, and the author 
maintains that the increased repairs to an earthed three-wire system 
of the dimensions taken herein will be absorbed by this 2 per cent. 
on the outlay, and that over and above this there are the other 
objections from which the simple two-wire system is free. The 
losses in the third wire, which at times are greater than is usually 
thought, have been omitted from tbe debit side of the three-wire 
system. One cannot alter a physical law, and osmosis will mani- 
fest itself ; everyone admits it, so much so that some makers have 
adopted a special type of negative cable differing from, and more 
costly, than the positive. Does not reliability of supply represent 
value? And will not the Board of Trade have something to say 
later when the negatives do become weak, and the middle wire 
ammeter will not stand at zero, and if it does what guarantee is there 
against outeide faults and local circuits which may not necessarily 
be recorded by this ammeter? The author believes that on the 
ground of reliability and safety, and seeing that the ascertained 
increased cost cannot exceed a moderate figure, while the other side 
of the equation is an unknown quantity—it will be found to be 
a safer investment to be content with a simple two-wire system 
than to adopt the more fashionable three-wire. This is, of course, 
most revolutionary—and it will be said, utterly out of date—and 
the author expects severe criticism. It will at least enliven the dis- 


cussion. He hopes, nevertheless, this will be seriously considered : 
and believes that in years to come his opinion will be justified. 

Not to adopt the best and most permanent system is a most 
serious matter. The author knows of one large ee ia London, 
controlled by an eminent engineer, in which the third wire is being 
taken out (and, of course, used elsewhere), leaving a simple two- 
wire system at 200 volts. Mr. Bromley Holmes has been most 
successful at Liverpool, and apparently the only reason he has gone 
over to the three-wire system in parts of his city is to temporarily 
meet the demand at distant points, and to enable all his plant to 
be serviceable for either the tramway or lighting sides at will. 
Now, however, judging by the last annual report, he has to go the 
further step and adopt three-phase transmission to meet the ever- 
growing demand. A word as to the interchangeability of the steam 
sets from traction to lighting. It is admittedly a convenience, but 
looking at it squarely, is it really necessary? Stand-by plant for 
both must be always held in readiness, and, that being so, the 
necessity to turn over any set to either system is obviated. For 
single-phase alternating work little need be said ; here, again, sub- 
stations play their part, and there can be no question whatever 
that a plain concentric is better in every way than a triple concen- 
tric cable. | 

It may be said by many that this prophesying of evil to earthed 
systems is laboured and unwise; that the author is sacrificing 
economy and efficiency to a mere fad—and he admits that, were it 
not for the infallible troubles which must result from this physical 
effect of negative leak, he would be among the first to recommend 
a system which so obviously involves less outlay and less loss in 
distribution. So much capital, however, is invested in cable 
systems, and they are so comparatively inaccessible that the 
greater simplicity of the system, and freedom from vexatious 
troubles to consumers, entitle the simpler and more reliable, albeit, 
at first sight, more costly, system to some consideration. That we 
must aim at giving as reliable a supply as our competitors, and 
more free from complaints, is a cardinal principle with the author, 
and looking ahead to the time when our networks will be many. 
times larger than they now are, it will be agreed that the simpler 
they are the more lasting and better investments will they be. It 
must not be forgotten that the life of cables on the simpler system 
must be largely increased, and must prove a more valuable asset at 
the end of the 25 years—the period now fixed by Government for 
the redemption of the capital outlay on them. 

The author has referred alone to three-phase transmission— 
there are other methods such as the Hull system adopted by Mr. 
Barnard, and battery sub-stations, especially now that the Highfield 
reversible booster method is available ; but as this Paper is one on 
distribution only, and not on systems of generation, he has not 
attempted to bring additional controversy into this subject. 

The author will be glad to hear the views of those who have had 
a long experience of earthed systems, whether in view of the 
moderate extra cost entailed by two-wire distribution (which he has 
endeavoured to state boldly and fairly), and the almost entire 
elimination of negative cable troubles, balancing transformers, 
frequent rearrangement of service leads, local overloading of 
balancing wire, occasional dead shorts between that wire and one of 
the outers, and more frequent interruption of supply, local leakages, 
and the probable intervention hereafter of the Board of Trade, 
constitute a suflicient justification for its adoption in preference to 
the cheaper three-wire distribution, and hopes that because it has 
become fashionable to use three wires, the consideration of these 
points raised by him will not be too lightly thrown aside. 


DISCUSSION, 


Mr. E. T. RUTHVEN-MURRAY (Willesden), taking the first point in 
the Paper, that the saving by the use of the three-wire system amounted 
to nearly 40 per cent., said that, as a matter of fact, taking three conductors 
of the same section with the same average loss, there was a saving of 623 per 
cent., and by taking a three-wire system in which the middle wire was only 
one-half the sectional.area of the two outers, there was a saving of no less 
than 684 per cent. for transmitting the same amount of energy with the 
same percentage loss. This, he thought, was perfectly clear, because, by 
doubling the pressure in a conductor, the current was halved and the outer 
conductors need be only one-half the size. But it was possible to go further 
than that if they were only transmitting over the same distance, because, 
since the volts lost were the same numerically in both cases, the percentage 
loss was only half in the second case, and therefore they could use outer 
conductors of. one-quarter the section required in the first case when the 
pressure was doubled. Dealing with the disadvantages of the three-wire 
system pointed out by the author, he said he could not agree with m«ny of 
them. The first was that the difficulties of balaucing consumera increased as 
time went on, and as the lamp density rose. From his (the speaker's) own 
experience he could state distinctly that the difficulty of balaucing decreased. 
The author's second objection to the system was that the actual increased 
section of the middle wire in practice was much above the theoretical sec- 
tion required. He would like to ark what was the theoretical section! 
Theoretically, he should вау that there need be no middle wire at all, and 
that the theoretical section depended upon the value assigned to the out- 
of-balance current. On the question of switchboard complications, he 
admitted that many three-wire boards were most fearful and wonderful 
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things; but there was absolutely no reason why they should be во, and he 
hoped at Willesden to be able to show them a board as simple as any single- 
phase, single-pole switchboard. He hardly thought experience proved that 
there was more or less reliability of supply with a two-wire system for 
large networks, but perhaps this was because there were so few two-wire 
systems in operation. With regard to other points, such as the burning 
out of consumers’ lamps, the effect of permanent stress, one certain electro- 
lytic decomposition in pipes, and the difficulty of localising and rectifying 
faults, he contended that the whole of these objections depended entirely 
upon the syatem of mains employed. By uging a three-core or a triple- 
concentric conductor many of the difficulties disappeared immediately. In 
the first case—the burning out of consumers’ lamps—the risk was certainly 
minimised by using three-core or concentric cables, and he would say the 
same about the second point. He admitted that the stress would always 
be there, whatever the system of mains, but it would be only a stress and 
would not get to be an actual strain causing a breakdown. With regard 
to the electrolytic decomposition of gas, water and other pipes from outside 
faults on a big system, his contention was that a system of mains should 
be put down which would not allow of external faults, By putting down 
three single eonductors faults would occur all over the system, and there 
would be great difficulty in finding them. If all the cables were under one 
cover a fault would burn out. At present it was thought wiser in house 
wiring to bunch the wires of different polarity and put them inside a metal 
tube. For similar good reasons he felt inclined to say that the diffi- 
culty of localising faults should be overcome by using a system in which 
there would be a burn out. He strongly believed in cutting up a dis- 
trict system by means of section boxes, so that there should not be undue 
interference with a large number of consumers if a fault did burn out. 
The extracts from various authorities quoted in the Paper referred to 
systems with three separate conductors, and would not apply at all if 
triple-concentric or three-core cables were used. The author mentioned 
that he was able to supply very large motors off a two-wire system without 
undue interference with the pressure. He would like to ask what the 
current-density was in these mains. He had made out that the current- 
density on one of the feeders at Sunderland was something like 150 or 
200 amperes per square inch. Coming to the author's comparison between 
the distributors of a two-wire system employing two 0'2 sq. in. conductors, 
and a three-wire system employing conductors of 0:1, 0°06 and 0`1 sq. in. 
section, and in which the difference in eost was said to be 8 per cent., he 
said he had gone somewhat carefully into this matter because he was 
astounded to see the difference so small. He found that with single con- 
ductors of the sections proposed by the author there was a eaving of 254 per 
cent. Taking into account concentric conductors there was a saving of 
19 per cent. in favour of the three-wire system. But the author was com- 
paring a two-wire system with a certain loss against a three-wire system 
with half the percentage loss. If the proper section were taken for com- 
parison there was a saving with triple concentrica of 474 per cent., and with 
single conductors there was a saving of 55 percent. But everything turned 
upon these numerical examples. If his contention was right—viz., that 
the author was comparing one system with another working at half the 
loss—he hardly thought the comparison was a fair one. He would, further, 
like to ask if the figure in the Paper showing the gas consumption was accu- 
rate. 900,000,000 cubic ft. worked out at 50,000 per inhabitant. He entirely 
agreed with the author in his statements as regards the flexibility of sub- 
station systems, although he could not agree that there was complication by 
the use of balancing transformers and switchgear. Personally, he would favour 
the use of three-core low-pressure mains rather than a system of single con- 
ductors and the special type of negative cable mentioned by the author, 
largely because with the former it was possible to connect on consumers 
without discontinuing supply as it was with single cables ; but if he were 
using a triple concentric he should put the neutral as the core, put the 
negative next, and the positive outside, so that the chance of external 
faults would be minimised. There were one or two undertakings in the 
country where this was now being done. The strength of the Paper was 
in the numerical examples, and if he was right in his contentions, he thought 
it weakened the author's case considerably. . 

Ald. MORTON (Stafford) asked the author for an amplification of the 
comparisons between gas and electricity. 

The PRESIDENT said that, although Mr. Snell would no doubt be very 
pleased to give this information, it hardly came within the subject of the 
Paper, 

Мт. F. A. NEWINGTON (Edinburgh), speaking with regard to the 
advantages of the three-wire system, did not think there was anything in 
the objection to the difficulty of balancing, nor to the switchboard compli- 
cations. With regard to the burning out of consumers’ lamps, he had had 
short circuits occasionally, and, somehow or other, his consumers did not 
seem to get their lamps burned out. He agreed that the author only 
allowed half the drop in the case of a three-wire, as against à two-wire 
system, but even with this he was surprised to see a difference of only 
8 per cent. 

Mr. R. A. CHATTOCK (Bradford) thought the questioa of electrolysis 
had been brought rather to the front in this Paper, and too much made 
of it. In Bradford he had had a system with separate conductors laid on 
the three-wire system with the neutral earthed, and he had never noticed 
any electrolytic effect on the gas or water pipes. The waterworks engineer, 
who had a holy horror of electrolysia, might be safely trusted to call his 
attention to the matter,had there been any occasion. The cost of the 
switchboard for the three-wire system was very little in excess of that for 
a two-wire system, There were certain extra switches required, but the 
main instruments and switches for controlling the machines were prac- 
tically the same. With regard to a power supply on a three-wire system, 
he had а good many motors of 10 н.р. on the 230 volt side, but in some 
instances these had affected the balance in the network, especially if they 
were used with an intermittent supply. But it was only in starting and 
stopping, and not in the actual running, that this effect was noticed. He 


thought it better to connect all large installations across the outers rather 
than increase the section of the balancing wire. 

Mr. J. N. SHOOLBRED thought the three-wire system, although it 
entailed in practice a middle wire of larger section than was anticipated, 
must prevail in most districte, owing to the enormous value of the increased 
carrying power. On the question of separate conductors and their longer 
life at the end of 25 years, as mentioned by Mr. Snell, he said we had not 
yet had experience over so long & period, but some conductors that he 
knew of had had a very long life, and some &t Bradford came within that 
category. "There was a greater immunity from accidents and ter facili- 
ties for joining up single conductors than was the case with concentric 
cables. Although the two-wire system did seem to have во many elementa 
of simplicity; the conditions of the three-wire system ought to prevail. 

Mr. J. S. HIGHFIELD did not think the discussion had brought out the 
extraordinary seriousness of the point put before them by the author. It 
seemed to him that instead of discussing the small details that the pre- 
vious speakers had it would be better to discuss whether it was an econo- 
mical practice to substitute a two-wire system for a three-wire system, 
admitting that it also involved reducing the voltage by half. It was рег. 
fectly certain that the two-wire system was in every way easier to work, it 
was safer and gave less trouble to the consumer than the three-wire. It 
seemed to him that with the single-phase alternating-current system, as 
the author said, the two-wire syatem of distribution came in perfectly well 
because the whole thing seemed to turn upon the number of sub-stations, 
For long distances, however, the system was hopeless. It might be possible 
to use it in small towns. The whole question turned upon the point as to 
whether the extra cost of the sub-stations outweighed the advantages 
obtained by the two wires. He should think that in some cases where the 
load was exceedingly dense the two-wire system would have enormous 
advantages. One way in which this system could always be used was for 
supplying motors for power circuits, although it seemed to him to be an 
objection that the motors must always be at half the pressure. Mr. Snell 
was extraordinarily fortunate in being able to work a 100 H.P. motor 
without upsetting the balance. There was no question that with certain 
classes of motors, such as rolling presses for lead, and stamping machinery 
where the load was very heavily intermittent, there was great difficulty in 
keeping the pressure steady, and he generally fixed such motors on the 
500-volt circuits. With regard to the troubles on the negative conductor 
he said there would always be osmotic troubles. He had carried out & 
number of experiments on this principle and the extraordinary force of 
osmosis was surprising. Whether Mr. Snell was right in thinking that as 
time went on the negative conductor would have to be sacrificed, he would 
not like to say. 

Mr. V. A. H. McCOWEN (Belfast) congratulated Mr. Snell on his Paper. 
He thought the crux of the whole matter was in the accuracy of the figures, 
and, perhaps, in his reply, Mr. Snell would give the data he went upon. 
He had worked out a number of cases of different efficiencies, and 
given for the two-wire system a unita loss of 74 per cent. If the mains 
were worked out to give the same losses, 80 that the only important matter 
to be considered then was the capital outlay, they could practically halve 
the figures given for the three-wire system. The total capital expenditure 
for the two-wire was £60,000, and for the three-wire, as assumed by 
Mr. Snell, £50,000, and if the latter was reduced to the lower section to 
give the same loss, it would be £34,000, or little more than half the total 
outlay on the two-wire system. 

Mr. H. BOOT (Tunbridge Wells) thought it was something rather new 
to be told that the three-wire system was going to give trouble. At the 
present moment there were numerous works which had been running for 
10 years or more on this system, where none of the troubles mentioned 
had been experienced. He would suggeat that they should go back to the old 
pressure of 100 volts rather than reduce the mains by using two wires. With 
regard to the switchboard, this could be made as simple as the ordinary two- 
wire. As to the less reliability of supply, he had found it particularly con- 
venient оп many occasions to be able to change over a street from one side 
to the other if there was anything which was wanted to be done to acertain 
cable. The burning out of consumers’ lamps would not happen unless some 
fault occurred in the cable, but they ought to arrange their cables in such 
a manner that the cables themselves could not break down, and that 
damage could only be caused externally. With regard to the starting of 
Mr. Snell’s 100 н.Р. motors and the running of them, he remembered when 
he was running 10 н.р. continuous-current motors he had severe troubles. 
His experience had rather shown him that the further north one went 
the less attention the consumers paid to pressure, and he ventured to 
suggest that to attempt to start а 100 n.r. motor on the 200-volt Brighton 
maine, for instance, would result in the whole town being up in arms 
against it. He quite agreed with Mr. Murray that three-core cables were 
a better solution of the problem. What was necessary was an improve- 
ment in cables. A great deal also depended upon the earthing question, 
and to have a number of small earths on a system was a very serious matter. 
Perhaps high-preesure engineers appreciated this more than low-pressure 
engineers. They all knew what happened when there were long feeders 
going out from the switchboard. When an earth occurred the current 
returned by other feeders, and the readings on the ammeters were very 
extraordinary at times. He remembered an accident not long ago. There 
were some 10 pretty long feeders going out from the works, and something 
occurred which created a difficulty in running some of the engines in 
parallel. The whole of the feeders were earthed at the works and con- 
nected by the ordinary Ferranti switchgear in the sub-station—i.c., the 
whole of the outers were practically connected together to the bus bar. 
There was found to be a peculiar “ breathing of the lamps which could 
not be got rid of until the outer mains were disconnected as well as the 
inner. With regard to the question of explosions which had been men: 
tioned, he contended that if engineers would not overload their cables and 
send very heavy currents through them they would not find these extra- 
ordinary things happen. 
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Mr. W. H. TITTENSOR (Dundee) objected to Mr. Boot’s remark as to the 
docility of consumers further north. Although he considered Mr. Snell's 
Paper to be & very able one, he thought the results would have been 
different had he taken the same percentage drop in both cases, As he was 
at present working on the two-wire, three-wire and five-wire systems, he 
could agree with the author that the first-named was a good system from 
the point of view of simplicity at the switchboard. A good many com- 
plaints in Dundee had been from consumers who were supplied off the 
same mains tt at motors were, and he should like to hear about the 100 н.р. 
motors referred to by the author. Personally he thought the difficulties 
were in the early stages. As thé number of consumers increased the 
difficulties seemed to disappear. He was pleased to hear Mr. Murray 
speak of having a simple three-wire board. There was no need for com- 
plexity in this respect, and the great mistake hitherto was the desire to 
throw everything over from one side to the other. He had been working 
at Dundee for 10 years, and had never had any necessity for doing so. 

Mr. E. E. HOADLEY (Maidstone) said that, supposing they went back 
to Mr. Snell's two-wire system, it would mean that in a great many towns 
which were just now only making both ends meet, the capital expenditure 
would have to be raised in order to make the change. The towns them- 
selves were not sufficiently large to justify the expenditure on high-tension 
transmission with sub-stations. Among the disadvantages of the three- 
wire system the difficulty of balancing consumers was put first ; but he did 
not agree that this increased as time went on. In the early days of an 
undertaking they took some trouble to balance each street by itself, but as 
the load increased the general load would right itself. As to the 100 н.р. 
motors on the same mains, he would like to know how Mr. Snell did this. 

Mr. A. P. TROTTER said the gist of the problem was a comparison 
between the conditions under which a two-wire and a three-wire system 
‘were most economical. It was a fact that on a very small job the two-wire 
was the thing. When it grew, then the method was to turn it into a 
three-wire one. Mr. Snell’s proposition meant that some of the large 
towns with three-wire networks would be better supplied if there were 
sub-etations feeding small two-wire networks of the size of a town into 
which it was not worth while putting a three-wire system. The whole 
question then turned upon as to when it was worth while to put in sub- 
stations. It appeared to him that in some cases this question of putting 
sub-stations and three-phase equipments was being just a little bit over- 
done. Some extraordinary suggestions had been made to him of late in 
connection with three-phase 6,000 volts transmission, a thing which could 
be done sometimes much more simply by a homely but not necessarily old- 
fashioned method. 

Mr, F. THORSFIELD (Chester), referring to Mr. Snell’s costs of cables, 
thought at first sight these were rather startling. A comparison had been 
made between two 0'2 sq. in. cables, and two of 0:1 and one of 0°06 sq. in. 
The two wire had 50 per cent. more copper than the three wire, and yet 
they were told that the cost would only be 3 per cent. more. Mr. Snell 
went on to say that this would give a network of 25 miles a supply of 
5,000kw. The cost of the copper would be in а very much greater propor- 
tion than the cost of the whole cable, and it would be found that the cost 
of the two-wire system would be 50 per cent. more than the three wire. 
The author had admitted that the losses were twice the losses of the three- 
wire system, and argued that this was permissible. Of cour-e, it was 
permissible as regards the feeders, provided they increased the complica- 
tions of the switchboard with regulators to adjust the loeses, but it was not 
permissible with regard to the distributors unless the difference of pressure 
was going to be very serious between neighbouring consumers, It would 
be necessary to double the cost of copper in every case in order to supply 
the load the author referred to. 

Mr. H. FARADAY PROCTOR (Bristol), speaking with regard to single- 
phase alternating currents on the three-wire system, said there was no 
difficulty in dealing with the author's objections Nos. 1 and 5. These both 
referred to getting out of balance and variations in pressure due to that 
want of balance, and by having the transformers d'agonally wound this was 
obviated. By this means the relation between the load on one side and 
the other did not matter. With respect to the difficulty of localising and 
rectifying faults, he said he did not find any faults occur. 

Mr. A. S. BARNARD (Hull) asked if Mr. Snell could give any concrete 
instance of the certain electrolytic decomposition of water, gas and other 
pipes. There were so many three-wire systems throughout the country 
that it was remarkable that actual cases had not been heard of. 

Мг. H. FARADAY PROCTOR asked that this last question should 
be made to apply to alternating as well as continuous currenta. 

Mr. A. B. MOUNTAIN (Huddersfield) thought it was not quite right to 
head the Paper distribution only. The whole system must be con- 
sidered. The figures in the Paper were based on the cost of the distri- 
buting system, and had not included the feedere. This, he thought, 
entirely killed comparison. For small towns he considered the three-wire 
system right and the two-wire system wrong. At the same time he wished 
to congratulate Mr. Snell particularly, because he was putting before them 
something which aimed at simplicity, as he believed this was to be the 
keynote of their future success. 

Mr. J. H. CLOTHIER (Stafford) thought Mr. Snell was very much to be 
congratulated on reminding the Association that there was such a thing 
as a two-wire system, and he himself thought the system might have a 
look in again in connection with high-tension transmission. He did not 
think that Mr. Snell suggested that any of the three-wire systems, which 
were commercial undertakings, and were moreor less succeasful, should change 
over to the two-wire чесе The suggestion was for future extensions. 

Mr. J. Е. С. SNELL (Sunderland), in reply, thanked Mr. Murray for the 
able way in which he had dissected the Paper, and in this manner helped 
to elucidate the points which he wished to bring furward. In the first 
place, with respect to the saving of copper being 40 per cent., and which 
Mr. Murray said would be 623 per cent. and 68 per cent., he ventured to 
say again that his figure would be found to be correct in actual practice. 


It varied with different localities. With regard to the balancing difficulties, 
there was no question about it from his own experience that, with a three- 
wire system, as the consumer density increased, the difficulty of balancing 
the side streets also increased. From the street books which thay all kept, 
it was found that a certain number of consumers were connected. During 
the next six months certain new consumers were connected up, and there 
would be a want of balance in the street. On paper it might be that the 
balance was accurate, but when the winter load came on, in actual practice 
the balance was varying from minute to minute. Another polnt was that 
while the station ammeter might be practically constantly at zero, it was 
often found that outside there was a very large want of balanee indeed. In 
fact, in some cases he had known the middle wire to be werking at 
2,000 amperes per square inch current-density. He did not make much 
of the switchboard complications. What he did say was that the 
simpler the system and the less auxiliaries, such as motor generators for 
balancing and boosters, the happier the lot of the station engineer, and 
the better the whole system generally. A cardinal point of the discussion 
had been the question of cost, and, in addition to Mr. Murray's remarks, 
& later speaker had said he had not taken the cost of feeders into 
account. This latter was an error, as he had taken the cost of feeders into 
account on page 651, With regard to the ure of concentric cables he was 
siming at simplicity and reliability of supply, and it would be admitted 
that it was wiser to put in a type of cable in which a short cireuit would 
not develop into a breakdown. With an alternating system of distri- 
bution they were restricted to a certain class of cable, but the present 
tendency was towards direct-current distribution; and rightly so, because 
it was not sufficiently taken into account the advantages which batteries 
would give in thefuture. In years to come batteries were going to be a 
much more important factor than hitherto. This being so, single cables 
laid in stoneware casings, or some duct or the other, were far freer from 
short circuits than were concentric cables. Reference had been made to 
the fact that as so many three-wire systems existed to-day, were they all 
to be scrapped? No. He had not suggested this in the Paper at all. 
What he contended was that, with respect to the larger towns which were 
being supplied on a three-wire system, it would be found that the three- 
wire system would not meet the whole of their needs. In fact, Mr. Holmes 
at Liverpool had already found this out. There were a great many towns 
of the size of his own where he was working on a three-wire system. But 
he found ít difficult to reach economically the boundaries of the borough, 
which were continually growing, and they were obliged to revert to one of 
two things—either multiple stations or sub-stations with some other aystem 
of transmission. Other towns would find themselves in the same difficulty. 
If that were the case the necessity for reaching long distances by three- 
wire systems no longer existed, and it then opened the question as to 
whether extensions of the future should not be on the simpler and 
more reliable system. Mr. Chattock had stated that although he 
a three-wire system he had had no trouble with electrolysis. 
He had been asked to give a concrete case in which this had 
taken place. He knew of two cases where water engineers had 
recently found differences of from 8 to 10 volts between different 
sections of their pipes. A great many eminent engineers did actually 
say that electrolysis took place with direct-current systems where there 
was any leakage at all, and if there was a switchboard fault on the middle 
wire at the station which reaulted in the development of a series of faults 
on the negative cables outside, there must be small shunted currents 
passing through the ground between these points. The bigger the system 
the worse they would be. With regard to the 100 н.р. motor, of which so 
much notice had been taken, he said at Sunderland there were two 100 н.р, 
motors supplied from the 220-volt main. They offered fairly steady 
driving. They were started up by a very well-known switch, and the 
putting on and taking off of them made practically no difference to the 
local pressure. This fact he had ascertained by putting in a 1ecording 
voltmeter. He would be pleased to send a chart to anyone who questioned 
this statement. With regard to the criticisms on the sizes of the cables in 
his comparison of the two systems, he said the whole of the figures were 
worked out on the basis of the same current density —600 amperes per 
square inch. He had hoped to have heard a more explicit expression 
of opinion from Mr. Trotter. He could: not follow Mr. Thursfield in 
arguing that à two-wire system would cost 50 per cent. more than a three- 
wire. It was a question of the number of feeding points, and therefore his 
own price still held good—whether it was 5, 50 or 100 miles. Mr. 
Proctor referred to the diagonal winding of transformers which he thought 
sounded like differentially-wound machines, and therefore self-controlling. 
Surely under the circumstances there would bea very largeamount of current 
passing at times through the third wire, and the third-wire network would 
have to be very much greater than the one he had mentioned. He was 
convinced that the Board of Trade regulations would not be made less easy. 
Probably they would be made more stringent. If this be the case, it would 
probably be found that the 7-volt limit in connection with tramways 
would be made applicable to lighting syatems, and it was from this very 
point of view that he had asked the Association to take into consideration 
the question of earthing the middle wire. The whole thing depended upon 
that, and although it was extremely revolutionary, yet he believed the time 
would come when some of those who had spoken against him during the 
discussion would be converted to his. view. 
A vote of thanks to the author concluded the discussion. 


Underground Telephone Wires in America.— $100,000 is 
being spent in the construction of a tunnel for telephone wires 
between Minneapolis and St. Paul, Minn. The object of the 
tunnel is to protect inter-urban service from interruption by 
storms and to inorease the capacity for communication between 
the two cities. | ` 
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CONTINUOUS-CURBENT DISTRIBUTION. 


Three subjects were discussed at the recent meeting of. the 
Incorporated Municipal Electrical Association, On the first 
day methods of transmitting electrical energy from the gene- 
rating to the supply districts; on the second day the relative 
merits of various classes of engines; and on the third day 
continuous-current distribution. It is with the last of these 
three subjects that we propose to deal in the present article. 
In this country, at any rate, from 200 to 250 volts is the 
recognised pressure at which the supply is distributed to the 
consumer, and, to obtain the maximum economy in con- 
ductors, a three-wire system with double this pressure between 
the outer wires has been almost invariably adopted. The 
system being thus broadly defined, there remain a large 
number of details to be considered—details of considerable 
importance to its efficient working—and these having been 
worked out in practice in different manners by different engi- 
neers, an interesting and useful field for comparison is offered. 
The first question that arises is the degree of interconnection 
of the network. Shall the distributing cables be connected 
up in a closed network fed at certain feeding points, or shall 
the district be divided up into sections, each with its own dis- 
tributing network and with its own feeder or feeders? This 
must depend obviously upon local circumstances. The former 
method has the advantage of better pressure regulation, the 
latter the advantage that the effect of a fault is more local, and 
that the fault itself is easier to detect and locate. Then comes 
the question of fases versus links in a closed distribution net- 
work. Mr. WonpiNcHAM favours good solid connections that 
„will stand the same current as the cable; Prof. Kennepy, on the 
other hand, still specifies fuses in the network boxes, we believe. 
This question, and, more especially the proper position for 
these fuses, was discussed in a recent Paper by Mt. C. J. A. 
Warp (see The Electrician, Vol. XLVIII.), and was only 
alluded to casually at the municipals’ meeting. Nor did any 
of the speakers find an opportunity to go deeply into the 
relative merits of concentric three-core or single cables, or 
whether the cable should be laid “solid,” drawn in” or 
“ direct in ground,” opinions on which are also nearly equally 
divided. 

The middle wire formed the main subject for discussion. 
Mr. Farapay Proctor wanted to earth it more, others wanted 
to earth it less or not at all, and Mr. J. F. C. SELL. would 
have it abolished altogether. We have carefully studied Mr. 
SwELL's arguments, and although his contention was most 
excellently reasoned, we must state, emphatically, that he has 
made no case. As was remarked by one of the speakers in 
the discussion, it would be a serious matter indeed if Mr. 
SNELL were right and we had indeed made а mistake in the 
almost universal adoption of the three-wire system, His 
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reasoning аз to the relative costs of the two systems has 
already been shown to be fallacious, and we need not labour 
this point. If he will take any large three-wire system, as 
now existing, and calculate what would have been the cost of 
a two-wire system supplying the same consumers, and with 
the same. maximum drop of volts, he will find his error prac- 
tically demonstrated. The small additional trouble due to 
the necessity of balancing the system is insignificant com- 
pared with the enormous saving in cables, as is also the 
additional panel required on the switchboard. On a well- 
designed and properly-maintained system of mains on the 
three-wire system there need be no question of unreliability, 
and the number of lamps burnt out by undue rises of pressure 
on one side owing to а short circuit on the other is a 
negligible quantity. 

It is, however, the electrolysis scare to which we would 
particularly allude. Mr. SNELI. gave no statistics as to this, 
but based his argument purely on academical grounds. We 
would ask him to tell us of half-a-dozen networks, in which 
the negative wire leakage, due to osmosis, is serious enough to 
cause electrolysis. Can he point to one single network 
originally designed for a 2 * 200-volt three-wire system in 
which such is the case? Let us assume, for the sake of argu- 
ment, that there are three or four amperes flowing from the 
earth at the station to the negative wire. This current will 
start from the station along the lead of the cables, and a 
minute fraction of it will branch off at each negative wire leak. 
These branching points are presumably the points at which 
Mr. SNgrL anticipates electrolysis. А badly-wired house may 
have an insulation resistance as low as one-tenth of a 
megohm, let us say. With a pressure of 200 volts on each 
side of the network, one-fiftieth of an ampere will flow, and 
this will divide itself over the surface of all the lead cables 
and pipes іп the neighbourhood. But, as a matter of fact, the 
leakage due to osmosis will chiefly be in junction boxes, and 
if the leakage is not to the middle or positive main directly 
(as will most often be the case) it will go over the lead of the 
cables and the cast iron of the box itself, and this latter will 
be the anode which is electrolysed. Three-wire systems with 
their middle wires earthed at the station can be tested for 
insulation resistance jast аз well as two-wire systems, and 
actual defects can be localised and removed equally well, so 
that electrolysis from faults need not be considered. 

Assuming, therefore, & three-wire system and an earthed 
middle wire the two questions discussed in Mr. Farapay 
Proctor’s Paper are how the middle wire should be earthed, 
and whether fuses or links should be employed on it. In this 
respect we see no good reason for departing from the 
present practice of earthing at the station only, and avoiding 
fuses on the middle wire. Here again actual cases must 
be brought forward if it is to be demonstrated that a depar- 
ture from the existing English methods would be beneficial. A 
bare middle wire or a system of distributed earth-plates might 
necessitate, as Mr. Esson pointed out, considerably more 
copper—and its main advantage would be to make matters 
easier for the house-wiring contractor. We trust that Mr. 
Proctor, when acting on the Institution Wiring Rules com- 
mittee, did not put forward these remarkable views with 
regard to house-wiring with one pole insalated as the opinion 
of the Municipal Electrical Association whose representative 
he was. The question of fuses on the middle wire is more 
debatable. Hypothetical cases can doubtless be put forward 
on either side, but we do not believe that those supply station 
engineers who have been able to carry out the plan of allowing 
no fuses on: the middle wire—neither on the cable network 
nor on the houge-wiring—have had unfavourable experience. 


THE EFFECTS OF SELF-INDUCTION AND CAPACITY 
IN ELECTRIC TRANSMISSION. 


BY б. Н. BAILLIE. 
(Concluded from page 519.) 


Capacity. —W hile self-induction affects the drop of pressure, 
but not the power wasted in the line, capacity has the opposite 
effect. Since the capacity current is in quadrature with the 
pressure, it has practically no effect on the drop in pressure, 
but with a power-factor less than unity, it diminishes the 
power lost in the line, provided that it be not so large as to 
produce a large advance of phase. With a low power-factor 
the saving due to capacity will in general be greater than any 
loss due to dielectric hysteresis or charging current, when the 
load-factor is not very low. 


Overhead Lines—Single-phase.—The capacity in microfarads 
per mile of circuit is log dj where d is the distance between 
the wires and r is their radius. This gives values varying 
between 0-009 and 0:011 microfarads per mile for ordinary 
lines. The effect of capacity is negligible, unless the lines be 
very long with very high pressures. As an extreme case, 
where it is far from negligible, may be mentioned the line of 
the Standard Electric Co., where the capacity charging current 
is half the full-load current. | 

Overhead Lines—Three-phass.—Perrine and Baum have 
given formule for the capacity aud charging current of three- 
phase lines in their Paper before the American Institute of 
Electrical Engineers on aluminium line wire. They reckon 
the capacity between one conductor and the line, or surface, 
of zero potential, which, in the case of three wires at the 
angles of an equilateral triangle is a line through the centre 
of the triangle. The charging current is then calculated at 
a pressure E / ,/8 (the pressure between the conductor and the 
zero potential line) on this capacity, and equals 


E К  ,g5,EbKn 
ys io? 27 10 
The effective capacity in microfarads per mile between one 


0-0888 
log d/r | 
distance between any two wires, or the length of the side of 
the equilateral triangle. 


The charging current per mile is 0:1407 


wire and the centre line is , where d is, as before, the 


En 106 


log d/r 
E is the pressure between the conductors and n is the fre- 
quency. This gives a value 15 per cent. higher than that in 
a single-phase system, with the same wire, the same di-tance 
apart and at the same pressure. The charging current, how- 
ever, is important only in comparison with the effective current, 
and а comparison between the effects of capacity in single and 
three-phase systems must take into account the difference in 
current per wire. For a given percentage loss of power, a, 


ORC? - aEC, or Cap : 


SRC? =a J8EC, or C=a 


where 


Single-phase, 


E 1 
K /3 

Therefore, for the same size of conductor, the current in 
the three-phase’ system is 2/ 4/8 times that in the single-phase, 
or is 15 per cent, more, and consequently the ratio of charging 
to effective current is the same for the two systems on overhead 
lines. 

Cables—Single-phase Concentric.—The capacity of a con- 
centric cable is 0% р286 microfarads per mile, where 
D.C. is the dielectric constant of the insulation, D is the inside 
diameter of the outer conductor, and d is the diameter of 
the core. ö 

The dielectric constant for paper cables is, taking a low 
figure, 2°4, and with this, the formula becomes Ера 
For rubber cables this must be doubled 


Three-phase, 


microfarads per mile. 
at least. 
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Tho capacity of concentric cables is of the order of 80 times 
that in overhead lines; а transmission at all approaching 
of the Standard Electric Co." 8 would be impossible by 
cables. 

The charging current in a line is usually reckoned by 
assuming the capacity concentrated in the middle of the line, 
and with & power-factor of unity, the loss of power is then 
easily found. But where the charging current is au appre- 
ciable fraction of the full-load current, this assumption may 
lead to some error, especially with low power-factors. The 
exponential formule for distributed capacity are such monu- 
ments of complexity that their use is out of the question, but 
the following expression will be found sufficiently accurate 
for all praotical purposes. 

The watts ди in the line 


W = 2BR(C? + (О tan ф— 40’)? + 12 0˙2, 


where R is the resistance of each wire, C is the effeotive 
(in step) current, C' is the charging current, ¢ is the angle of 
lag at the far end of the line, 

Here the question arises as to what should be taken as the 
charging current, or rather what should be taken as the 
pressure in calculating it; the mean pressure along the line 
clearly does not meet the case, and the best value to take is 
the pressure at the far end plus one-third of the drop. 

Without capacity the watts lost are higher, the saving due 


to capacity being 
2R(CC tan $ - 40}. 


The saving depends on the ratio of the charging to ihe 
effective current, and may be conveniently expressed as a 
percentage of the power lost, assuming the line to have no 
capacity. 

Calling this ratio z, the percentage saving is 100 cos! ф 


(x tan $ — 12a?) or, for cos ф=077, 502 l- 5). 


These expressions apply equally to three- phase circuits. 

In Fig. 8 are curves showing how the percentage saving 
varies with the ratio x, for power-factors of 0:7, 0:8 and 0:9. 
The gaving due to capacity reaches a maximum for a certain 
ratio, depending on the power-factor; for cos4- 0:9, the 
maximum is reached when the charging current is three- 
quarters of the effective. With the charging current only 
one-fifth of the effective current, the saving is not inconsider- 
able. With a power-factor of 0: 7 it is 9:8 per cent., and with 
one of 0:9 6:8 per cent. Since in power transmission the 
size of the cable is determined by the loss of power permissible 
rather than by the drop in pressure, the saving may be con- 
sidered as a reduction of the capital cost of the cable. A 9:8 
per cent. saving due to capacity means that for a given loss 
the cable may have a sectional area about 9 per cent. less 
if the capacity be taken into account. The lowest curve in 
Fig. 9 givea the capacity in microfarads per mile for paper- 
insulated concentric cables, with different ratios D/d, and 
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the percentage saving on different lengths of cable for the sizes 
mentioned, and at 2,000, 5,000, 10,000 and 15,000 volts. A 
frequency of 50 ~, 8. drop of pressure of 7} percent. and a 
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power-factor of 0'7 have been assumed. Figures on the curves 
indicate the number of kilowatts transmitted, and serve to 
show the practical limits of the curves when these extend into 


at P. 


Length of Cable in Miles 


Fia, 10. 


shows the capacity for four pes of cables, with core diameters 
0:2in., 0-86in., 0 Gin. and 1°0їп., the abscisse representing 
radial depth of insulation in inches, or volts at a slope of 
20,000 per inch, following the Board of Trade rule. From 
Figs. 8 and 9 the curves in Fig. 10 have been drawn, showing 


theoretioal fields. The curves give minimum values of capacity 
and saving, as the dielectric constant of 2:4, on which they are 
based, is a low one for paper insulation. 

For a given cable and pressure the effect of capacity 
increases ав the square of the length of the cable, for while 
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the charging current increases as the length the effective 
current diminishes as the length, if the loss of power be kept 
within practical limits. For long transmissions, such as 
Mr. O'Gorman contemplated in his Paper, the saving would 
be very large, and can be large, too, without going to such 
lengths as 47 miles. A practical example given later will 
illustrate this. 

The charging currents have been calculated on the assumption 
of true sine curves, which give minimum values; with flatter 
or more peaky curves the effect of capacity may be considerably 
more. | 

A true sine curve also gives а minimum drop of pressure on 
self-induction, but the variation of drop with the form of curve 
is negligible. 

Cables.— T'hree-phase.—F'or three-phase circuits three-core 
cables are commonly used. Sometimes these have a lead 
covering over each core, and in this case the capacity can be 
reckoned in the same way as for overhead lines, the lead 
covering constituting the surface of zero potential. The 
charging current per wire is then calculated at a pressure 
Е / V3 on the concentric cable constituting each core. 

. When, as is more usual, the cores have no lead sheath the 
determination of their charging current is not so easy. Guye, 
in au article in the L'Eclairage Electrique for 1900, works out 
formule giving the effective capacity. He gives this, between 
one conductor and the neutral—in this case the lead sheath— 
as (9K, — K,)/6, where K, is the capacity between the three cores 
and the lead and K, is the capacity between one core and the 
two others and lead. 

K, is the capacity measurement usually. made on three-core 
cables, and, according to Guye, is insufficient to determine 
the effective capacity. However, in the examples given in the 
article, for two 10,000-volt cables of 0:182 and 0:217 sq. in. 
sections and a 20,000-volt cable of 0:076 sq. in. section, 
KI =1-89K,, 1:99K, and 2:15K, respectively, giving a mean 
value of KI =2K,, and if this ratio could be taken as approxi- 
mately correct for all cables having similar insulation, the 
effective capacity could be expressed ав К = 1:17К.. 

. This, if true generally, would be useful in giving the effec- 
tive capacity from the usual capacity measurement between 
one core and the other two joined to the lead. The usual 
construction of three-core paper cables is paper-insulated 
cores, made up with jute worming, and paper-insulated 
overall, and this is too complex a mixture of dielectrics to 
admit of the capacity being calculated as it.can be for con- 
centric cables. In fact, the capacity can be determined acou- 
rately only by a double measurement on Guye’s principle, or 
by measurement of the charging current under three-phase 
pressure. However, an examination of several three-core 
cables shows a fairly definite relation between the capacity 
and dimensions of the cable, taking the minimum insulation 
thickness between the cores as equivalent t» the radial in a 
concentric cable—that is to say, taking D in the formula for a 
concentric cable as equal to the core diameter plus twice this 
thickness. Applying the formula, then, to Guye’s two 10,000- 
volt cables, the capacities come out as 0:221 and 0:262 micro- 


farads per mile, and these values must be increased by 22 and 


21 per cent. respectively to give the actual effective capacities. 
Applying it to a very different cable, the Le Croix 25,000-volt 
cable of 0:289in. core diameter, the capacity comes out as 
0:16 microfarad per mile, while the effective capacity, as 
measured by the charging current, is 0:202 microfarad, or 
26 per cent. higher. These percentages of 22, 21 and 26 are 
fairly close for so different cables, and it is possible that the 
formula for concentric cables, inoreased by, say, 24 per cent., 
may be applicable in this way to three.core paper cables with 
sufficient accuracy for practical work. The following two 
expressions for the effective capacity of three-core paper 


cables K-117K, 
0:115 
end — log D/d 


are put forward tentatively, on incomplete data, as likely to 
be useful if verified. Assuming the latter formula to be true 
enables a comparison to be made between the effects of capa- 
city in a single-phase and in a three-phase system transmitting 


the same power at the same pressure and with the same per- 
centage Joss of power. If Dand Б be the core diameter and 
radial of the single-phase concentric cable, d / / 2 or 0714 and v 
will be the core diameter and thickness of insulation between 
two conductors of the three-core three-phase cable. Con- 
sidering the three-phase cable as a concentric instead of a 
three-core cable, D/d, single-phase, is (d +2r)/d, and three- 
phase, (0°71d + 27)/0°71d or (d + 2:887)/d. 
The capacities ‘are respectively proportional to 


1 1 
log iT and log ПЕР 
d d 


Assuming, as found for the particular cases mentioned, that 
the effective capacity of a three-phase three-core cable is 24 per 
cent. more than that of a concentric cable of the same core 
diameter, the ratio of capacities, three-phase to single-phase, is 

1:24 x 
] d + 9:88r 
o9— 1 

In practice this is never far from unity. Taking it as unity, 
the ratio of charging currents is 1/ y 8, and the ratio of effective 
currents is also 1/4/8, so that the ratio of charging to effective 
currents, and consequently the percentage saving due to capa- 
city, is the same for single and three-phase transmission. 

To show what the saving due to capacity may amount to, 
it may be of interest to quote, by way of example, the St. Croix 
three-phase power transmission at Wisconsin. This has a 
line 273 miles in length, partly overhead line and partly cable, 
working at 25,000 volts. The line is in duplicate, one being 
paper and the other rubber-insulated; they are normally 
worked in parallel. 

For purpose of illustration, the cables may be assumed to 
run the whole distance of 274 miles. The power transmitted is 
8,000kw., giving au effective current per wire of 81:6 amperes. 
The charging current, from actual measurement on the paper 
cable, is 29 amperes; that on the rubber cable is rather more 
than double, say 58 amperes. The ratio of charging to 
effective current is then 0:837 for the paper cable and 1:674 
for the rubber. The saving on the paper cable is, with & 
power-factor of 0:7, 80-1 per cent., or 100kw. ; 0:8, 25:2 per 
dent.; 09,14:0 percent. — 

The rubber cable in each case has capacity sufficient to more 
than balance the lagging current, and produce a leading current 
ab the generator. 

By taking the capacity into account, the section of copper 
could be reduced by 28:5, 24 and 18:8 per cent. for the three 
power-factors respectively. 

There is a further saving of power, indirectly due to capacity ; 
its presence in the line reduces the lag of current (unless the 
capacity be very large), so that the power-factor at the near 
end is higher than that at the far end. The alternator then, 
working on an improved power-factor, has a higher efficiency, 
and takes less exciting current. 

If $ and ф' be the lags at the near and far ends of the 


line respectively, tan ф = 5 (tan $- 0 is an approximate 


formula for determining the lag. : 

Applying this by way of example to the St. Croix transmis- 
sion, and taking cos ф =90°7, ф = 8'40' and cos ¢ = 0-989. 

The effect of capacity, therefore, is to give the alternator a 
practically non-inductive load. 

As the load diminishes, the ratio of charging to effective 
current increases, and the percentage saving due to capacity 
increases to a maximum, then diminishes to zero, and finally 
turns into a loss when the leading current produces a greater 
loss than would the lagging current if there were no capacity. 
However, the actual loss decreases with the square of the 
current, so that the power saved decreases continuously with 
the load. · 

The saving in kilowatt-hours cannot be expressed simply 
in terms of the load-factor, as it depends on the distribution 
of the load throughout the day. If the current decrease uni- 
formly from C, to C, in T hours, the saving in watt-hours is 


$RC (C, + C,— 3C)T, 


638 THE ELECTRICIAN, 


AUGUST 8, 1902. 


where R is the resistance per wire and the power-factor is | station £162. 


0:7. For instance, in the St. Croix transmission, if the load 
diminished uniformly from full to onc-tenth load in the 24 
hours, the saving would be 722 units. The saving, however 
is of no practical importance except at full load. 

Mr: Mordey has said that electrostatic capacity is, on the 
whole, a serious drawback in alternate-current work, mainly 
because it is directly and indirectly a cause of waste of power.“ 
He then, of course, referred to cables supplying lighting loads 
with unity power-factor ; but as soon as the power-factor falls 
the opposite is the case, and so great is the caving which can 
be effected in a supply at low power-factor that, in spite of 
previous failures, it is not improbable that condensers will 
eventually come into use in cases where the line capacity is 
insufficient. An instance where this has already been done is 
on the Tivoli to Rome 10,000-volt transmission, a condenser 
made by Prof. Lombardi baving been connected across the line. 

With a condenser at the far end of the line a greater saving 
is possible than with distributed capacity, and less capacity is 
required to give the same saving. At a power-factor of 0:7 
the section of copper could be halved by the use of a condenser 
to produce balance at full load; but then, unless the load- 
factor were very high, it would have to be cut out below 
half load. The method of neutralising lagging currents by 
over-excited synchronous motors is complex in comparison, 
but is free from the dangers attendant on breaking a circuit 
having capacity. After all, these may prove so serious as to 
counterbalance all the virtues of capacity. 
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ELEOTRICITY WORKS ACCOUNTS. 


Bristol Municipal Electric Supply Works. 

A material improvement in the costs at this station is 
noticeable in the accounts for the year 1901-2. A general 
reduction has been effected in the works costs, and they now 
present very satisfactory figures. From the subsidiary table 
given below it will be seen that the diminution in the fuel 
item was possible through the lower price paid for coal, 
though the price was still high at 13s. 8d. per ton. There 
was 8 slight but negligible increase in the consumption of 
coal per unit sold. 

To some extent the economies effected in the works costs 
were neutralised by the increase in the management charges, 
and more particularly by special charges amounting to £778 
in total, of which expenses of testing, upkeep and insurance 
of machinery at the Avonbank station were £510, surveyor’s 
fees for new works £100, and some unusual wqrk at the old 
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The total costs shown are, therefore, very 
creditable in the circumstances. 

We learn from the engineer’s report that, though the first 
instalment of the Avonbank works were opened on Feb- 
ruary 19th last, these works had not been in regular use 
during any part of the period covered by our analysis. It is, 
of course, very necessary in passing judgment on the financial 
results shown to keep the fact of the existence of these works 
in mind, otherwise it would appear as if the capital expendi- 
ture were high. In relation to the output for the year the 
mean capital last year was rather high. The total capital 
expenditure on the new station was £94,964 to March, 1902, 
and at Temple Back £182,081. 


Belfast Municipal Electric Supply Works. 


Good cost figures are shown by the Belfast accounts for last 
year. Especially creditable are the works costs. At 1°26d. 
per unit they are considerably under what might reasonably 
have been expected. In consequence of the unusually large 
item of £320— commission to brokers on stock—the manage- 
ment charges show a rise where they would otherwise have 
been reduced. The only item not satisfactory is that of 
repairs at the station. The rise in these expenses is due to 
repairs involved by storm last winter and by the re construction 
of portion of the main boiler flue. 

Here again, as at Bristol, the capital is too high in relation 
to the output, and it is partly to this and partly to the some- 
what low total revenue that the financial results are again 
disappointing. Regarding the capital expenditure, the engineer 
informs us that he has carried out large extensions of plant 
and mains, which will not be remunerative for some time to 
come. Further extensions are in hand for the supply of power 
to some of the large shipbuilding yards. The motor connec- 
tion at the end of March was about 900 E. p., and it is expected 
that this and the output for power will be doubled during the 
present year. With even the present motor load, it is some- 
what surprising that the load-factor remains at so low a value. 


REMARKS. 


BRISTOL.—a Of which 140,852 units (estimated) in 1900-1 and 176,109 units 
(estimated) in 1901.2 were u by day-load consumers through controlling clocks 
and unregistered. b 295,363 at generating station and 496,758 in external system. 
c There are five 16 c.p., one 25 c.p., and three 76 c.p. glow Jamps. d £5,000 in 
‘“ reserve” fund and £200 at credit of suspense account. e Lands £19,333. f £8,363 
on public lamps, meters £9,297. g Over.expended.. Л 45392 for electricity and 
£1,752 for attendance. i Buildings £00, engines, boilers, &c., £737, dyuamos, 
exciters, &c., £98, condensers and other plant £1,011. j Of mains £270, apparatus 
on consumers’ premises £32, apparatus at distributing stations £275. k Attendance 
and repairs. 7 Cart ons and renewals £605. m Enginecrs' department £1,519, secre- 
tary aud clerical staff £953, electric inspector £70. n Stock mansgement £111, 
insurance £131. o At generating station 210,214, external system 476,43?. р £4,509 
in reserve fund, £850 in suspense account. q Lands £20,413. r Public lamps 
£*,4?5, meters £11,193, s £5,542 for current. t Buildings £117, engines, boilers, &c., 
£794, dynamos, exciters, &c., £31, condensers and other plant £800. u Of mains £268, 
apparatus on consumers’ premises £96, in distributing stations £416. v Engineers’ 
department £1,690, secreta:y aud clerical staff 21,086, electric inspector £64. 
w Preliminary expen:es at Avenbank £510, stock management £111, law £171, 
insurance £137. 


BELFAST.- a Being 352,644 at Gd , 16,635 at 6d., 77 at 414. and 352,556 at 2d for 
lighting; 4,00 at 4d., 53,769 at 3d., 22,218 at 9{4., and 65,627 at 11d. for motors; also 
330 at 64. for batteries. b 29 stuudards of 2 (16 c.p.) lamps eacb. с 525 Н.Р. in 
mot rs. d No land. c Assistant engineer £219, engine men £860. / Of mains £47, 
on consumers’ prem'ses £43. 9 Engineers’ department. h Jnsurance £164, meter 
inspection £36, i Maximum demand system. j 433,731 at 6d., 21.646 at 5d., 733 at 
41d , and 466,156 at 2d. for lighting; 105,772 at 30., 25,463 at 23d., 41,218 at 114. and 
106,352 at 1d. for motors. k Includes £2,00) depreciation fund. / Accumulators 
£2,874, meters £6,472. a Accumulators 47, 8:9, meters £7,468. n Assistant engi- 
neer £243, engine men £998. o Bulldings £273, engines and boilers €278, boiler 
seatings and flue £509, dynamos £37, accumulators £96. p Of mains £29, on con- 
sumera4' premises £125. J Commission to brokers on stock £32", insurance £251, 
кр duty on stock 450. r After deducting £502 income tax received. s 900 H. P. 
n motors. | A 


Per 


lampe. Motors. Total ced ў Units {айн | costa Total cent, Fuel 
Po kta E —— — 30.-watt "°°" | capa- АХ. | factor gold to sold for | per | TEY: | ratio сову 
Year ended aui sd con- | р ] private . P per per 
g Equiv.) 4 Equiv. | lamp | umia City. Kw per son publie | total unit total unit t 
Arc. 2 80 BÉ- | 30-watt conect ns Kw. ' | cent. lighting.| units уу | costs ld ton 
watt. I^ lamps. . POPE sold. | * [to теу. 50% оја, Ib 
COEM жїз ш „ | F 3 
Dec., 1893 ...... 90 ... 1,500 | 9,403; 120 | 700 | 226 | 85 53,829) 10,019 |9:97d.,6:02d. | 166 182d. 
189 97 . L616 | ... н 16,146; 240 950 | 322 104 143,106 150.417 |5044. | 5:414.| 951 1:304. 
„ 1895 . .. | 99 1.650 555 8⁵ | 25,696 439 1,014 | 515 9:1 | 251,708! 156,593 3·51d. 5:87d.| 59:8 097d. 
„ 1896 ...... 105 ... 1,7501 333 85 | 33,049! 595 1,216 | 766 97 | 483,527: 167,251 | 275d. | 5:550.| 49:5 | 0°76d. 
March 25,1897.* | 105)... 1,750 535 85 40,586! 617° ... | 656 178 188,557 47,6077 lax | uz 0944. 
" 1898 1055 1,778 | 19:53 486 61,498, 749 1,972 |1,010 | 103 | 745,165| 167.725 | 2:50d.'542d.| 46'1 0˙88d. 1050 .. 
Е 1899 |304 5 5,094 60°53) 1504 75,650 967 2,589 | 1,707 9:1 1,033,524| 329.462 | 2:374.  4:604.| 51:6 10:86. 14:25 | 8/64 
, 1900 5083 5,161 111:5 | 2,770 91.117 1,215 3,154 1,070 | 12-4 11,550,670| 481,841 |2:38a. 4:20d.| 566 0:834. | 12:37 | 12/5 
$ 1901 3109 5,241 377.5 9,389 119,615 1,507 5,102 2,099 11˙9 1,716,212) 475,247 |2804. 407d. 687 1˙25ͥ. 1257 18,7 
A 1902 5109 5,241 78⁵˙0 19,520 149, 146 1,790 4,922 2,558 | 124 2,216,848 480,776 | 233d. : 391d.) 598 0914. 12:88 | 15/5 
* Three months. 


THE ELECTRICIAN, AUGUST 8, 1902. 
| BRISTOL. | 


Undertaking Worked by m cm cm up кр am om am am um e | Bristol Corporation, 
Date of 8 of Supply «mam um am = August, 1893. (distribution. | 
7 of Suppi y... [Alt- current trans. sub-stations with 3-wire 

Ineer H. Faraday Proctor. 


PCr 9 9 9 9 9 9 999 999 9 — "oon t o o а 


| | Belfast Corporation. 

| Jan., 1895 (steam station started July, 1898). 
5. -wire continuous-current. 

| Victor A. H. McCowen. 
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BELFAST. 


YEAR ENDED МАК. 25, 1901. | MAR. 25, 1902. [| MAR. 51, 1901. | MAR. 31, 1902. 
QUANTITIES— | |! 
I cas sem um qus cmm um vus tim cus com m Gs Om 2,913,680 3,443,270 1,091,895 1,426,622 
u BOLD (TOTAL) |... man man mams mam ma ee mae man m ma 2,191,559 2,756,624 908,067 1,206,699 
» sold to consumers — oas amn uas nan uan ous ome pas 1,716,212% 2,275,848% 897,856% 1,194,101 
w sold for public lighting, &.... 475,547 480,776 10,211 12,598 
, N A NEA æ nil nil nil ХАА 
0 сз pot |o om Evo nem — san oan ous ocn 722,121 686,646° | 51,195 60,595 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY ..- 29-4 220 127 140 
Actual maximum supply demanded „esse 4 2,099 kilowatts 2,535 kilowatts 1,308 kilowatts 1,485 kilowatts 
0 AA — 11:9% 124% 7 939 9:287/ 
Number of public lamps --] 310 arc, 9 incan.* 310 arc, 9 incan.* 58 glow® 50 32 c p. standards 
Number of consumers —— 1,790 660 803 
Connections to mains in 8-c.p. lamps at end of year ... 149,146 80,000¢ 98,000 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 4,922 2.500 3,000 
Per kilowati Per kllowa P it 
ОАРТТАТ— _ он. | сарыйу. | Totti | “capacity. | Тою. | "Capacity, | Total — | capacity. 
—— (TOPAL)... a um am am m m om om | 25408, 165 £132 £419,761 £852 £190,000 £76 0 £280,8 822 £93:6 
Loan (including Debenture charges) 2] 408,165 132 419,761 85 2 190,C00 76 0 280,8 822 93:6 
— „299015 912 418.757 851 175,493 70:2- 218, 476* 728 
Loan (including Debenture charges) -. 285,015 91:2 418,757 851 ү 172,560 68:9 212,500 70˙8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 125,150 408 1,004 0204 | 17,640 7'06 — = 
КАЛЕ (ЧОЛАН) % — — —ͤ—ͤ — — — — — — — — 
Loan (including Debentures 222222 125,150 40'3 1,004 0:204 17,640 7:06 68,322 22:8 
REPAID (TOTAL) —ͤ—H ·— 2 — — —— — —— — „т=з жаз a o - „е. 36,922 11:9 45,133 9:17 4 116 165 { 250 0:083 
RESERVE OR SINKING FUND... 22222 5,2004 1°68 4,859” 0:987 | | 7,782 2°59 
MENTEM FUND Lucem кнын 1.90 0448| 1,237 0:251 — — 3,182 104 
ERPENDED (TOTAL)... . e 964 384,777 78:2 173,889 696 202 357 674 
Lands and building 2222222  78,122* 25'2 111,2959 226 35,7134 14-5 36,6104 12:2 
„ ——————— эне аз а 100,415 54:0 147,685" 500 68,979 1 276 86,069 28°7 
Mains .......... < sen oan oan ban oas оен oan M | 105,663 54:0 115,450 255 66,367 26:5 76,747 25°6 
Miscellaneous n nsaan 2... 10,060 $521 10,347 2°10 "| 2,831 113 2,931 0:977 
BALANCE ОР CAPITAL ACCOUNT „a sm =a = mms nes .|-16,245v -5'23 ! + 33,980 +691 + 1,601 0:642! +16,119 +538 
Per unit of х Per unit of Per unit of Per unit of 
Total. total units Total, total units Total. tota! units Total. total units 
д. BEVENUE— sold. sold. | soli. sold. 
e . 4 075d. 244.856 3 908d. 214.898 Е 939a ats = 3:584d. 
— fron supply Luleedenensnsmeenshensasesw| 26,508 51254. 55,826 51204. 14,226 604. 7,3 54574. 
РА meters, BO. „=. а can ves em cas om omi omm cas вон 1,383 0:1514d. 1,644 0:1434. 640 0 170. 475 0°C95d, 
& PF 1,144» 077834. 7,164 0:6244. — — — — 
м supply for traction 222 ni -— nil — nil — nil — 
miscellaneous sources.. 168 0:0184, 222 0 0194. 30 0:008а. 165 0°032d, 
EXPENDITURE OUT OF REVENUE— 
ee — n 21964. | £26,822 28844. £7,133 1:8854. | £9,290 1:850d. 
SUUM WOREN COSTE „assisi soosimises] 19,900 | 21834. | 19,433 16924. 5,093 1:345d. 6,379 1'268d. 
Generation of electricity .......... ——— (X ENG 5. ns I'850d. 16,181 1°409d, 4,736 1:2514. 5,841 1:1614. 
Fuel (including OE. 81137 1:2534. 10,476 0:912d. 2,857 0°756d, 3,055 0°608d. 
UL ТОСО, waler, ПОКОЕ ec cannes cen co» вн 6m Gt vit one 726 0:079d. 714 0 0624. 261 00714. 520 0'064а. 
Wages SE NAMUR сн эд узлы — элә oas 2,793 0°306d. 5,200 0°279d. 1,079¢ 0:285d. 1,241" 0°247d. 
Repairs and maintenance at stablon — sæ su sas nos 1,9511 0 211d. 1,790! 0:1564. 534 071414. 1,2249 0 2434. 
Distribution Ki SON ERU —— НЕМ vat ipm GR pos 1,290 6141d. 1,630 0 142d, 831 0'087 499 0:099d 
Wages, Eo. салде» сыйса» — oun oon pam nen oon oan one €64 0°073d. 820" 0°071d. 241 0°064d. 345 0`0694. 
Repairs, renewals of mains, 0. 626i | 00694. 810 | O· 071d. 907% 0°024d. 154» 0:031d. 
Public lighting —— pot poteat ье ен е — жаы e et mm — „ 1,752 0° 192d. 1,622 | 01414. 26 0°0074. 39 0:008d. 
Attendance. ces coe vos om oas can can sun san ams oas oan aan vos 1,108* 0°121d. 1,076 | 00944. 22 0*006d. 22 0°004d. 
«Же AGI rus v o Ug payer sit vem vam — sas cas 6451 0°07 Ld. 500 0:0444. 4 0:001d. 18 0 004d. 
MANAGEMENT AND PROPERTY CHARGES „m ne n= >= >». 5,606 0:614d. 7.389  0'643d 2,039 0:539d. 2,911 0 579d. 
3 6600 463 00514. 430 | 00874. 140 6:0374d. 111 0*022d. 
и cursu e. a ada o ый e son 1,570 01724, 1,782 0°1544. 588 O 155d. 826 O' 164d, 
C с si int ins bei vti d pen we i can san san amn oas omn oan sos 3,573 0'3914. 5,177 Od 1311 08464. 1,974 03924. 
Salaries ......... —— ——— ons amia 2,542", 0 278d. 2,859 0:24'7d 5909 | 0'156d. 8047 016d. 
NV: I escam pel vut aur Uie oi ons rad as ri RU: 242 0 0274. 466 0°041d 126 0°033d. 148 0:023d, 
Establishment charge .— co: cos nas non nee nen ces oes 2 421 | 001464. 538 0:047d 266 0:070d. 542 0 068d. 
{о шеап to mean to mean 
FINANCIAL RESULTS— Total. рер Total. odpexpindco |, Total. ige dee Total cap 'exp'nded 
WORKING PROFIT FOR TRR . | £11,682 424% | £18,034 5:27% £7,765 497% | £8,734 4:647 
Sum carried to Depreciation Fund.. s= so. — — — — 8,152 201% = € 
Sum carried to Reserve Fund............. eee 6,812 247% 7,593 222% 2,252 1-437, 5,666 1:95 To 
Net interest on loans (incl. Debenture charges) - 7,357 2:66% 10,946 3:20% 5,057 5:24% 5,917 $147 
Net profit for the year. . ишы cen eto ot ses — — -505 | —0°148% -2,655 | -170% Sr M ee 
BALANCE FROM LAST ACCOUNT ................._._.... 3,069 1117 505 01487 2,655 1707 — — 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 505 01837 nil — nil = j 
Б oiii eee ioéSi oos pe amni d p 5 — nil = — = 847" | 01847 
ORDINARY DIVIDEND PAID ............ cup den ced — MA — | — — = =s са — | = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 6877 59:8% 47:9% 51:5% 
Expenditure per mean kilowatt capacity. was £8, 5з. 2d £6. 13s, 94. £3. 2s, 2d. £3. 78. 6d. 
REVENUE PER MEAN KILOWATT CAPACITY ............ £11. 18s. 0d. £11. 3s. 7d. £6. 10s. 2d. £6. 11s. 1d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN „u nm -~ 7s. 1d. 6з. dd. 45. 6d. — — 4s. 1d. 
Price charged for lighting, per uni 5d. (max.), 2 35d. min. 45d. (max.), 2554. (min.) 6а. (1 hr.) to 2d." 6d. (1 hr.) to 2d. 
Price charged for power, per uni 1:54. (max. ), 12d. (min. 1:50. max.), 12d. min. Id. (1 hr.) to 1d.* 5d. (1 hr.) to 1d. 
Price charged for public lighting £23 arc, £1.68.5d. 8 с.р. — Пат. 6d. рег standard of 247. 6d. per 32 c.p. 1 
Receipts per unit for private supply mas 222 ó'99d. [glow 5184. 3.764. [(16с.р. 1} low (3 
d * public lighting "s 2"12d. 277d. _ Digitized by = 
" »" traction ——— — n a — ee — к=. 
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SUBURBAN TRAFFIC.* 
During the inquiry recently carried out by the Institution of 
Electrical Engineers, with which we have dealt pretty fully, much 


importance was attached to the value of electrical tramways as a 
means of relieving the congestion of cities and towns. London, for 
example, could not exist as it is now without railways to feed it and 
carry its population from place to place. It is argued, and argued 
with a force which we are not slow to admit, that if rapid and cheap 
means of transit were available people would live in the country 
and come to their work each morning and leave it in the evening. 
Metropolitan crewding is largely due now to the necessity for having a 
domicile somewhere near the place where wages are earned or mone 
is made. But there is another side to the question, about whic 
nothing is said. The provision of cheap and rapid transport tends 
to promote the very crowding which it 1s intended to prevent. It is 
beyond dispute that London, for example, is more crowded now than it 
ever was before, notwithstanding the enormous number of people who 
live in the suburbs, and we do not see how it can be otherwise. The 
railways, tramways and omnibuses all serve the same purpose of 
concentrating life, at all events during the day-time, while they 
directly promote the birth of streets which finally assume the impor- 
tance of townsin themselves. If it so happened that we had reached 
the absolute limit, that nothing more could be done to get people 
and goods into London, then it could not increase in size. There 
would be nothing for it but to start another town, and go on adding 
to that until the limit was once more reached. Fortunately, or 
unfortunately, however, we are apparently very far indeed from the 
limit, and no man can fortell the end. On days when great crowds 
are likely to assemble in the City, the Central London Railway will 
not carry passengers to the Bank. The reason is simply that the 
passengers cannot get out of the station. It is quite conceivable to 
anyone who watches London Bridge or the approach to Liverpool- 
street Station in the morning that the time may yet come 
when the crowding will be so great that the trains cannot 
deliver their passengers, It is quite true that the possession of 
facilities for movement may tend to make people live in the 
country, but, just as it was once said that all roads lead to 
Rome, so the fact that in the end all the railways and tramways 
existing or proposed have for their principal object the taking of 
men, women and children away from the country as well as into it, 
deserves consideration. Nothing, it is true, can be done; but it is 
just as well to bear in mind that the promises held forth in com- 
mittee rooms, and the arguments held by certain members of the 
London County Council, must be taken with much salt. We hear 
a great deal about the work that is being done to get thousands of 
persons into the country, but it is quite forgotten that these thou- 
sands have to be carried into London before they can be carried out 
of it. In one word, the more facilities we provide fur transit the 
larger will our cities become, and the more intense will be the con- 
gestion, in particular in the metropolitan district. 

The effect of public opinion on the nature of the means of transit 
used, on which we have recently commented, is clearly shown by 
the proposals which alone find favour in London. The tramway, 
whether electrical or not, has its limit of action very rigidly defined. 
Under no circumstances will the overhead railway, which finds 
favour with many cities of the United States, be tolerated. For the 
time being attention is concentrated on tube railways. There are, 
however, indications that another means of transit may find favour, 
and that at no distant date. We may yet have a really efficient 
. system of public motor cars taking the place of the ordinary omnibus, 
and doing far better work at a cheaper rate. Nothing, we think, has 
retarded the development of speculation in this direction but the 
insensate action of motor-car owners, who, as a class, have done all 
that lies in their power to make the motor car unpopular with the 
general public. It is impossible to read the account which we 
publish of the Paris-Vienna motor-car race without seeing that it 
is quite possible now to make motor omnibuses which will not break 
down or wear out in a hurry. If only the necessity for india- 
rubber in the tires could be got over, a heavy source of expense 
would be eliminated. There is, we believe, a great future for 
the motor vehicle, if only the problem of its construction is 
handled by competent engineers, It is not necessary to say one 
syllable as to the advantage possessed by such carriages over the 
horse-drawn vehicle. Speeds of 10 and 12 milesan hour are allowed 
now to the electric tramcar. There is no earthly reason why they 
should not equally be allowed to the motor omnibus ; but care must 
be taken that it is fit to run at that speed. 

Another scheme worth consideration is the constructing of public 
lines of wire along the roads, supplied with current, which may be 
used with the aid of a suitable trolley pole by anyone who thinks fit to 
obtain the required licence, and pay the cost of current, &c. · No 
tramway would be needed. We have no doubt that in numerous 
districts this method of traction could be made a success, But it is 
clear that it has very short limitations. 

From the Enyincer, 


Enormous sums will be spent on tube railways with electrical 
propulsion, but it is just as well to bear in mind that the system is 
in no sense perfect ; indeed, it has serious drawbacks. The electric 
lifts, for example, are a source of constant expense, and demand a 
surprisingly large expenditure of power to work them. Ventilation 
is by no means as good as it was hoped it would be, and there are 
those who prefer even now the atmosphere of the District Railway 
to that of “ the Twopenny Tube”; but the worst defect of all, and 
one apparently inseparable from the system, is that a breakdown 
stops the entire traffic of the line. It is the old story, on which we 
have often insisted, want of flexibility. However, even these objec- 
tions may be overcome in time, But, taking all the conditions into 
consideration, we think it is simply impoesible to forecast what, at the 
end of 10 years, will be the favourite method of carrying suburban 
traffic. | 


THE RATING OF MOTORS AND GENEBATORS.* 
BY DR, M. G. RASCH. 


A report on the following question : What basis should one adopt 
in estimating the power of motors and generatora, taking into account 
the поо тво пау, "uu into this calculation, such as 
output, torque, heating, 

реза ыр to the 5 sense of the question is as follows :— 
In the case of a contract for the construction or the enlargement of 
an electric plant, what are the conditions which should be required 
in the specification for the sound construction of the electric machines 


-and what are the means on the completion of the work which should 


be used in order to ascertain that these conditions have been really 
fulfilled ? In every electrical undertaking the engineer entrusted 
with the preparation of the plan, should not overlook the fact that he 
must endeavour to produce a scheme as perfect as possible from 3 
technical point, and at the same time as economical as possible. The 
conditions which it is necessary to fulfil, in order to provide for these 
two factors are, unfortunately, very often contradictory. The con- 
cessions which must be made from one of them to satisfy the 
exigencies of the other, and reciprocally,should be examined carefully ; 
any doubt, the technical perfection which each case demands, must 
be, above all, provided for. The conditions laid down in the specifica- 
cation may be of two descriptions: (1) Conditions of which the 
fulfilment can be ascertained by trials—that is, in an objective 
manner; (2) conditions for which this manner of proceeding is not 
possible, and which the ee c d with the acceptance of the 
work can only judge by relying on his technical sense and on the 
confidence more or lees great with which the manufacturer inspires 
him ; in other words, it is only in a subjective manner that he can 
convince himself that these last conditions fulfil the requirements of 
the epecifications. К. 

It is evidently important, even in the interest of the manufacturer, 
that on the reception of the goods the different qualities required 
on delivery, which can be ascertained by tests, should be tested. In 
this case it will be necessary to define, in a precise manner, certain 
of these qualities, and to specify according to circumetances the 
methods of trial which will be used on reception, the results of 
trials being liable to vary according to the different methods by 
which they are obtained. It is taking this into consideration that 
the German Association of Electrical Engineers has been led to 
establish regulations for the trials of generators and electric motors,t 
regulations to which we shall refer several times in the courae of 
this monograph. 

Passing to the examination of the different communications 
received in reply to the question, we will first refer to those qualities 
which cannot be ascertained by means of trials, or, at least, only 
imperfectly by them. From this standpoint the replies do not convey 
anything very new. It is beyond doubt that perfect security of the 
service, accessibility to the different working parts, and small bulk, 
form essential conditions for a good traction motor, It is only, how- 
ever, in specifying more explicitly these requirements, that they 
become important in a specification. It is evident that plans well 
studied and carefully examined before the definite order is given, 
will be of the greatest use; nevertheless, they are not sufficient 
Certain of the requirements mentioned above have already 
been more or less explicitly specified by some companies. Thus, one 
company, for example, insists on the necessity of the motor case 
having the quality of being completely proof against the penetration 
of water and oil from the bearings ; while another insists that the 
armature shall be provided with protection against dust and with a 
good system of lubrication. The armature must be quickly and 
easily removable in order to allow of à handy removal of the burnt- 
out coils ; on this account one of the companies is right in recom- 
mending the use of Eickemeyer wound up'coils, which permit of 
rapid replacement. Many companies insist on having easy access 


* Paper read before the International Tramways Union, at Islington, 
June 30th. 
T Elechtrotechnische Zeitschrift, 1901, pp. 708, ct sey. 
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to the commutator and brushes and require that these parts shall 
run without sparking. Although this condition is vital, it will be 
very difficult in a contested case to decide if the production of sparks 


can be overlooked or if it is too strong. It will be admitted that all. 


the conditions enumerated above are justifiable, but nevertheless 
differences of opinion will easily arise concerning the fulfilment of 
these conditione, as they can only be recognised in an objective 
manner. On the other hand, generators and motors possess certain 
properties which can be ascertained by trials, from the moment that 
these properties have been well defined and the methods of investi- 
gating them sufficiently established. It is the investigation into 
these properties that the German Association of Electrical Engineers 
has regulated,and the reporter agreeing on this point withthe Bruesels 
Tramway Co. warmly counsels the adoption of these regulations to 
the members of the International] Permanent Tramway Union. 

We will commence by stating what is to be understood by the 
power of a motor. It із said in many replies, and rightly, that the 
indication alone of power is not sufficient because it does not allow of 
the determination of the torque of the motor. Even putting aside this 
inconvenience, the simple indication of power is insufficient as long as 
the definition ofthat property is not giveninamore specific manner ; a 
distinction must, in fact, be made between the power received by the 
motor and that given out by it. I do not share the opinion of some 
of the companies, which require that the power of a motor should be 
exclusively expressed in watts, and I would rather see the German 
terminology adopted, according to which mechanical power should 
always be given in horse-power and electric power in watts. It 
follows that a motor of 25 Hp. is always a motor which gives out, 
and not one that receives, 25 H P. Although this terminology pre- 
vents mistakes to a certain extent, whether intentional or not, 
between the power received and the power given out, it is not alone 
sufficient. Two motors of different sizes may both be of 25 n P., the 
temperature of one remaining very low during the run, while that of 
the other rises above the limits admissible. Paragraphs 18 and 19 of 
the regulations already cited—paragraphs of which we shall speak 
again in the following pages—define what is to be understood by the 
admissible limits of heating. We shall content ourselves fer the 
moment by remarking that the German regulations distinguish the 
three kinds of service as follows :—Intermittent service, momentary 
service, continuous service, In giving the power of a motor there 
should always be added to it the indication of the kind of service 
required from it, and when dealing with a momentary or inter- 
mittent service there should also be given the number of hours 
corresponding to the length of the service. lt is, in fact, evident 
that the same machine may for each of the three categories of service 
yield quite different powers. This is why the indication of a motor 


without the explicit designation of the nature of the service to which 
it will be subjected remains valueless, 
The German regulations determine as the normal power of a trac- 


tion motor that which in the test room can be yielded during one 
hour without causing the temperature to rice above the admissible 
limits. In connection with this, we may remark that for these teats, 
covers, lids, &c., usual in service, must not be removed, opened or 
modified in any essential manner. Likewise, it is not permiesible in 
the trials of traction motors, to replace artificially the current of air 
created by the displacement of the car. If it was permitted to make 
use of this, a trial at full load during the duration of one hour would 
evidently be too short for traction motors. Nevertheless, the reporter 
is of the opinion that, even under the conditions of trial given above, a 
trial of one hour is insufficient. It must not be forgotten, in fact, 
that a traction motor, even though only loaded on au average below 
the normal, has to stand a daily run of 14 or 16 hours. One of the 
companies which replied to the question, appears also to share the 
opinion of the reporter, for it requires for the traction motors a 
continuous trial instead of that already mentioned of one hour. It 
must, nevertheless, be remarked here that, according to § 1 of the 
regulations, the indications there mentioned are valuable only when 
they are not modified by special conditions laid down in the 
contract. It follows, then, that the length of the trial may be 
determined in another manner. It would be advisable from this 
point of view to take into consideration the special conditions of the 
car service for which the motor is destined. It is in this connection 
that M. Maximilian Müller has examined the question in the 
German Electrical Review for the year 1901, pages 73 et reg. This 
aiticle develops very interesting considerations on the subject of 
the duration of trials which are to be advised for traction motors. 
We have attempted to condense the results of this study into the 
following formala :— 

E CT, 

17 28(T- Tj) 

a formula in which л stands for the required duration of the trial, Т 
the time during which the саг is out of the depót, T, the time 
during which the motor is working; T—T, stands, consequently, for 
the time Tunog which the motor is not subjected to the electric 
current, ¢ stands. ior the heating of the motor—that is to say, the 
excess of its temperature over that of the atmosphere. The fore- 
going formula admits of a cooling of 28°C. an hour, consequent on 


* 


the resta of the motor. We shall apply this formula to an example : 
the motor works during 7:3 hours. Admitting an elevation of the 
temperature to 70°C. we shall obtain :— 

eae 70x78  . 

70 + 26(14 — 7 3) 

or a duration of two hours during which it will be useful to try the 
motor under its full load. But even while accepting a trial of the 
duration of an hour, the German regulations preserve the advantage 
of determining in a precise manner that which should be meant by 
the normal power of a motor. Without this exact definition of the 
words normal power, no clear signification could be given to the word 
overload, while with this definition overloads of 15, 20, 40 per cent., 
&c., make themselves understood. Concerning overload trials the 
German regulations prescribe that the admissible limits of tempera- 
ture cannot, equally, be passed ; it follows, then, that overloads can 
only be allowed during relatively short periods. Without taking 
traction motors into special consideration, the German regulations 
prescribe in a general way an overload of 25 per cent. during half-an- 
hour for generators, motors, rotary converters and transformers. 

Tramway engineers are, in genera), of the opinion that an overload 
of 40 per cent. during three minutes should be regarded as insufficient. 
It is, nevertheless, sufficient to satisfy the German regulations if care 
is taken to rate the motor at a sufficiently high normal load. The 
trial of one hour at the normal load of which we have spoken above, 
allows of the formation of a more accurate idea of the qualities of the 
motor when working, the trial load being greater in reality than the 
working load. The communications made in reply to the question 
show, as was to be expected, that the different companies possess 

uite different opinions as to what concerns the proper ratio between 
the overload permissible and the ordinary load ; their opinions are 
equally at variance in that which concerns the duration of overloads. 

These two factors depend, in effect, on local circumstances and are, 
consequently, liable to differ. One company suggests, for example, 
an overload of 100 per cent. during some seconds ; another one 
goes as far as even to require this overload for a period. of five 
minutes, but what increases the severity of the conditions laid down 
by this last company is that it requires that in euch a case the limit 
of the admissible heating shall be diminished by 20°C., a diminution 
which, in our opinion, is not justified. There can only be one limit 
admissible of heating which, once passed, would become dangerous. 
It is of no consequence that this permissible limit of heating be 
over-reached when working under even loads, or under momentary 
overloads, the damage resulting from it will be the same in both 
cases. 

Concerning the rise in temperature which may be considered as 
permissible, the German regulations ғау :—“ Asa general rule, and 
as the temperature cf the atmosphere does not exceed 33°C., the 
admissible limits for the rise in temperature will be as follows :— 
For cotton insulations, 50°C. ; for paper insulations, 60°C ; for 
insulations in mica, amiante or other similar preparations, 80°C. ; 
for stationary coils—ae, for example, the magnet coils—the admis- 
sible limits of temperature may be allowed an increase of 10°C. The 
regulations add that for traction motors the foregoing limits may be 
20°C. higher if the trial is made ina test room. This greater latitude 
in favour of traction motors has, without doubt, been made to allow 
for the better ventilation in ordinary working on a car than in the 
test room. It seems at first irrational to allow of a greater limit of 
heating for stationary windings than for rotary windings, the more 
so as the ventilation of the latter is superior to that of the former. 
This raising of the limit is nevertheless only apparent, for, according 
to the German regulations, the elevation of the temperature for 
stationary windings will be determined by the augmentation of the 
electrical resistance, while for the movable parts of the machine the 
elevation of the temperature is registered by the use of the ther- 
mometer. 

It is a singular thing that in none of the communications which 
have been received in reply to the question is mention made of that 
difference in the methods of trial which we have indicated ; we may, 
then, consider that the different companies agree on this point with 
the German regulations. | 

A body submitted to the action of a current—as, for example, an 
induction coil—is not heated in a uniform manner, and, consequently, 
does not possess a unique temperature; the temperature on the out- 
side is less than that in the interior. The lowest of these tempe- 
ratures (that, consequently, which is produced on the outeide) can 
be determined by the thermometer ; on the contrary, an average 
temperature can be obtained by calculations made on the principle of 
the augmentation of the electrical resistance. "These two methods of 
measuring are liable to give results differing as much as 60°C. The 
limit of heating of 60°C., which would be applicable, according to 
what has been said, to fixed windings with cotton insulation, for 
example, has probably been determined according to the investigations 
made by M. Dettmar, and published in the Elektrotechnische Zeitschrif: 
for the year 1900, pp. 727 et seq. This author has made experiments 
on the value of the insulations for conductors, and he has arrived at 
the following results for conductors covered with cotton :—A tem- 
perature of 95°C. may be considered as perfectly admissible for 
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stationary windings; on the contrary, for the rotating coils this 
temperature of 95°C. should be regarded as an extreme one, and is not 
to be allowed in a well-adjusted machine. Besides, as an atmcspheric 
temperature of 35°C. is in po way extraordinary, it results in the case 
of a cotton insulation that a limit of 60°C. overheating is permissible. 


Amongst the replies which were made to the question of 1900, the 
opinion is found that motors should be able to support with security 
temperatures from 75°C. to 80°C. ; it would seem unreasonable from 
this to desire to fix the temperature limit to 50°C, or 55°C. This 
opinion does not appear to me to be held in contradiction to the 
opinion generally held. It arises simply from а confusion on the 
part of the company in question. In reality, when limits of 50°C. to 
55°C. are spoken of, there must not be understood by that the 
temperature of the motor itself, but rather the excess of the tempera- 
ture of the motor over the temperature of the atmosphere ; these limits 
are, then, the limits of overheating and not limita of temperature. 


In the same reply this company seems to suggest that the limits of 
overheating should be extended as high as possible, во as to cause, by 
doing 80, a reduction of the dimensions of the motor, and, consequently, 
of its cost. We must contest this opinion. The usefal power which 
a motor will have to develop and the number of turns per minute at 
which it will have to run are not sufficient in themselves to determine 
its dimensions; these last can be, at will, large or small In the first 
case,a more costly motor would result, butone, the temperature of which 
would al ways lie low; in try ing, on the contrary, to reduce thedimensions 
of the motor, a less costly one would be obtained, but the motor, per 
contra, will overheat itself much more. This greater elevation of the 
temperature would be occasioned not only in consequence of the 

reater electric and magnetic strains which the motor will have to 
velop proportionately, but also because, on account of the same 
lesser dimensions, the motor will offer a leaser surface for cooling. If 
the greater elevation of the temperature was the only inconvenience 
which would result from the smaller dimensions of the motor, allow- 
ance would naturally be made for these limits being as high as 
possible. But a production of heat shows at the same time a loss of 
energy ; it results from this, that the normal power of the motor 
having to remain the same, the rate of efficiency of these motors will 
decrease. Admitting, for example, that the weight of the motors of 
а саг representa 20 per cent. of the dead weight of the car, a reduction 
of 25 per cent. in the weight of the motors would not bring with it 
any advan if a reduction of 5 per cent. or more in the efficiency 
were to be caused by it. It has been replied from many different 
gources, and we agree with this opinion, that a high efficiency should 
not be the quality to insist upon in the first place from a good motor, 
and that this question of efficiency should withdraw before other 
more important considerations ; on the other hand, if a lowering of 
the rate of efficiency brought no other advantages with it, it would 
evidently be necessary to weigh the importance of the two factors : 
efficiency and weight of motor above all, if there was a necessity of 
paying for electric energy at a high price. It will be seen, then, 
that it is not always rational to admit the very highest limite of 
elévation of temperature. | | 

As to the question of the specification of motors, it has already 
been the object at the Congress of Paris of an important and most 
remarkable report made by M. Macloskie. In the report of M. 
Macloskie, as well as in the replies of the different companies to the 
question already put,and in the investigations which have been 
quoted by M. Müller, this point is insisted on, and with reason, that 
the determination in horse-power or in kilowatts of the power of a 
motor is incomplete, even in the case where the admissible limits of 
the elevation of the temperature would be specified. In addition to the 
normal power of the motor, the purchaser has equal interest in being 
informed of the torque of the motor and its speed. Many companies 
require that the motor should not only be specified by its torque, 
but also by its traction power at the periphery of the motor 
wheel; while as to the speed, they require that the designation 
of the number of revolutions should be replaced by that of the 
speed of the car. The aim for which the different characteristic 
sizes of a motor should be stated ought first to be settled. 
If it was a pre case, for example, as a tender for motor 
cars, it is natura that it would be sufficient to know the traction force 
at the periphery of the motor wheels and the speed of the car. But 
if it was desired to know the general characteristics of different 
motors without paying attention to particular working or local cir- 
cumstances, it would be necessary to base one's choice on the 
particular characteristics of the motor itself and not on the 
characteristics which, from their nature, depend on the dimensions of 
the gear and the diameter of the motor wheel. The tractive effort 
at the periphery of the motor wheel is obtained when the four follow- 
ing particulars are known :—(1) The torque of the motor ; (2) the 
gearing 9 paar ; (3) the ratio of gearing ; (4) the diameter of the 
motor wheel Of the four ойо Pera e it is only the first 
which is special to the motor. en a change is brought about in 
one of the three others, the force of traction at the periphery of the 
motor wheel will accordingly vary even if the torque of the motor 
remains the same. It will be similar when referring to the speed of 


the car. This depends not only on the speed of the motor, but also | 
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on the gearing and the diameter of the motor wheel. We are of the 
opinion that it would be convenient to characterise a motor by the 
two following factors: M- torque in kilogrammes and № = turns per 
minute of the axle of the motor. Those two factors are related in 
the following manner to the power, W, of the motor given in watts : 


W 20931 MN — 1098MN. 


We must, nevertheless, remark that in this formula the power does 
not represent the total energy (volt ampere) delivered to the motor, 
but only the electrical energy received exclusive of electric losses, 
or then 92 to 97 per cent. of the total electric energy delivered. 
Admitting, then, an average efficiency of 95 per cent., the above 
formula could be reduced as follows : 


W 
=. 21.08MN. - 
a 095 


This formula gives, consequently, the energy really received to 
within 5 per cent, which is sufficiently accurate. In adding, for 
example, 28/550 in „ motor, it would be necessary to 
understand by that, a motor which under a normal load produces 
a torque of 20 kilogrammeters and attains a speed of 550 revs. per 
min. The energy received by the motor would be then: 1'08 x20 
x550—11900 watts, which at а о of 600 volts, will 
represent a current of 20 amperes. It is further to be remarked 
that in the preceding formula the torque represents not the 
useful torque, but rather a о somewhat higher than that. 
The torque indicated above would be sufficient, nevertheless, to 
rate the motor, and if guarantees can be asked from the con- 
tractor, nothing preventa these referring to efficiency. M. Mac- 
loakie was right in saying in the report which he presented to the 
Paris Congress in 1900, that motors cannot be rated by the two 
factors, tractive effort and strength of current; nevertheless, we 
doubt if it useful to recommend the general use of the two constants, 
А and B. The manufacturer must, indeed, begin by calculating 
these two factors by test trials of the motor ; afterwards the buyer 
must calculate anew that what he wants to know by means of the 
factors A and B. The procedure would in such a case be the same 
as in one of a communication made by some one to another person in 
a strange language, which should be translated on the fresh by the 


second person into his mother tongue. EN 
We prefer to make the following suggestion : the determination of 
the expression normal power 1 remain fixed by the rules of the 


German Association of Electrical Engineers. These comprehend 
without ambiguity what it is necessary to understand by half load, 
and by overload of 50 per cent. The manufacturer would have to 
fill in the following table :— 


Half load. | Normal load. | Overload of 50% 


————— 


Power of the current in amp. 


Torque in kilogrammetres ... 


Number of revs. per min. ... | 


Efficiened . . | 


Concerning efficiency, it will be necessary to specify in every case 
if the efficiency of the motor alone is required or that of the whole 
car. This latter information will naturally be asked for when the 
motora and car trucks are ordered from the same factory. It hardly 
appears necessary to us to specify the special basis to adopt for the 
rating of generators. We strongly recommend adhesion to the prin- 
ciples laid down by the German Association for Electrical Engineers. 


SD 


THE ELECTROLYSIS OF GAS MAINS.* 


BY JAMES SWINBURNE, M INST.C.E. 


About ten years ago there was a good deal of friendly friction 
between the National Telephone Co. and the electrical traction 
industry. Electrical traction was just beginning to develop in this 
country at that date, and electrical engineers were promoting elec- 
tric tramway bills in Parliament. The telephone people complained 
that the leakage, or stray currente, from the tramways disturbed 
their telephone systems, and they asked for protective clauses. In 
some cases such clauses were inserted, and in others the telephone 
people failed. In one case the Committée, in their anxiety to 
quite fair, ruled not only that the tramway must not disturb the 
telephones, but the telephones should not disturb the tramways. 
The whole question became very acute when the National Telephone 
Co. sued Graff Baker and the Leeds Tramway Co. for disturbing 


their circuits in Leeds. This action was heard by Mr. Justice 
Kekewich, who decided that the Telephone Compan could A = 


damages because the tramway people worked under an 
^ * Lecture before the Incorporated Gas Institute. 
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Parliament, and were not negligent, but were doing the best they 
could in reason. A Joint Committee of both Houses of Parliament 
was soon appointed to go into the whole question. This Committee 
discussed the telephone question very fully, and finally decided 
broadly that, as the telephone circuits could be easily protected by 
doubling, instead of using earth returns, and that, as they were 
adopting this metallic return anyhow, because it gives a better 
service, they should not have the protection they sought. The gas 
and water companies, however, also appeared in this inquiry, and 
this was practically the opening of a question which has awaited 
satisfactory settlement for the last decade. This Committee— 
generally known for short as Lord Cross's Committee—decided 
that uninsulated returns are permissible, and that preventing their 
use would throttle the industry. But they also decided that the 
tramway people should take all reasonable precautions in building 
and working their undertaking, so as not injuriously to affect by 
fusion or eleotrolytic action any gas or water pipes. 

Sinoe this recommendation there has been little done by the gas 
and water companies until recently. Electrical tramways are now 
being put down on such a large scale that the owners of underground 
pipes are naturally beginning to regard the whole question as being 
very serious. When we consider the capital value of the buried 
pipes in this country alone, which must run into very many millions 
of money, it is clear that the question whether they will be eaten 
imto holes and destroyed by tramways, without either means of 
prevention or redress, is of enormous importance. 


The first question was whether tramways should be allowed to 
have leakage currents at all. Parliament practically decided that, 
as it was a very great convenience to tramways to have what is 
called an earth-return, and as the corresponding harm to other 
People was small, they should be allowed to have earth-returns— 
that is to say, the gas, water and telephone companies are not to 
have immunity. The Telephone Company is not on all-fours with 
gas and water companies, as the National Telephone Со, was not 
incorporated by Act of Parliament. 


During last session the controversy between the tramways and 
the gas and water companies was subetantially that the tramway 
people said they caused no damage to the pipes, or none that would 
ever be perceptible, and Parliament had already decided that they 
should be allowed to use earth.returns. The pipe owners seid: 
** We do not want to stop your use of the earth- return. You say 
it does us no harm. We do not know whether it does or not ; 
but we fear it may. We, therefore, ask you to be liable for damages 
if you eat our pipes. If you do not eat them, such a protection, 
while satisfying our fears, does you no harm ; and if you do destroy 
our property, it is only fair that you should indemnify us." The 
tramways said: We will not hurt your pipes; and it is unfair that if 
your pipes are naturally corroded or corroded by some othertramway 
people, we should have to pay. For, however, carefully we guard 
against leaks we may at any time be made liable by the mistake of 
an arbitrator for a fabulous sum, without having done any harm 
to you at all" The tramway companies also argued that they 
worked under the Board of Trade regulations, and that the Board 
of Trade regulations were designed to prevent corrosion of pipes, 
and were amply strict enough for the purpose. The pipe-owners 
urged tbat there was always electrolysis ; and the Board of Trade 
merely reduced it as far as was consistent with the satisfactory 
working of the tramways without by any means rendering the tram- 
ways innocuous. This we may discuss more fully later. Last 
session, the gas and water companies on the whole failed to get 
even the smaller protection they asked for; and this session they 
have done but little towards getting the insertion of clauses in 
their favour. Such is very shortly the history of the question. 
When I was asked to give a lecture on this subject, I was very 
undecided as to what sort of Paper I had better give. I might give 
an elementary treatise on electricity, with special reference to elec- 
trolysis, or I might give give a lecture full of experiments. Or I 
might have drawn awe-inspiring pictures of the future of your dis- 
tribution systems, when all the iron of your pipes had been eaten 
away, and the gas merely ran along the tunnels left in the ground. 
Or I might have urged the tramway point of view, that the elec- 
trolysis is very minute, and what there is is rather good for the 
pipes, being a pleasant stimulant. An experimental lecture appeals 
to those present, and is, no doubt, more interesting in a way ; but 
I felt that I had been honoured by being asked to deal with a 
subject which is of enormous importance to your industry, and, 
therefore, concerned many people who would be outside this lecture- 
room.* I therefore concluded that you would probably prefer me 
to deal with the subject broadly, and try and give you as fair and 
full an idea as I oan of the whole subject. It is difficult, of course, 
to be impartial on such a matter, and you will no doubt regard me 
as being specially electrical. I аш, however, also an old gas 
man, as I was for some time at the South Shields Gas Co.'s 
works, under Mr. Warner whom you all know. In the various 
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The lecture actually given was experimental and explanatory. As the 
same lecture does not both sound and read well I practically prepared t wo. 


very serious extent—it may not show for a long time. 
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contentions I have appeared in the law courts and in the committee. 
rooms, sumetimes on the electrical side and sometimes for the gas 
and water people. My views have thus been moderate, and I think 
fairly impartial ; and I will do my best to be impartial in this 
Paper. But by far the greatest difficulty is to give any real infor- 
mation as to the true effect of the earth-currents from tramways. 
The question from the technical or scieutific side is very obscure. 
If pipes are being corroded—even if the corrosion goes on to a 
n fact, 
corrosion would only show when considerable damage had been 
done, unless a pipe company happened to examine a pipe which 
was specially strongly affected. The only thing is for me to give 
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‘as much information as I can. 


Electrolysis, or electric separation, applies to electric separation 
of chemical compounds. The most familiar example is the electro- 
lysis of water. If an electric current is caused in, say, acidulated 
water, the piece of metal which leads the eleotricity down is called 
the anode, or way down. The piece which leads the electricity up 
again is called the cathode, or way up. The two pieces of metal are 
called electrodes, or electric ways. The liquid is called the elec- 
trolyte, or thing that can be separated electrically. Water and 
solutions of salt are all electrolytes—that is to say, they are decom- 
posed when there is an electric current, and a current cannot exist 
between metallic electrodes in an electrolyte without decomposition. 
The decomposition is strictly proportional to the current and the 
time, Thus, when acidulated water is decomposed, the quantity of 
oxygen and hydrogen liberated depends on the current, and the time 
itis on. The unit of current is an ampere, and an ampere decom- 
poses 0:3357 gramme of water per hour, yielding 0 0374 gramme of 
hydrogen and 0:2983 gramme of oxygen. If, instead of water, 
other substances are decomposed, the amounts liberated are pro- 
portional to the combining weights. If the electrodes are platinum 
there is no corrosion, as the platinum does not easily form salts. 
Suppose, for instance, the solution, instead of being acidulated 
water, is water containing common 8alt and other salts, and sup- 

ose iron electrodes are used, then the anode will be converted into 
errous chloride. Hydrogen will come off at the cathode, unless 
there is some metal that will deposit instead of it. "Thus, if we 
have copper electrodes in copper sulphate, copper will be eaten off 
the anode, forming copper sulphate, and copper will be deposited 
on the cathode, forming a fresh-coloured coating." This process is 
carried on on a huge scale in copper refining. · ; 


What we are concerned with is the corrosion of iron when used 
as an anode in the ground. In the ground in a town we may take 
it that the pipes are buried in earth or sand which is damp with 
salt, and other compounds of sodium, potassium and ammonium, 
Iron has a very curious property. It is not.attacked when it is 
used as anode in an alkaline solution. In caustic soda, for instance, 
it is not touched. But this property is ced likely to help it in 
the ground ; for even if the ground was slightly alkaline, au effect 
of £he electrolysis is to render the region round the anode acid. 
The iron is thus attacked. If there is plenty of salt present we get 
chloride of iron ; but the chances are that the iron is converted 
into basic salts or oxides. It does not matter much to the pipe 
what it is converted into. No harm is done to the pipe where it 
forms a cathode, as the only thing that could happen would be that 
metal might be deposited. Iron could not be deposited under the 
circumstances, so that we need only consider the corrosion of the 
anode. Asthe combining weight of iron is 28, the consumption of 
iron per ampere is 0 00029035 grammes a second, or 20lb. a year. 
It will be clear, then, that a gaspipe can only be corroded where it 
is acting as an anode—that is to say, where the electric current is 
leaving it, to pass into damp ground. There is no corrosien where 
the electricity enters the pipe, because it is a cathode there, and 
there is no corrosion where the electricity leaves, unless it passes 
into an electrolyte such as damp earth. If the electricity is taken 
off by a metallic conductor, such as a wire, which is not an electro- 
lyte, there is no corrosion. 


We may now consider the electrical connections on a tramway 
system. In its simplest form, a tramway system consists of an 
electrical generator driven by power at the station. This is con- 
nected with an overhead wire, which is thus kept at an electrical 

ressure of 500 volts. Esch car has a sort of fishing-rod with a 
ittle trolley wheel, which makes contact with the overhead wire, 
aud connects to the motors. From the motors, the circuit is led to 
the wheels and thence to the rail. It is carried back to the station 
by the rails. The current that goes back to the generator is neces- 
sarily equal to the current that goes out. Electricity is not like 
gas; there is the return circuit which must carry the whole current. 
Any current that leaks away from the rails must either find its way 
back into the rails, or otherwise get back to the generator. Whether 
the current will all go back by the rails, or will partly go by the earth 
depends upon the resistance of the paths. Iron as a substance has 
very little resistance compared with damp earth ; but, on the other 
hand, the damp earth forms a very broad path—in other words, the 
cross section is very large. Again, the rails are not continuous ; 
and the joints have more resistance than the rails, The result is 
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that there is considerable straying from the rails. This is shown 
isgrammatically in Fig. 1. 

Here A is the generator; B is the overhead aystem at 500 volts ; 
C is a car, and D is the return circuit. Some electricity leaves the 
rails, and returns towards the generator by the earth, and when it 
gets near the station it enters the rails again. The earth acts as a 
‘by-pass. Electricians talk of leakage, but the analogy is the by- 
pass. In Fig. 2 is another elementary system, with gas pipes 
shown close to the rails The gas pipes are generally good con- 
ductors, Sometimes the joints do not make good electrical contact, 
and the resistance of the joints is high. 

In Fig. 2 the gas pipe is shown as E. There is a current into the 
pipes at F, and out again at G. As has already been explained, 
the earth acts as а sort of by-pass to D, and takes a share of the 
return current. The gas pipe acts.as a sort of second by-pass— 
that is to say, а by-pass to a by-pass ; and there is thus a small 
current in the pipe. 


If the system is examined it is seen that the rails have a fairly 
large current leaving them. The rails must be proportionately 
corroded at these regions. Then a portion of the leakage goes into 
the gas pipe at F. This does no harm, as the pipes are cathode 
there—that is to say, the current into the metallic conductor does 
not corrode it. At G, however, the current leaves the pipe, so there 
is corrosion there. The electricity that leaves the pipe at (x crosses 
through the earth to the rail, and thus to the generator. If, there- 
fore, the pipeis connected by means of a wire to the return or nega- 
tive end of the generator circuit, the electricity leaves the pipe bya 
metallic conductor, so that there is no corrosion. As will be seen 
роону, making metallic connection to the pipes in the neigh- 

ourhood of the station is one of the methods of minimising the 
electrolytic corrosion. 


Fic. 2. 


We have mentioned electrical current, and electrical pressure, 
and referred to resistance and conductors. It would be no use 
to try and give a clear explanation of what controls electric currents 
here, for time is too short. Many, probably most, of my readers 
also understand the matter already. But it may be advisable to 
give those who have not studied electricity at least some idea of 
the relations of the electrical quantities we have to deal with most. 
The electrical current (amperes) is analogous to a current of water, 
a conductor corresponding roughly to a pipe. The resistance of 
the conductor (ohms) then corresponds with the friction of the 
pipe, due to its smallness of bore or internal roughness, and the 
electrical pressure (volts) to the pressure or head of water. But 
there is this difference ; the relation between the flow of water and 


Fid. 3. 


the pressure causing the flow in a pipe is complicated; but in 


electricity it is very simple. The current (in amperes) is propor- 
tional to the pressure (in volts) divided by the resistance (in ohms). 
In the case of electrolysis, there is often a back - pressure; for 
instance, when water is electrolysed into oxygen and hydrogen. 
But in the sort of electrolysis which we are discussing, there is 
generally no appreciable back-pressure. This is mentioned because 
it is sometimes said that.electrolysis cannot take place unless there 
is over a volt of pressure available. 

If we consider & track where the rails form the only return, if 
the current to be returned is large and the distance long, so that 
the resistance is considerable, we might have considerable pressure 
between the far end of the rails and the station. In America, 
especially in the eàrly days, they had very high pressures on the 


rails—sometimes 30 volts and upwards. Taking the earth itself 
generally as being at zero pressure, or, to use the water analogy, 
at zero level or head, we may consider that one end of the rails 
would in the extreme case mentioned be 15 volts above the zero, 
and the other 15 volts below. With such a pressure as this, there 
would be considerable leakage, or by-passage of current through 
the earth. Any pipes lying along the route would then pick up a 
portion of the stray current, and suffer corrosion where the elec- 
tricity left it. 

The variation of potential along the earthed return, supposing it 
to be uniform, is shown in Fig. 3. Неге EE is the return, and its 
5 with regard to the earth is given by the vertical distance 

etween EE and the inclined line CC. At the far end the rails are 
positive (this being shown by C being above E), and no corrosion 
of pipes will take place. But at the near end they are negative. 


` Between these two areas there is a spot, D, where the rails are at 


earth potential, and there is no tendency for electricity to pass to or 
from the pipes. | 
i (To be concluded.) 


CORRESPONDENCE. 


— — 
ELECTRIC TRAMWAYS AND OMNIBUSES. 


TO THE EDITOR OF THE ELEOTRICIAN. 


Sm: From the editorial note in your current issue, it would 
appear that you do not follow the sense in which the term 
“overtaking power has been used by Col. Crompton and 
myself, or else you do not agree with the value we put on it. 

It is on account of superior overtaking powers and of the 
limited number of tramcars that could pass along a road in a 
given time that I believe motor bicycle traffic would be a more 
speedy performance than that by electric tramways. You 
have assumed that the motor cycles would all ‘go at the 
ваше pace and none must turn aside.” This makes one 
suppose, for the moment, that, after all, you sufficiently follow 
the term ‘overtaking power” to assume that the motor bicycle 
has none—any more than a tramcar; yet the facts are other- 
wise, for though the speed of the first tram" would govern 
the rest— and if one stopped all those behind it would require 
to stop—a number of motor cycles on a roadway would be 
absolutely independent of one another. 

With regard to the last paragraph of your note, I would 
remark that the question I was discussing was the road carry- 
ing capacity by motor cycles as against tramways. I was not, 
however, advocating the motor bicycle for general traffic as 
against improved motor buses, but only pointing to it—for 
illustration purposes—as the ideal machine on account of 
combined high speed and superior overtaking powers, the 
latter being enhanced by the small space occupied. 

I spoke of “ а given speed " because I did not think it neces- 
sary to touch on the maximum attainable speed of each, and 
was content to deal with the superior point-to-point speed of 
& motor by reason of its overtaking powers. 

The speed of an electric tramoar is to a great extent wasted 
owing to being largely under the control of market carts and 
such like; and for this reason the tramcar, on a comparatively 
narrow road, is often beaten from point to point by the horse- 
drawn omnibus entirely independent of rails.— Yours, &., 


Westminster, Aug. 2. CnagLEs Bnionr. 


LEGAL INTELLIGENCE. 


атаса o sca 


Attorney.General v. Bournemouth Corporation. 


This case was mentioned in the Court of Appeal on Tuesday before Lords 
Justices Vaughan Williams, Romer and Mathew. f 

Mr. ASQUITH, K.C., said the matter had been recantly before their 
lordships, and the question raised was whether the Corporation 
substantially commenced certain tramways within the period mentioned 
in the Act of Parliament. The Court decided that they had not, and granted 
an injunction restraining them from continuing to work the tramways or 
to construct those not yet completed. The Corporation bad been advised 
to appeal from that decision and were about to appeal, and the only ques- 
tion before the Court was as to the terms on which matters should go on 
in the interim. One of the tramways had been actually completed and 
was at work, and obviously it would be a great public inconvenience if its 
operation was to be suspended until the result of the appeal to the House 
of Lords was made known, He did not think much difficulty would be 
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raised in arranging terms by which the operation of the injunction could 
be suspended pending the appeal. The Corporation would undertake to 
prosecute the appeal with all reasonable despatch. 

Mr. WARMINGTON, K.C., for the Poole Electric Construction Co., 
said the time within which his clients had to construct tbeir tramway 
commenced on Aug. 2 this year, but obviously it was not to the advantage 
of anybody that the same tramway should be twice constructed, and he 
suggested that, as a condition of suspending the operation of the injunc- 
tion, the Corporation should undertake, if the injunction stood over, to 
sell to the company that tramway at the cost of the construction of the 
permanent way and overhead equipment That could not do the Corpo- 
ration any harm, because if the decision of the Court of Appeal was up- 
held they would have to take up the line, and it must be to the advantage 
of the ratepayers that, instead of taking it up, they were repaid the cost of 
construction. 

Lord Justice WILLIAMS conaidered this a reasonable offer. 

Mr. WARMINGTON : We do not want to take their statione. 

Lord Justices ROM ER considered it would be an advantageous arra nge- 
ment if the appeal failed. . 

Mr. ASQUITH said he did not think it an unreasonable offer, and he 
would like to say that the Corporation, as regarded the other tramways — 
for there were a number of other lines involved in this case—contemplated 
applying to Parliament to extend the time during which they could make 
them, so as to put right the defects which were made, and they did not, wish 
their aseent to any such undertaking as was now asked for to prejudice 
them in their application to Parliament. 

Lord Justice ROMER : It ought to be without prejudice to any Act of 
Parliament passed for that purpose. 

Mr. WARMINGTON said he rather objected to the idea that the Court 
recognised tbat their decision could be upset by Parliament. He did not 
think it would be regular, and indeed it would really be depriving the 
plaintiffs of the benefit of the decision, for it migbt be represented to 
Parliament that their lordships had really suspended their judgment. 

Lord Justice ROMER : Why cannot you suspend the injunction until 
the hearing of the appeal to the House of Lords, leaving you to arrange 
terms! 

Mr. WARMINGTON : The danger to us is that our time is running, 
and we can do nothing. We have only got a year to construct, and if your 
lordehips’ decision stands we are at liberty now at once to construct this 
lramway. 

The Court made the following order: —'' The operation of the injunc- 
tion to be stayed, pending the app:al to the House of Lords, upon 
the appellante undertaking to give notice at once, and prosecute with due 
diligence their appeal, the defendants also undertaking that, in the event 
of the House of Lords affirming the decision of the Court of Appeal, they 
will transfer to the plaintiffs the tramway upon the terms of the plaintiffs 
paying to the defendants the reasonable cost of the construction of the 
permanent way and overhead equipment. Ia case of difference, such cost 
to be settled by arbitration. This order to be without prejudice to any 
application in the meantime to Parliament by the defendants.” The 
appellants to pay the costs of this applicstion. 


Postmaster- General v. Westminster City Council. 

The SOLICITOR-GENERAL moved yesterday for an interim iojunction 
to restrain the defendant Council, until the trial of the action or furtber 
order, from removing or disturbing materials, tubes, apparatus, &c., placed 
on the streets by the Postmaster- General or his contractors for the purpose 
of executing works authorised by the Telegraph Acts, and from retaining 
the apparatus that had already been removed. The Postmaster-General, 
it was stated, was having certain works executed in Westminster for the 
purpose of making a connection with the National Telephone Co. under a 
scheme formulated by the Post Office for the purpose of establishing a new 
telephone exchange. The surveyor to the Council still had the apparatus 
and declined to give it up. | 

Mr. HAMILTON, К.С., said the Council were willing to give up the 
articles if the Court was of opinion that they should do so. The question 
whether the Postmaster-General had power to so use the sireets as he 
had done in this case would have to be determined at some time or another, 
and he (counsel) suggested that the pleadings should be delivered at once 
and the action speedily tried. If, however, the contractors continued to 
use the streets of Westminster as a storage depót the Corporation would 
interfere again. 

Mr. Justice JOYCE said in that case the motion could be brought before 
him again. At present it would stand over until the trial. 

Sir E. CARSON said that if the Council did it again he should indict 
them for highway robbery. 


Read v. Friendly Society of Operative Stonemasons and 
Others. | 


In the Court of Appeal (composed of the Master of the Rolls and Lords 
Justices Stirling and Cozens Hardy) on Tuesday, the defendants (other than 
R. E. Saunders) appealed from a judgment of a Divisional Court (fully 
reported in our issue of May 23) ordering a new trial of the action tried 
before Judge Eardley Wilmot at Ipswich, and in which he gave judgment 
for defendants. There was also a cross appeal by the plaintiff asking 
that judgment might be entered for him. The action was brought for 
damages for wrongfully and maliciously induciog Messre. Wigg and Wright 
to break their contract of apprenticeship with plaintiff. Certain rules 
had been agreed between masters and men, and these rules Messrs. Wigg 
and Wright had agreed to and signed. At a meeting of defendant society 
in August, 1900, it was resolved that if plaintif- started work for 
Messrs. Wigg and Wright as a mason, one of their employés was to 
report the fact. Owing to the action of the society Messrs. Wigg and 


Wright did not employ plaintiff as a stonemason or teach him the trade ; 
but he continued to do labourer's work. On the latter date defendants’ 
secretary wrote to Messrs. Wigg and Wright that the members of the society 
considered their action a direct infringement of the underatanding, and 
that, accordingly, they һал empowered their members working for the firm 
to take prompt action. In their answer to interrogatories defendants 
admitted that prompt action meant that the masons in Messra. Wigg 
and Wright’s employ should give two hours’ notice and leave their employ 
if they thought fit. The County Court judge held that the facts fell short 
of any ground of action against defendants, who seemed to have acted 
bona fide in the best interests of the society, and not from any improper 
motive, and that though the defendants’ interpretation of the rule might 
not be correct, they had not acted improperly in their method of enforcing 
it. The Divisional Court, on plaintiffs’ appeal, held that the contract 
alleged by defendants was one which, if proved, might, by reason of its 
being in restraint of trade or otherwise illegal, be incapable of being 
enforced, and, in that case, to seek to hold Messrs. Wigg and Wright to it 
could not be held a sufficient justification, Whether there was a contract 
between Messrs. Wigg and Wright and the defendants did not sufficiently 
appear. There must, therefore, be a new trial, 

Mr. COHEN, K.C., contended that defendants were perfectly justified 
in giving the notice to Messrs. Wigg and Wright, and were not liable for 
an action for malicious conspiracy. It appeared to him that the action 
ought to have been brought against Messrs. Wigg and Wright, by whom 
the agreement was broken. Messrs. Wigg and Wright, having subscribed 
to the rules, had violated them, and they called upon Meesrs. Wigg and 
Wright not to employ plaintiff as a mason apprentice. There had been no 
5 on the part of defendants to do an unlawful act. The resolution 
of the society to give warning to Messrs. Wigg and Wright was a legal act. 
To support an action for conspiracy it must be shown that there had been 
an agreement or combination to do an unlawful act. 

Mr. LOW, for plaintiff, said it had been suggested that the proper course 
for plaintiff to pursue was to sue his employers, but that would dispose 
altogether of actions for procuring breaches of contract. He submitted 
that it was a violation of a legal right to interfere with contractual rela- 
tious. In that case it was absolutely clear that a violation of a legal right 
had been committed, and that the contractual relations between plaintiff 
and Mesers. Wigg and Wright had been interfered with. Had the contract 
been carried out the plaintiff would now be in the position of a fully 
qualified mason, but the society interfered, and there was nothing to show 
that the plaintiff had any knowledge of the existence of the rules of the 
society. 

Tbe MASTER OF THE ROLLS eaid that the Court would take time 
to consider its judgment, which was accordingly reserved. 


Standing on Tramcars. 


The Leeds Corporation were sued at West Riding Assizes on Saturday 
by a man named Hughes, for damages for personal injuries caused through 
negligence of defendants’ servant. It appeared that whilst plaintiff was 
standing on the top of a car, owing to the seats being wet, the speed was 
suddenly increased, and the jerk threw him over on to the roadway. 

Defendants pleaded that plaintiff was guilty of contributory negligence, 
inasmuch as he committed a breach of bye-laws by leaning on the rail. 

Mr. Justice BRUCK said he had noticed several passengers standing on 
cars and sittiog on the rails with the car conductor's knowledge. 

Plaintiff succeeded in obtaining a verdict from the jury for 2250 damages. 


In re the Birmingham and Midland Tramways Oo. 


On Saturday, Mr. Justice Joyce sanctioned the alteration of the 
Memorandum of Association of this company by allowing it to generate 
and supply electricity for all purposes, and to act as electricians, electrical 
engineers, &c. 

His LORDSHIP, in sanctioning the alteration, said he thought that thia 
form was being adopted by most of the big electrical undertakings in th» 
kingdom. | 


Re Electric Lamp Regenerating Oo. (Ltd.). 


This matter again came before Mr. Justice Buckley on Tuesday, when 
Mr. Astbury, K.C., stated it was a creditors’ petition for the compulsory 
winding-up of the company, and no evidence was filed in opposition. Last 
week a Mr. Milne had given his personal undertaking to pay debts and 
costs, and also the costs of the provisional liquidation ; but that under- 
taking has not been carried out. Since'the petition was presented another 
petition was on the point of being filed, and the creditors agreed to release 
Mr. Milne from his undertaking. 

His lordship made a compulsory order. 


Electric Moving Sidewalk.—A scheme is being brought 
forward, states the Electrical World and Engineer of New York, 
to provide an electric moving sidewalk for Brooklyn Bridge, 
similar in many respects to that installed by the Westinghouse 
Company at the Paris Exhibition of 1900. It is intended to 
provide a main platform 8} (6. wide to run on the tracks now 
used by the cars, and, being built in 12ft. sections, could go 
round fairly sharp curves. To get on and off the scheme pro- 
vides for three narrower moving belts, moving at 2}, 5 and 
74 miles per hour respectively. The rate of the main platform 
is to be 10 miles per hour. | 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Oldham Corporation Electricity committee require an assistant 
engineer. Applications to town clerk (Mr. A. Nicholson) by Aug. 11. 
See advertisement. 

An assistant engineer is required for the Colchester electric light 
and power department. Applications to the borough electrical 
engineer (Mr. Alfred R. Sillar) by Aug. 12. See also advertisement. 


There is à vacancy for an improver at пао electricity works. 
деч to borough electrical engineer (Mr. S. E. Bastow). See 

vertisement. i 

An assistant engineer is required for the Dewar-place electricity 
station, Edinbu dh Applications to resident engineer (Mr. F. A. 
Newington) by Aug. 22. See advertisement. 


A meter inspector is required by Bradford Corporation. Applica- 
tions to the city electrical engineer (Mr. В. A. Chattock, M.LE.E.), 
Town Hall, Bradford. See advertisement. 

An electrical draughtsman is required by large shipbuilding and 
engineering works, to be experienced in design of electricity 
generating stations. See advertisement. 

There is a vacancy for an instructor in physics and electro- 
technics at the Polytechnic School of Engineering, Cairo. Salary 
about £430 per annum, rising to £553. Applications before 25th 
inst. to Mr. К, Holt, c/o Sir B. Baker, Queen Aune’s Gate Mansions, 
London, S.W. 


A lecturer and demonstrator in physics is required at the Univer- 
sity College, Bristol. Applications by Aug. 30. | 

A head master is required for Newry Technical School Applica- 
tions to hon. sec., Town Hall, Newry, by Aug. 16. 


Mr. H. R. Paterson, of Edinburgh, has been appointed station 
‘superintendent at the Hammersmith (London) Borough Council 
electricity works. | 

Mr. Albert Pickersgill, chief assistant engineer at Dewsbury, has 
been appointed resident electrical engineer (ош of 104 applicants) at 
Cleckheaton at a salary of £200 a year. 


Mr. George Ernest Heath, assistant electrical engineer at York, has 
been appointed clerk of works and resident electrical engineer at Erith. 


Mr. Wood has been appointed station superintendent at Bolton 
at £140 per annum. 


Mr. J. L. Hill, an ex-eergear of the Royal Engineers, and a former 
telegraphist at Bristol, who went to the front with the first batch of 
етра battalion, has been appointed inspgctor of telegraphs 
at Pretoria. | 


Mr. J. Steward, of Ayr, has been appointed charge engineer at | 


Paisley. 


M», W. В. Bowker has been appointed lecturer on electrical engi- 
neering and physics at the Municipal Technical School, Halifax. 


Aberdeen.—The accounts of the tramways departmentfor the year 
ended May 31 show revenue of £37,931. 17s, 91, compared with 
£35,452. 103. 9d. in 1901 ; working expenses were £26,577. 18. 7d., 
against £26,683. 7s. 9d. Under the horse haulage system the earn- 
ings were 1044. a mile, and the working expenses amounted to 9d. 
Since electric traction had been introduced the earning capacity was 
13d. to 15d. per mile, and the working expenses were a little over 
6d. After meeting all indebtedness the capital stands at less than 
£246,000. "The report states that Aberdeen is paying 150 per cent. 
more than Glasgow Corporation for its electric current. 


Amalgamations. —The well-known electrical engineering firms of 
Dick, Kerr & Co. (Ltd.), of London and Kilmarnock, and the English 
Electric Mfg. Co, (Ltd.), of Preston, have been amalgamated. The 
two companies, together with the Electric Railway and Tramway 
Carriage Works (Ltd.), of Preston, have previously been closely asso- 
ciated in their business relations, Messrs. Dick, Kerr & Co. being the 
pace shareholders in the othertwo companies, It has, however, 

en considered advisable to consolidate interests by amalgamation 
with the English Electric Mfg. Co., and it is moat probable that a 
similar combination of interests will be effected with the Electric 
Tramway and Railway Carriage Works Co. atan early date. At the 
present time Messrs. Dick, Kerr & Co. have several very large con- 
tracts in hand for electrical plant and machinery, including large 
orders for electric tramcars The big Sydney (N. S. W.) contract 
recently let has been secured by this firm after the very keenest com- 
petition. Their profits for the last four years have av over 
£60,000 per annum, and for the current year is estimated at con- 
siderably over £100,000. The English Electric Mfg. Co. last year 


paid 4} per cent. interest on £125,000 debentures, 6 per cent. dividend 
on £185,000 preference shares, and pub £27,000 to reserve. 

The business of Guest, Keen & Co. has been amalgamated with 
that of Nettlefolds Limited, the name of the new company being 
Guest, Keen and Nettlefolds (Ltd.). 


Aston.—Application has been made for a loan of £11,352 for the 
overhead equipment of tramways. | 


Asylum Lighting .—Radnorshire County Council have resolved 
to adopt electric lighting at the county a syl um. 


Barrow.—The British Electric Traction Co. have undertaken to 
commence at once the construction of electric tramways to the Docks, 
Roose and Furness Abbey. The Corporation have the right of pur- 
chase after 7, 14 and 21 years. 


Belfast.—At the last meeting of the Gas and Electricity com- 
mittee the question of the supply of electrical energy to М евагв, 
Harland and Wolff's and other works was discussed. A report was 
submitted by the city electrical engineer (Mr. Victor A. H. M’Cowen) 
as to the most economical system of giving a comparatively large 
supply of power in the Alexandra Dock district on the County Down 
side of the river. The committee resolved that, in the event of more 
than 500 H. . being demanded on the Queen’s-road mains, that the 
high-tension method of transmission should be adopted. For the 
half-year ended June 30, the total units sold amouated to 
679,474, against 487,779 for the corresponding period of the pre- 
vious year, an increase of 40 per cent, the incom» being £9,239. 31.21, 
against £7,354. 43, 5d., an increase of 25 per cent. The average 
price per unit for the half-year was 3 263d., against 3 6181. for 1901. 
The increase in units sold for lighting was 22 per cmt., and for 
power 103 percent. The units sold for power formed 30 per cent. of 
the total units sold. After discussion the minutes were approved. 


Belper.—The Derbyshire and Nottinghamshire Electric Power 
Co. offer to supply electricity in bulk in this district. 


Bermondsey (London) в Electric Lighting committee have 
decided to expend £4,185 in extending the arc lighting system. 


Birkdale.—The electricity works were formally opened on 
Friday last. 

Birmingham —The Dadley-road tramway routehas been converted 
to the overhead trolley system. | 


Bolton.— The borough electrical engineer (Mr. A. A Day) is pre- 
paring an estimate of the cost of extending the electric tram way 
system. 


Bournemouth.—A numerously-attended ratepayers’ meeting has 
assed resolutions urging the Corporation to appeal to the House of 
Lords against the judgment of the Court of Appeal in the action 
Attorney-General v. Bournemouth Corporation, and also protesting 
against the attitude of the company. As will be seen from our 
* Legal Intelligence,” the Corporation have decided upon an appeal, 
and Mr. Asquith, K.C., M.P., has been retained. 


Brighton.—The accounts of the tramways department were 
presented on Friday. | 

Ald. SENDALL moved their adoption, and in dealing with the adverse 
balance of £3,051, pointed out that £2,600 of the £4,905 required for 
interest had been incurred before the lines were opened for traffic, and, in 
addition, there were Parliamentary expenses amounting to £470. He 
pointed out that £3,507 due from the Telephone committee, together with 
£2,400 which they expected to recover in the way of penalties, and the 
valuable asset the Council held as a set-off to the purchase of the old 
brewery property, would make a considerable reduction in their capital 
account. For the 13 weeks ended June 30 the accounts showed a profit 
of £105. 174. 6d. a week, or £1,375 for the quarter, and for the four weeks 
ended July 28 they would show a profit of another £700, making a total 
of £2,075. By the end of the next financial year they would be able, he 
coasidered, to show a favourable balance of £3,400 or £3,500, out of which 
he strongly urge the setting apart of, say, £2,000 for depreciation. 

Ald. Sir John BLAKER seconded, but considered that to try and build up 
& reserve fund out of money deliberately taken out of the rates would 
not be just to the ratepayers. ` 

The accounts were approved. 

On the motion of Councillor CARDEN the Tramways committee were 
authorised to at once give notice to the water works engineer to alter the 
water inains in London-road, York-place and the Old S:eine, ia order to 
enable the tramways in those roads to be laid at an early date. 


Burslem.—The Council having decided to establish municipal 
electricity supply, the application of the Potteries Electric Traction 
Co. and another syndicate for provisional ordera will be opposed. 


Cheltenham. —O wing to the opposition of Prestbury Council, the 
Corporation have abandoned their scheme for extending the electric 
light cables to Cleeve Hill. 


Scholarships.—As a result of recent scholarship 5 
the Board of Control of the Electrical Standardizing, Testing an 
Training Institution have made the following awards: — To Mr. 
Herbert Stanley Phillips, of Oakham School, Oakham, au exhibition 
value £31. 103, tenable for two years; and to Mr. John Nelson 
Nayler, of Kings wood School, Bath, a prize of £21. 
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Colchester.—The Board of Trade have granted the Council an 
extension of 12 months to comply with the terms of their provisional 
tramway orders. 


Cults (Aberdeen).—The electric lighting of the streets has been 
renewed. Messrs. Lowdon Bros, & Co, who acquired the plant at 
the old station from the liquidator of P. C. Middleton & Co., have 
put down additional generating plant, overhauled the mains, &c , and 
current was again available on 30th ult. 


Darwen.—The gross ape on the electric lighting department 
for the year ended March was £2,374. 9a. 4d, and the net profit 
£126. 178. 8d. On the tramways the gross profit was £2,335, 43. 6$d., 
and the net deficit £963. 16s, 74d. 


Dockyard Lighting.—The Admiralty are considering a scheme 
for erecting electricity generating plant for lighting and power at 
Chatham Dockyard. It is proposed to replace all smaller machinery, 
including cranes, haulabouts, and engines at the slips, docks, and 
workshops by electric motors. The naval ordnance works at the Gun 
Wharf and the new magazines at Upnor and Chattendel will also be 
illuminated electrically. The scheme has been drawn up by Messrs. 
Preece and Cardew. 


Doncaster.—The Hyde Park tramway route was opened on 
Friday. „ 


Dumfries.—A report by the Council’s consulting engineer (Prof. 
D. S. Capper) on the proposal to erect electricity works and to con- 
struct electric tramways estimates that the cost of steam-driven plant 
for the generating station would be £38,000, and of gas-driven plant 
£39,150, while an electric tramway from Dumfries railway station to 
Glencaple would cost £19,000. 


Dundee.—The accounts of the tramway department have been 
issued, and show total receipts £35,874. Oz. 91., working expenses 
£23,494. 198. 8d., maintenance of lines £547. 7s. 10d., interest 
£5,076. 78. 4d., sinking fund £3,415, fund for renewal of rails £300, 
depreciation on plant ;£903. 138. 3d., amount paid to the tramway 
company £2,100, leaving surplus carried to suspense account 
£36 123, 3d. The total bilities on capital account are 
£218,819. 183, 7d. The debt prior to the municipalisation of the 
system was £46,279. 13s. 9d. In constructing lines there has been 
expended £117,026. 28. 5d., car sheds and workshops cost £12,210. 
IS. 3d., cars and equipment £26,213. 1s. 3d., and Parliamentary 
powers £4,854. 18. lc 


Eastbourne.—A considerable extension of arc lighting was 
decided upon at Wednesday’s meeting of the Council. reduction 
in charge for electric current for private consumption has also been 
decided upon. 


Eccles.— Owing to complaints as to the unsatisfactory character of 
the incandescent electric lighting, it has been decided to adopt are 
lamps in some of the leading thoroughfares, 


Electric Power Pump for High-level Working at Montreal. 
—We referred, in a recent issue, to the tenders invited by the Mon- 
treal municipal authorities for a new power pump for the high-level 
pampiag масов at the Montreal water works. The specification was 

or an electrically-driven 5,000,000 imperial gallons pumping engine 

with pumps and motor complete; the pumps were to be double- 
acting plunger force pumps of the 24 hours’ capacity above 
mentioned, representing 3,472 imperial gallons per minute, 
safely and continuously Pamped against a total pressure of 126lb. 
per square inch, including the friction of the force mains, the 
plunger speed of the pumps to be so regulated as to ensure 
smooth and effective working of the pump valves, this speed 
in no case to exceed 150ft. per min. No suction lift exists at 
the station. It was required that each pump should be provided 
with pressure rate relief valves of sufficient capacity to by-pass 
the total discharge of the pumps. The power transmission between 
the electric motor and pumps was to be made by efficient and well- 
proportioned single-reduction gear connection, the large gears to be 
mortised and noiseless in working. All pump castings were to be of 
sufficient strength to stand a pressure of 1751Ь. per square inch. ‘I'he 
pumps were to be driven by an electric motor of such capacity that 
the rise of temperature under continuous running at the pump's full 
load would not exceed 46°C. above surrounding air. The motor to 
be adapted to work with direct connection to the jack-shaft of the 
pumps. The test of the machinery, when delivered and erected, 
was to be a capacity test of 24 hours’ continuous duration, and a 
further pressure test of 12 hours against a pressure of 300ft., the con- 
tractor to operate the machinery for 30 days following the test at his 
own cost, except for labour. The work to be completed ready for 
testing by Dec. 1, 1902, under a penalty of $100 for every 24 hours’ 
default. 

The City Council received two tenders for this work—one from 
Messrs. Northey & Co, of Toronto, for $45,500, and the second 
from the John McDougall Caledonian Ironworks Co., of Montreal, 
for $40,425, and the latter tender has been accepted. .The 
McDougall Company's tender to supply an 18in. x 24in, Worthing- 
ton triplex horizontal power pump, inside plunger pattern, 
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capable.of pumping 5,000,000 imperial gallons per 24 hours when . 
сга at 27 revs. of the crank shaft per minute, against a pressure : 
of 126lb. per erii inch. 'This will be driven by pinion on the 
electric motor shaft, making about 150 revs. per min. The pinion 
is to be of hard charcoal iron of 254in. pitch diameter, having 16 
teeth of bin. pitch, with 20in. face. This pinion will drive the large 
wheel on the crank shaft of the pump, the wheel having a mortised. 
gearing 143in. of 3in, pitch diameter, having 90 teeth of Din. pitch, 
with 20in. face. The electric motor is of the induction type, of 
400 H.P. normal rated capacity, and will be built by the Bullock Co., 
of Ohio. 
The water works authority have received two tenders for electric 
current to run the pumping engine, and these are still under con- 
sideration. The Montreal Light, Heat and Power Co. offer for 
12 hours’ ranning every day of the year an annual flat rate per horse- 
ower of $26 for day running, or $21.50 for night running. The 
Tachine Rapids Hydraulic and Land Co. s offer is for the same 
supply, at 825 and $20 respectively. The pump engine is destined to 
work only 12 hours per day, or 2,500,000 gallons, this quantity being 
sufficient for the present water consumption of the Montreal high- 
level district, and no storage is provided for. Current is to be supplied 
at 2,200 volts at 60 or 66 cycles - 


EBxeter.—The Council have adopted an electric tramway scheme 
estimated to cost £74,772. 


Foot's Oray.—A ratepayers’ meeting has approved a resolution 
t an ent be entered into by the District Council with 
either the Sidcup or the Woolwich local authcrities for the supply of 
electricity in b 
Gillingham —An inquiry was held here last week into the Council's 
1 to borrow £52,000 for the purchase of that portion of the 
undertaking of the Chatham, Rochester and District Electric Lighting 
Co. which lies within the Council's area, and for extensions. 


Gravesend.—Electric current was supplied for lighting and 
traction on 29th ulto. For street lighting there are 27 arcs and at 
present the tramway service consists of 20 cars. 


Greenock.—The electric light is now used throughout the M’ Lean 
Museum and Lecture Hall. Inthe museum 10 16 c.p. incandescents, 
13 1-ampere Nernsts and five 5-ampere arcs are installed, and in the 
lecture hall 10 Nernst lampe. The installation has been carried out 
unn ше supervision of the burgh electrical engineer (Mr. W. М. 

elson). 


Guatemala.—From a review of the trade of Guatemala for 1901 - 
we learn that during the year six new telegraph offices and 19 new 
telephone stations were opened. Telegraph lines were conetructed . 
to the extent of 1914 miles, and a considerable length of line was 
reconstructed with iron in substitution for wooden posta The total 
extent of the telegraph lines throughout the Republic at Dec. 31, 
1900, was 3,490 miles, and at the same date there were 283 miles of 
telephone lines, The Government telegraph aud telephone services 
are described as a credit to the country, and the telephone system is 
in very general use. ` Ри 


Hastings.—The borough electrical engineer (Mr. L. Andrews) has. 
pee his resignation in the hands of the Lighting committee, who, 
owever, desire to retain his services as consulting engineer. 


Hebden Bridge.—The Electricity committee have submitted an 
electric lighting scheme estimated to cost £18,000. 


Honley.—The Council has received sanction from the Board of 
Trade to use overhead wires for electricity supply for five yeara. 


Horsham —At a meeting of the Council on 3186 ult., protests 
were made against employés at the electricity works being allowed 
to do private work to the detriment of the local electrical trade. 
The matter was referred to the committee which had sanctioned 
private practice. 


Huddersfield —The Board of Trade inspector (Major Druitt) has 
issued his report on the tramcar ascident which took place on June 28, 
when three persons were killed and several injured. : 

The report states that the evidence at the inquest showed that the 
method of training the men for drivers was not satisfactory. There 
appeared to be no satisfactory instruction given to the men what to do in 
case of defect in brakes or equipment, The evidence showed that Hewitt, 
the driver, had not been taught the way to use the brakea when descending 
inclines. He therefore did not use his brake efficiently, as he apparently 
did not use it after starting his car until he had quite lost control. As to 
the condition of the brakes, the inspector states that, on examining the 
car the day following the accident, he found it could be worked quite well 
from the damaged end, which was in use at the time of the accident ; that 
the electric brake was in good order, and that one of the blocks of the 
hand-brake did not press against the wheel when applied. If Hewitts 
evidence waa correct, he (Major Druitt) could not accouut for the failure 
of the electric brake to act, unless some temporary insulation of contacta 
had occurred ; but the accident would not have occurred had the slipper- 
brake been used, as it should have been, all down the incline. —— 

The report further states that it cannot, be sufficiently borne in mind by 
managers of tramways that to drive a car safely down steep hills requires 


648 


THE ELECTRICIAN, AUGUST 8, 1902. 


steady men of good nerve, intelligence and a high standard of training, as 
any carelessness or loss of head will certainly result in a bad accident. 
Besides receiving more training, drivers should be given definite instruc- 
tions what to do in case of failure of any part of the equipment, and where 
to find someone in authority to give them instruction at any time ; also 
that, before a car is taken out of the shed to commence running, the driver 
&hould be given a quarter of an hour paid time ia which to test hia car and 
its equipment before he commences to carry passengers. At any time after 
running up and down steep gradients the driver should take his car back 
to the shed if he is in doubt as to the reliability of his brakes. Major Druitt 
further recommends that the evidence regarding the working of the elec- 
tric brake be referred to the Board’s electrical inspector (Mr. A. P. Trotter) 
for bis opinion. | : 

The Corporation have to some extent anticipated the inspector's recom- 
mendations, and have appointed niotorman A. Walton as driver instructor, 
to test all present, motormen as to their efficiency, and to inspect applicanta 
for similar positions before they take charge of cara. It has also been 
decided to fix a telephone box at Market-place to accelerate communica- 
tion with head offics in the event of defect in electric cars; that every 
driver and conductor sign for his book of rules ; that the manager prepare 
and pats a time-table showing the time of leaving St. George's-square and 
the passing places, and issue instructions to the men that the journeys 
must be run punctually to time-table ; that the tramways manager arrange 
with the medical officer of health for the examination of all drivera as to 
their physical fitness for such positions, and also for periodical examinations 
of the men. Е 


Irvine.—Meesrs. Kirkland and Capper have been appointed con- 
sulting engineers to prepare an electric lighting scheme for the burgh. 


Kendal.—The municipal electricity works were formally opened 
last week. 


Kingston-on Thames.—The Corporation recently applied to the 
president of the Institution of Electrical Engineers to nominate 
three gentlemen from whom the Council might select one to advise 
them on various questions relating to electricity supply. The Cor- 

ration have been informed that it is contrary to the by-laws of the 
Inatitution for the president to submit names. The councillors have 
been asked to submit names at the next meeting. 


ight Railways.—An inquiry was held at Gloucester last week 
into three applications for orders to construct light reilways between 
Cheltenham, Gloucester and Stroud. The applicants were Messra. 
T. Nevins & Son, for a light railway from Cheltenham to Stroud, 
with a branch from Brockworth to the boundary of Gloucester at 
Wotton, and some short lines radiating from Stroud; Gloucester 
Corporation for light railways within the City, and an extension into 
the county at Brockworth ; and the Gloucestershire County Council 
for a light railway between Gloucester and the Cross Hands at Brock- 
worth. ‘Phe aaheme of Messers. T. Nevins & Son was opposed by the 
Great Western Railway Co., and the Commissioners decided not to 
proceed with it, as the proposed lines would compete with the exist- 
ing railways. The Commissioners declined to authorise the Corpo- 
ration to enter the county area дан t the wish of the County 
Saeed The decisions regarding the remaining applications were 
eferred.-- сз c7 
The Board of Trade have, after modification, confirmed the follow- 
mg light railway orders :—Darlington, Colne and Trawden (capital 
and further powers, amendment), Barnsley and District (extensions). 


Longton.—The Council, before consenting to extend the electric 
light mains to manufactories outside the compulsory area, require 


an annual rantee of £300 for three years. The cost of extension 
is estimated at £1,000, and the promised consumption would yield 
£100 a year. 


Limerick.—Satisfactory progress has been made with the elec- 
tricity supply scheme. The charge for current for private lighting 
has been fixed at 5d. per unit and for power at 2d. 


London Electrical Contractors’ Association.— We are informed 
by circular that, at the general meeting on 29th ult., the Ее, 

terations and additions to the rules were passed. Mr. A. Rashleigh 
Pope was elected president, and Messrs, W. W. Gillard, H. Marryat 
and E. P. Tomlinson were elected vice-presidents. Mr. Rawlings was 
re-appointed hon. treasurer, as were the hon. secretary =z E. J. 
Hogan), the hon. solicitors and the hon. auditors. Messrs. T. O. Bel- 
shaw, E. L. Berry, W. Dancan, H. Foote, F. A. Glover, A. J. Noble, 
F. Tricket, C. L. Troup and Harrington Wyman were appointed to 
act upon the council. The retiring president (Mr. Woodward) 
touched upon various items which had occupied the attention of the 
Association during its first year's existence. He also referred to the 
endeavours of the Institution of Electrical Engineers to establish a 
uniform standard specification, and to negotiations which the Asso- 
ciation had in progress with the Institution and the Royal Institute 
of Architects as to obtaining goods for cliente at preferential trade 
rates to the detriment of the electrical contractor carrying out 
installation work. No further progress had been made with the 
National Manufacturers’ Association, as they in turn were occupied 
with the endeavour to bring in the allied manufacturers’ associations 
—viz., plant and cable—and within a short time it was hoped that 
the Manufacturers’ Association would reply to the recommendations 


placed before them by the Contractors’ Association. Workmen's 
certificates and municipal trading were also dealt with. On account 
of pressure brought to bear, Glasgow Corporation had deleted the 
clauses in their bill for powers to undertake installation work and 
other forms of electrical trading. Evidence was being collected con- 
cerning other municipalities, and it was hoped to bring pressure upon 
thoee municipalities also. The new president (Mr. Rashleigh Phipps) 
briefly outlined the points which should command the attention of 
the Association during the year, drawing attention to the probable 
serious results of trading by municipalities in competition with rate- 
payers. He also referred to a proposal of establishing a permanent 
committee to deal with all questions which might arise with manu- 
facturers and consultants. | 


Municipal Telephony.—The first annual report of the Glasgow 
telephone department has been issued. The original scheme, which 
was for 5,250 completed lines, with duct accommodation and switch- 
room space for 5,250 further, has been very greatly extended. Pipes 
have been provided with a capacity of 27,000 lines and cables actually 
laid, containing 14,572 I of wires, of which only 5,479 had been 
used up to May 31. The capital expenditure amounts to £192,693, 
out of which £16,058 was expended in connection with the telephone 
inquiry of 1897, in promoting and opposing bills in Parliament, in 
other matters foreign to the construction of the syatem, and in pro- 
viding working е from the opening of the exchange in March, 
1901, till revenue began to be earned on Sept. 1 last. It is intended 
to write off this amount in from five to seven years, thus reducing 
the capital expenditure to £176,635. The 8,787 partially-completed 
lines are computed to have cost £8 each, or £70,296, which, deducte 1 
from £176,635, leaves £106,339. This sum, divided by 5,479, the 
number of completed lines actually working on May 31, gives an 
average cost per completed line of £19. 83, 2d., against £19. 1s, the 
original estimate, the difference being accounted for by the 
adoption of underground distribution to subscribers’ premises 
and by the substitution of underground for overhead work on th» 
junction routes, neither item having been originally estimated for. 

he revenue statement is for nine months, from Sept. 1, 1901. The 
total receipts (£28,171. 133. 5d.), divided by 5,479, the number of 
working lines, gives an average of £5. 2з. 10d. per line, against an 
estimated average annual receipt of £5. 58., but when the estimate 
was framed there was no obligation under the Post Office licence to 
provide a toll tariff. Subsequently that obligation was imposed, aud 
the Corporation met it by making a tariff of £3. 10з. per annum and 
1d. per outward call. The working expenses for the nine months 
(including interest, sinking fund and terminal fees) were£15,356 4з. Id. 
"he working expenses for the year are arrived at by transferring a 
debit item of £5,601. За 8d. for беса expenses (engineering com- 
mission, proportion of salaries to May 31, 1902, expenditure previous 
to Sept. 1, 1901, &c.), which, added to £15,356. 4з. 1d., gives a total 
of £20,957. 78. 9d., an average working cost per line of £3. 16e. 61. 
per annum, or £l. 6s. 4d. less than the average receipts for nine 
months, No depreciation has been allowed for, as the system is not 
yet completed, and what work has been done is not yet one year old. 
It is stated that the announcements which have appeared in certain 
papers as to the Corporation intending to “scrap” the central switch- 

oard are withcut foundation. The following statistics are appended 
to the report :— 

Number of switchrooms in operation 6 9 

Number of lines in operation— 


Direct lines to the exchange, tariff No.] 4,552 
Do. do. do. No. 2............... 186 
Public telephones ................. e espe Ed RR EE Г 21 
Service telephone ẽã 42 
Extensions outsidaſ¹w : lᷣBᷣ(B . 198 
Extensions inside % ͤ ТИРГИ 412 
„ ое ооа ра Е ООК e ERR E NIA 80 
Sundry ins 8 2 
Junction lines .. 306—5, 785 
mente of metallic circuits in use inside switchrooms and subscribers’ 
offices— 

In BWICCBFOORIA. . en vea ebur porro ARE RN 5064 
Iu subscribers’ оЙЇсез.................................-о....5..45 2214 
T of metallic circuits in use outside switchrooms and subscribers 

offices— 

In underground cavle VCC axis 11,061] 

In aerial bless ` 26 

In leading-in cables ............................. ое 5173 

Overhead open wires . . 3703 

Number of pairs of wires in underground cables 14,572 

Particulara of outaide construction— 

Number of underground pipes from exchanges .............. 126 
Do. underground cables from exchanges ............ 60 
Do. distributing points . . . 982 
D». manholes built. ................. eee 98 
Do. poles erected in ground 691 
Do. standards erected on roof 223 
Do. fixtures to buildings . ꝗ . 6.372 

Mileage of trench opene ii . 94 miles 130yda. 
Do. pipes laid 0 . . . 104 miles 616yda. 
Do. armoured cable laid ...,..... ........ . 53 miles 477yds. 
Do. cable drawn into pipes. . . . 60 miles 720yds. 
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Number of employés— 
Salaried officials 6 6 11 
General e,, 8 22 
Stores office 
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Engineers and draughtsmen 
Clerks in engineers’ offices 
BICI ĩèĩ?ĩ5?2«AT КЫА 
Fitters, inspectors and boys in inside superintendent's 
department 
Inspectors, foremen, wiremen, labourers and boys in 
outside superintendent's department 
Grantham Telephone committee have entered into preliminary 
negotiations as to the equipment of a municipal telephone exchange, 
and in the meantime the Council have suspended further operations 
for the exploitation of the proposed scheme for the present. 
Hastings Telephone committee, having considered the report of 
their consulting telephone engineer (Mr. A. R. Bennett), report ad- 
versely on the municipal telephone scheme. 


Manchester. — Аї the meeting of the City Council on Wednes. 
day, the Electricity committee reported that the total number of 
consumers on March 31 was 4,030, an increase over 1901 of 260. 
The total number of equivalent 8 c.p. lamps connected was : Incan- 
descent 307,067, arc 2,453, compared with 279,860 and 2,316 
respectively. In addition, 774 motora were in use, representing 
2,806 H P., an increase of 102 motors and 32 H.P. The maximum 
demand on the works at any one time during the year was, for 
lighting and power, 7,930,000 watts, for traction 1,210,000 ; total 
9,140,000. "The total output of electricity during the twelve months 
was 12,697,590 units, and the quantity accounted for was 11,518,910 
units. The total mileage of mains laid on March 31 was 209 miles 
1,299 yds., an increase of 50 miles 814 yds. The revenue from sale 
of current (which worked out at 3 07d. per unit) amounted to 
£134,462, 133. 5J., and the expenditure to £74,054. 184 3d, leaving 
a groes profit of £60,407. 153. 2d. £52,773. 2s, 5d. is set apart for 
interest and sinking fund, leaving a net profit of £7,634. 124 01. to 
be carried to reserve. The total borrowing powers to date amount to 
£2,171,121. | 

The CBarRXMAN (Dr. Bishop) moved the adoption of the report, and said 
there had been a steady increase of customers, a large increase in the 
output and in new mains and a large increase in revenue. He was sorry 
he could not announce any reduction in the price of electric current, but 
that question would engage the committee's attention later. 

Mr. HRENAN appealed to the committee to let consumers know as soon 
as possible when they would be ready to meet demands for electricity for 
power and the price that would be charged, so that employers of labour 
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might make arrangements. Не had himself been waiting patiently for . 


four years. 2 


Okehampton.—The Council have resolved to adopt electric light- 
ing for the leading thoroughfares. 


Parliamentary.—In the House cf Commore, on Thursday last 
week, the Pacific Cable Bill was read a third time, and in the House 
of Lords yesterday the ваше bill was read a third time and 


The Great Northern and Strand Railway Bill, the Nottingham 
Corporation Bill and the Swansea Corporation Bill were read a third 
time in the House of Commons on Friday last. 

On Tuesday last, the London United Tramways Bill was read a 
third time in the House of Lords, and passed, On the same day, 
in the House of Commons, the Birmingham and the Midland Tram- 
ways and the Great Northern and City Railway Bills were read a 
third time. | 

Peterborough.—A further loan of £2,000 for additional gene- 
rating plant has been applied for. 


Precautions against Lead Poisoning.—The members of the 
Industrial Health Hygienic Section of the British Medical Associa- 
tion visited the works of the Chloride Electrical Storage Co. and 
Pilkington’s Tile and Pottery Co., Clifton Junction, near Manchester, 
on 30th ult., to inspect (inter alia) the provisions and preventatives 
employed for dealing with lead poisoning and the systems of 

riodical examination which are voluntarily adopted by both firms. 

he visitors included Dr. Whitelegge, H.M. chief inspector of fac- 
tories; Mr. Richmond, superintendent inspector; Dr. Oliver, 
Government expert ; Dr. Gilbert, chief medical inspector of factories 
of the Belgium Government; and Major E. M. Roe, inspector of 
factories. The works were inspected throughout under the guidance 
of Mr. G. A. Grindle on behalf of the Chloride Company and Messrs. 
Barton for the Pottery Company. 

Presentation.—At Wigan last week the chief assistant engineer 
(Mr. J. W. Hame) was presented with an oak timepiece on the occa- 
sion of his marriage. Mr. H. Collings Dishop made the presentation. 

Redruth.—Public electric lighting commenced on Aug. 1. Cur- 
rent is supplied by the Urban Electric Supply Co. 

Eeigate.—The Council are pe to receive and consider 
schemes for the construction of electric tramways. . 
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Ross.—The local electric light and power company have submitted 
a tender for public lighting, and offer to carry out the contract at a 
figure not exceeding the present charge for gas. 


Royal Assent.—The following acts (having electrical clauses) 

have received Royal assent :— 
Aberdeen Suburban Tramways Order Confirination. 
Bristol Corporation. 

Cavehill and Whitewell Tramways. 

Croydon and District Electric Tramways. : 

Colwyn Bay and Colwyn Urban District, Council. 

Electric Lighting Orders Confirmation (Nos. 5 and 6). 

Fincbley District Council. 

Hastings Tramways (extension of time). 

Leicester Corporation. 

London, Tilbury and Southend Railway. 

Metropolitan Railway. i 

North and South Shields Electric Railway. 

Norwich Corporation. 

Rhondda Urban District Council. 
. Salford Corporation. 

Southport and Lytham Tramroad. 

Whitechapel and Bow Railway. ' 

Wrexham District Tramways (extensions). 


 Rugby.—An 5 ain held here on Tuesday into the applica- 
tion of the Council to borrow £9,000 for electric lighting. The clerk 
(Mr. Т. M. Wratislaw) and the consulting engineer (Mr. W. II. 
Trentham) supported the application, which was opposed by a few 
ratepayers. 


Salford —Some weeks ago Judge Parry, of the Salford County 
Court, held an inquiry into certain allegations regarding the eler- 
tricity undertaking of the Corporation. The matters investigated 
were :— 

(1) As to the building, &c., of the Walness works ; (2) as to whether the 
aforesaid works could have been enlarged (so as to use the machinery at 
present contained therein) sufficiently to supply electric current for the 
necessary lighting and to run the tramways at the present time and for 
the next five yeara ; (5) as to the total power provided in the Walness 
works and the new works, and if found to be in excess of the requirements 


to go thoroughly into the matter and report to the Council as to who ia 


responsible ; (4) as to all matters appertaining to any specifications, tenders 
or contracts in connection with the erection of Strawberry-road statioa ; 
and (5) as to апу other matters that should be inquired into. 

With regard to question (1), his Honour finds that the Electricity 
committee could not have done more or other than they did. Oa 
question (2) Judge Parry has come to the conclusion that the Cur- 
poration exercised a wise forethought in moving the works to the 
new site, and that they would have incurred a large. expenditure in 
trying to make the Walness-road site suitable without any proba- 
bility of ultimate success. By doing certain things a building pro- 
bably sufficient for the next few qe might have Geen erected, but 
it would have been a costly and difficult matter, and not one that any 
responsible adviser of the Corporation seems to have proposed. Оа 
question (3) his Honour states that there was at one time a kind 
of suggestion made that some parties had advocated large and exces- 
sive works in order that they might get large contracta in connectioa 
therewith. Such a suspicion was absolutely groundless, and he could 
state, without the least doubt or hesitation, that if the total power 
provided was excessive, that excess had in no way been brought 
about by any fraudulent or wicked meaná, but had come about by a 
bona fide though maybe mistaken notion of the needs of the borough. 
In this connection he states that he can see nothing blameworthy in 
the action of Mr. C. L. Turner, the late borough electrical engineer 
for Salford. The result of the committee's actions had been to give 
Salford an electricity supply in excess of immediate needs, but if he 
was asked whether it would be in excess of future needs he should 
refuse to prophesy. That the works were a credit to the borough, 
and the result of an honest effort on the part of the committee and 
their servants to produce what was supposed to be requisite, he has 
no doubt. At present there is an excess of power, but if they applied 
the historical analogies of gas, water, railroad, and similar under- 
takings it would be within probability that Mr. 5. V. Clirehugh 
(their consulting engineer) was right when he spoke of the works as 
an intelligent anticipation of public demands, As to question (No. 4) 
Jadge Parry cannot see that anything wrong was done by Sir Richard 
Mottram in regard to it. The boiler matter was even more remote 


from evil, and he is satisfied that the decision of both committee and 


Council was honestly arrived at, and that no one sought to influence 
them in their decision by unworthy or improper means With 
regard to the allegations that the cable contract was not carried out 
according to specification, his Honour complains of the refusal of 
Mr. Wheatcroft and Mr. Turner to give any particulara of their 
complaints. He is of opinion that no wrong has been done to rate- 
payers by deviations made, and that Mr. Clirehugh had dealt honestly 
with the Corporation in all these matters, 

On the question of the рше laid down by Mr. Hunt during 
the inquiry that a councillor must not trade. with another person 
doing business with the Corporation, Judge Parry considers that that 
view is certainly not the law, and is not a sensible proposition to put 
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forward, and concludes that, if that principle were eound, either trade 
would be paralysed or a municipal council must consist solely of 
those undesirables who had neither trade, occupation, business, nor 
profession. The report concludes on this point as follows :— 

A councillor is not fettered in carrying on his ordinary business in his 
ordinary way, or in trading with persons who trade with the Corporation. 
He may sell where he pleases, and that the person to whom he eells is a 
trader with his Corporation is of no importance. Even if the things he 
sells come, by ultimate re-sale, into the hands of his Corporation it does 
not disqualify him from his poet. But he must not enter into a contract 
with his Corporation, nor must he take a portion of another man's contract 
with his Corporation, nor have any interest in such a contract. He seems 
to me to be in a poeition of trust, and is put on reasonable inquiry to dis- 
cover whether he is trading with his Corporation through some other firm, 
for that is clearly forbidden. I need hardly add, perhaps, that anyone who 
seeks to evade the law by invoi:ing goods in another's name, or by any 
underhand means seeks to trade with his Corporation, їз far more likely to 
prove his disqualification than to escape the penalties of the section. An 
honest trader may, by carelessness or mistake, find himself trading with 
his own Corporation, but there need be no reason, with ordinary care, why 
such & thing should take place. No amount of ingenuity, however, in the 
form and manner of eales can assist a dishoneat man who tries to evade the 
law. If he passes his goods through balf a dozen hands and his intention 
is to trade with his Corporation, the complication of the transaction will 
not assist him. | 

The report was received and adopted by the Corporation on 
Wednesday. 


South Africa. The British and South Africa Export Gazette states 
that the Durban Municipal Council have decided to make con- 
siderable extensions to their electricity works, including two addi- 
tional 500kw. generators, at an estimated cost of £23,000. 

Durban County Electric Tramway Syndicate, which recently 
acquired sanction for the construction of an electric tramway from 
the city boundary to New Brighton, is making preliminary arrange- 
ments for the construction of the line. The syndicate will supply 
current for light and power to private coneumers in the districts 
traversed. 

Johannesburg City and Suburban Tramway Co. have been officially 
informed that His Majesty’s Government recognises the concession 
granted by the late Republican Government, but the Transvaal 
Administration requires them to resume an efficient service at the 
earliest opportunity, in accordance with the terms of the concession. 
The company has offered to construct electric tramways, bat the offer 
has been declined, as the Council has decided to run its own service, 
and a committee has been appointed to consider details. 

The Works: committee of the Johannesburg Town Council, ina 
recent report, call attention to the fact that, owing to the extra- 
ordinary climratte- conditions which prevail in the Transvaal in the 
summer, all the various type of transformers for overhead, high- 
tension mains offered in recent tenders failed, under the tests, save 
those manufactured in Switzerland and Berlin, and point out that 
transformers of English pattern are designed entirely for running 
on underground mains. and. for working in a climate where severe 
lightning is unknown. . 

Johannesburg Municipal Council have extended the contract with 
the Rand Central Electric Works for the supply of electric current 
from Dec. 31, 1903, to Dec. 31, 1904, on the eame terms as hitherto. 


Indwe Colliery Co. (Cape Colony) ате putti: g down generating 
plant for supplying electric current for lighting and power in their 
mine, and also for the supply of current in Indwe. The capacity of 
the initial plant is 400 H. P., and current will be employed for coal- 
cutting, hauling, &c. 

The Ptetermartizburg Town Council are about to construct electric 
tramways. The scheme, which has been prepared by the borough 
ae and the borough electrical engineer, is estimated to coat 

75,000. 


In Natal the employment of electricity is one of the features of 
the labour-saving movement, and it is announced th&t one firm has 
laid down electric power plant at Umhlati, current being generated 
by the waters of the river Umvoti. Elestrically-driven pumps 
have been installed in a factory at Esperanz . On many of the sugar 
estates the use of tramlines is increasing, and it is urged that electric 
locomotives would be very suitable for use on these lines. 


Teddington.—The borough electric engineer at Kingston (Mr. J. 
E. Edgcome) has been appointed consulting engineer to the Council. 


Tipton.—The dispute between the Council and the Midland 
Electrical Corporation for Power Distribution as to the charge for 
electric current has been referred to arbitration. 


Twickenham.— Electricity supply is now available in this district. 
The 1 and Teddington Electric Supply Co. are owners of 
the works. 


Wallasey.—The Gas and Electricity committee have instructed 
the electrical engineer (Mr. W. Travers) to prepare a scheme for 
the further extension of the electricity supply works to provide for 
the probable requirements of the next seven yeara, Е 


Worcester.—The Council have entered into an agreement with 
the British Electric Traction Co. to convert the tramways to electric 
traction. 

Worthing.— Owing to the increasing demand for current, exten- 
sions of the generating plant are necessary, the equivalent of 8,410 
8 c.p. lamps being now connected to the mains. 


TRADE NOTES AND NOTICES. 
Notices for insertion under this heading must reach us first post Thurs- 
day; New Price Lists and similar matter early in the ме] 


TENDERS INVITED. 
Poplar (London) Electricity committee invite tenders for the supply 


of arc lamp carbons. Specifications, &c , from the borough electrical 


engineer (Mr. Alfred Blackman), electricity works, Glaucus-street, 
Bromley-by-Bow. Tenders to the town clerk (Mr. Leonard Potts), 
Council offices, High-street, Poplar, E, by Aug. 25. Further par- 
ticulars are given in an advertisement. 

Aberdeen City District Lunacy Board invite tenders for an electric 
light installation at Kin Asylum, Newmachar. Plans with the 
architect (Mr. E. Marshall Mackenzie), 343, Union-terrace, Aberdeen, 
and tenders to the clerk (Mr. C. B. Williams), 20, Union-terrace, 
Aberdeen, by 10 a.m. 25th inst. See also advertisement. 

Plymouth Corporation invite tendera for overhead-line construction, 
&с. Specifications, &c., from the borough electrical engineer (Mr. 
Е. О. Okell), Prince Rock, to whom tenders by Aug. 23, An adver- 
tisement contains further particulars. | 


Accrington Watch committee invite tenders for supply and erection 
of nine are lamps and pillara Specifications from the borough elec- 
trical engineer К Н. Gray), and tenders (addressed to chairman) 
to the Town Hall, Accrington, by noon Aug 19. See advertisement. 


Tenders are wanted for two single-phase, alternating-current 
motors of 4 нр. and 6 нр. Particulars from Mr. E. L. Newman, 
Phenix Brewery, Notting Hill, London, W. See advertisement. 


The directors of the North-Eastern Railway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
(mostly double track) in the neighbourhood of Newcastle-on-Tyne. 
(See the last issue of The Electrician for particulars) Tenders to 
secretary (Mr. C. N. Wilkinson), York, by noon Oct. 7. 


Malvern Urban District Council invite tenders for two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternators, 
exciters and switchboard, high and low-tension concentric cables and 
transformers, "Tenders to chairman of Gas, Water and Electricity 
committee by Aug. 23. 


Rugby Urban District Council invite tenders for one 150kw. and 
one 60kw. high-speed steam alternators (three-phase), switchboard, 
underground mains, arc lamps, public incandescent lamps, &:, and 
meters. "lenders to clerk by 3 p.m. Aug. 20. 

Pemberton Urban District Council invite tenders for feeder cables, 
and overhead electrical equipment, engines, dynamos, &c., boiler, C, 
rail bonds, rails, fishplates, &c., and switchboard. Tenders to clerk 
by noon Aug. 20. ö 


Leicester шч committee invite tenders for steel girder tram- 
way rails and fishplates ; points, crossings and special track work ; 
feeder cables ; telephone and test wires ; overhead electrical equip- 
ment and. copper bonds ; steam-raising plant, engines, generators, 
batteries, boosters, switchboard, overhead travelling crane, electric 
tramcars, &c., &c. "Tenders by noon Sept. 3. 


Cork District Lunatic Asylum committee require tenders for elec- 
tric lighting plant for the Youghal Asylum. Tenders to modical 
superintendent, Eglinton Asylum, Cork, by Aug. 12. 

Glasgow Corporation require tenders for wooden troughing for 
cables, with bends and brackets. Tenders to town clerk by 14th inst. 
Ilford District Council invite tenders for a combined track-wateri 
and sweeping car on maximum traction truck with complete electrica 

equipment. Tenders to chairman of Council by noon Aug. 19. 


Hackney (London) Electric Lighting committee invite tenders for 
the erection of coal stores, including steel work. "Tenders by Sept. 11. 


London County Council invite tenders for seven tubular fuel 
economisers and seven motors, and also for dampers and frames for 
flues and chimney openings. "Tenders to clerk by Aug. 15. 


Wolverhampton Guardians invite tenders for electric lighting plant, 
and for wiring new workhouse. "Tenders to clerk by Aug. 13. | 

The French Post and Telegraph authorities invite tenders until 
20th inst. for 300 tons of copper wire in six lots. Tenders to Le 
Sous-Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle 103, Paris. 


The Madrid Gazette of. Aug. 3 contains the conditions under which 
30,000 porcelain insulators (No. 1) have to be purchased by public 
tender by the Telegraph, Department of the Ministry of the Interior 
of Spain. Tenders have to be sent to the Chief of the Department 
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of Telegraphs 20 days from Aug. 4. The Gaceta of Aug. 3 can be 
seen by appointment at The Electrician offices, Salisbury-court, Fleet- 
street, London. 


The. N. ian State Railway authorities invite tenders until Sept. 13 
for the supply of 22,000 kg. of иер wire, No. 8, galv iron 
wire, 4'lmm. to 43mm. dia. ; 5,400kg. of telegraph wire, No. 11, 
galvanised iron wire, 31mm. to 33mm. dia. ; 3,600kg. of copper 
wire, 24mm. to 2 6mm. dia. ; 5,900 porcelain insulators ; 5,900 insu- 
lator holders. Particulars from Inspector of Telegraphs, Stoners 
Gade, Christiana. 


TENDERS RECEIVED AND ACCEPTED. 


The contract for the motor equipment of the Tokyo Imperial Dock- 
yards has been secured by Messrs. D. Bruce Peebles & Co. 


The contract for a storage battery for tramway work at £3,423, 123., 
and £186 per annum for maintenance after the period of maintenance 
provided for in the specification, has been placed with the Electrical 
Power Sterage Co. (Ltd.) by Brighton Corporation. The tender 
of D. Bruce Peebles & Co. for booster and switchboard at £975 has 
also been accepted. 


Blackpool Corporation have accepted the tender of Messrs. Cromp- |. 


ton & Со. for the supply of arc lamp carbons. 

Tunbridge Wells Town Council have accepted the tender of the 
Alphons Custodis Chimney Construction Co. for the erection of a 
180ft. chimney shaft at the electricity station for £2,330. 

Rochdale Tramways committee has ordered three additional tram- 
cars from Messrs. Dick, Kerr & Co. 


Mesers. Askham Bros. and Wilaon (Ltd.), of Sheffield, have received 
a substantial order from the Sheffield Corporation for toughened 
crucible cast steel points and crossings. 


Newcastle-on-Tyne Town Council have accepted the tender of 
Messrs. M. A. Potts & Co. for the supply of rails for the Walker 
electric tramway extension. | 

Monmouth Town Council have accepted the tender of Messra, 
Davey, Paxman & Co. for the supply of a boiler at £398. 13s, 6d. 

Bath City Council have accepted the tender of Messrs. Kendall & 
Sons for wiring the baths, at £272. 7s, 6d. | 

Rotherham Town Council have accepted the tender of Messrs, W. 
Thornton & Son for the extension of the electricity station building 
at £3,139 and that of Messers. Newton, Chambers & Co. for construc- 
tional ironwork at £338. 


BANKRUPTCIES AND LIQUIDATIONS. 

C. V. T. de Falbe, 1, Penywern-road, Earl’s Court (lately trading 
as the Electrical and General Contracting Co. at 17, Shaftesbury- 
avenue), Landon, has been adjudicated bankrupt. Mr, Е, Н. Haw- 
kins, 3, Barbican, London, E. C., is trustee. . | 

A meeting of the Electrites Co. (Ltd) will be held at 40, New 
Broad-street, London, E.C., on Sept. 2, to receive an account of tke 
winding-up. 


Works Sites.—Particulars are given in an advertisement of land, 
with railway siding, which Messrs. H. Arnold & Son, Doncaster, 
have for sale. 


Plant for Sale. Maidstone Corporation invite offers for a 14 H. p. 
Crossley gas engine and dynamo. Tenders to town clerk (Mr. 
Herbert Monckton) by Auy. 22. See advertisement. 


Patent for Sale.—A A relating to generation and regulation 
of electricity supply is advertised for sale on another page. 


Fire.—A fire broke out at the London County Council tramway 
works, Penrose-street, Walworth-road, S. E, on Tuesday. The boiler- 
house was damaged. ) 


Catalogues.—A new list of “В. В.” wood split pulleys is now 
ready, and can be obtained from Messrs. Bagshawe & Co., 3, Tower 
Royal, London, E.C. It is claimed that these pulleys are 70 per 
cent. lighter than cast iron and 40 per cent. lighter than wrought 
iron or steel, that they present the best belt surface, the best shaft 
fastening, and are stronger than any other pulley on the market. 


A price list of “ Stellite” electric fans, manufactured by the Elec- 
tric and Ordnance Accessories Co., Cheston-road, Aston, Birmingham, 
is now ready, and will be sent by the company post free on receipt 
of trade card. The list is fully illustrated. | 


Exports of Electrical Apparatus and Material. —The follow- 
Ing list gives official particulars of the exporta of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from July 30 to Aug. 6, with the ports 
of destination :— 

Africa— Alexandria, £147 ; Cape Town, £154 ; Durban, £983 (including 
£780 telegraph material); East London, £59. Australasia —Auckland, 
£720 ; Brisbane, £2,263 ; Fremantle, £2,990 (including £2,215 telegraph 
material); Perth, £42; Sydney, £1,115. Begiun—Antwerp, £205. 
Brazil—Rio Grande, £18, Canada—Halifax, £934 (telegraph material), 


Ceylon—Colombo, 60 tons (telegraph wire). Channel Islands, £18, Chine 
— Chefoo, £44 (telegraph apparatus); Shanghai, £265. Denmark — Copen- 
hagen, £192 (telegraph material). Germany—Hamburg, £20 (telegraph 
material). Holland—Amsterdam, £90. Hong Kony, £160. India— 
Bombay, £56; Calcutta, £1,188 (including £462 telegraph material) ; 
Madras, £16. Russta—St. Petersburg, £44 (telegraph material) Straits 
Settlements—Singapore, £40. Sweden—Gothenburg, £410; Stockholm, 
£20. U.S.A.—New York, £129. Total, £12,522, against £29,526 (ог 
eight days last year (July 31 to Aug. 7), | 


See eae enna LD 


COMPANIES’ MEETINGS AND REPORTS. 
British Electric Transformer Mfg. Oo. (Ltd.). 


The fourth ordinary general meeting was held on Friday last, Mr. R. 
STRWART BAIN presiding. : | 

The SECRETARY (Mr. J. С. Wrist) having read the notice convening 
the meeting and the auditors’ certificate, 

The CHAIRMAN said: Gentlemen, the old proverb that good wine 
needs no bush” may, I. think, be appropriately applied to these accounts 
and to this Company. For three years in succession it has been my 
pleasure to recornmend a dividend of 10 per cent., after putting aside pro- 
vision for reserve, depreciation, &c., amounts equal to another 10 per 
cent. In the face of the keen competition which exists in these days, and 
the talk of the British manufacturer being ousted by the foreigner, here, 
atleast, we have an electrical machine which is successfully holding ita 
own against these attacks. The best proof that can be given of 
this is our ability, year by year, to pay these substantial dividende, 
and not only to strengthen our position financially, by adding sub- 
stantial amounts to our reserve fund, which is now equal to about 
30 per cent. of the amount paid for our patents, but to strengthen 
it from a technical point of view by the aid of our adviser, the original 
inventor of our apparatus, who is not only able to keep abreast of the 
times, but with his keen intuition and inventive ability anticipates the 
requirements of the induatry, and by his new discoveries and adaptations 
keeps adding to our existing patenta, increasing their value and lengthening 
their duration. Many of our shareholders, I am glad to say, are scientific 
men, and, being connected with the electrical industry, are better able to 
judge of the merits of the transformer than I am; but when I was at the 
works yesterday I had an opportunity of inspecting some transformers 
built in accordance with our new patents, and it was obvious, even to a 
layman, that the 1897 designs had been greatly improved upon. The new 
transformers were more compact in form, and the mathematical lines in 
which they appeared to be constructed appealed to me, as I feel they 
must do to all of you who are engaged in thia industry. I am of 
opinion that our new designs are as far in advance of our 1897 designs as 
those were in advance of the designs in existence then. I need only further 

oint out that this means that we have added another four years to the 
ife of our patents. In addressing you last year I mentioned that our 
new works at Hayes were nearing completion and that we hoped to com- 
mence manufacturing in October. The actuat: commencement took place 
in November. The new works have, you will be glad to learn, much 
better facilities for handling work than had the old. The profft- and losa 
account shows that although we had this removal to contend witb, our 
sales have increased by 12 per cent. as compared with last year's, and our 
profit has increased from £6,658 to £7,194, which, with the amount 
carried forward, £1,960. 14s. 11d., gives us an amount of £9,155 7s. 10d. 
to deal with, which enables us to recommend the usual dividend, 
to set aside the usual amount to reserve fund and to increase the 
amount carried forward. The balance-sheet, which I think may be 
considered very satisfactory, shows that we have expended £452. 188. 11d. 
in additional patents. This amount includes the cost of our applications 
for single and polyphase patents iu nearly every country in Europe as well 
as the United States of Americs, Canada and South Africa. It also includes 
a new three-pha:e patent which we have acquired during the year. The 
total expenditure on the new works, including freehold land, is £5,348. 14s., 
or £651. 63, less than the estimate. This, as well as the economy and 
efficiency exercised in the removal of the works, we may attribute to special 
attention and ability exercised by our manager, Mr. Hetherington. I will not 
trouble you further with the accounts, but will now refer to our position 
generally. The subscribed capital of the company was £20,000. We have 
carried on our works upon this comparatively small capital for 34 years. For 
three successive years we have paid a dividend of 10 per cent. and put 
aside £7,500 to a reserve fund, and we are carrying forward £2,600. 
Ia addition to this, we have purchased freehold land upon which 
we have built our new works without increasing this capital, and, 
further, you will see from the balauce-sbeet we have to carry 
forward debts due to us amounting to over £12,000. All this has been 
done on £20,000, out of which £5,000 was paid to the vendor. But 
we cannot accomplish impossibilities, and we have now reached a 
period when, if the Company is to increase its output, aud, I trust, 
its profits, it will be necessary to raise more capital We have not 
yet been in our new works quite nine months and already the neces- 
sity for extensions is exercising our minds. Large power schemes 
in several parts of the country are now advanced so far as to be im 
the market for plant, and the transformers for these will be on a large 
scale, both as to numbers and output, and we shall do our best to 
secure a good share of them at prices leaving a fair margin of profit. 
Then, again, station engineers with continuous-current-plant are now 
finding it advisable to lay down alternating plaut alongside the continuous 
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plant, to enable them to reach the outlying parts of their areas or to 
supply districts outside, and some considerable work of this kind will be 
coming out shortly. Then there is the question of our foreign patents. 
We believe that these foreign patents form a very valuable asset, and it 
may be more to the advantage of the shareholders that subsidiary companies 
should be formed in the various countries to work them rather than to 
grant licences. I need hardly point out that this is very largely a matter 
of capital. As you are aware, the authorised capital of the Company is 
£50,000, of which £40,000 has been i-sued, leaving only £10,000 to be 
issued on the present capital. With the hopeful рговрес'в in view, I think 
it is unnecessary to point out tbat the ultimate capital of the Company 
must be considerably in excess of £50,000, but whether we decide to rest 
content for the present with issuing the £10,000 s'ill remsiniog unissued, 
or to ask you to increase the nominal capital to a greater exteat largely 
depends on circumstances, I may state that the work in hand shows a 
- very large increase as compared with the corresponding month of last 
year—in fact, more than twice as much. 
report and accounts. . 

The motion was carried unanimously. The retiring director (Mr. T. 
Petersen) and the auditors were re elected, and a vote of thanks to the 
Chairman terminated the proceedings. 


Anglo-American Telegraph Co. (Ltd.). 


The half-yearly meeting was held on Friday last under the presidency of 
Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. H. Wells) having read the notice convening 
the meeting, 

The CHAIRMAN said that, in consequence of the decrease in the 
receipts for the first quarter, the directors were not able to pay the divi- 
dend for that period which they had distributed for some time past of 
158. per cent. on the ordinary stock and 30s. per cent. on the preferred 
stock. There was only sufficient in hand to pay 12s. 6d. and 258, per 
cent. respectively on these stocks. In the second quarter cf the year, 
however, the traffic increased, and they were enabled to pay the 15s. 
and 30s. for this period. The receipt: for the six months had been 
£13,167 less, consequent, possibly on tbe volume of business being 
leas, and he believed that that bad been the experience of sub- 
marine cable companies generally in tbis period. Apparently, however, 
there was going to be an improvement, and for July their own 
receipts had been slightly more than those for the corresponding month 
last year. Their repairing ship “Minia” earned in the past balf-year 
£5,605 lees, owing to the good order of the cables of all the associated com- 
panies. On the other hand, more had been received from interest and 
transfer fees ; and in the expenses there had been a decrease in various 
items amounting altogether to £6,048. Thus, the net decrease in the past 
eix months’ receipts had been reduced to £12,510. All their cables were 
in good working order, excepting a small one on the other side of the 
Atlantic, which would be repaired very quickly. The half-year had been 
singularly devoid of any striking event. Of course, the proprietors had seen 
in the newspapers from time to time reference toa ma‘ter which the board 
watched with the greatest carefulness—the development of wireless tele- 
graphy, which was not now ass ciated with the name of Mr. Marconi only, but 
with other systems. What would eventually develop from this they were not 
able to say. They had been told from time to time that they would see 
the system established in a month or so, or in six months, but they were 
now in August, and nothing had occurred, so far as he knew, to make 
them alter their previously-expressed opinion —that, although the system 
would produce a certain class of telegrams, such as between ship and shore 
ot between ship and sbip, there was no reason why it would conpete with 
the class of telegrams which they and other submarine cable companies 
transmitted, for they could not see that this system would be able to 
compete with theirs in accuracy or speed. He might give them an illus- 
tration of the former point. In one day thia week they were able to send 
from their Stock Exchange office no fewer than 1,063 messages in the 
space of two hours. It might be said that these messages were short, but 
вэ long as they were able to send them with that speed, and with perfect 
accuracy, the directors did not think the sha-eholders п'еі be greatly 
alarmed about the development of wireless telegraphy. He migh state 
that, like bis friend the chairman of the Direct United States Cable C», 
he bad met Lord Kelvin the other diy and had a conversation with him on 
the subject, and Lord Kelvin said :—“I have given careful consideration 
to the subject, and I do not believe the shareholders in your company 
need be alarmed at the prospect of wireless telegraphy." Of course, they 
could not say what might bappen—science developed in such a wonderful 
manner that it was impossible to pr»pheay—but considering the speed and 
accuracy with which they could send telegrams, he thought it would 
be a long time before wireless telegraphy did them very much harm. 
He regretted that the French lawsuit had not yet come to an end, but 
they were now waiting for the fixing cf a day by the Court of Cassation 
for the hearing of what it was hoped might be the final suit, He moved 
the adoption of the report and accounts, 

Mr. CHARLES BURT seconded the motion. 

Mr. W. A. THOMPSON said he saw that the board added £24,000 a 
year to the renewal or reserve fund, and he wished to know whether that 
addition would stop when this fund reached £1,020,000. As to the French 
lawsuit he understood the chairman at a former meeting to state that a 
verdict had been given in the company’s favour for £250,000. 

Mr. BAGGALLAY inquired whether the reduction in the traffic receipts 

as owing to a lowering of the rates or to a smaller number of messages 
having been sent. If the latter, was it due to foreign competition ? 

Mr. JOHN CHESTER considered that the deferred shareholders had 
been treated harshly in the matter of the renewal fund additions. In 
years gone by, when the traffics were very different and their difficulties 


I now move the adoption of the 


were very much greater, the directora were no doubt justified in going on 
building up the renewal fund ; but it now amounted to £923,000, and he 
thought the time had arrived when the deferred shareholders should be 
treated differently. 

The CHAIRMAN, in reply, said at the present meeting the discussion of 
the renewal fund did not properly arise. He was perfectly aware that bis 
predecessor, Lord Monck, used to say that when the fund reached £1,000,000 
the directora should carefully consider whether there should not be given 
to the shareholders the £24,000 now annually put to it out of the traffic 
receipts, or the interest earned by the fund itself, or both. When thefund 
reached £1,020,000 the matter would be taken into the board's serious con- 
sideration. They did not think that the renewal fund was at all excossive. 
They had 10,000 miles of cables, and though it might be said that they were 
all in good working order, yet if a bad accident occurred it would be more 
difficult to lift them for repaira with every year that they were down. In 
their past history —he believed it was in 1894—out of seven cables owned 
at the time by the pool, as many as four were interrupted at one time. 
It was perfectly true that he stated at a former meeting that a judgment 
had been given in their favour in the French lawsuit for £250,000, plus 
5 per cent. interest, but that did not mean they would get that money. 
He could not say that he was sanguine of getting a large amount. The 
reduction in the traffic receipts was due to the reduction in the volume of 
business, 

The motion was then carried unanimously. 

A vote of thanks to the chairman and directors closed the proceedings. 


Central London Railway Co. 


At the meeting, on Tuesday, the CHAIRMAN (Sir Henry Oakley) said 
their past half-year showed most encouraging features, s> far as working 
and the results of working were concerned. They had recejved on deben- 
ture account £107,020, and had spent £21,137. They had expended money 
on the purchase of land at Shepherds Bush for enlargiog the station 
there, and for providing additional lifts. At Marble Arch, also, they bad 
completed the purchase made some time ago, anticipating the necessity of 
enlarging that station, which would be necessary shortly. The further 
expenditure was for providing new motor cars, which the board had deter- 
mined to adopt with the view of avoiding complaints on the subject of 
vibration. He hoped they would begin delivery in Ooctber. They had 
eudeavoured atid they would endeavour, by the working and arrangement of 
their stock, to prevent any possibility of complaint on the ground of 
vibration. They had increased the number of passengers carried by nearly 
2 500,000 in the half-year, bringing the number for the half-year up to 
25,000,000. The average fare practically remained about the same. It 
was now 1°88d.; previously it was 1°90d. Their gross receipts were 
£185,118, or £20,000 more than in the corresponding period last year, and 
practically represented an increase of 123 per cent. in receipts. The 
average earning per train-mile was 5s. 8d. ; last year it was 58. 21. They 
had run 15,000 more miles in the halt-year to earn their additional 
£20,000 ; but the most satisfactory feature about it was that additional 
revenue had been earned without any real addition to their working 
expenses, Rates and taxes were £5,153 more than they were last year. 
Their assessment bad been increased. There was no real variation in any 
of the items forming expenditure, and, with the balance from last year, 
they had £93,465 to divide. After providing for debenture interest, 
£82 600 remained. They recommended the appropriation of £47,000 in 
payment of dividend at the rate of 4 per cent. per annum on the origioal 
stock aud on the preferred, and also to provide £9,994 further for dividend 
on the deferred stock, which was not payable until the end of the year. 
That left £25,600 to carry forward. They put aside £10,000 last year 
towards a reserve fund, and proposed at the end of the year to make a 
further addition to it. To add to the comfort of their passengers they 
pumpe d out the tunnel air every night. They could not effectively do it 
in the daytime, owing to the number of openings and shafts, because 
pumping out the air, unless the doora were closed, would be simply clearing 
the space bet ween avy two stations, and not the rest, but they did really 
clear the tunuel out every night, and their atmosphere was infinitely purer 
than that of any other underground railway. After referring to the 
throwing out of their bill by the Parliamentary Committee, he proposed 
the adoption of the report and accounts. 

The motion was adopted. 


Great Northern and City Railway Co. 


At the meeting on Friday the CHAIRMAN (Sir Charles Scotter) said 
that the contractora were of opinion that the line between Drayton Park 
and Finsbury-pavement could be opened for traffic in four or five 
months. It would, perhaps, be nearer the mark if he said that that section 
would probably be completed and ready for opening by the end of the 
year. At Poole-street they had erected a spacious aud handsome gene- 
rating station, one of the largest in London. The engine house 
was practically finished. Its dimensions were: 52ft. by 122ft. by about 
60ft. high, excluding basement. The plant consisted of four 1,600 
LHP. engines, with a capacity for sudden overloads up to 2,500 l. E. r. 
These engines were provided with steam from 10 Davey-Paxman boilers 
of the cylindrical marine type, and there was up-to-date coal-bandling 
plant. The engine houte was provided with а 30-ton electric crane. There 
were auxiliary engines to ensure that the tunnels should always be lighted. 
Their tunnels were larger than those of any tube railway in London, being 
l6ft. against 10ft. and 11ft. of the other companies ; so that, assuming 
there was a breakdown, passengers would be able to get out and walk along 
the railway. The tunnels would always be lighted whenever there was a train 
running, and people would, if necessary, be able to walk along with the 
greatest safety. These auxiliary engines were of the Peache ty pe, and 
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were supplied by Messrs. Davey, Paxman & Co., Colchester. The boiler 
house was 60ft. wide, 80ft. long, and 50ft. high. The steel work of the coal 
storage bin was incorporated with the. framework of the buildings 
over the boilers, It had a capacity of about 1,000 tons of coal, 
sufficient for about a month's supply. The dynamoe, motors and 
electrical equipment were supplied by the British Thomson-Hous- 
ton Co., and economisers and mechanical stokers were provided. 
The rails were all delivered and in process of being raised. "They were 
85lb. per yard. Special rolled steel chairs support the rails, and were fixed 
every 2ft. біп. The rolling stock, which was being constructed by the 
Electric Railway and Tramway чм Worke, Preston, and by the 
Brush Company, of London and Loughborough, was most luxurious and 
roomy. The carriagea were wider than any existing suburban carriages, 
being 9ft. din. wide overall, by 50ft. in length. Seven carriages went 
to form a complete train, three of them being motor carriages, and 
equipped with tix 125 H.P. motors. They were to be controlled on 
the multiple unit plan, and were of the same type as those about 
to be adopted by the Metropolitan and Metropolitan District Railways. 
The seating capacity of the trains would be about 450 passengers. 
The lifts were being constructed, and would be ready when required. 
All the equipment had been supplied by British firms. The directors were 
considering the question whether to open the section between Drayton 
Park and Fiosbury-pavement, or whether they should wait until the 
short bit of line at the Finsbury Park end was completed and the station 
made under the existing Fiosbury Park station of the Great Northern 
Railway. In their bill to Parliament they asked for an extension of time, 
for powers to construct a station at Highbury, to purchase the land on 
which the generating station was erected, aud to extend the line from 
Finsbury-pavement to Lothbury. Their bill passel through without 
serious difficulty, but a clause as to vibration was inserted. 


BARCELONA TRAMWAYS CO. (LTD.)—An extraordinary meeting was 
held on Wednesday to confirm an agreement between the company and 
Luis Pujol and Juan Llopert, of Barcelona, conferring an option to pur- 
chase the company's undertaking for £590,000 plus value of unissued 
stores, cash in hand, &c., on Oct. 531. The purchasers, if they decided to 
carry out the purchase, had to pay £196,000 on Oct. д1 in addition to 
£4,000 already received, and to give a guarantee of a first-class London 
bank for payment of balance of £200,000 on Nov. 30, and £190,000 on 
Dec. 31. They might postpone the payment of each of the last two instal- 
ments for two months, but the final payment must be made no; later than 
Feb. 28. The purchasers would take over the undertaking on Nov. 1. 
Debenture and preference holders would get a fixed sum. The board 
estimates the return to the ordinary shareholder at about £11. 10s. to 
£12. The sale was unanimously approved. | 


METROPOLITAN RAILWAY CO.—At the meeting on Friday the chair- 
man (Mr. J. J. Mellor) said that they had not lost a day or au hour in 
pushing forward their scheme of the electrical conversion of the line. The 
work had occupied the constant time and attention of the board and 
officials, and already substantial progress had been made, The contracts 
were let early in the year with the British Westinghouse Co. for the com- 
plete installation of the power house at Neasden. They had been blamed 
for the delay ia effecting the transformation. Asa matter of fact, how- 
ever, there had been no electric railway in the metropolis up to the present 
time which could be called a complete success, looked at from the purely 
electrical side. Certain serious defects and drawbacks had revealed them- 
selves in the working of those railways, and those, of course, they could 
and should avoid. The contract for the installation at Neasden had been 
given that morning to the British Westinghouse Co. The contract for the 
conducting rails-a heavy item—had been let. The design for the 
rolling stock had been approved, and the contract for tbat portion 
of the equipment was iu hand. The best form of carriage—the 
one best adapted to secure the comfort, convenience and safety of the public, 
had received their consideration. They had alao had to consider the 
important question whether they should have one, two or three classes of 
carriages. The conclusion they had come to was that there was a demand 
for two classes by the public travelling on their system. A considerable 
percentage of their patrons would willingly pay a little more for extra 
accommodation, and they believed that if that price was not too high they 
would be considerable gainers by having a firat as well as a third class. 
As to the Neasden generating station, it was unquestionably their best 
policy to put down their own plant on their own land. There was ample 
space for the generating plant and for any subsequent enlargement of the 
station. With their power house at Neasden they could carry the cables 
entirely over their own system without paying for way lea ves or coming under 
any obligation to outside authorities. The two new directors went into that 
question thoroughly, and after full examination expressed themselves per- 
fectly satisfied they had taken the right course. There was also an ample 
water supply on the spot. Their consumption of electric current was esti- 
mated at 70,000,000 units per annun, and if they purchased their water 
from a company the cost would not exceed % th of a penny per unit. If they 
brought it from their land at Rickmansworth the cost would be only, } sth of 
a penny per unit. At Neasden, at a depth of 400ft., they had found a supply 
of pure clear water capable of yielding sufficient for all their requirements. 
Referring to the struggle between the promoters of the two groups of tube 
railways, he said they had two American magnates fighting for supremacy 
on Euglish ground. In theiranxiety to secure Parliamentary sanction for 
their rival schemes they were making reckless promises as to price at which 
they were prepared to carry pissengers —in some instances that price was 
as low as 1d. for 8 miles If so, they would not all be Central Londons, 
which possessed a route presenting exceptional advantages. They still bad 
confidence in their own property. They believed they had touched the 
bed-rock of their traffic decreases, and that the tide had turned, increases 
having already set in, and whea the locomotive was banished from their 


underground system it was only reasonable to expeot the present traffic 
increases would receive a great impetus. 


METROPOLITAN DISTRICT RAILWAY CO.—Iu the report for the Juve 
half-year it is stated that the company has again suffered seriously from 
the competition of the Central London Railway, although the recent large 
reductions of fares at Ealing, Hammersmith, and other West, End stations 
may assist the company to regain its traffic. 986,555 more passengers were 
carried during the half-year, but the money earned has been £864 less. Ealing 
and Harrow line is being prepared for electric traction, and, it is hoped, will 
be opened before the end of the present year. The Metropolitan District 
Electric Traction Co., who contracted to erect the power house at Chelsea 
and electrically equip the District Railway, had become absorbed in a 
larger company, with a subscribed capital of £5,000,000, known as the 
Underground Electric Railways of London (Ltd.) That company was 
rapidly pushing on with the erection of the generating station and the 
other works. The contracts for the construction of the Brompton and 
Piccadilly Circus Railway had been let, and the works are in active pro- 
gress, Mr. Alfred Powell, for a long time general manager of the company, 
has, through failing health, resigned his office, and in view of the conversion 
of the railway to electric traction at an early date, the directors do not 
propose at present to fill up the appointment. 

At the meeting yesterday, the chairman (Mr. R. W. Perks, M.P.) moved 
the adoption of the report, and said that the company had suffered, and 
was still suffering, seriously from the competition of the Central London 
Railway and the London United Tramways. They had recently made 
drastic reductions in the rates charged on the District Railway. He 
explained the measures taken for workiog the line by electric trac- 
tion under the arrangement made with the Underground Electric 
Railways of London, which had absorbed the Metropolitan District 
Electric Traction Co., the original capital of £1,000,000 baving been 
increased to £5,000,000. The electric company had acquired the whole of 
the land at Lot's road, Chelsea, for the power house, and statutory powers 
had been taken to extend the house, with the result that they would be 
able to generate electricity up to 60,000kw., the station being the largest 
for traction purposes in the United Kingdom. The contracts bad been let 
for laying cables between Lot's-road and Earl's Court. 


WATERLOO AND CITY RAILWAY CO.—At the meeting yesterday the 
chairman (Cul. the Hon. H. W. Campbell) propose 1 the adoption of the 
directors’ report, and said that on the present occasion the accounts showed 
an improvement on last year, because, after providing for 5 per cent., there 
was a surplus of £504, and as, by arrangement with the London and South- 
Western Company, the accumulated deficiency in net revenue of past half- 
years had been disposed of, the surplus over 3 per cent. came in for 
division between the two companies. Their company took two-thirds. 
That did not enable the directora to pay more than 3 per cent. per annum 
for the past half-year, but after paying that dividend on the ordinary and 
débenture stock they carried forward a balance of £458. To pay a divi- 
dend of } per cent. would require £675. The ordinary s'ock remained 
unchanged at £540,000, but the debenture stock was more by £6,500, making 
the total on June 50 £65,500. The total amount received on capital account 
was £605,500, and the total expended £605,517. The London and South- 
Western Company had paid over £8,191 on an adjustment of accounts, and 
bad at the same time relieved this compauy from being called upon at any 
time to pay the accumulated deficiency to June 50, 1902. The arrangement 
did not, however, extend to any deficiency which might arise in the future. 
If further capital were required it was provided for by the available powere,- 
amounting to over £106,000. Passenger fares, leas Government duty, 
amounted to £16,957, an increase of £855 compared with the correspond- 
ing period of 1901. Workiog expenses were £7,714, or £1,200 less than a 
year ago, while compared with the gross receipts the rate was 44 84 per 
cent. against 54°78 in June, 1901. A dividend of 3 per cent. per annum 
absorbed £8,100 out of £8,558 available, and they carried forward £458. 
Nearly 2,250,000 passengers were carried duriog the half-year, exclusive of 
season-ticket holders. The working company had introduced an altered 
system of signalling, and were thus enabled to run the trains more frequently. 


NEW COMPANIES, STATUTORY RETURNS, ёс. 
— 


BARNABY & CO. (LTD.) — Reg. July 28, capital £3,000 in £1 shares, to 
act as an electricity supply company, to generate, accumulate, transmit 
and distribute electricity, and to carry on the business of electrical and 
mechanical engineers, manufacturers of, agenta for and dealers in electric, 
magnetic, telegraphic, telephonicand otherapparatus, &c. The first directors 
are W. Collins and W. F. Barnaby. Reg. office, 15, College-street, Rotherham. 


DUBLIN AND SLANE TRAMWAY CO. (LTD.) —Reg. Aug. 1, capital £1,000 
in £1 shares, to carry on the business of а tramway company, electricians, 
electrical and mechanical engineers, &c. Reg. office: Lower O'Connell- 
street, Dublin. 


ELECTRICAL AUTOMATIC LOOM SYNDICATE (LTD.)—Reg. Aug. l, 
capital £60,200 in 60,000 preference shares of £1 each and 4,000 deferred 
share of 1s. each, to acquire and turn to account patents, inventions, &c., 
relating to the automatic changing of shuttles or to the automatic indica- 
tion of breakage in weft or warp, or to other devices for the better working 
of looms, or other wise, to adopt an agreement made between the Electrical 
Machinery Developments Co. (Ltd.) and others, manufacturers of and 
dealers in looms and other machinery, &c. The subscribers include the. 
Electrical Machinery Developments Co. (Ltd.) who hold 3,900 preference 
shares. Reg. office: 151, Cannon-street, London. E. C. 


FARMAN AUFOMOBILE CO. (LTD.) — Reg. July 29, capital £60,000 in £1 
shares, to carry on the buainess of motor, motor car, motor yacht, launch, 
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airship, cycle and carriage manufacturers, vendors, dealers in and makers 
of vehicles propelled by electricity or other motive power, mechanical, 
electrical and gerleral engineers, &c. Reg. office, 100, Long-acre, W.C. 

JESSOP & 00. (LTP.)—Reg. July 29, capital £270,000 in £10 shares, to 
acquire business of Jessop & Co. (Ltd.), Calcutta, and to carry on the busi- 
ness of electricians, mechanical engineers, tool makers, brassfounders, &c. 

NEW GUTTA-PERCHA CO. (LTD.)—Reg. July 30, capital £200,000 in £1 
shares, to manufacture, refine, prepare, grow, import, export, and. deal in 
indiarubber, gutta-percha, balata, &c. Reg. office: Dashwood House, New 
Broad-street, E.C. 


NEWTON-PEARCE MOTOR CAR CO. (LTD.) —Reg. Aug. 1, capital £10,000 
in £1 shares, to adopt agreements with G. E. Heyl-Dia, C. H. Stocks and 
H. Pearce and with G. E. Heyl-Dia, to acquire a licence to use a certain 
patent process for variable throttle, cut-off or expansion cam gear, and to 
carry on the business of motor car and vehicle manufacturers, The first 
directors are G. E. Heyl.Dia (chairman), C. H. Stocks and H. Pearce. Reg. 
office : 55, Market-street, Manchester. 


NORTH BRITISH ELECTRICAL CO. (LTD.)—Reg. July 31, capital £10,000 
in £1 shares, to adopt an agreement with the Electrical Maintenance and 
Accessories Syndicate (Ltd.) and Gilchrist & Co., and to carry on the busi- 
ness of electrical and mechanical engineers, mauufacturera of and dealers 
in electric, telegraphic, telephonic and other appliances and apparatus, &c. 
Reg. office: 265-7, Deansgate, Manchester. 


CITY NOTES. 


m — 

MEMORANDA.—Bank rate 3 per cent. (since Feb, 6, 1902). Price of 
silver 24, d. per oz. (Aug. 7). Consoles (22 per cent.) 95;',—95,', for 
money, 95{% —95,’, for account; 24 per cent. —953 (Aug. 7). Consols 
Pay day, Sept. 1; Stocks and Shares Continuation Days, Aug. 12 and 26; 
Ticket Days, Aug. 13 and 27; Pay Days, Aug. 14 and 28; Mining 
Share Carry-over Days, Aug. 11 and 25. 


ARMSTRONG-OHRLING WIRELESS TELEPHONE CO.—It is stated that 
this company, which has been formed to purchase the patent rights of the 
wireless telephone apparatus invented by Messra. Armstrong and Ohrling, 
is to be registered at an early date with a capitai of £175,000. It is also 
announced (in the financial papers) that the capital has been obtained 
privately and has been largely over-subscribed. 


BAKER STREET AND WATERLOO RAILWAY CO.—The report for the 
June half-year states that capital expenditure during that period was 
£66,011, and the estimate for the current half-year is £175,000. The 
construction contracts have been transferred by the Metropolitan District 
Electric Traction Со, to the Underground Electric Railways Co. of London 
une): Satisfactory progress is boing made with the construction of the 
works. „ 

BRISTOL TRAMWAYS AND CARRIAGE CO. (LTD.) — The directors have 
declared an interim dividend, to June 30, at the rate of 83 per cent. per 
annum. 

BRITISH ELECRIC TRACTION CO. (LTD.) —It having been announced that 
the British Electric Traction Co. hai secured the contract for the con- 
struction of a new rapid transit tunnel between New York and Brooklyn, 
the secretary of the company (Mr. Dade) stated on Tuesday that the 
rumours regarding Mr. Pierpont Morgan's holding in the company were 
correct, and that Mr. Morgan had availed himself of his optioa over. 
£400,000 of the company’s capital, but Mr. Dade points out that the 
company's capital amounted to over £2,000.000. | 

CHARING CROSS AND STRAND ELEOTRICITY SUPPLY CORPORATION 
(LTD.)—The directors after providing for debenture and other interest 
and dividend on preference shares, bave declared an interim dividend at 
the rate of 8 per cent. per annnm for the half-year ended June 50, carrying 
forward £19,754. 

GREAT NORTHERN RAILWAY CO. —In the report of the directora for 
the past half-year it is stated that ia the ordinary passenger reꝛeipts there 
was a falling-off of £5,986, traceable to the competition due to the develop- 
ment of electric tramways, especially in Yorkshire. , 

LANCASHIRE AND YORKSHIRE RAILWAY CO.—Oa Wednesday the 
chairman (Sir George Armytage) attributed the decrease in the number of 
passengers carried to the effect of electric tramway competition in the 
urban districts. 

NORTH METROPOLITAN TRAMWAYS CO.—The accounts for the June 
half-year show gross receipts £374,794, expenditure £377,552, leaving a 
debit balance of £2,758, whicb, with the £2,615 provided for debenture 
interest, after deducting the amount forward and the amount received 
from War Office for registration of horses, showed a loss for the half-year 
of £4,482. The directors state that the loss is fully accounted for by the 
high cost of forage, rates and taxes and unseasonable weather. The bill 
. for “electrification” had passed through Parliament, and it is now pro- 
posed to apply to the Board of Trade for consent toasale of the company’s 
lines to the Metropolitan Electric Tramways Co. | | 
_ PERSONAL.—Mr. Arthur E. Hadley has resigned his seat on the Board 
of Ferranti (Ltd.) and has taken the position of manager to the Allgemeine 
Electric Co., London. | 

RIVER PLATE TELEPHONE CO. (LTD.)—Mr. George Keith, of the Cuba 
Submarine Telegraph Co., and chairman of the Chili Telephone Co., has 
joined the board of this company. M 

ROTHESAY TRAMWAYS CO.— The directora’ report for the year ended 
May 51 states that contracts have been entered into for the electrical 
re-construction and equipment of the line, and work was commenced on 
the permanent way on March 3, and finished, fit for resumption of car 
traffic, on May 17, since which date it had been worked by horses. Con- 
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currently with the road construction, the erection of power station, car 
n in progress. Unforeseen diffi. 
culties had arisen causing delay on the power house and car shed site, but 
they were now overcome, and the work was approaching completion. lt was 
hoped that by the end of July the line would be entirely worked by 


sheds, and overhead equipment had 


electric power. 


SCHATTNER ELECTRICITY METER CO. (LTD.)—The directors’ report 
for the year to June 30 states that the amount to credit of profit and 
loss for sales, &c., is £10,033. 18s. 2d. Manufacturing costa were 
£5,789. 58. Id., leaving gross profit £4,244, 128. 11d. From this has to be 
deducted expenses of administration and amounts written off for depre. 
ciation (in all £2,983. 3s.), leaving £1,261. 9s. 11d., which, with amount 
brought forward (E347. 2s. 8d.), makes £1,608. 128. 7d. A dividend at the 
uiring £675, £100 


rate of 6 per cent. per annum is recommended, 
written off works account, £500 put to reserve, and £333. 1 


7d. carried 


forward. The business continues to show a steady rate of progress. 


. STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to allow the further issue of 30,000 £5 fully-paid ordinary 
shares, and 20,000 £5 fully-paid 6 per cent. cumulative preference shares of 
the British Insulated Wire Co. (Ltd.), and the further issue of 10,000 £5 


fully-paid shares of the Calcutta Electric Supply Corporation (Ltd.) to bs 


quoted in the official list. 


ELEOTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. ended 


a 


Aberdeen Corporation...| July 26 
Ayr Corporation.. Aug. 2 
*Birmingham Tramways.) „ 2 
*Blackburn Corporation.| , 1 
Blackpool Corporation...| July 31 


Blackpool and Fleet wood Aug. 2 

; July 27 
Bolton Corporation...) Au 5. 3 
Bradford Corporation... , 3 
Brighton Corporation. „ 3 
Brisbane Tramways June 18 


Bristol Trams & Carriage Aug. 1 


Buenos Ayres & Belgrano July 6 
Burnley Dortaré tion Aug. 2 
Calcutta Tramways Co. „ 3 
Cardiff Corporation „ 2 
Carlisle Tramways Co.. „ 2 
Central London Railway „ 3 
City & South London Ry. „ 3 
Cork Elec. Tramways Co. July 31 
Devonport & Dist. Trams „, 25 
Doncaster Corporation. 
Dover Corporation Aug. 2 
Dublin & Lucan Railway „ 5 

Dublin Southern Dist....| „ 1 
Dublin United ............ ; 
Dudley —Stourbridge ...' July 25 

*Dundee Corporation. „ 3 

East Ham Council ......| Aug. 2 


Gateshead & Dist. Trams July 25 
Glasgow Corporation. Aug. 2 
Greenock & Port Glasgow: July 25 


Hartlepool Tramways ..| „ 25 
Hull Corporation ......... Aug. 2 
Isle of Thanet Co. „ 2 
Kidderminster & Dist....| July 25 
Leeds Corporation ...... Aug. 2 
*Liverpool Corporation... July 26 


Liverpool Overhead Rly. Aug. 3 
Manchester Corporation|  ... 

Merthyr...... „45 00900505 July 25 
Middleton ... „ 25 
Newcastle-on-Tyne Corp Aug. 2 
Oldham, Ashton & Hyde. July 25 
Perth (W. A.) Elec. Trams Aug. 1 
Poole & Dist................ July 25 


* Portsmouth Corporation| Aug. 2 
Potteries ............ * .. July 25 
Salford Corporation .. Aug. 4 

"Sheffield Corporation „ 
Southampton Corp July A 
Southend Corporation.. „„ 30 
Southport Tramways ... „ 25 

8. Staffordshire Trams. „„ 25 
Sunderland Corporation. У 
Swansea > e oq oe » 25 
Taunton Trams. „ 20 
Tynemouth & Dist, ....| ,, 25 
Weston-super-Mare ...... » 25 


Wigan Corporation ......' 


Wolverhampton District „ 25 


(a) These comparisons are with the corresponding period last 
* Partly electrical Minus 3 days. 1 Minus 2 days; $ Plus? 


3 I AGGREGATE. 
8 Ере 77 
E (a) Ма Amount. 1 5 (a) 
£ £ ^£ £ 
1,113 + 13| 8| 9016 ＋ 166 
ы: 1 444 
4.880 - 335 419962 |+ 65 
843 ＋ 206| 19 | 15,588 + 3,012 
1,512 — 95 18 15,690 — 933 
1,185 - 127, 5| 4,742 799 
1,563/+ 81 17 27,594 |+ 1, 
1,609/+ 24 18 23205 |+ 1,746 
5,59 +2195} 18 | 60,307 |+41,397 
— | 36 | 24,430 |... 
2,243 |+` 310 25 | 57,045 |+ 4,950 
4,847 4 1,018 4 | 19,982 4- 1,347 
2,955 |+ 352 1| 2,936 + 852 
685|.- 237 $18 | 12,753 + 4,571 
823 195 ＋ 2,24 5 (120,510 ＋ B19,707 
1,535} ... | 18 22,981 | е 
209|- 6+51 | 5,274 1+ 359 
5,981 |+ 302 5 | 52,572 |+ 2,495 
2,697 |+ 973 5 | 153,588 |+ 4,320 
788 ＋ 202 $50 | 15,570 |+ 1,605 
474|+ 40 234| 12,296 |+ 405 
276|- 23 18 | 4118 — 116 
128 — 15 5 625 — 98 
1,055 184 +5 5,083) _ 6% 
4011|- 105| 15 113,452 
829 |+ 118| 294) 21,100 |+ 2,987 
903 |+ 170 3 э и 
491 |+ 3,15 + 
8311+ 200 293 20,789 |+ 3,059 
11,167 - 1177 ..| .. 4 
843 + 623 294 14,067 |+ 8319 
519 + 39 991 7,080 |+ 
L681|- 174| 18 | 51118 |+ 776 
140 — 107 D 5,910 |- aM 
145|- 3.4111 
6,314 7 1,750 19 | 97,110 16,249 
10,243 ＋ 621 30 235,494 |+23,787 
1694|- 55) tb, 8,067 |— 583 
197|- 68 294 5919|- 8% 
2925 4. | 174 5439 a 
955% ome € 
552 . 50 29} 15,139 |+ 557 
945 ＋ 79930 | 32,505 |+ 5,181 
289|- 1 295 6916 |- 1 
19504 79)... 
1494|- 10 294 42,498 |+ 1,544 
2972|-- 985 18 46,786 | = 
4,181 ＋ 272 5 21,182 | + 2,354 
995 . 27. i 
1061|4 108) J.. 
380' 162 17 4,659 
342 ＋ 155) 29 6,820 + 2,375 
769|- 40 294 22107 + 644 
486l- 25 294 15,501 + 1,397 
68; ... | 299 1, Es 
412 . 51 294 7,681 + 61 
260 115. 2,196 
355 4 257 234 4,616 + 309 


Jaya. q Pius в days 


THE ELECTRICIAN, AUGUST 8. 1902. 


655 


10,852 


ШЕН 


Ж: 


в 
8 


. If. f. I. II. l.. 


AMOUNT 


or 


— 
o 


А ЖЕ E ДЖЕ! 


— 


6/0 


ELECTRICAL COMPANIES’ UEM LIST. 


NAME, 


ELECTRICITY SUPPLY. 


Bl’okh’th а Gr’nw’ch D'st^ct (fury pd.) i t 
Do. 4$ 1st Deb. Stock Prv. Certs, (red. & con.)..| 108 106 
Bournemouth and Poole Elec. Supply Ord. ..........| lle 124 

Do. 4 per Oent. Oumulative Bret. DEEPA — 9$ — 1Ci 
bises уи MORT Od rac N^ N 
De 7 . F ооо 91 
Oaloutta Elec. Bu apply y Ordinary 8 9 
Central Electric Supply Co, 4% X Guat. Deb. Stock..| 105 107 
Charing Cross & Strand Hlec, sup. n 4 10 
Do (50,001 to FOOD) . oe secccccccsccscesccossece 8 9 
Do, per Oent. Preference ....... — oos 53 51 
Chelsea Elec — — 1 ,0004:20,501 -50 936) ur" y^ 
up 08.1-14 50, 
Do. per Cent. Debenture Stock (red.). 109 112 
ону! Electric Lighting Ord. MILII eters 000000 8} 1 
: per Oent. Cumulative Pref. ....... — lig 12 
» Be Oent. Debenture Stock (red.) . 122 127 
485 2nd Deb. guck deri. (all pd.) . 101 104 
Ooanty of London and h Prov — 8 9 
6 Oent. Onmulative Preference. ROSP 1 12% 
ро, Deb. Stock (all pd.) (red.) .............. 112 
Folkestone city Supply Co. Ord — 53 62 
Do, 43 lst Dobentare Stock (red oes: aetema — 102 105 
Kensington and Kx h b ПІ 0810 2 3 — 
ta > X 
Do. Oent. lat б 63 
Do. 2 Deb. Stock (red.)...... Deb. Stk. (red. ) xdlOL 104 
London Riser — „Со. 2 Notting Hill (J't.8t'n.) 4% si^ i pr^ 
c c A ae 1 1 
Do. ч A таен /— — 4 43 
Do. 14 Dar Gont. ist M а Debentures — tA 93 
ж = С . өе-ә00ә. | 5 1 
Dent Nen Stock First Mo - | 108 ne 
N Bo КЫТЫЫ" Btock ( ) ZI " t^ ' 101 ~ 
„„ вее „ „„ es 449 fF 14 
Oxford өсне Ота Ordinary . er eee „ IUS 5 "a 
4% Debenture Stock . — 00000. -0 97 100 
Band | Electric .. 1 i 
River Plate Elect. Lt. & Traction 5% lot Mor.Deb. .. «e| 70 75 
*Royal Electric Oo. of Montreal 447 lst Mrt.Dbs... | 1083 105 
Bt. James s and Pall Mall Electric - ха 14b — 154 
E» 7 per Oent. Preference — X м E 
5} por per Cent. Debenture Stock red.) ....| 97 1С0 
Bmhbfeld keta — Supply ae)» 1j 21 
Do, 4% Deben $*90999*9497522299999009999909*929* xd 80 90 
Londen Blectrio Bappi y — до» 2 8 
Weatminster Wleetri^ Япрр! = © Ordinary ae | 1 11% 
Do, 6 per Cent. Cum. Pref. me cece 51 62 
ELECTRIC RAILWAYS, TRAMWAYS, &c. А 
o-Argentine Shares (1 to 260,007) tosse: 4 4 
aay "6 Permanent 6 Deb. Stock. ee £06 t$ O88 999 *99 eee 125 180 
Barcelona ерата Ordinary ditesdcsdonccagesene 9 11 
pa: Cumulative Preference ............ 54 9% 
Debenture Stock (red.) s.. xd| 93 98 
Blackpool and Fleetwood Tram ways s. ses 134 4 
Brisbane Electric Trams. Investment OO, ее 4d 4 
Do. 5% Cum. Pref. „eee „„ 4 5 
Do. 44% Deb, Prov. Certa. ....... — — ШШЕ 105 
Bristol T Carriage . 22 
Do. Oum ve Preference (fully pd) ........... 10 103 
Do. 4 per Cent, Debentures . . | 105 07 
British Columbia Electric Railway Ordinary... a 7 74 
Do. 5x Preference 99$ ^29999e92 9975220240729 999***9420993280* 91 10 
Do. 4196 lst Mort. Debs. SOC Fee Fee = COR 08 61.0000 ++ в» 1637 1057 
British Electric Traction Ordinary. . 12 18 
Do, Ж Cum. Pref... 12 12 
Do.  5perOent. Perpetual | Debentures . өөө | 124 127 
Buenos es & Belgrano ры не 96988866 1$ 12 
ро. ay * A" Ont, Prol, cecnedececonegsetescccessuso 41 tà 
Do, N $*49,988 — c^.» * „„ „4 „ ep ere ee 5 5s 
Do. г Gent. Debentures . 102 106 
Do. 6 Jad Deb. 8t’k Prov. Corte (all pd). 95 93 
— те б 5 Daar 7 7% 
ро. 1st Deb, Stock ( Red) өг» pones] 107 109 
Cape Elec Tramways Shares . . . . . onas 2} 24 
Central London Ordinary Stock 105 10: 
Do. 4% Preferred eens = 9952948999 CORT Se ee eees "езе 106 109 
Do. Deferred Stock . ~ TETTETETT 103 106 
Do. 4% Deb. TETELE Setter „„ „„ mI 115 118 
City of Birmingham Trams, Co. [74 Cum. Prei. e 4 54 
. 4% 1st Mort. Debs. ........ 100 104 
он Bouth London PNG Gon. Ordinary Tid 71 18 
(Nos. 22, to 60,000) - 
Do. (60,001 to A 8000 Ја ВЕУ Sota pipe ios 
Do, 5 t. Preference aspi ‘xd 128 181 
Do. (1 eeeeeeres fee eee + Pee ee eeen te eee 868 xd 127 180 
= um) os —À ess ЖО 191 125 
+ per Debenture .. 115 118 
Dublin United Tramways (1896) Ltd., Ordinary xd llé 124 
En : ри Cent. Preference. . . see 400 144 154 
Do. Cent. Mort. Leba, (red.) 96 99 
Electric ic Traction of Australia 67 Cum. Pret. 4] 44 
Do. 5 per Cent. Debenture Stock (red.) 99 102 
Great Northern and City Kailwy Pret, Ж» Uu). 8 J 
timperiai Tramways PRI es 23 24 
1 Do 6 per Oent. Frefarenoe. . 134 1382 
+ Do AN per Oent. Deben ture 108 110 
Isle of Thanet Electric Trams and Light’ g 596 Pref.. 4t 5 
Liverpoo: Gverheaa Kailway een 8 —— 4: 41 
Do. s per Cent. Preference .................... 10 10$ 
Do. Оеп. Debentare . xd 93 lhl 
London Uni d Trams 5% Cam. Pref, "(210 paid) 12% 11 
ро. U^ 108, paid). 8 84 
Do. % lst Mortgage Debenture Stock .. 167 109 
Do. Econ Сегіз. (475 paid) 81 &3 
Milwaukee Elec, Kail. & Lt. Cu.6%30yrCn. Mrt. Bonds. 112 117 
Montreal Btr't B'iw'yBt'ri'g67, Mori. Debs.(1908) 106 108 
Do. Bterling 447, Debentures (1922) ........ xd| 107 109 
New сери! Traction Ordinary .. E 2 3 
өче сри Cent. Oumulative Preference — 8; : 
per Cent. Mort. Debs. (Reg.)... 93 (S. 
Perth (w. nh J Elec. Trams, Ltd, 1st Mrt, Deb. Stk . 100 103 
Potteries Miectrio Traction — ue 84 93 
Lo. 6 pes Oent, Cumulative sfertnos......... 94 104 
Cent. Debsnture Stock los 111 


Do. 4 P 

South Lancash're Electr'c Trection & они Ord... 
L5» d Раі eren (14/( 1d 
oe Г жу 


2439. — mae 11 


— —À та: а= == == аа a ——— m 


"эзел 868661 шш sa. 
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* In calculating the yield on this security, allowatice has been made for 


t The London Stock Exchange Committee have refused to quote these. 


accrued interest, but not for redemption. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Р LAST Previous Price БАТЕ PER BUSINESS рохи 
AMOUN TE HA Divi- NAME, Wxzx's Риск, Wednesday, Сехт. DIVIDEND DUE. DURING WEEK 
T | SHARE. | DAND. JULY 30, Aug.6. | YIELDED, ENDING AUG, 6. 
TELEGRAPHS, s d. Highest | Lowest 
£32,800 100 4% African Direct Telegraph 4% Mort. Deb. 3 68 102 98 102 8 18 6 January and July ..... ses — 
25, 10 - | Amazon Telegraph. . хе 34 44 3è t June and Decem — - 
£119,700 100 С Do, врет Oent. Debentures ._..... 70 80 80 . - 421 — 
£7F8,840| Stock 15,0 Anglo. American ar an ae A 48 45 43 6 1 7 | Feb,, May, Aug., Nov, 45 — 
48,105,580 Stock 81/0 2 91 89 gt 6 6 4 5 b ang 821 
28,105, 80 Stock 2/0 Do. Deferred ee ee ОРУ 64 7 6; 7 18 7 5s | 6 2 
$15,833, $100 $1 Commercial Oable oapital 1 ed 166 170 155 165 417 0 Jan., Apr., July. Oct. 15 м. 
1,841,709 | Brook 4 Do, ( per Cent. Debenture —— e sed OO 97 96 7 42 6 id 86 054 
16,000 10 "Cuba Submarine Ordinary уены d o M 5 в 6 13 4 | February and August 2 
6,000 10 10/0 Ро. 2 10 per dent. TEM Е 1% 1? 124 18) 7 8,8 | s = 
13,000 5 2/0 | Direct Spanish Ordinary „es... ...- c 18 32 е 3} 5 14 4 | April and October = 
6,000 5 5/0 D» 10 per Oent. lativo Preferenas |... 7 84 TÈ 84 617 8 | is : а - 
£30,000 50 4x A per Cent. Debentures ..... 9), 1034 do 103% | 4 7 S | January and duy ce: PAR 

60,710 з 4/0 Direct United States Cable ............ xd & bonus 10 10 10 11 5 18 2 D „Apr., J 1045, = 
£96,200 100 s$% | Direct West India Cable 44? Re. Db. (within Nos. i| 9ч 102 99 102 4 8 3 | June and 8 
000,000 | Stock 65/0 Eastern Ordinary „ха & bonus, {tor Ear ERIS RT 127 117 127 5 10 8 Jan., Apr., July, Oct. 119 1'8 

£1,955,565 | Btock 17/6 Do. IN per Oeni, Preference СЕ 87 90 87 80 817 8 884 88 
£1,584,645 | Stock 47 |+ Do.  €perOent. Mort. Deb. Stook ien Ж 108 112 108 412 812 2 | May and November .. 108} 

800, 10 2/6 | Bastern 14 y d ees 12 18 lig 12 5 12 0 Jan., Apr., July, Oct. 12 114, 
£320, Btock 4x Do. 4 per Cent. Debenture Stock ..... "xd| 107 112 107 112 31. е | February and August 109 10 
£300, 100 4% |*Bastern and S. African 4% Mort. Deb., 1909 ... ха) 100 103 98 101 819 8 | . and August ' 
£200,000 и 4% Do. ( per Oant. Mauritius Bub. Debe.(reu. .| 100% 108% 100% 103% 8 ls 3 | May and November <A A 

150,000 10 5/0 | Great Northern of ROSAS S 25 27 25 27 5 11 1 January and July. 

£70,006 100 44% | Halifax’ Bermuda Cable 44 ort.Deb.(wthnNos.| 99 109 99 102 4 8 1 | June and December be 

17,000 м 37/6 o- BEE TAE TREAT 1 to 1,200) (red. 87 41 88 42 519 1 | May and November 3:1 334 

£100,000 100 6 London Platino-Brazilian 6 per Oent. Debs., 1904 101 105 101 105 617 1 March and September 
£100,000 Jnn 4 Pacific & European Tel. 4? Guar, Debs. iets к < 99 102 99 102 815 6 June арӣ December... " 

*15,009 10 | West African Telegraph Shares . . . e 34 4} 85 44 РА = 
£139,300 luu 5Y Do. 596 Debentures (red. ) FOC CRETE COR EEE Oe wee ORF One 100 10% 100 108 4 18 5 March and Beptember eee * 

80,008 a4 „Wert Coast of America. SPER EEE 999990089929 ЮЕ Ee + . è 5 4 * 

£150,000 106 4x Do. ( per Cent. Debentures .................. 97 100 97 100 4 0 0 | January and enl - - 
88,321 10 РА "Went India and Panama „о... i : B May and N ‘om 
84,568 10 £/0 Do. брег Оепі. Ist Prof. —— 42 bg 4 5% 11 8 6 Т 5 5 
4,600 10 Do, брег Cent. 2nd Preference . ыл hos 8 4 3 4 ' н ч + 
£80,000 100 5X Do. 6 ата Debentures — dol .99 102 99 102 418 0 | Jan and "jury РРА — Ам 

£15,000 100 5% t. ‘gt pas Beries. 190f) 101 104 101 104 416 2 | June ber... x 

Stoob 4% De i е Cent. Deb. Rtook (red.... 97 100 97 100 4 0 3 - - 
TELEPHONES. ' 

44,000 £5 50 Ohili Telephone (fully paid) „ Bè 4 3 41 511 1 — — -— - 
224.850 10/0 8 Consolidated Telephone Con. and Мапа. мкр 1/6 26 2/0 — 2/3 18 5 0 | April and October. 

72,030 1 X | Monte Video Telephone Ordinary _..................... i t ^ 5 о 0 November 

86.492 1 Do. 5 per Cent. Preference . “Teton "^" "^ в. эө. 1 b 0 0 " 

£983,883 | Stock 6% | National Co. Preferred Stock ... PLUR 95 93 95 99 618 oe 974 95 

200, 5 0/14 Do Preferred Shares (£3, 10s. paid) .. 44 4i 4j 44 6 4 6 & 5 

£1,966,667 | Stock 44% Do, Deferred Stock ... .„.....—... 56 €0 55 6) 710 0 59 Lt 

15, 10 6/0 Do. 6 per Oent. Onmulative Ist Preference - 12 14 12 14 4 6 9 | February and August ae ove 

Ш 10 6/0 Do, брег Oent. Cumulative 201 Ргеѓотепов... 11 13 11 3 412 4 " n 

250,000 5 2/6 Do. брег Cent. Non-Oumulative 3rd Pret. .. 4 bf 41 5% 417 6 ‚ 5 94 

#2,000,000 | Stock * * Do. Debenture Stock 8} per Cent. (cod. ) 95 98 95 98 ë ilı 5 | June and Decemper ... 951 — 
4600, 000 Stock 4 Do. 4 рег Cent. Debenture Stock (red.) 102 108 102 106 815 6 1043 102} 

171,504 1 0/8? Oriental „„ „%.%%% ũ êh.l eee ТІГЕ 15 lfa ү 1 * 5 12 ll 2m and October... ... eee 

58,000 5 4/6 United River Plate „ OE Oe OFF Cee Cte eee oom a} 52 4 5i 6 18 4 July LS „„ „** .. oo 

40,000 5 2/6 Do, 6% Ourmulative Pref. ...................... “s00 4t 5 49 6 416 8 | June and 4i — 

0179.947 | Bteek 5 Do. b vor Oent. Debenture Stock (red.) 10: 104 101 104 416 2 | June and December с а 
ELECTRIC MANUFACTURING 22. 

70,000 1 ва. Alliance Electrical Co. 5% Cum. 3 s.es. } t t t 6 18 4 © eo - 
125,000 1 s.. Aron Electricity Meter Ordinary ... #00 080 999 999 4 i өөө ... ... +++ 
125,000 1 Tia. Do, Cumulative Preference t ^ è | 12 0 0 | March and 2o — - 

000 5 5 British ted Wire Ordinary ......| TÈ 74 7i 72 6 9 0 | July and February . . — 

80,000 5 8/ Do,  6perOent. Preferences soes s ..... 52 5 51 5i 5 4 4 | January and July - 

£250,000| Stock 47 % Do, 49% 1st Mort. Deb. Red, . . , 10i 10% 101 10 461 . ^ 
200,00¢ 5 3 | British Westinghouse 6% Ргеїегепое...............‚ 6 6 51 6] 418 0 | 6k : 

TIO 1 .. Brush Electrical Engin er eee et ET lg 1 1 1j March . eee ee 

150, 1 YA Do. 6 per Cent. Pref, Non * ls 2 1 2 wed Marchand Septem ber " — 
£125,000 | Stock no Do. per Oent. ual lst Deb, Stock 102 1% 102 105 4 7 5 | March and 1.5 1% 
£125,000 | Stock 2 Do. Perpetua 2nd Debenture Btook .. 94 99 93 98 411 6 | January and July > 2 

35,000 5 5/0 bs adir Oe le Oonstruction Ord. .. 154 16 16} 16 4 10 11 " " m 

ш 5 yt Do. & per Oent, Cumulative Preference.. 54 6 5$ 6 5 0 0 " " 512 m 
x Stock 7 dier per Oent. lst Mortgage Deb. (red.) SCA 108 118 103 118 819 8 | November and May ... "is - 

450,000 1 0/93 or er Alkali Oo. - {tally An T l li 1 E 416 0 - — — 
£250,000 | Stock 447. Do. Ais. Mort. Deb. (red.) sses. xd| 94 99 £4 99 411 0 - eee 

60, 1 1 0 Ohadbur К, nA Telegraph Ordinary .. eee 1 i 1 9 2 0 March POO eoe оре Hee Cee eee Fee 

85, * 1.97 Crompton and (Nos. 1 to 54,000) , soe 2 8i 3$ Вв; 619 0 | January and July ... 31 e 

£100,000 100 5% per Oent. First Mortgage Deb.(rea., ..| 101% 106% 101% 106% 414 4 „ V ose 

99,261 5 ха maison & Азы United (** A" Shares) (43 paid) .. H è t è e February and August — 

17,189 5 LL Do. 85 paid). 52555 lè 28 1 24 " n ese ea 

023 | Stock 4% Do. per Oent. "Mortgage Deh. Stoos / re^. ФР 74 78 74 78 5 8 0 | June and December... - - 
£100,000 | Stock % Do, брег Cent. Second Debenture 3tock 78 88 78 83 6 210 ды ‘a e 

250,000 2 4/0 | Sdmundson’s Electricity Oorpo ration Ord. ws 6 64 6+ 63 5 3 > | НаИ-увагіу............... e 

,90,000 5 8/0 Do 6% Cumulative Preference ................ 6 61 6 6% 412 4 ede - — 
4140,00 Stock 4 & per Cent. First Mort. Deb. (red.) . 106 108 106 100 42 8 - s. 

112,100 3 кы Oonstruction. Oo. . aida e. г» 14 2 le 2 6 0 O | January and July ...... О 

31,890 2 Do. A per Cent. Oumulative Preference . е: 2$ 8 24 8 418 4 |J 096900096 nee 000 — - 

48182,500 | Stock 4% Do. s per Оепі. lst Mortgage Deb. (reti) ~ 97 100 97 100 4 о 0 | January and July... 100 = 

122,985 1 «. | Electrolytic Alkali Ordinary... „онен, i 1 i 1 m — ө - 

50,000 1 оа ро. 7 per Cent. Cumulative Preference .. 2 li if т өөө ө 

25,000 10 5/0 «оме Td Ltd, 6% Cum. ee — 91 102 of 10 417 7 - 10 9H 

2200, 000 Stock 4% lst Mortgage санав S 99 102 93 102 819 5 eve E 

36, 5 6/0 нешеу" мола Works Ordinary ..... at AS 17 16 17 4 8 3 | Februarv and August 163 — 

35, 5 2,3 t. Preference enoto ese 0 t 5ł 53 51 818 3 " " ө wes 
48,050 Stock 44% Do; sd Cent. Mortgage Deb. Stock (red.) . lli 116 111 115 818 5 i ^ - 

50,000 10 5/0 | India Rubber Gutta Percha, &c,, Works 20, — 214 20 214 418 0 ii 204 

4300, 000 100 4% Do. 4 per Cent. lat Mortgage Deb. (red.) sens 100 103 10 108 818 5 | March and September 1.1 РА 
7,500 10 10% | Parker (Thomas) Limited Ordinary u — l4} 154 144 153 6 9 0 July see eos eeose ss 
87,350 12 12/0 | Telegraph Oonstruction and Маіпіпое, .............. 86 89 86 39 6 3 1 | March and July 838 3% 
4150, 000 100 4 Do. 4 per Ceri. Debenture Bonds, 1909 ........ 102 105 162 105 816 2 | January and July — 

25,000 5 8 Do. Manufacturing Ordi epis А 5 14 3 ie а ese 

20,000 $ 2/6 Do. é per Oent.Oumulative ference ....... - РА 48 4 - — — 

46 E66 : 5/0 | Willans and Robinson Or исо - а T April and October ...... ө 

66 666 5 3/0 Do. 6 per Oent, Oumula ve Pref... понове 868 6+ FOE eee oe one .. n "n soe Lond 

FINANCIAL, INVESTMENT, &o. 

19,900 5 8/0 Electric and General Investment 6% Cum. dus 5} 53 5i 5) 5.9 1 - 

180,237 10 2/6 Globe Telegraph and Trust sesos. 8 9 9 10 5 5 0 | Jan., Apr., July, Oct. 
por 10 3/0 | x Do. 6 per Oent. Preferenoe..........—....- ..... 12 135 123 13% á 811 U " 

, 9 8 4/0 euter's "9599999982999 99* SOP essenee „%%% %%% „„ „% FO 9 „„ эзе, 6 7 Octobet...... 
8,808 |£100 Cert 6% | Submarine Cables Trust. ооо оосо. i 120 : "T sad 5 3 ә =н 
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Wrrn feelings of loyalty and thankfulness we take pleasure 
in recording in these pages the coronation, on Saturday, the 
Sth inst., of Taem Most Ехси нт Masestizes Kine 
Epwarp VII. and Queen Auexanpra. A nation and a 
world-wide empire rejoices that, after the dangerous opera- 
tion and painful illness through which His Masesry has just 
passed, he has been restored to fall health and strength 
and to & degree of vigour hitherto unsuspected, even by 
His MasxsrY'3 immediate entourage—'* long to reign over us. 
God save the KN! 

аа 

Ан article on British Railway Capital" in the Standard 
on Monday presents some of the financial aspects of the 
electrical equipments of main steam railways in a light which 
should make investors aud shareholders pause and consider :— 


In the near future it is certain that a large amount of money will have 
to be spent in improving the equipment of our railways, with a view to 
promoting economy in haulage, and also to meeting the competition of 
electric lines. More powerful locomotives and improved waggon stock are 
imperatively demanded, with many consequent structural alterations. A 
revolution in railway signalling is imminent, power plants of various types 
having already been installed experimentally on several leading lines. 
There is also a growing conyiction that electrification will b3 necessary to 
save a number of local lines from extinction as profit-earners. But if all, 
or the greater part, of this impending expenditure be charged to capital 
account, necessitating neg issues of stock on perhaps onerous terms, surely 
the remedy will be worse than the disease | 


that is worthy of notice would follow suit. 


Tux writer of the article believes that the only alternative 
involves the shareholders in the self-denying ordinance " of 
devoting profits to the good work of electrification. It is out 
of the question to expect debenture-holders to make any such 
sacrifice; so, if the work is to be done at the expense of the 
preference and ordinary stockholders, it is not likely to be 


‚| accomplished very speedily on the railways where these holders 


now get next to nothing. Up to the present, railway com- 
panies embarking on electrification schemes have had to 


| obtain tresh capital for the purpose, and it is difficult to see 


which, if any, of our home railways are so favourably placed as 
to be able to dispense with this preliminary. The bold step 
must, therefore, be made, even if it becomes necessary to 
secure for the new capital a first charge on the benefits accruing 
from electrification, True, the original stockholders may not 
relish such a proceeding ; but, as Mr. Sraars Еоввез told the 
stockholders of the Metropolitan District Railway, in a pre- 
cisely similar case, it will be their only chance to save their 
property. On the whole, therefore, the outlook for British 
railway capital is by no means rosy, though it is brighter than 
it would be if electrification were not to be adopted. 


Arnoros of this impending revolution in British railroading, 
we may direct attention to the attitude of Sir ERNST Paaet, 
chairman of the Midland Railway Co. Without doubt, if this 
important railway company were to adopt electric traction on 
any extensive scale it would not be long before every railway 
But Sir Ernest 
Pacer is cautious, and he evidently does not mean to commit 
his board at present. The scrapping of 2,700 steam loco- 
motives is no light matter to contemplate, even though it 
might not be intended to abolish all the engines until after a 
considerable time had elapsed. Even the initiation of an 
electrification policy is a serious step for a large railway 
company to take. So Sir Ernest Pacer proposes that the 
lines of the Cheshire Lines Committee in the neighbourhood 
of Liverpool and Manchester shall be made the corpus vile for 
а crucial experiment. This Committee comprises, in addition 
to the Midland Railway Co., the Great Northern and Great 
Central Companies, and we -understand that an official 
of the Great Central Railway Co. has denied that there is at 
present any formal intention on the part of the Committee to 
adopt this experiment. Nevertheless, he characterised Sir 
Евмевт Pacers proposal as а happy thought," so there is 
good prospect’ that it will ripen into fruition. 
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Tux unpleasant dispute at Salford has been finally closed by 
the publication of Judge Parry's report to the Salford Corpora- 
tion last week, and the result may be considered as satistactory. 
Allegations whieh had been made as to misconduct and undue 
influence in awarding and carrying out the works for the Salford 
extensions were shown to be unwarranted, and we trust that 
this is the last that will be heard of the matter. While aoquit- 
ting everybody concerned of any questionable motives, however, 
Judge Parry is bound to admit to those who had suggested 
an inquiry that the plant installed at the new works represents 
а power in excess of immediate requirements owing to а bond 
fide but mistaken notion of the needs of the borough. It was 
stated in the evidence, and we believe that this was not 
contradicted, that 12 boilers and six engines were lying idle. 
Although new tramway routes were rapidly being opened at 
Salford, and it may be supposed that the demand for electric 
light, as well as for power, is rapidly increasing, no one can 
regard it as good economical policy to increase the capacity of 
the station to this extent beyond the actual demand upon it— 
especially in the case of works so overburdened with capital 
charges as are those at Salford. In December, 1897, the 
capital expenditure was £128 per kilowatt capacity. By 
December, 1898, this figure had xisen to £174. In March, 
1900, it was £167, and in March, 1901, £279. | 


eqn ime 


Ir, has long been known that wrought iron or very mild 
steel can be converted into high-grade steel without the 
necessity of first melting the metal. This is effected, in fact, 
by the direct absorption of carbon in contact with the metal 
when at about red heat. The ordinary cementation process, 
by which much of the steel used in the manufacture of cutlery 
and tool steel is made, is an example of this process. It is 


reported that Lieut. Davis, of the United States Navy, has | 


adopted an electrical method of causing carbon to be absorbed 
by the steel for the purpose of case-hardening armoar plates. 
The process consists in acting upon the plates while hot by 
high-tension electric currents with large carbon anodes, the 
current displacing the particles of carbon and incorporating 
them in the substance of the metal. The surface, so it is 
reported, is thus, in five hours, rendered harder than by айу 
other method, with a consequent saving of from 20 to 50 per 
cent. in weight of metal, as well as a great saving in the time 
required for the cementation. 


——— a . a иаотиаасааносаваиаь 


University College (London). — The session 1902-8 com- 
mences on Tuesday, September 80th. Prospectuses may be 
obtained of the secretary. An advertisement gives some further 
particulars. | 

Owens College (Manchester)—The engineering drawing- 
room and Whitworth engineering laboratory will open on 
October 7th. Lectures commence on October 8th. Particu- 
lars of the course of instruction may be obtained from the 
registrar. See advertisement. 

Electrically-equipped Locomotive Shops.— The Great 
Northern Railway Oo. has recently made provision at the 
locomotive works at Doncaster for a new locomotive erecting 
shop 580ft. long, and equipped throughout with electrically- 
driven machinery. The overhead electric cranes are capable 
of lifting & weight of 85 tons. For riveting and similar 
operations pneumatic tools are used. 


Electric Railway in Mexico.—Preparations are being made 
to operate a portion of the Mexican Railway between Esperanza 
and Vera Oruz by electricity. The electrification of this 
section of about 120 miles is of considerable interest, contain- 
ing, as 16 does, the heaviest grades in Mexico. Power will be 
derived from the waters of the Metlac river. 

London United Tramways Extension.—It is now possible 
to travel from the Bank to Twickenham in electrically-pro- 
pelled vehicles. The section of tramway from Isleworth to 
Twickenham was completed on Tuesday, thus connecting it 
to the existing line from Hounslow to the Shepherd’s Bush 
terminus of the Central London Railway. The new service 
is. one of five minutes during the day and 10 minutes at night, 
and there can be no doubt that it will prove of great conve- 
nience to residents in the district served, as well as to 
Lonfoners visiting those of up-river districts. 

Düsseldorf Meeting of the Iron and Steel Institute.—Tho 
detailed programme of the Düsseldorf meeting of the Iron 
and Steel Institute is now published. The meeting is fixed 
for September 8rd to 6th, and a number of excellent Papers 
and interesting visits to works have been arranged for. Two 
of the nine Papers down for reading are on electrical subjects : 
On the Application of Electricity in the Manufacture of 
Iron,“ by D. Belby-Bigge, and On Electrical Plant in Steel 
Works," by F. Kylberg. The excursions inolude visits to the 
Krupp works at Essen, several other large iron and steel 
works in the neighbourhood of Düsseldorf, the Daisburger 
Maschinenbau Aktiengesellschaft, and the Elberfeld-Barmen 
Suspended Railway. ! 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 


Latakia - Cyprus... . . June 21, 1899 ... — 
Bolama . eee eee se eee April 19, 1902 ... July 26, 1902. 
St. Lucia —St. Vincent May 9, 1902 — 

St. Lucia - Grenada May 9, 1902 
Dominica — Martinique May 9, 1902. 

St. Lucia - Martinique May 9, 1902 

Guadeloupe Martinique May 9, 1902 


Santa Cruz—Teneriffe ... ..... July 7, 1902 
Puerto Plata - Martinique July 10, 1902. 
Anjer —Kalianda .................. Aug. 2,1902 ... 
Nagasaki—Fusan.................. Aug. 5,1902 ... 
Guantanamo —MoleSt. Nicholas Aug. 5, 1902 ... 
Cayenne — Pinheiros ............ Aug. 15, 1902 ... 
Electric Railway to Vesavius.—The Faculty of Science in the 
University of Naples has forwarded to the Italian Government 
an urgent protest against Messrs. Cook's project for an electric 
railway to run direct to Mount Vesuvius from the Naval 
Arsenal in the city of Naples, thus affording increased facilities 
to the 80,000 to 50,000 tourists who visit the crater annually, 
and who have hitherto done so by means of the well-known 
funicular railway, situated at the foot of the volcano. The 
objections are based on the fact that an electric railway in sueh 
close proximity to the University observatory would seriously 
interfere with seismic observations and records, and that the 
magnetic and electrical instraments already installed or about 
to be installed would be injuriously affected. 


Improvement in Electric Transmission by Wires.—Mr. Chas. 
Е. Fritts has patented in America a system of suppressing 
inductive resistances usually encountered in telegraph and 
telephone lines, and has described this in the Electrica! World 
and Engineer of New York. The method consists essentially 
of splitting up the cable or line into sections, the length of 
which is determinable by the conditions of the case. Between 
the sections are placed condensers shunted by induction coils. 


|| Ра 


The shunt coils are only necessary for use with a telegraph 


line in order to allow the condensers to discharge instead of 
sending back a “ kick” along the line. The retardation of 
the whole line worked on this plan is only equal to that of one 
section, and when it is remembered that the retarding effect 
inoreases as the square of the distance, its advantage will be 
appreciated. | 

Electric Signalling.— The electro-pneumatic signalling sys 
tem, erected for the North-Eastern Railway Co. at Tyne Dock 
by Messrs. McKenzie and Holland, of Worcester, has now 
been formally brought into use. The plant consists of two 
electro-pneumatic frames, one of 71 levers and the other of 
85 levers. The work of pulling over or throwing back the 
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switches is done by a small air motor fixed close to the signal 
or switch operated, whilst the valves controlling the supply of 
air to these motors are opened by an electromagnet. Hence 
the levers in the cabin are really electric switches, and the 
signalman is thus relieved of the heavy manual labour involved 
in pulling over the signals. The principal duty of the signal- 
man is merely to set the power in operation. He pulls from a 
frame 4ft. high by 5ft. wide а small slide for a distance of 
about 5in. This movement lets inta a pipe, connected with the 
machinery, a current of air out of a reservoir, and thus 
operates the signal. 

Motor Car Tests in America—Recent American brake 
tests have had the desired effect of inducing municipal authori- 
ties to raise the speed limits for motor traffic in cities, where 
motor users have hitherto been cramped by restrictive regula- 
tions, and since the holding of the brake tests an endurance 
run has been organised by the Automobile Club of America 
in order to test motors for general trustworthiness and fuel 
consumption. The most astonishing results have been obtained 
with regard to the smaller type of steam carriage. Three 
8} н.р. steamers average 13 gallons of petrol per 100 miles, 
and over 100 gallons of water each. Steamers fitted with con- 
densers and indicating nearly twice the horse power, averaged 
7 gallons of water for the same distance, bat the petrol cars 
show, at this power, a consumption of petrol 40 to 50 per cent. 
less, and their ase of water is practically nil, unless accidental 
leakage occurs. 


Power House Flooded Out.—The Electrical World and 
Engineer of New York, states that the power house of the 
Union Gas and Electric Co., of Waterville, Me., equipped 
with three large generators, was recently submerged for 24 
hours. The water reached almost to the top of the first floor 
windows, and it subsided so slowly that several days elapsed 
before access could be had to the floor of the dynamo room. 
After the machines had been dried out, careful tests were 
made to ascertain whether.the insulation had broken down, 
but no short circuit or other defect was found, and the 
machines were started up. To the great satisfaction of the 
company’s officials, the generators were found to be uninjured, 
and they bave been running ever since with their original 
normal efficiency. This is byno means an isolated instance, 
owing to the exceedingly heavy rains which have been expe- 
rienced in many parts of the States during the last two or 
three months. 


Acceleration of Electric as Compared with Steam Locomo- 
tives.—An interesting Paper dealing with the above subject 
was read by Messrs. Arnold and Potter before the American 
Institution of Electrical Engineers, and published in the 
Railway and Engineering Review of Ohicago. The steam 
locomotive used on the tests was one specially built for rapid- 
acceleration work in suburban service, and the two electric 
cars each weighed 86 tons, and were each equipped with four 
55 н.р. motors. All axles being equipped with motors the 
two cars together gave approximately the same weight upon 
the drivers as the steam locomotive. The same trail cars 
were used in each case, and therefore the following figures 
need no comment :— 

І Miles per Hour attained in 10 Seconds. 
Number of trailers 1 2 3 4 5 


6 
Motor cars Nos. 4 and 5.......... 225 207 173 144 126 11°0 
Locomotive No. 1,407 .............. 140 15:0 125 120 100 97 


Miles per Hour attained in 20 Seconds. 


Number of trailertrs . 1 2 3 4 5 6 

Motor cars Nos. 4 and B ............ 540 32:5 29:4 274 245 212 

Locomotive No. 1,407 ............... 25:0 21:9 21:5 195 180 165 
Е Miles per Hour attamed in 80 Seconds. 

Number of trailers 1 2 3 4 6 6 

Motor cars Nos. 4 and ............ 38°2 36°4 34:2 320 50:5 281 

Locomotive No. 1,407 ............... 517 262 270 247 252 20:8 


Demand for Electrical Plant in Peru.— According to the 
Chamber of Commerce Journal, Mr. Consul-General St. John 
says that the use of electricity for purposes of illuminating is 
increasing rapidly in Peru. The town of Lima is now entirely 
lighted by electricity. This illuminant is also extensively 
used in private houses in Lima, and supplied by three com- 
panies. The town of Arequipa is also lighted to a considerable 
extent by electricity, and сое are 


ing Callao, Trujillo and Chiclayo in the same manner. The 


eing formed for light- 


electrical plant chiefly comes from the United States. Not- 
withstanding the initial advantages possessed by the United 
States in the matter of electrical plant, it would seem that 
this is a branch of industry which fully deserves close attention 
on the part of British manufacturers, as the demand for 
electrical plant throughout South America, where there is so 
much water-power, must eventually become enormous. British 
machinery of this class is barely mentioned in Peru. German 
dynamos and motors have been tried, but although well 
finished, they are looked upon as being too complicated. It 
is also highly probable that a demand for power transmission 
lines for various purposes must arise sooner or later, as the 
natural configuration of the ground can be turned to account. 
for the development of immense power, at comparatively little. 
cost. | 

Electrolytic Conductors.—4A patent was granted in America. 
on June 10th to C. P. Steinmetz, which describes details of a 
glower of the Nernst lamp type. It is stated that as custo- 
marily made, such glowers have terminals consisting of fine 
platinum leading-in wires, and that after the lamp has been 
running awhile, the contact between these wires and the 
glower becomes greatly impaired, the end of the glower 
becoming smaller where the wires are wrapped around it, 
thereby loosening the latter. The inventor has found that by 
enolosing the wire-wound ends of the glower in magnetite and 
then fusing the latter, the wasting away of the glower end is 
prevented, and the ends run much cooler than those of the 
ordinary lamp of this type. In practice, the magnetite in 
powdered form is sprinkled upon the platinum wires where 
they are wound around the ends of the glower; these ends are 
then heated for a moment, preferably in a small electric arc 
between carbon points, to melt the magnetite about the wire. 
This material has the advantage of being conductive at all 
temperatures—slightly so when cold, but increasing rapidly 
with the rising temperature. Moreover, it can be fused to 
make a firm compact mass at the joint between the wire and 
the glower, and will successfully withstand the heat at which 
the glower becomes incandescent. 


A Novel Application of Electricity.—At a colliery in the 
Dortmund district of Prassia it was required to dismount a 
horizontal arm of the pump rods; but this was found impos- 
sible, owing to the rusting of the bolts and cotters, while the 
part in question could not be cut through by hammer and 
chisel on account of the small space at disposal. It was, 
therefore, determined to effect the separation by means of the 
electric arc. The energy employed was obtained from a con- 
tinuous-current dynamo generating 320 amperes at 110 volts, 
which served for lighting, the negative pole being put in con- 
nection with the pump rod and the positive with a carbon of 
20mm. diameter, held in a well-insulated gas pipe. The latter 
was fitted with & rest, 80 that the carbon might be guided by 
hand, and, for preventing danger from fire, a bucket filled 
with sand was placed under the spot where the melting was 
to be effected, while a small hand-pump was also held in 
readiness. For protecting the men's eyes from the bright 
light red and green glasses were provided, to be held in the 
hand. The work was carried through with a current of 
320 amperes at 60 to 70 volts, the carbon point being held 
from 40mm. to 50mm. away from the point to be melted in 
such a manner that a vertieal slot of 20mm. to 30mm. was 
formed, and then gradually deepened. The guiding of the 
carbon, which became more difficult as the depth increased, 
had to be effected in the upward direction, so that the molten 
iron might fall in drops. The work was performed by six 
men, who relieved one another every hour or half-hour, in 
about 12 hours altogether, including a few interruptions. No 
inconvenience was experienced by the men during the opera- 
tion; but afterwards all of them felt more or less severe pains 
in the face and hands, while those who did not always use the 
glasses also suffered in their eyes, The pains, however, lasted 
only a short time. 


Russian Rules for Help in Case of Electric Shock.—At the 
recent biennial convention of the electrical engineers of all 
the Russias at Moscow, one of the subjects of discussion was 
the regulations to be observed in connection with кашы 
help їп case of accidents caused by contact with heavily-loaded: 
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electric wires. The regulations were prepared by a specially- 
appointed commission, and contain, among others, the follow- 
ing recommendations, which were adopted by the convention 
and recommended to be made law by the Government :—Each 
power station shall in future have a special room, which shall 
serve exclusively as a “life-saving station,” and shall contain 
devices and instruments necessary for rendering help in case 
of accidents. As the separation of a person who meets with 
an accident from contact with live wires is of the greatest 
danger for the rescuing person, special care shall be taken 
in the selection and proper éare of devices of protec- 
tion. Rubber gloves and overshoes shall be kept at the 
stations in proper quantity and quality. But, as careful 
experiments in laboratories have shown that from 14 
different brands of rubber gloves and shoes only three proved 
to be adequate for the purpose required, the regulations pro- 
vide that the rubber gloves and shoes kept at the stations 
shall be submitted every six months to a new test, exposing 
them to a current of three times the strength ordinarily gene- 
rated at the station. The life-saving departments shall be 
kept accessible to every person connected with the station and 
liable to be called for help. Those rules shall be placarded 
in the stations in connection with instructions and diagrams, 
showing at a glance how to proceed in different cases of acci- 
dent and how at the same time the rescuing person should 
protect himself. Every workman of the station shall be made 
familiar with these regulations, as well as with the instruc- 
tions for rendering help. In cases where the accident occurred 
at a place remote from the station, and no other means for 
the insulation of the wires are accessible, it was recommended 
to throw dry cordage or clothing, over the wires, which pro- 
cedure is said to have been proven, by experiments, in ordinary 
cases to be sufficient. Very dry pieces of wood, properly 
used, can also be used advantageously for insulation. 


A Canadian Water Power Utilisation Plant.—The Shawinigan 
Falls power plant has been for some time in partial operation, 
and is now nearly completed and at work. At these falls there. 
is said to be available a flow of water sufficient for producing 
200,000 н.р. The water is obtained from а canal 1,000ft. long, 
20ft. deep and 100ft. wide, and is carried to a forebay formed 
by a solid concrete wall or bulkhead, from which the water is 
conducted through pipes to the power houses 180ft. below. 
The concrete wall is 30ft. thick at the bottom and 40ft. high, 
and each pipe supplies water sufficient to generate 5,000 H. p. 
at the turbine and generator below. It is intended to transmit 
power to Montreal and Quebec, 84 and 90 miles distant respec- 
tively, and the conductors have already been laid out. The 
town of Three Rivers and various towns and villages along the 
Great Northern Railway will also be supplied with electrical 
energy. The St. Maurice river possesses enormous power, and 
flows south until within about 1,000yds. of the falls, when its 
course is diverted by an island to the west first and then to 
the north. The stream on the north side approaches the falls 
very swiftly in a channel 600ft. wide, 20ft. deep, and nearly a 
quarter of a mile long. The steel pipe from the forebay to the 
power house increases in diameter from 9ft. to 11ft. near the 
turbines, in order to reduce the velocity before it reaches 
the wheels, and at about 50ft. from the power house the thick- 
ness of the shell also increases from Ain. to about in., and 
each penstock is held against movement from expansion and 
contraction at the place it passes the power house wall. The 
turbines were built by the I. P. Morris Company, of Philadelphia, 
and each has a capacity of 6,000 m.r. under a working head of 
125ft. The tail water has a mean.low level 25ft. below the 
centre of the wheel shaft. The turbine is controlled by gates 
in the draught chamber, and is 30ft. long. Butterfly valves 
are used at the gates, olosing towards the centre between the 
shafts. Revolving field generators of the Westinghouse type 
are direct-coupled to the turbines, and each generates 3,750kw. 
at 180 revs. per min. They are 2,000 volts, two-phase, 30 ~ 
machines. The pipe lines now constructed at this power 
house have a capacity of 15,000 R. P., and the turbines and 
generators 10,000 m.r., but it is expected that soon the entire 
80,000 н.р. will be ready, and at no distant date 60,000 B. p.; 


the entire capacity of the canal will be used by establishments 
in the vicinity. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмкев D'ALBx.] 
Zeeman Effect in Absorption Bands.—A. Schmauss has made 


some further measurements of the magnetic rotation of the 


plane of polarisation within an absorption band, mainly in 
order to clear up some theoretical points raised by Voigt. 
He used fields varying from 8,000 to 10,000 units, and 
operated upon solutions of litmus and of aniline blue and 
upon didymium glass. He succeeded in verifying two of 
Voigt’s theoretical conclusions, the first being that the 
maximum rotation in a field of absorption is nearly inde- 
pendent of the strength of field, and the other that the 
negative rotation in the interior of an absorption band 
diminishes with an increasing field. This diminution is con- 
vincing in the case of litmus and aniline blue, but not so 
marked as it is in didymium glass. 
[A. ScHMAUSS, Ann. der Physik., No. 8, 1902.) 


Electric Production of Sleep. S. Leduc describes a method 
of producing sleep and local anssthesia by means of electric 
currents. The currents are continuous, with a small resis- 
tance in the circuit, and are best furnished by an accumulator. 
An interrupter free from inductance, and giving 150 to 200 
breaks per second is inserted in the circuit. A moist elec- 


trode is placed on the animal’s shaven head and another on 


the back near the tail. The E. M. F. is rapidly increased till 
the animal shows generalised contractions and respiration is 
stopped. The curent is then reduced to about 5 milliamperes, 
with 12 to 80 volts. Respiration then sets in again and the 
animal sleeps a profound and tranquil sleep. It lasts as long 
as the current is continued. As soon as it stops the animal 
wakes up and jumps about with every sign of delight, and no 
evil consequences appear to result. If the current is not first 
brought to the point at which respiration stops, some agita- 
tion is displayed, euch as seen in the administration of chloro- 
form. A similar current applied to the root of a human nerve, 
such as the median of the wrist, gives rise to complete anæs- 
thesia of the region innervated, accompanied by a priokling 
sensation which is not painful. 
IS. Lupvo, Comptes Rendus, July 21, 1902.) 


Influence of Electrode Metal upon Discharge.—The discharge 
potential of а spark-gap is а function of the distance between 
the electrodes, of the pressure of the gas, of the kind of gas, 
of the shape of the electrodes, and of the temperature. All 
this is known and acknowledged, but J. Stark points out that 
under certain conditions the material of the electrodes may 
also have a distinct influence. If the electrode at which dis- 
charge first sets in is an anode, the positive ions, as chief 
ionising agents, shoot out from the anode, and the ionisation 
they produce by their impact upon gaseous molecules is inde- 
pendent of the material of the anode. At the cathode, on the 
other hand, they produce ionisation by impinging upon 
gaseous molecules attached to the cathode. Now, the proximity 
of a metal has the effect of reducing the “ ionising potential " 
of a molecule to an extent varying from one metal to another. 
Hence, in this case the material of the electrode is of impor- 
tance. But it is masked if the cathode is in the least oxidised. 
Iron, nickel, silver and aluminium show a great variation of 
the negative discharge potential with their state of oxidation. 


Gold and platinum maintain a steady value. 
(J. Srakk, Physikal. Zeitschr., August 1, 1902.] 


Electro-chemical Effect in Tourmaline.—As8 was first shown 
by Lord Kelvin in 1877, from thermo-dynamical considera- 
tions, there corresponds to the.pyro-electric phenomenon—4.e., 
the electrification produced by a uniform rise of temperature 
—a reverse effect—namely, a temperature change due to 
a variation of the electric state. If a pyro-electric crystal be 
brought into an electric field so that the lines of force ran 
from the analogous to the antilogous pole, it will be heated ; 
if the orientation of the crystal in the field is reversed, a 
cooling will take place. R. Straubel has carried out some 
experiments on the effect so predicted, using a Brazilian 
tourmaline. Four plates, each 020m. thick, were cut from 
the tourmaline crystal in a direction normal to its axis. The 
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plates were then arranged in two pairs, in one of which the 
analogous poles, and in the other the antilogous poles, were 
uppermost. Between the plates of each pair was introduced 
one set of junctions of a thermopile of 10 elements, made of 
fine wires of constantan and iron. The measurements showed 
the change of temperature sought for, and in the required 
direction. It amounted to 074 x 1073 °C., a number which, 
so far as the order of magnitude is concerned, is in sufficiently 
good agreement with the value demanded by theory. 
(К. SrRAUBEL, Phil. Mag., August, 1902.) 


Electron Theory.—J. J. Thomson writes Оп Some of the 
Consequences of the Emission of Negatively Electrified Oor- 
puscles by Hot Bodies,” and develops sume interesting and 
important points. According to Richardson’s measurements, 
the negative electrons stream so fast from carbon at a white 
heat as to be equivalent to a current of about 1 ampere for 
each square centimetre of carbon surface, corresponding to 
ihe discharge of about 5x10" electrons per second. The 
question naturally suggests itself whether this great crowd of 
electrons does not produce other effects besides the ordinary 
electrical ones, and the author indicates some of these in the 
present Paper. In the first place, since the electrons or 
“ corpuscles,” as the author somewhat ambiguously calls 
them, carry a charge of negative electricity, they will move 
when acted upon by an electric force such as is at play in the 
electromagnetic vibrations of light. They will be set in motion 
by light, will absorb energy and give it out again, probably 
as scattered light. The author shows that the co-efficient 


cf absorption will be = ald where N is the number of electrons 


per centimetre. Thus the region round incandescent metals 
or carbon will scatter light, and the scattered light will be 
polarised in the same way аз if the light had been reflected 
from small particles. Now, since metallic vapours and 
carbon are present in the sun, there should be a similar 
scattering of light in its neighbourhood, and many phenomena 
of the corona are probably due to that. Interplanetary space 
probably contains a considerable number of free electrons. 
No part of it should, therefore, be absolutely dark, nor would 
it be perfectly transparent. If the sun gives out long 
Hertzian waves, these would communicate to electrons dis- 
engaged from a comet velocities comparable with the velocity 
of light, and they would appoar behind the comet as a lumi- 
nous tail. Such streams of electrons exist not only in rarefied 
gases but in metals. When they impinge upon molecules, 
they produce Röntgen rays as usual, but of a softer kind. 
A succession of sufficiently broad pulses would produce a con- 
tinuous spectrum, such as we obtain from a glowing solid. In 
an insulating body such as quartz, the glow is probably pro- 
duced by the revolution of electrons about fixed centres. The 
author calculates the rate at which they emit energy, and finds 
it to be proportional to the fourth power of the absolute 
temperature, as actually found in the case of an ideal black 
body. The Paper is full of valuable theoretical advances 
which extend the scope of the electron theory. A further step 
might suitably consist in the investigation of the full kinetic 
theory of electrons, taking into account the repulsive force 
between individual electrons, which complicates the ordinary 
reasoning of the kinetic theory. 
(J. J. THoMsoN, Phil. Mag., August, 1902.) 


Is Rotator: Polarisation influenced by the Earth’s Motion ?— 
The question whether the rotation of the plane of polarisation 
of light propagated along the axis of a quartz crystal is affected 
by the direction of this axis relatively to the earth’s orbital 
motion, is of considerable theoretical importance. According 
to an investigation of Lorentz, an effect of the first order might 
be looked for. Such an effect would be rerdered apparent by 
comparing the rotations when the direction of propagation of 
the light is parallel to that of the earth’s motion and in the 
reverse direction, and it might amount to ;,},,th of the 
whole rotation, this fraction representing approximately the 
ratio of the velocity of the earth in its orbit to the velocity of 
light. According to Larmor’s theory, on the other hand, 
there should be no effect of the first order. At the latter’s 


request, Lord Rayleigh tested the negative result of Mascart, 
and carried the test as far as can readily be done. He found 
that the rotation is certainly not altered by the rodedoth part, 
nor probably by half of this, when the direction of propaga- 
tion of the light is altered from that of the earth’s motion to 
the opposite direction. The difference never amounts to th 
of a degree, which would be +, 555th of the rotation. This 
result supports the idea that the ether moves bodily with the 
earth, at least up to a certain height. 
[Lord RALEIGH, Phil. Mag., August, 1902.] 


Dark Cathode Spacs.— A. Wehnelt gives some results of 
measurements of free electric charges in the dark cathode 
space, which, according to Stark's theory, marks the 
mean free path of the positive ions, and is characterised 
by the formation of negative ions at the cathode and of 
positive ions in the negative glow light. The author used 
a large vacuum tube with a globular movable cathode, K, 


a large plate anode, A, and a fixed probe, 8. The anode was 
made large so that the displacement of the cathode should not 
alter the strength or path of the current. Tho author fouud 
that Schuster’s formula for the distribution of the potential 


‘does not hold good. The greatest amount of free positive 


electricity is found immediately at the cathode and at the 
outward limit of the dark cathode space. Їп between is a 
space having a surplus of negative ions. The cathode is con. 
centrically surrounded Ly electric charges of different signs,. 
but the algebraic sum of the whole free charges is always 
positive. This surplus of positive ions varies as the pressure 
of the gas and as the current strength. Corresponding to the 
positive surplus in the gas is a negative charge on the cathode 
itself, whose discharge is facilitated by the ultra-violet light 
given out by the negative glow. 
Ila. WIEN EIL r, Physikal, Zeitschr., August 1, 1902.) 


Invisible Sol ids.— R. W. Wood is apparently at work at the 
fascinating problem of rendering objects invisible. A trans- 
parent body, no matter what its shape, disappears when. 
immersed in a medium of the same refractive index and dis- 
persion, Could a transparent solid substance be found whose 
refractive index and dispersion were the same as those of air, 
it would be absolutely invisible. The difficulty lies in the 
fact that the solids which have such refraction and dispersion 
are not transparent, and vice versa. The author points out 
that a solution of chloral hydrate in glycerine can be obtained 
which has all the optical properties of glass, so that a glass 
rod disappears entirely in it. The solution is better than 
Canada balsam. ‘Transparent objects are only visible owing 
to non-uniform illumination. A transparent object becomes 
nearly invisible in a dense fog. Bat the author secures 
uniform illumination by enclosing the object—say, a glass 
stopper—in a hollow sphere painted on the inside with 
Balmain’s luminous paint. On viewing it through a small 
hole the stopper is quite invisible, though the whole sphere is 
illuminated with a blue light. It may be mentioned that the 
problem of electric vision at a distance involves the invici- 
bility ” of the intervening objects, and that if the state of 
luminous vibration ia any plane could be exactly reproduced 
at another plane, all intervening objeots would be invisible 


ahd transparent. 
[В. W. Woop, Phys. Review, August, 1902 
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THE “АВС” WORKS, CHELMSFORD. 


On July 28th, at the invitation of Messrs. Crompton & Co. 
(Ltd.), an interesting visit to the above works was paid by 
about 30 gentlemen connected with electrical engineering. 
Although Messrs. Crompton’s works are at all times of 
interest, yet on this occasion the interest was considerably 
increased owing to the fact that there were on the test bed 
two 800kw. multipolar generators, built by this firm. We 
give illustrations of the general appearance of.one of the 
machines with its efficiency curve and drawings. These 
machines were built for the Calcutta Electric Supply Corpora- 
tion, for whom Messrs. Crompton & Co. are contractors for 
the whole plant and machinery, and it may be of interest to 
note, in passing, that the Calcutta Company started in 1897, 
the first instalment of plant providing for a total output of 
880kw. The demand for lighting and power has, however, 
been so rapid that the stations have been extended to 3,500kw. 
capacity, which will include the two machines referred to, and 
further extensions are still under consideration. 

These two 800kw. machines run at 230 revs. per min., and 
are fitted with slotted drum-wound armatures 7ft. in diameter ; 
the magnets are compound wound, the outside diameter of 
the yokes being approximately 12ft. The commutators are 
fitted with carbon brushes, and all bearings are self-oiling. 
The net weight of the armatures is 18 tons each, and the total 
weight 80 tons for each machine. Although the generators 
were primarily designed for lighting purposes, they embody all 
the essential qualities of dynamos for traction purposes, and 
could be used equally well in that capacity, if necessary, at a 
future date. Being designed for use in Indis, the greatest 
care has been taken to ensure cool running, and even on con- 
tinuous work at their normal load the temperature rise of the 
machines is below the average. Their efficiency is very high, 
reaching 94 per cent. at full load, and they run sparklessly 
without brush shifting from full load to no load. At the time 
of our visit they were being tested by the Hopkinson method, 
and we had an opportunity of seeing them shut down and 
started up again. The complete absence of noise and vibra- 
tion demonstrated the excellence of the design, and the 
brushes required very little alteration even during these opera- 
tions. Three slightly larger generators have been supplied 
by Messrs. Crompton & Co. to the Glasgow Corporation. 

On leaving the Calcutta machines, a brief inspection of the 
various shops was made under the able guidance of Lieut.-Col. 
Crompton. The works are quite close to the Great Eastern 
Railway, and cover an area of about 10 acres. The main 
shop—or that in which the heavy machinery is manufactured 
—is a building 240ft. long by 260ft. wide, with a total floor 
space of 63,000 sq. ft. It is divided into eight large bays of 
80ft. to 40ft. span, the roofing being of the ‘‘saw-tooth ” or 
** weaving-shed pattern, with large frames, во that the short 
side, which is entirely of glass and faces the north, is very 
high, and thus a very regular light is obtained all over the 
building. As the roof principals have a 80%. span it will be 
seen that the high glazing for the north light is exceptional. 
The north wall of the building is easily removable so as to 
allow of lengthening the shop at any time. 

Three of the larger bays are 80ft. high from the floor to 
under the roof girders, and 24ft. up to the travelling crane 
gantry; two have a span of 40ft. and a third a span of 80ft. 
The remaining bays are 30ft. span, 20ft. to the underside of 
the roof girder and 16ft. to the travelling crane gantry. 
Special pains were taken to construct the building in the 
most fireproof manner. With the exception of the flooring 
blocks which, from their position, can never take fire, the 
whole of the building is constructed of non-combustible 
materials. The walls are of brick, the stanchions, travelling 
orane girders and roof girders are principally of steel, the 
glazed slopes of the roofs are fitted with Helliwell’s patent 
glazing bars, and the long slopes are covered with corrugated 
sheathing in two thicknesses, spaced apart. There are no 
internal walls or partitions, so that an uninterrupted view of 
the whole floor can be obtained from the shop manager’s 


offices, both of which are situated on a long gallery at tho 
east end of the building. The bays run north and south, and 
are parallel to the Great Eastern Railway line. Five of them 
are provided with electrically-driven travelling cranes, vary- 
ing from 15 tons down to 8 tons capacity, and the remainder 
with hand-power travelling cranes, but with provision for the 
addition of electrically-driven cranes in all the bays. Several 
of the cranes bear the well-known name of Broadbent & Sons, 
while others are by Marshall, Sons & Co. To facilitate 
further the rapid and easy shifting of goods, a 27in. gauge 
railway runs down the centre of each bay, these lines being 
connected at the north and south ends by cross rails with 
turntables to each bay. | 

Artificial light is provided when necessary by about 60 arc 
lamps, the shops are heated by means of special stoves, and 
the special system of glazing allows of ample ventilation. 

Electric motor driving has been adopted for many years by 
Messrs. Crompton & Co., and its advantages have been found 
so great that the works under notice are equipped throughout 
in this manner. In the erecting bay there is a particularly 
useful combination of tools, consisting of a large floor plate 
on which a number of portable tools can be placed, thus 
bringing the tools to the work in cases where it is inconvenient 
to bring the work to the tools. The stores are fenced off by 
pierced ironwork, so that the view of the shop is uninterrupted, 
and yet the contents are inaccessible to workmen. Ovens, 
heated by gas from a Dowson plant, are situated in various 
parts of the shop and are used for drying field coils, arma- 
tures, &c. There is also a large steam-heated drying oven, 
arranged in conjunction with an air pump and condensing 
apparatus, so that articles placed therein are dried in vacuo. 
Attached to this oven there is also a set of impregnating 
tanks, by means of which armatures, coils, &c., can be perfectly 
impregnated with varnish. The coils, &c., are first placed 
into a tank which is then put into communication with the 
air pump and thoroughly exhausted. Communication with 
the air pump having been shut off, a valve connected with 
a varnish tank is opened and the whole is filled up with 
varnish, which penetrates into the most minute interstices of 
the coils, thus making them thoroughly waterproof. 

The task of levelling the ground for the new instrument 
shops, which involved the removal of some 12,000yds. of 
earth, was begun in May, 1901, and regular work was com- 
menced in the shops at the end of February, 1902. The floor 
space is 270ft. wide by 160ft. long, but the length can be 
extended almost indefinitely. The shop is floored through- 
out with American maple boards, laid on an under floor of 
deal with concrete below. Motor driving is universally adopted 
and the shop is heated by steam. 

In the instrument department, which is occupied chiefly in 
the manufacture of measuring instruments, amperemeters, 
voltmeters, potentiometers, and other high grade instruments, 
the firm is also engaged in originating gauges and cutting 
tools for the system of small screw threads recommended by the 
British Association committee in the Bradford report of 1900. 
These gauges and tools are made on а system now being 
worked out in the shops under notice, and except that the 
parts are roughed out when soft, all the operations are on the 
hardened steel with emery wheels ina peculiar form of lathe. 
Irregularities due to deformation by hardening are avoided, 
no polishing of the surface is required, and a high perfection 
of geometrical form should be obtained in practice. An elec- 
trical contact gauge measures easily within 0-001mm. 

The power for the whole works is supplied by three direct- 
coupled generators—two slow-speed sets and one high-speed 
combination. The two slow-speed sets consist in each case of 
a 150kw. continuous-current Crompton generator coupled to 8 
240 н.р. horizontal engine by Messrs. Marshall, Sons & Co., 
the engines being fitted with the well-known Proell- Marshall 
valve gear. The generators each have a Oft. diameter armature 
built up on the engine crank shaft, and the 8-pole field mag- 
nets are entirely of steel, The high-speed set is a 200 HP. 
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engine a Willans. Shafting is used to a comparatively small | of the carrying out of full electrical tests by the Hopkinson 
extent, and the trunk mains from the generating plant to the | method on machines up to 2,000kw. This testing 18 pro- 
respective motors and lighting branches are of bare copper | vided with two large pits, a very heavy central shaft running 
carried overhead and hung on the Crompton patent system, | in self-oiling bearings, and all the necessary adjusting rails 
as used for underground street mains in many towns. and blocks. 

Steam is provided by three Babcock and Wilcox boilers, All departments are interconnected by telephone, and these 


combination, the dynamo being a bipolar machine and the of the power plant, is a large testing bed of ample size to allow 
and there is also fitted a Green’s economiser and a condenser ! in turn can be connected to the telephone system of the 
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of the evaporative surface type, made by Ledward. The | country. Socially, the employés have everything they can 
switchboard is a specimen of Messrs. Crompton’s latest design | desire, and it is very evident that Messrs. Crompton make 
in switches and other gear for low-tension distribution, and | every effort to secure their goodwill, welfare and co-operation 
is an exceptionally heavy and substantial type. in furthering the progress of the work. Messrs, Crompton & 
No special building has been provided for the testing depart- | Co. are to be congratulated on their enterprise in extending 
ment, but the south-east corner of the main shop has been | their works to meet the demand, instead of turning away 
railed off for the purpose. The load is taken up on resistance | work because the necessary tools and appliances are not 
frames of the usual kind, and tests are carried out by means | actually on the spot, this being a failing of many British manu- 
of the Crompton potentiometer sets. facturers, who thus drive the trade away to either America or 
In the same bay as the test room, but on the opposite side | the Continent. 


THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 
(Continued from page 585.) 


All the exhibits on stand No. 86 were manufactured by the | bulkhead fittings in the ceiling. Destination indicators of 
Brush Electrical Engineering Co. at their Loughborough | the Brush revolving type. 
Works. Two types of cars were shown, the first being a double- The single truck shown under the shorter car is simple in 
deck car mounted on Brush single truck, of which the total | design, light in weight, and claimed to be stronger than any 
length over fenders was 27ft. Gin. It was equipped with two | other make of truck. This pattern has come into general 
motors of 25 n.r. each, and carried 32 passengers inside and | favour on most of the tramways in England, and the company 
84 outside. Ordinary hand brakes with 12in. ratchet handles | have a large number of orders in hand. 
and controller with five breaking stops were provided. The The type B trucks shown under the Manchester car are the 
lighting of the car was accomplished by means of 12 lamps, | company’s standard for maximum traction, of which 400 to 
and in addition there were two earth leakage lamps fixed | 500 are on order. Another truck of the B type was shown ; 
between the trolley base and the rail. We give an illustra- | this has been constructed for the Wolverhampton and district 
tion of another car exhibited, being one of a large number | tramways, and differs from the standard in having an adjust- 
built to the order of the Manchester Corporation. It is | able traction device which permits of varying the load on the 
mounted on a pair of Brush maximum trucks, and the follow- | driving wheels from 60 to 80 per cent. of the total load. 


ing are its principal dimensions :— The type D maximum traction truck shown is fitted 
Length of bod·ꝛꝛ . . . . ͥ . 21ft. 103in. with one motor. Each truck, however, is intended for two 
Extreme length ................................. 5560. Ain. motors, and is of the type used on cars with four motor 
Width of roof Е Oft. 10 in. equipments. 
Se an sis Various standard tramway motors of the company's manu- 
Number of passengers inside, 28 ; outside, 28. facture, rated at 17, 25 and 50 B. H.., were shown with 


The inside finish is in maple and teak. The staircase is different types of controllers, canopy switches, fuse boxes, 
of the ordinary type. Lighting is by means of handsome | rheostats, &c. 
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A 10 B. H. p. Brush light petrol motor carriage, of which we | trolley wire. The ends are provided with a shear, so that, 
give ап illustration, was shown, geared up to 80 miles per | should the car approach with the trolley off, it is immediately 
hour. The weight complete equipped for road is 15owt. thrown to one side. 

A line of protected type motors for direct-ourrent circuits The Toerring arc lamps are enclosed lamps of a simple, 
was exhibited, together with a negative booster for tram way cheap and effective kind. They are specially recommended on 
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“ BRUSH” CAR FOR MANCHESTER CORPORATION. 


work made up of machines of the same patterns. Different | account of the slight amount of attention they require. One 

sizes of high and low tension switch fuses suitable for section | pair of carbons have been known to last for 240 hours with- 

boxes and sub-stations, &c., were also shown. out renewal. They are made either for series or parallel 
The exhibits of the Imperial Electric Supplies (Lid.) at | working, and either for direct or alternating current. 

stand No. 44 consisted of Macallen overhead and fuse material, | We give an illustration of the new Imperial enclosed 


— — 


“ BRusH" Motor Сав. 


hot-wire arc lamp exhibited by this firm, which contains only 
one spring merely holding the brake collar against the top 
carbon. The feeding of the carbon is effected automatically 
and steadily by the simple expansion of а strip of flat steel 
wire through which the current flows to the carbon. 


arc lamps, motors and dry cells. The overhead material has 
been largely used in the United States, and its appearance is 
consistent with long service and excellence of design. The 
section insulators are arranged for fixing without solder, but 
are provided with mechanical clamps for connecting the 
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1 Оп сога. the current. takes the path trom terminal A 
through the bnly resistance coil B along steel wire or ribbon 
C (which is carried over the wheels D and E) to tha terminal 
plate F, and then to the carbons through the terminal G. 

As the carbons: consume, the steel wire is gradually con- 
tracted, due to the decrease of current, which slight contraction 
is sufficient to pull down the ‘brake collar" against the 
spring, thus releasing the carbon and allowing same to feed 
down steadily. The arc being thus restored the steel wire 
instantly expands, slightly releasing the pull on the brake- 
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*IMPERIAL" ENCLOSED HoT-wIRE ARC LAMP. 


collar,” causing the latter to again grip the carbon firmly. 
Adjustment of the arc is instantly effected by a turn of the 
milled screw head Н, which carries а small roller K bearing 
against the steel ribbon. 

The Imperial motors are direct-current semi-enolosed 
motors of British manufacture; they are very liberally 
designed, and are, therefore, capable of running night and 
day continuously for very long periods. | 

The I.E.S. dry cell is а new cell of British manufacture, 
specially recommended for telephone work, or for ignition 
purposes where it is desired to obtain steady currents con- 
tinuously for comparatively long periods. 


(To be concluded.) 
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THE WOLVERHAMPTON EXHIBITION.—Y. 


The finest electrical exhibit at the Wolverhampton Exhibition is 
undoubtedly that of the Electric Construction Corpotation, and we 
give two illustrations of this below. A 500kw. and a 250kw. generator 
of this firm's manufacture, both driven by Belliss engines— as seen in 
Fig. 15—furnieh current for lightand power purposes in the exhibition. 
The larger engine is of Messrs. Belliss and Morcom’s 800 B. H. p. 
standard, and ia capable of exerting thie power at a speed of 330 revs. 
per min. with a steam pressure of 170lb. per square inch. The smaller 
engine is their 400 B. H P. standard, and capable of exerting this 
19 at a speed of 400 revs. per min. at the same pressure of steam. 

hey are both of the double-acting, triple-expansion type, having 
three cylinders, high, intermediate and low, working on cranks eet 
at 120deg. The cylinders are fitted with piston elide valves and are 
designed to be self-draining. Oil is supplied to all bearings by means 
of the simple furm of forced lubrication on the principle originated 
by the firm in 1890. Messrs, Belliss and Morcom inform us that 
they have a large number of these triple-expansion engines on hand, 
and that those on hand or at work include 20 sets of 1,600 to 1,200 
B.H P. and others of 1,500 and 2,250 BH P. Altogether, upwards of 
250,000 horse power of these self-lubricating engines have been built 
by the firm since 1890 for electric lighting, power and traction 
purposes, | 
The dynamos are also of standard design, being of the usual pattern 
adopted by the Electric Construction Co. for their multipolar 
machines. The larger larger one is capable of an output of 1,000 
amperes at 500 volts, running at a speed of 250 revs. per min, This 
particular machine is a duplicate of many sets supplied te corpora- 
tions for municipal lighting and tramways, and is a good example of 
a typical British multipolar generator. The smaller generating set 
has an output of 500 amperes at 500 volts when running at 380 revs. 
r min. 
Between there sets and the company’s stand is a continuous- 
current transformer, connected as a balancer, for the exhibition 
three-wire system. It is capable of dealing up to a capacity of 200 
amperes on one side with nothing on the other, and the pressure or 
voltage per side is 230 to 250. 
On the Electric Construction Corporation's stand one' of the most 
interesting exhibits is a small dynamo which has stood the teat of 
22 years’ continuous working. This machine was the first one 
built by the early predecessors of the Electric Construction Co., 
and from the day it was completed until May 34th inst, when it 
was removed to be placed on exhibit, it was in constant use at 
the E. C. C. works driving a line of shafting. We are informed 
that this machine has cost nothing in repairs beyond the neces- 
sary commutator renewal Amongst the other exhibits there is 
а 5 B. H. P. iron-clad Bushbury motor coupled to a treble plunger 
pump made by Messra. Hayward, Tyler & Co. This pump is fitted 
with 24in. diameter plungers by Зір. stroke, and can deliver 
T8,6001b. of feed water per hour against a constant pressure of 
1601Ь. per square inch. The company also show several con- 
tinuous-current and three-phase motors, with and without gear, 
and their enclosed motors are particularly noticeable for their 
appearance of excellent general finish. A Highfield booster 
is also shown, as well as the E. C. C. continuous-current trans- 
former with auxiliary pole-pieces, for regulation of pressure, 
and a 25 q rotary converter which is a duplicate of the 
sets recently supplied to Halifax for the Corporation tramways. 
There is also a transformer for experimental and testing purposes, 
stepping up the pressure to 40,000 volts, The secondary is in eight 
sections, and the whole transformer is immersed in oil Finally, 
the fine stator casting of & 1,600kw. two-phase alternator as supplied 
to к» forms a striking feature on the Electric Construction Co.'s 
stand, 
In addition to the generating sets already enumerated, the 
Mirrlees Watson Co. show two of their small, quick revolution com- 
und, single-acting, splash lubricating engines. One of the engines 
exhibited indicates 30 H. P., and is coupled directly to a Mavor and 
Coulson dynamo running at 700 revs. per min., the engine having 
cylinders 62in. and 10in. by біп, stroke. The larger engine with 
cylinders 10in. and 14in. by "in. stroke will indicate 60 LH.P. at 
550 revs. per min., and has extended bedplate to take dynamo. 
Messrs. D. Selby-Bigge & Co.’s exhibit includes a 200 E H. P. com- 
bined set, a switchboard and motor-driven shipyard winch fitted 
with warp ends instead of a barrel. The motor is enclosed, and 
drives the winch through worm gearing. The New Brotherton 
Tube Co.’s stand hasa fine collection of tubes, bends, &c., for internal 
wiring in iron pipes. The firm make a neat pattern of split inspec- 
n bends, tee-pieces, &c. A four-way piece of this type is shown in 

ig. 17. 
e National Telephone Co. (Ltd.) have fitted up at the Wolver- 
hampton Exhibition a telephone exchange in the Industrial Hall 
provided with a switchboard of modern design, in which small lampe 
take the place of the indicators both for callin g and clearing, It is 
interesting to note that the batteries used for the glow lamps and 
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Fic. 16.—THe E. C. C. ExHiBir. 
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relays consist of Leclanché cells (666 type), which have been found 
to be most reliable and efficient. The exhibition exchange is in connec- 
tion with the Wolverhampton exchange by meaus of several junction 
wires, and communication can be established thereby with any sub- 
acriber on the Wolverhampton or Bilston exchanges, and by means of 
the trunk wires to ару subscriber on the company’s system throughout 


Fic. 17.— SPLIT FovR-wAY Box MADE BY THE New BROTHERTON 
TuBE Co. 


the country. There is also a public call office in the adjoining room to 
the exchange fitted with silence telephone cabineta, and from here 
any subecriber or member of the public can speak on payment of the 
usual charges. In the call office is also fitted an interesting collec- 
tion of the various types of instruments, switchboards, fire alarm 
apparatus, &с., as supplied by the company. The exchange and call 
office are open for use from 10 a.m. to 10 p.m. 


MODERN MACHINE METHODS.* 


BY H. F. L. ORCUTT. 

There is a rapidly increasing tendency to minimise hand labour 
and to reduce manufacturing to pure machine operations by the 
aid of accurate tools and fixtures combined with properly adapted 
machines. Admitting this, it follows that the lines on which manu- 
facturers will work in the future will mainly be in the direction 
of perfecting methods of machining. It is with respect to machine 
operations, where accuracy combined with cheapness of product is 
secured, that this Paper deals, contrasting modern developments 
with those methods where accuracy is secured only by laboriously 
expensive hand work, or where machine work is performed on tools 
of comparatively simple design, unaided by highly developed tools, 
fixtures and gauges. It is not, however, assumed that automatic 
machine operations are invariably more economical than hand work, 
as doubtless many a sudder and wiser manufacturer who has invested 
in complicated expensive machines can testify. It із, however, beyond 
dispute that the producing power of the individual, aided by the labour- 
saving automatic machine, is practically unlimited, whilst we have 
long since reached the limit of production of the skilled worker, 
aking use of only simple machine and hand tools. A high degree 
of accuracy is poesible by either the old or the new method ; but 
accuracy combined with cheapness is only possible under new con- 
ditions, whilst interchangeability is commercially impossible, except 
in those establishments fitted with the best machines, tools and gauges. 
Strictly speaking, there are few, if any, mechanical operations 
that may be called new since the time when the planer and milling 
machines superseded the chisel. and the power lathe and the drilling 
machine replaced the bow stick. Turning, milling, planing, grind- 


ing and boring areas “old as the hills.” It is the latter-day develop- 


ments of these operations in which the progressive manufacturer is 
interested, developments which have practically taken place within 
the last 20 years, some of them within the last five years. It is 
proposed to touch briefly upon the different methods in respect to 
the latest practice only, and to finally deal with the workshop 
reforms which in some cases follow, and in others must precede, the 
introduction of new methods before such methods can be successfully 
adopted. The range of subjects is so large that in most cases 
ambiguity has been risked for the sake of brevity. Descriptions of 
methods of working have not been possible, and an attempt only has 
been made to mention the most important points to which modern 
manufacturers must give attention. Technical details as to construc- 
tive features of machines have been avoided. The chief aim has 
been to make the Paper suggestive to those who are considering 
economical methods of шашке. 

Gauges.—It is altogether too commonly supposed that the exten- 
sive use of accurate gauges is only economical where either highly 
accurate work is called for or parts are to be made in large quantities, 
Neither supposition is correct, In nine cases out of 10 where even 
only one piece is concerned, that piece can be produced more cheaply 
and better with the aid of proper gauges than by the old-fashioned 
method of “ fitting,” or by measuring with micrometers or callipers. 
There will be the additional advantage of pieces being practically 
interchangeable, Again, where comparatively coarse work, as, for 
instance, in some parts of a loom, is permissible, the use of suitable 


* Paper read before the Institution of Mechanical Engineers. Slightly 
abridged. 


gauges is desirable for the reason that, no matter how loose the fits 
may be, they are necessary to save work in erecting, to secure inter- 
changeability and to keep sizes within certain limita All this can 
be accomplished by means of the “limit ” gauge, whether used for 
e or small dimensions, for inside or outside work, or for running 
or driving fits. Although the “limit” gauge in certain forms has 
been in use for years, particularly amongst gun and small-arms 
makers, it is surprising how little its advan and use are known 
and understood by manufacturers for every-day work of all sorta, 
It is ори to тош or gans T various forms of limit 
gauges which can.be ado in nearly all engineering works, but 
manufacturers will find the subject well woah Investigation. 

When the advantages of working with limit gauges are better 
understood, the system is sure to be extensively adopted for general 
engineering purposes, and limit gauges will supersede, except in a 
few cases, the ordinary standard plug and ring gauges. Even where 
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Fic. 2.—ExTERNAL. RUNNING Fir. Fic. 3j.—ExrTERNAL. KkriNo Fit, 
Limit GAvazs. Examples from Table I. 


the best gauges, of the ordinary sort, are used, work is in reality 
finished within certain “limits.” When only standard gauges are 
used, however, these limits are never known ; dimensions are made 
In accordance with the skill, judgment, or experience of the workman. 
With the limit gauge system, it is опу necessary to determine what 
the allowable limits are to be and to then make use of a maximum 
and minimum gauge, by which sizes are kept within the prescribed 
limits. For inside cylindrical work the form of gauge used is shown 
in Fig. 1, for outside work those shown im Figs, 2 and 3. With 
these gauges, comparatively unskilled labour will (aided by the 
proper outfit) quickly learn to produce work accurate within limits 
of 0:0006in. when using the external limit gauge and within limits of 
00006in. when using the internal limit gauge. These limits are 
none too close for a large percentage of ordinary engineering work 
and close enough for interchangeability, even in fine machine work. 


Rope Pulleys. 


Bevel Wheels. 


Belt Pulleys. 
Fic. 4—ВопТ-ОР FORMED CUTTERS FOR CIRCULAR MILLING. 


The adoption of limit gauges is in itself desirable, but, of course, the 
most economical results cannot be secured without also giving con- 
sideration to the outfit of machines and tools. It does not follow 
that grinding is necessary either for inside or outside work. The 
above limits can be kept to either in lathe or screw-machine work, 
and holes can be finished in steel, brass, or cast-iron with reamers. 
It is an erroneous idea to suppose that because comparatively 
rough work is in question, comparatively rough gauges аге “ good 
enough.” This may be true, as in the case of working gauges for 
unfinished material, but it will be rarely found profitable to follow 


this principle where machined surfaces are to be dealt with. Care- 


fully finished hardened gauges, accurate to within 0-00lin., are none 
too good where working surfaces are in question. A finer degree of 
accuracy than this is not demanded, except in comparatively s 

work, as, for instance, in tools connected with the manufacture of 
watches. It is proved that 0-000lin. is a limit to which hardened 
gauges can be made without too great an үе. It is desirable 
not to go below this degree of accuracy for working gauges (never 1n 
the case of standards), as errors multiply rapidly, and four or five 
times this limit means that in many cases work must be rejected 
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The following Table I. of limits given is one which is adapted to 
a large range of work :— 


Table I.—Internal and External Limit Gauges. 
Limits of tolerance expressed decimally in inches. 


INTERNAL Limit GavGzs, (See Fig. 1.) 
Diameter of holes . . [Total limit of 
(nominal). Go in. Not go in. ЖААН. 
дїп. to in 0:0008 
gin. to Nin. e«vo9900e00090009299090990* 0:0010 
їп. to 1{%їп....................„... 0-0012 
ljin. to 1£in. ........................ | 0 0014 
lifin. to 218 iͤn . 0-0016 
біп. to Ain 0:0018 


Total limit of 
(nominal : 


€ 1000000 00 оооосоосооеовоо оо зо 


EXTERNAL Limit Gavars FOR Kerine Fits. 


(See Fig. 3.) 
Diameter of shafte Total limit of 
(nominal). Go on. Not go on. ена 

in. to Min. ........................ -+ 070004 – 0:0002 0-0006 

in. to Hin. оа + 0:0004 — 0:0002 0:0006 
in. tO 15giun . .. . +0 – 0:0002 0:0006 
Ld ing to Hin. свое +0 — 0:C004 0:0008 
іп. to 21фш...................... + 0:0004 - 0:0004 0°C008 
Bin. to 4 in + 00004 — 0-0004 "0008 


Light Milling.— The field of operation for the milling machine has 
materially widened within a comparatively short time. Improve- 
ments in design and increased skill in the manipulation and care of 
tools are the two factors mainly responsible for its success. It has 
largely displaced the planer and;shaper ; it produce shighly- finished 
and accurate surfaces, and makes substantial savings in hand labour; 
it is designed with a view to adaptability in making short runs. In 
many cases it is found profitable to set up a machine for a run on 10 
or 12 parts. Stability and quickness of manipulation are the chief 
characteristics of the modern milling machine as compared with 
those of older design. Wherever it can be adopted it usually scores 
over the planer or shaper as a labour-saver, for the reason that in 
nearly all cases it can served by unskilled attendants who can 
keep from two to four, and even six, machines in operation ; whilst 
with the planer or shaper it is not very often the case that one operator 
can advantageously attend more than two machines. | 

There are three essentials to economical results in milling :— 

1. Up-to-date machines. | 

2. А not too niggardly supply of good milling cutters and tools. 

3. Good tool makers who know how to keep machines and tools in the 
best of condition. 

The following may be mentioned as a few of the most interesting 
milling operations which are not as widely adopted as they will be 
when their advantages are better understood. The ver 
machine or, what amounts to the same, the horizontal machine, per- 
forming operations with the end mill, produces in many cases very 
satisfactory results both in speed and accuracy. There is a good 
variety of excellent machines, both of the vertical and horizontal 
type, now on the market for this class of work. A most valuable 
machine, comparatively little used, is a combined vertical and hori- 
zontal machine with long table. For taking roughing cuts with fast 
feeds inserted tooth cutters with Mushet blades give good results. 


Circular Milling.— The circular mill, either on simple or com- 
plicated forms, effects great savings, and one attendant can keep six 
machines in operation, It can also be run in connection with 
other milling machines, reducing costs in many cases 50 and 
75 per cent., and competing with the best turning machines in 
accuracy as well as in costs of operation. On castings with a chemical 
оор suitable for change gears, pulleys, and wheels and 
similar parts, circular milling is accomplished with the cutter running 
at а surface speed of over 50ft. per minute and work feeding 4in. per 
minute on the periphery. One of the simplest and most effective 
methods is neglected to an astonishing degree, even by those who 
have large millıng equipments ; that is, taking a roughing and then a 
finishing cut, not hurrying the machine too much on a finishing cut. 
The milling machine is too often regarded as a means for merely 
removing metal instead of as an instrument for producing accurately 
finished surfaces where little or no hand work is necessary. In 


many case five minutes more on the machine would make a saving 
of ten minutes fitters’ work, files would be saved and greater uni- 
formity secured. It should not be forgotten that the wrongly 
designed, badly made, rarely sharpened milling cutter largely assists 
in keeping the milling machine in disrepute, when otherwise it 
шы rise to the rank of a valued aliy. 

e adoption and profitable use of the milling machine is often 
impossible on account of the lack of exact knowledge as to the com- 
5 of cast iron, and for want of proper treatment of casti 
or the removal of sand and scale. A large percentage of casti 
which are used could be soft if cupola mixtures were properly 
regulated. This would allow fast speeds and feeds for the milling 
cutters, without breakages or too much wear, instead of the com- 
paratively slow planer cuts where castings are hard. There is little 
comprehension of how much the want of laboratory work stands in 
the way of the adoption of the milling machine. The pickling of 
castings alone makes it possible to increase the product of milling 
and planing machines, saves cutting tools, and consequently makes 
good work easier. Milling in many cases easily reduces costs 100 per 
cent. when compared with planing. 

Heavy Milling.—The anticipated annihilation of the planing 
machine is not yet a reality, as some milling machine enthusiasts 
have from time to time predicted, and for heavy work the honours 
are now fairly well divided between the miller and the planer. 
Where rough but comparatively true surfaces only are required, 
what is known as the rotary planer turns out remarkably cheap 
work, It has the advantages of requiring little attendance and of 
turning out work two or three times faster than the planer ; the 
cutters used are mostly of the inserted teeth pattern with self- 
hardening steel. Another profitable use to which the heavy mill 
has been put is in “roughing out” work, particularly on castings 
which are to be accurately finished afterwards on the planing machine. 
The author has known caves where this operation effected a saving 
of 75 per cent, in time. The rate of feed which can be commonly 
made use of varies from Lin. to Gin. per minute. One particular case 
which he has in mind as an illustration of profitable milling is that 
of roughing out lathe beds. The cutter is perhaps 23in. wide, and 
removes from gin. to jin. of metal with a feed of about 3jin. per 


minute, the peripheral speed of cutter being about 45in. per minute. 


Lathe beds are roughed out in this manner at about a fourth ora 
third of the labour cost when done on the planer. In this case the 
beds are afterwards allowed to stand about two weeks to “ season,” 
then a light finishing cut is taken by the er, and then they are 
ready for being scraped. The regularity of cut varies of course with 
the material, whether it is hard or soft, accurate to size or not, or 
whether sand has been thorou hly removed from castings. Pickling 
and compositions of castings of course largely affect the possibilities 
of heavy as well as of light milling. Splendid results of heavy 
milling are attained by taking roughing and finishing cuts, surfaces 
of complicated shape up to 20in. to 24in. in width are finished out- 
right on the heavy mill and are then ready for being scraped. Good 
gains are made over the planer, in some cases even when on short 
runs Cutters are sometimes expensive, even coeting £25 and £30, 
often more, but they are good investments as labour-saving tools. 
The variety of heavy milling machines now on the market is E 
so that good selections can be made for all classes of work. The 
adoption of the milling machine is not as extensive as it should 
be, for the reason that often an i npe formidable invest- 
ment in cutters is n The milling cutter, however, should 
be looked upon as any other labour-saving tool. It is not so much a 
question of how much does it cost as how much does it save, or how 


tical milling much does the article cost which it turns out. 


Planing.—The planer is a much neglected, long-suffering machine, 
too ofter found in such dismal, unfavourable quarters that any 
attempts to improve either the accuracy or quantity of its product 


‘would be of little avail. Daylight and good foundations are com- 


monly wanting in the planer department. Most of the improve- 
ments connected with the latter-day practice in planer work are 


‘seemingly of little importance, but when added together give a 


substantial total. They can be briefly enumerated. 
A quick return stroke is a feature of all up-to-date planers. This 


is now rarely less than three to one on machines up to 36in. capacity, 


and on smaller sizes four to one iscommon. Where castings are of 
good quality and the machine is well designed, cutting speeds are 
maintained of from 25ft. to 30ft. per minute and even up to 40ft. 
Where castings are hard, either through design or ignorance, cuttip 
ds are necessarily lower. There is an immense amount of 
planing being done at cutting speeds of from 12ft. to 18ft. per minute 
which could be done at the rate of from 20ft. to 25ft. All planers 
of 24in. capacity and upwards should have two heads, and larger 
sizes three and four. One of the most highly productive planers 
the author has seen is a 24in. machine with four heads and a 24ft. 
; it runsa close race with fast milling machines. It it claimed by 
& well-known machine-tool manufacturer that savi are 
effected by the use of variable speed countershafts, with which all 
their planers are fitted, as they can vary the speed of planers at will 
in accordance with the quality of material, length of stroke, and depth 
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of cut. The author has seen in but one shop a simple device which 
saved considerable time ; it was a brake in the form of a wooden shoe 
which pressed on the fast running countershaft pulleys when the belt 
was thrown off. All the best types of planers are quickly manipulated 


by an easy working lever by which the machine can be started, stopped, 
or reversed. Few planer hands realise the time saved by good holding 
devices, clamps, dogs, wedges, and quickly ad) ustable blocking pieces. . 

properly arranged jiga 
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W here апу quantity of parts are to be plan 


‘switched by dogs on the table to either one clutch disc or the other, 
They alternately attract and grip discs B, shown in section, which 
are connected by a sleeve, and which slide endwise on the driving 
shaft of the planer to which they are keyed. Reference to drawi 

will show that these dises are so made that flywheel effect is rednsed 
to a minimum. This arrangement makes it possible to reverse a 
planer table with a motive power very little in excess of that required 
to drive it. With the ordinary belt-drive the amount of power con- 


Fig. 5.—MiLLING a [АТАР BED. 


are of as much importance as for the milling machine. Block tem- 


sumed at the moment of reversal is from 75 to 100 per cent. in 


plates which clamp to planer bed are extremely useful devices for | excess of that necessary to move the table when under cut, whereas 


complicated shapes. An illustration of this gauge as used for lathe- 
beds is shown in Fig. 6. 

Electric chucks for thin parts are the latest and most useful 
innovations. An exceedingly simple and useful little tool is the 
block gauge. It is cheap, lessens the chances of mistakes being made 


Fic. 6.—TEMPLATE USED IN PLANING A LATHE BED. 


in ae ee and saves time in setting tools, The practice of 
periodically levelling the planer beds is astonishingly neglected, yet 
it is absolutely essential for work. 

The magnetic clutch-driving mechanism (Fig. 7) promises to be 
а most important improvement in planer construction. This consists 
essentially of two pes eg clutch discs, A, which are revolved in 
opposite directions and at speeds corresponding with the forward 
and return stroke of the planer table. The current is automatically 


with the Riddell electric clutch drive on a lin. planer the increase in 
pre is only about 15 per cent. The mechanism is practically noise- 
ess and reverses more accurately to a line than with a belt drive, 
Grinding.—Grinding is probably the most ancient of all mechanical 
operations. As ап operation by which accurate surfaces are cheaply 
produced, it is, however, a development of the last few years. 
plain and universal grinding ine in its latest form is now а 
manufacturing machine as much as the lathe or milling machine ; 
its use is no longer restricted to the “tool room” or for finishing 
hardened parts. It is conceded by those who use the grinder exten- 
sively and are expert in manipulating it, that it is the cheapest as 
well as the best machine for producing mechanically correct cylin- 
drical surfaces where good work and interchangeability are desirable. 
This is true respecting soft as well as of hard steel, cast iron or bronze, 
The turner aad Uic е cannot compete with the grinding machine 
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y РАА 
Fic. 7.—MaaGnetic CLUTCH APPLIED TO DRIVING AN 84-IncH PLANER. 
(Riddell.) 


and the limit gauge. The author believes it is safe to state that 
(excepting in heavy work) the grinding machine and the turret 
lathe will in the near future absorb 50 per cent. of the lathe work 
now performed bí skilled turners. Parts can be roughed out on 
lathes by unskilled attendants, each running from two to three lathes, 
allowing from 0°006 to 0 008 on parts up to 4in. diameter for finishing, 
and then accurately finished almost to the nicety of a gauge on 
grinding machines, one operator keeping two of these achin es 
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at work. For good cylindrical grinding, machines of extreme 
stability are neceseary to resist vibrations ; they must be of the 
very best workmanship and capable of handling a large stream of 
water by which the work is kept at an even temperature. Accurate 
limit gauges.are of great assistance as measuring instruments in the 
grinding department, for they can be more readily used in many 
Instances than micrometers or vernier calipers. 

Surface grinders, where acc is necessary, are not much ured 
except where comparatively s areas are in question. Where 
accuracy is not of much importance, they will be found effective for 
а great deal of work and more economical than hand polishing, One 
man can keep from four to five machines in operation. "They are best 
when arranged with exhaust pipes for removing dust, as the present 
machines are not constructed to be used with a stream of water. As 
for planers, electric chucks are again “the latest" and most useful 
accessories to surface grinders, 


finishing parts u g 
а сасе wheel 24in. in diameter with a Qin. face. It is recorded 
that a 4in. shaft 3it. long can be finished on this machine in 6min. 
The shaft to be previoualy rough turned with a 12 per inch feed, and 
left 0:01 above size at the bottom of the tool marks. Parts up to 
Тїп. diameter are rapidly finished, the limit of variation bein 
0-001in, Knowing that results like the above have been accomplished, 
few manufacturers can neglect to seriously consider grinding as an 
important method by which costs may be reduced and quality of 
work improved, ЧАНЫ х 
Chucking.—Chucking is an American term used to designate that 
class of work which is held in a face-plate chuck in either a vertical 
or horizontal tarret machine, and is operated щш by а series of 
tools which finish a cylindrical hole. Comparatively true cylindrical 
surface, cheapness of operation, and interchangeability are virtues 
sufficient to recommend a proper system of chucking to enterprising 
manufacturers. Its adoption in accordance with the best practice 


need not be restricted to those who only make in large quantities: 


or turn out very close work. Whether there is one piece or 500 to be 
“ chucked,” whether the “fit” has 4th in. or Toth in. play, the 
. system is profitable In the same manner that milling is d asp rA" 
to secure accurate flat surfaces at a low cost, so is “chucking” 
specialised for the purpose of securing accurate cylindrical holes 
with comparatively unskilled machine attendants. ‘“Chucking” 
machines, with proper outfits of boring tools, are as much a part 
of a modern engineering equipment as are milling machines with their 
outfit of cutters and arbors. One prominent English manufacturer 
told the author that the introduction into his works of a chucking 
department revealed the fact that he had never before made holes 
that could be called round. The best system calls for a series of tools, 
usually varying in number from four to six for each diameter, the 
final operations in most cases being performed by an adjustable 
reamer which takes out about 0 004in., all holes being tested by the 
inside limit gauge, Fig. 1. 

For cast iron, when parts are uot too light weight, the vertical 
machine is best adapted, Fig. 8. One operator сап in most cases 
attend two machines. Other operations, such as facing and turning, 
are often to advantage combined with chucking work. For steel 
work where oil is assed and light parts or parts with a long hole, the 
horizontal machine is better adapted, Fig. 9. As in many other 
operations which are specialised, comparatively unskilled labour can 
be employed, but the highest skill is required to supervise and keep 
machines and tools in proper working condition. The tools ordinarily 
used consist of under-size twist drills, boring tools, three-lipped 
chucking drills, four-lipped boring tools, roughing reamers, finishing 
reamers (adjustable) RI facing tools ; a part or all of these may be 
used, in accordance with the work and available machines The best 
shop organisation demands a department equipped with chuckin 
machine, tools and gauges, to which every part within the scope o 
the department should be sent. The results are a reduction in the 
costs of boring, a higher degree of accuracy, and the attainment of 
interchangeability. With a proper outfit, holes up to 3in. diameter 
can be easily finished by comparatively unskilled workmen to within 
from 00005 in. to 0:0010in. of standard size. 


Turning.—The lathe has been and will continue to be one of the 
most important machines in the equipment of an engineering estab- 
lishment. The principal improvements in design to be noted in the 
modern lathe are quickness, ease of manipulation, and rigidity. 
There is also a growing appreciation of the value of a lathe possessing 
the best quality of workmanship, even when used for comparatively 
rough work. Referring particularly to light lathe work, recent 
developments in other machine tools have taken away from the 
lathe a large amount of work for which it was formerly thought that 
this machine was indispensable. Except in special cases, the boring 
of holes is now largely ielegated to the chucking department. The 
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accurate finishing of plain and, in many cases, of parts of con- 
siderable complication, is done in the grinding department. Where 
repetition, even of small quantities, is poesible, parts up to 2ft. long 
and Lin. diameter, are sent to the turret machine department. It is 
now recognised that it is poor economy to make a polishing bench 
of a fine screw-cutting engine lathe. It seems pretty well assured 
that in the future the lathe will be largely used as a roughing: out 
machine. Following this line, a great deal of work can be done by 
unskilled labour, one man keeping two or three lathes in operation. 
Stiff lathes, fitted with double tool post and with pump and pans, so 


Fio. 8.—VERTICAL CHUCKING MACHINE. 


that the work can be flooded with soapy water, are found to be, as a 
means of reducing parts, much cheaper than smith work. For 
instance, soft machinery steel spindles can be reduced 3jin. in 
diameter at one operation by means of two cutting tools, which 
would have а feed of about O'007in. per revolution. Table II. is 
interesting as showing possibilities in this direction. 

It is in many cases one man working three pieces in the lathe 
de ent versus three men working on one piece in the forge shop. 
All themodern innovations which are either supplanting or improving 
lathe work, such as chucking, grinding, screw-machine work, polishing 


Fic. 9.— HORIZONTAL CHUCKING МусхЕ. 


and roughing, are accompanied by a reduction in costs of manufac- 
turing, the employment of less skilful machine attendants, an increase 
in the number of machines that one man can attend and better work, 
It should be mentioned that the various processes of treating turning 
tools may revolutionise lathe construction. Speeds, feeds, and strains 
must all be recalculated. Cutting speeds from 80ft. to 120ft. per 
minute are now quite common. Where the lathe is used for roughing 
out, from 0006 to 0:008 is sufficient to leave for finish grinding. 
Roughing limit gauges are useful for this work. 
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2,498,595 more passengers carried than in the corresponding. 


.— Tool Speeds for Cutting Soft Steel.“ ; 
Tabie I Looi Open Jor Cuing div onte period in 1901, and during the week in which the Coronation 


| 2 |g | = |G Cutting speed, 2 § | wasto have taken place 1,256,000 passengers were carried. It 
| * 5 $ сү Н | ft, per min. d | = | is interesting to point out that the mean weekly traffic in the 
No, Material. а 5 3 8 n 3, | Atb 8. R first half of 1901 was 785,000, and in the corresponding period 
22/25) A| g p [At bot. 3 3 this year 881,000. The receipts per passenger being con- 
^ |A АА епо, | cut. | = | ™ | stant, there was a material improvement in the total revenue 

9 ж == — —ů ę(— land in the revenue рег train-mile run. 
| in. in. in. ft. | ft. What may be termed the works costs show a commendable 


{ Softmachi-]| 5, | 33 12 27 371 1225 | ү, 0007 | reduction, but the advantage thus gained was more than lost 


1 ; 

2| Do. do. 1 297 121 |455 | 13 0006 | by the great increase in rates, taxes and Government duty. 
3 Tool steel 33° 2 ; 30 | 294 | 21°5 Fs 0:010 | The rates and taxes were more than double what they were in 
4| Do do 24 | 18 | 45 294 2025 тє |0:010 | 1902, being £9,750, as against £4,597. The net result in 


the total working expenditure is indicated by the slight increase 


26 „ E Т ER. of 0 23d. per train-mile. | 
No. Material. X $8 2 8 5 1 33 8 25 = Nothing has yet been set aside for depreciation, and 
SS S |3 ORLE È including £5,874 brought forward from 1901 there was an 


available surplus of £82,608: Out of this dividends at 4 per 
cent. were declared, £25,608 being carried forward. The 
relative largeness of the amount carried over is in view, it is 
stated, of the expenses in connection with the vibration 
inquiry, with the promotion of the company’s rather ill-fated 
bill and of the provision for reserve. 

It is anticipated that by the end of this year the present 
locomotive system will be largely replaced by a motor-car or 
multiple-unit system, in pursuance of the recommendations of 
the committee of inquiry on vibration caused by the line. 


Liverpool Overhead Railway. 


It will be seen from our table that the competition of the 
Liverpool Corporation tramways is continuing to tell seriously 
on the fortunes of this line. In order to render it more 
attractive the company decided to accelerate the service, 
thus reducing the time required to make the journey from 
end to end from 82 to 20 minutes. As а study of the 
costs of working, the revenue account loses interest 
through the fact that included in the costs of the rail- 
way working are those of the tramways owned by the: 
company. The car-mileage run has increased and the train- 
mileage on the railway has diminished. Thus, in the first 
half of 1901, the train-miles run were 398,802 and the car- 
miles 107,372. Last half-year the respective figures were 
883,464 and 118,870. This has the effect of showing a dimi- 
nution in the expenses and receipts “ per train and car-mile." 
In the 1901 half-year the passengers carried per combined 
train and car-mile were 10:6, in last half-year the number was 
10:1. Unfortunately, the ratio of costs to revenue shows a 
rise from 70:5 to 73:5 per cent., and the working profit has 
drooped from 1:53 to 1:24 per cent. of the mean capital 
employed. . 


5 Cast iron 41 i 37 41 34 | 0:085 Roughing cut. 
6 Do. do. 44| z | 100 | 111 | 34 | 0°035 Finishing cut. 


1 en n at | s, | 25 | 285|1j |0081 Roughing cut. 
8 Do. do. 53 | 4 63 78 |24 004 Finishing cut. 


A sum of the latest practice ín connection with lathe work 
would include the following :— 

1. Chucking or boring transferred to the turret chucking machine. 

2. Finishing transferred to the grinder. 

3. Repetition work (even for a dozen pieces) transferred to the screw 
machine. 

4. Polishing transferred to a separate department. 

5. A great deal of forge work transferred to the “roughing out ” lathe. 

6. Castings like hand-wheels, flanger or grooved pulleys, bevel wheels, 
&c., transferred to the circular milling machine. 

7. A great increase in cutting speeds. 

Polishing.—The establishment of a polishing department is 
apparent y a custom more honoured in the breach than in the 
observance by most engineering works, even where this work could 
be specialised to good advantage. A well-arranged polishing depart- 
ment is one of the best ире of simple organisation that could 
be selected, for the reasons that its equipment is cheap, costs of 
operations are reduced, and quality is improved. This work only 
needs to be classified. Let any manager walk about his shops and 
observe polishing operations going on here and there. It is moet 
probable that they are being done by skilled turners or fitters on 
expensive macltines, when the work could be done by a comparatively 
unskilled hand with an inexpensive apparatus. A gain would also 
be realised in time of operation and quality of finish if all polishing 
was done by men trained by constant practice. The downfall of 
many an accurate engine lathe could probably be traced to lus 
charges of emery administered by the combined turner and polisher. 
A comparatively cheap and sim Je apparatus for removing dust from 
the polishing department would probable have the effect of inducing 
bettergrade men to become interested in this class of work, which is im- 
portant both in respect to the quality and appearance of finished parts. 

Gear Cutting.—The advocate of cast gears has few arguments, as 
far as coste are concerned, when confronted by the results of modern 
automatic gear cutters. Every form of gear cutting can now be done 
on automatic machines. One operator can keep from three to five 
automatic spur machines, and from three to 10 automatic bevel-gear 
cutters at work. The latest practice in gear cutting is really con- 
fined to the following latest designed machines: fully automatic 
spur-gear cutters, with rapid return stroke to cutter spindle carriage 
and accurate dividing mechanism, which in some cases cut up to 
five teeth at once; the fully automatic bevel-gear planing machine 
and the fully automatic bevel-gear milling machine which develop 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 

ham Trams. (Co.) . May 80, 1902) Dublin United (Co.)........ Feb. 28, 1902 
Bleckpoci Co Trains as.) Oot 2 120 8 and га А jen zh S 

1& t Co.) Feb. 21, w Corporation п. . 1l, 
Buishbon & W үэе : Isle of Man (Co.) .......... May 27, 1898 


shore (Co. . Мау 25, 1900| Leeds City (Mun.).......... June 2, 1899 
Bristol 2) Karl Co.) Mar. 21, 1902| Liverpool Overhead (Co.) .. Feb 14, 1902 


) 
icall : ; ! (Co.) July 8, 1898|Liverpool Trams. (Мив.) .. May 80, 1903 
theoretically correct teeth (one operator attending up to 10 machines); | Central London (Co) Со.) Feb. 14 1902| New General Traction (es) May 27, 1898 
the spur-gear shaper and the modern rapid cutting worm-gear | City & South London (Co.).. Jan. 81, 1902 Oldham, Ashton & Hyde Co.) July 5, too 


cutter, in which the taper hob is used. Accurate cutters are 


Douglas Southern (Co.) .... Мау 27, 1898| Waterloo & City (Co.) ...... Mat. 1, 
comparatively ар ; means for testing the accuracy of finished SSS = 


4 a REMARKS. 
gears are simple and. cheap, but are not often seen in modern shops. CENTRAL RAILWAY.—a Inclusive of 2,190,084 workmen. b £14,151 
Even in large shops this Чора шеш is not sufficiently specialised. | premiums. с Kopak ot Agne 488, of stations and buildings £394. d т 


of working, generating and loco. engines. e Water and gas £1,001. f Car cleaning 
£1,677, pantie tickets, &o., £939, clothing £610. g Office expenses £1,120, stores 
£573, insurance £134. h Government duty £156. + Law 2740, compensation MP 
j Including £26,348 premiums, * Over expended. i Reserve fund. in of иша. 
and works £601, stations and buildings £367. n Water aud gas £613. о Vig d 
cars £1,648, clothing £648, printing and stationery £720. p Office expenses pe 
stores £378, advertising £270, insurance £440. q Government duty £501. 7 
£460, compensation £517. e 

VERPOOL OVERHEAD RAILWAY.—« Includes 107,872 tram-miles op Я 
| vn b Inclusive of 2 miles 40 chains of tramway. с 8 trailers, 46 motor cars. 
d Including £16,927 on Waterloo with-Seaforth and Great Crosby 0 
e Oftice expenses £323, insurance £210, contingent fund £100. J шошо Orel 
tramcar miles on tramways, g Includes £17,933 on Waterloo-with-Seaforth au 4 
Crosby tramways. R Includes £136,055 on general equipment. i over espi ng 
j Includes £2,084 in respect of Dingle station accident. k Clothing £224, рг 2100. 
and stationery £610. / Office expenses £350, insurance £231, сонры fun Dingle 
m Law £60, compensation £108. n Includes £800 from contingent fund re 
accident ; over-estimated and repaid, 


Gear cutting is an агі, and calls for special study if accuracy and 
cheapness are to be combined. . 


(To be continued.) 


ELECTRICITY WORKS ACCOUNTS. 


Central London Railway. 

As a result of the large influx of visitors for the proposed 
Coronation in June, the passenger traffic on this line during 
the past half-year shows a welcome increase. There were 


* American Machinist, Sept. 29, 1900. 
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CENTRAL LONDON RAILWAY. LIVERPOOL OVERHEAD RAILWAY, 
/ ˙ ˙rñ— Coo eed s Eon is Central London Railway Co, Liverpool Overhead Railway Co. 
Date of Commencement of Working „ July 30, 1900. March 6, 1893. үт 
System . ˙ ·˙ bh ne Third- rail with transformer sub- stations. Tbird-rail surface conductor at 500 volts. 
QUUM REM didmé (eccssbesersnonenocevcveoacesrosoostuse i Sir Benjamin Baker. | S. B. Cottrell, 
HALF-YEAR ENDED JUNE жа. 1901. JUNE 50, 1902, | JUNE 30, 1901. | JUNE 30, 1902, 
QUANTITIES, 
Train mileage......... Rep ileesneé ses савесно сеоба Evan y (PU A RARE CR 629,213 644,545 506,1749 406, 884 
Passengers Carried ...... —— A OPE ох 20,385,739 22,879,334 5,382,224 5,026,422 
Length of railway . ]˙˙vmm Racer E СЕ 6 miles, 347 chains 6 miles, 547 chains 9 miles, 45 chains“ 9 miles, 45 chains® 
Length of railway constructed .............................. 6 miles, 5477 chains 6 miles, 34 7 chains 9 miles, 17 chains“ 9 miles, 17 chains“ 
Length of Railway Могкей ................................ 5 miles, 66 chains | 5 miles, 66 chains , 9 miles, 17 chains’ | 9 miles, 17 chains’ 
Length of railway under construction nil nil nil ni 
Rolling stock, number of cars . 168 168 8° 8e 
à number of locomotives ........... РФР 28 electric, 2 steam 28 electric, 2 team 46° 46° 
CAPITAL. 
, . TETE. £3,726,000 £3,926,000 £906,500 
Authorised (share) . . . .. . . . . 2,850,000 3000000 680,000 2880000 
n dee eue уези EE 876,000 926,000 226,530 226,500 
Received (Total) . .... . .. ... . .. . . ... . . . . . . . . . .. . .. . | 3,562,352? 3,669,451 / 790,000 790,000 
Received (share) ... ...... . . .. . . . . . . . . . . ... .. 2,850,000 2,850,000 620,000 620,000 
Received (loan) . . 698,201 795,105 170,000 170,000 
| | Per mile of Per mile of P —— of Per Ms of 
| WOLKID 
Total | walken Total. Mi taray Total. | railway — Total | railway md 
— Ч, | tramway. tramway. 
| UN К 
Expended (Total) ... ausis £3,534,589 £607,000 |£3,702850 263,600 | £803,848  £87250 [£812,706 | £88,200 
I . eorr meets EE 655,0554 70,850 | 654,0847 | 71,000 
On line in course of construction ........................ — — — — | Fa bist E 
On working stock, with power station — — -- — | 150,7 795 16, 360 158,622" 17,220 
Balance of Capital Account 27,763 4767 | - 33,399 | -5,735 13,848 —1,502 |- 22,706! | 2.466 
Renewal {ипа......................................... VE Knauf d — — — — 19,200 2,083 “2,200 2,410 
ро с еМ АКЫРЫ ЫМАНЫ — | — 10,000! L711 1.200 130 3.4847 379 
Per train 
REVENUE. Total and car mile} Total. eed eax sik 
MENS indeed repa iat £164,823 62904. [2185118 68 96d. 241361 19614. | £37,853 !1829d. 
/ ˙e·m ²˙ A 160,654 | 61:30d. 179,288 | 66:824. 40,674 | 19:28d. 37,207 | 17-984. 
Parcels, rents, transfer fees, &с. ................. ......... 4,170 15914. 5,850 21714. 687 0:3264d. 646 0°312d. 
EXPENDITURE, | 
Co das eig Nopecevbuaseiodeufe CUESTA £90,267 31434. | £93,100 34664. | £29,158 | 1383d. £27,788 | 13'43d. 
Maintenance of way, works and stations о. 3,85 I'472d i L626d. W i I бае 1 05 I'426d. 
bois RE эбзе CK 1,961 077484. 2,95 0:832d. 0:500d. 0:2904. 
eee ot wer ( C 733 0. 280d. 441 | 01644. 292 | 01584. 496 | 0:2404. 
Repairs of structure, stations, cke 847° | 02234. 968"  Q:361d. 1,918 0°9244. 1,958 0`9464. 
Salaries, office expenses and general superintendence 518 0 121d. 455 0:170d. — — — — 
Locomotive and generating por... 84,205 | 18064. 81,588  11:754. 8,18 41404. 7,707 37284. 
%% ˙1ð ¾ ²u˙ꝛ ¹ubm˙²²² ⁰ũ̃ iu EPT 14,158 5°403d. 12,729 47414. 2,908 1:3794. 1,844 0:891d. 
C ²*˙²¹̃r˙˙;!3˙L]˙¹¹e²ĩL B IT 9,0164 | 3'440d. 9,8894 | 56844. 5,132 1:4854. 5,011 1:470d. 
Oil weaker, gas and stores 0 0 eee e 2,655" 1 014d. 1,401" 0 522d. He Жм в d 
bes эзели йал ана; 5,815 1.4554. 3,842 14514. 320d. 370d. 
Repairs and renewals (Materials. b . 2968 109 1d. 2347 0.8754 1,315 | 0624d. | 1,158 0.5594. 
Salaries, office expenses and general superintendence} 1,695 0°646d. 1,330 0:495. — A = — 
Repairs and renewals of ỹʒỹq . зз... 4,118 1`572а. 5,165 19244. 389 0.1844. 299 01444. 
vnd { „ MDC PUE D 1,186 0 452d. 1,747 0 651d. 222 0:105d. 181 0:0874. 
Materials. een e svolte VATERS. ee ee ees 1,013 0˙386d. 1.090 0 406d. 166 0:079d. 118 0 057d. 
TAD Wageh 1... erret terne ынан. | 1,455 | 0-555d, 1,596 | 05954. — — — — 
FPV 364 | 01394. 451 | 071684, — — — — 
Salaries, office expenses and general superintendence! 100 0:038d. 281 01054. p — Ta = 
PP ˙ AA M MARQUE 35,293 |1344. 34,340 | 1279d. 11,363 | 5390d. 10,979 | 53064. 
Salaries and wages— stations and service. q 18,426 7˙052d. 19,340 1-208d. 8,021 5°8244. 7,795 5'770а. 
Fuel, lighting, water and general stores 8,025 3°063d. 5,850 2`1794. 2,452 1:1544. 2,350 1°136d. 
Electric litts—wages and materials 5,228 1:994d. 5,514 20534. — — e — 
Miscellaneous ехрепвев....................................... 5,551/ | 1°356d. 6,055? 13544. 910 0:4324. 834 * 0:4034. 
TTT. ·i¹iÜAꝛrʃ⁊ cna ꝛ ert eee. 6,475 | 2:47 1d. 6,729 | £'506d. „204 1:07 4d. 2,599 Lad. 
U AX ³˙ A 1.250 0:4774. 1,575 0:5124. 350 0:1664d. 450 0°169d. 
Salaries of secretary, general manager and clerks ... 2,591 0:989d. 2,645  0°985d. 1,176 | 0:5584. 1,202 | 0'581d. 
. a sins ene ibo KX EA EYE FR 6o 2,634" | 1:006d. 2,711” | 1:010d. 738° | 0°350d. 847! | 0-409d. 
Mane, Фе and) Vas... eee reso ee 882605 5,054% | 1:929d. 10,2548 | $818d. 3,002 | 14284. 3,185 I'538d. 
Afisocilaneous item . TT 1,9284 0205. 927" | 0'364d. 44S 0 212d. 166"! Q:080d. 
Per cent. to Per cent to | Per cent. to Per cent. to 
Total mean capital Total. mean capital] Total. mean capital Total. meau capital 
FINANCIAL RESULTS. expended. | |. | expended. — expended. | expended, — 
Working Profit for Half-veau rr . | £74,557 2167 | £92,019 249% 212,208 1:526% | £10,066 : 2447 
Sum carried to depreciation fund ...................... | nil — nil -— 1,500 0'188% 1,500 0:185% 
eee оо ссать ааеа здорава сабаз. 12,551 0:356% 15,290 0:414% 3,060 0:383% 5,265 0:403% 
BN FIEL Sar HEIC YORE uiuo а nc ee teo i3 aT 62,006 180% 76,729 2087 7,643 0:955% 5,301 0 655% 
Balance from last half-year’s account ................... 3,527 01007 | 5,874 0'159% 4.080 05117 | 2.695 0 456% 
Balance Available for Dividend .............................. | 65,533 1:867; 82,603 2:247, 11.723 14657; 9,293" | 1:147% 
Ordinary Dividend paid at per cent. per annum ...... 4% — 47% — 275 — 17 — 
Percentage of total expenditure to revenue 54:87. — 50577 — 10:577 — 15:57; | — 
Revenue per mile of Working Railway £228,900 — £31.770 — £4,490 — £4,110 | — 
Expenditure per mile of working railway .. .. ............ | £15,500 — £15,980 — £3,163 — £5,020 — 
Revenue per Passenger (Total 194d. | — 1944. — 1:844. — 181d. — 
Revenue per Passenger (from Farees 189d. -- 188d. — 181d. — — 
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THE ALTERNATE 
Dr. J. А. FLENG. 


LECTRI PO By A. T. 8NELL. 10s. 64. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practical). By Dr. G. Gon. 10s. 6d. 
ELECTRO- TRY. B Dr в G. GORE; 9g. 
PRACTICAL NOTES POR ELECTRICAL STUDENTS. By A. E. Emin. and 
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BERIES. 
SECONDARY BATTERIES.—By E. J. Wave. Fully {llustrated. The 
Author in this work will deal briefly with the Theory and fully with 


the Chemistry, Design, Construction and Manufac Secondary 

Batteries or Accumulators. Nearly ready. cus 

THE TELEPHONE.—By Dans SmoLam and F. О, RAPHAEL. In preparation, 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol IL By Dr. J. A. Fiemina. In preparation. 

ELECTROMAGNETIC THEORY. Vol. Ш. By Оштв Heavies № 


preparation. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL New Edition in preparation. 


RECENT DEVELOPMENTS IN TELEPHONY. 


The effect of the Telegraph Act of 1899 upon the develop- 
ment of telephony in this country is gradually becoming more 
definite. Results of the first period of working of the two pioneer 
municipal telephone systems at Glasgow and Tanbridge Wells 
have been published; the City exchange of the Post Office 
has been at work for some time, and the smaller metropolitan 
and suburban exchanges of this department are now being 
opened ; and last, but not least, improvements in the National . 
Telephone Co.’s system, accelerated by the competition which 
the 1899 Act encouraged, are now evident throughout the 
country. In the meantime, a large number of local autho- 
rities, in addition to Glasgow and Tunbridge Wells, have 


| obtained telephone licences, and the realisation of the muni- 


cipal telephone systems in some of these places is being rapidly 
pushed forward. 

The municipal telephone undertaking in Glasgow is one 
which was started under most favourable conditions. At 
Glasgow the telephone service of the National Telephone Co. 
was allowed, even by the company itself, to be wanting in 
efficiency, and the company did not enjoy any great degree of 
popularity. Competition with this service was rendered still 
more easy by the fact that the Glasgow Corporation could 
profit by its control of the streets and lay underground cables, 
while the company was obliged to rely on overhead wires and 
had to obtain its wayleaves as best it could; and another 
important factor was the public spirit of the Glasgow citizens 
which impelled them to take pride in and support to the 
utmost any trading undertaking ventured upon by their repre- 
sentatives. With all these advantages, to which must be 
added the natural desire of the engineers, managers and con- 
tractors connected with the scheme to ensure success to the 
first large municipal telephone undertaking, municipal tele- 
phony should be successful at Glasgow if it has any chance 
of success anywhere, and all who are interested in this new 
branch of municipal electrical engineering will do well to 
study the published accounts most carefully. Unfortu- 
nately, the figures apply only to nine months instead of 
a whole year’s working, and although the exchange is 
apparently now working at its present full capacity, it 
is evident, from the proportion of prepaid rentals entered as 
applicable to the year 1902-3, that during the period in ques 
tion the average number of subscribers connected to the 
exchange represented about half the present capacity of the 
switchboard. In these circumstances it is not surprising to 
find that the undertaking has practically been working at а 
loss—in fact, little else could be expected of the first nine 
months’ working of any municipal undertaking of the same 
magnitude. Although apparently there is a surplus of about 
£400, this is only left by omitting to make any allowance for 
depreciation (the total capital expenditure, it will be observed, 
has amounted to £126,800) and setting aside nothing to 


reserve fund. This is the more noticeable as only £1,960 ів 
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put to the sinking fund, although the Corporation’s licence 
expires in 1913—i. e., in 104 years after the year under review. 
We referred to this question of sinking fund and depreciation 
last February, in connection with a statement issued by the 
Tunbridge Wells telephone department, and it is evident that 
Glasgow has made precisely the same mistake as Tunbridge 
Wells in this matter. So far as is at present known, the tele- 
phone business of the Glasgow Corporation may be closed on 
December 81, 1918, on which date the PosrwAsTER-GENERAL 
may acquire it at a price representing the actual value of the 
plant and material at that date, exclusive of any allowance 
for goodwill. By rights, therefore, the Local Government Board 
should only have permitted the loan for telephone purposes 
on the understanding that this should be repaid at the date the 
licence expires." But since the repayment period is longer 
(80 years), it is evident that large sums should be written off for 
depreciation, so that the book value of the undertaking in 
1918 is its probable saleable value. Had these allowances 
been made it is evident that there would be a large deficit in 
the Glasgow telephone accounts, and from the figures before 
us (an abstract of which was given in our last. issue) it is by 
no means conclusive that the Glasgow telephone department 
will pay its way in the future. We would again remind our 
„municipal readers that Glasgow is situated more favourably 


iban any other town can be with regard to municipal tele- 
phony, and urge them to study carefully the Glasgow and | 
also the Tunbridge Wells accounts before risking their rate- | | 


‘payers’ money on the experiment of competitive telephony. 


We now come to the engineering side of the question. 


While there is evidence of most excellent work in the con- 
struction of the exchange switchboard at Glasgow, we cannot 
but think that it was a mistake to adopt a system which had 
already been tried and found wanting in Glasgow itself. Both 
in Glasgow and Manchester the call-wire system had been 
employed by the National Telephone Co., and in both these 
places it was the imperfection of this system which was the 
main cause of dissatisfaction with the company’s service, and 
the company has replaced it with a better system. The only 
reason we can see for its adoption by the Glasgow Corporation 
is that telephone subscribera were already accustomed to the 
call-wire method of communicating with the exchange, but 
the force of this argument is discounted by the fact that, out 
of the 4,697 subscribers to the Corporation exchange, 2,059 
had never been telephone subscribers before. What is also 
significant with regard to the fact that the National Telephone 
Co, has abandoned the call-wire system at Glasgow is, that 
their manager there was formerly manager at Manchester, 
which was the only other large town with a call-wire system. 

We are watching with interest the introduction of the 
common battery system in telephone exchanges, which has 
been going on apace since its first advent from the United 
States. Its praises have been sung far and wide, and there is 
no doubt that for quick, efficient and economical operating it 
is second to none. Its first cost must not be forgotten, how- 
ever, and, while it may be an excellent thing for large 
exchanges, it is surprising that the Post Office should have 
adopted it in the small exchanges which we recently described 
in our columns. The initial cost of the battery of accumu- 
lators and the power plant, to say nothing of the relays and 
the more expensive wiring of the switchboard itself, is very 
great when it is only for a 200-subscriber board in an exchange 
whose possible ultimate capacity of 1,000 subscribers is hardly 
likely to be approached for several years. Moreover, while 
we would not like to suggest that the recent deplorable fire at 
the London Wall exchange might have been due to such a 
cause, there is, undoubtedly, a greater fire risk in the case of 


the common battery system. This should be a consideration 
in determining whether this system is the most suitable for 
smaller exchanges, at which the engineers-in-charge are 
naturally less experienced, and are, possibly, little acoustomed to 
dynamos, batteries, fuses, and short circuits. A luminous-signal 
switchboard appears to be regarded as almost indispensable for 
large exchanges both in this country and the United States, but 
the employment of the combined indicator and jack to some 
extent on the Continent claims attention, and its adoption 
might especially be considered in the case of those exchanges 
which are not of the very largest size. In many small 
exchanges there seems no good reason for departing from 
the well-tried ** Standard ” switchboard which has for long 
actually been the standard pattern in most countries, These 
are only some of the engineering questions which have recently 
come to the fore in telephony. The increase in the number of 
owners of telephone exchanges, although it has disadvantages 
from the political and economical standpoint over single 
control by a Government department, should be beneficial to 
the technical development of telephony, and a combined 
simplification and improvement in the design of large tele- 
phone switchboards offers an excellent field for those whose 
interests are in the lighter branches of electrical engineering. 
a ee ea 
| REVIEWS. 

сев, on receipt of published price. Add 6 per cent. for abroad, or for foreign bonka ) 
Electrical Installations of Electric Light, Power, Traction 

and Industrial Electrical Machinery. By Rankin KENNEDY. 

Vol I.—The Electrical Circuit, Measurement, Elements of Motor», 


`. Dynamos, Electrolysis, (London: The Caxton Publishing Co., 1902.) 
9s. net. 


It is a matter for thankfulness that but seldom are we 
called upon to express such complete dissatisfaction as we 
have to do with the author's part of this book. It is not so 
much that the work bears evidence of lack of knowledge and 
experience of the subject ; what we complain of is its careless- 
ness of expression and incoherence of treatment. Generally, 
we can agree with the aims set forth in an author's preface, 
however much they may fail of fulfilment; but with 
Mr. xis first paragraph we are quite at issue, He 
Says: ". ; it is not necessary for a practical man 
engaged in еп; ineering to work out curves of permeability for 
iron; it is sufficient for him to have a table of exciting power 
required per inch length of iron to be magnetised to any 
degree within which he-works. It is more important for the 
practical man to know how to apply the facts and figures 
obtained by the pure scientist than to know how they were 
obtained. Hence this first volume refers to the methods for 
using ascertained figures or values without any pretence at 
explaining how such values have been arrived at.” 

It is difficult, even after a perusal of the book, to ccn- 
ceive a class of reader to whom it might be of service. 
In the above quotation from the preface the practical 
man" is referred to; later on the author addresses himself 
to the “ intelligent plumber, workman or student”; and 
still later on, to representatives of these vocations without 
the explicit qualification. Is it in order to appeal to the 
plumber that such an expression is used as ‘ but they will 
be for all practical purposes near enough the correct thing” ? 
Then, in what state of mind would the following, which are 
culled from various parts of the book, leave a student? ‘‘ We 
have to deliver so many watts of electrical energy through a 
wire to a distant point, not current nor pressure alone—we want 
something with horse-power in it.” ‘Any wire should be 
worked at а certain density of current, 1,000 amperes per square 
inch for short lengths and less for longer ones”; Adding 
lamps or motors in series multiplies the resistance 1 in a current. 
Adding lamps or motors in parallel divides the resistance by the 
number added," On p. 57 we find: " Fot motor work and 
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arc lamp circuits dead-beat instruments are necessary. In 
cheap instruments this is furnished by using an oil dash-pot 
to steady the needle. To this same class belongs also the fine 
accurate Kelvin balances, the Siemens dynamometer, the 
moving coil instruments of the D’Arsonval types, the ballistic 
and reflecting galvanometers.” 

In the second chapter some instructions are given for 
making simple measuring instruments for gaining a practical 
knowledge of Ohm’s Jaw. In detailing experiments with these 
and a battery, the author ignores the internal resistance of the 
battery even in the calculations given as showing what results 
are to be expected. It is true that in the 5 part of the 
chapter, where batteries are referred to, the fact that they 
have internal resistance is stated, and also that in practice 
that resistance should be so low that it is almost negligible.“ 
But in any attempt to teach students Ohm's law experi- 
mentally it is misleading to suppress that part of the total 
circuit resistance which ig afforded by the battery. Rather 
should the battery be so chosen as to make clearly manifest 
to the student that it is the total resistance of the circuit which 
should be taken into account, and not merely the conductors 
and translating devices. 

In the discussion on the use of globes on arc lamps 
the following is delightful :—“ For lighting streets and large 
interiors the large arc lamp is quite correct, the only fault 
being the use of obscure globes—another case of unreason- 
ing habit. At great expense a powerful light is produced, 
and then straightway an. extinguisher is put upon it 
extinguishing 60 per cent. of the expensive light. This pro- 
cedure wants a lot of explanation to justify it. It is 
fashionable; that is all that can be said for it. 
This practice is ridiculous, and should not be perpetuated. 
The competition of inoandescent gas for street lighting is 
serious, . . . . and the gas people don't place their lights 
under a bushel nor up in the sky, but in clear lanterns. 
‚ . . « The electrical engineers do not sufficiently study 
these details.” 

The matter dealing with the principles and the types of 
meters would very likely prove useful, but why are arc lamps 
sandwiched right in the middle of this discussion, and then, 
again, between arc lamps such lamps as the Nernst and the 
Cooper-Hewitt ? | 


Instruments et Methodes de Mesures Electriques Industrielles. 
By H. AnMaGNAT, Chef du Bureau des Mesures Flectriques des Ateliers 
Carpentier. 2nd Edition, 1902. (Paris: G. Naud.) 


This work of 599 pages forms a complete description of the 
principal instruments used both in the laboratory and in com- 
mercial electrical measurements, with an exposition of their 
principles and the methods of using them, The book is 
divided into three sections ; the first of these deals with 
measuring instruments and standards. The first chapter goes 
very thoroughly into the elementary principles of oscillating 
systems, such as those used in galvanometers, and treats also 
of the different methods of suspension, such as pivots, cocoon 
and quartz fibres, metallic wires or strips and springs. It 
gives practical directions for the attachment of fibres, &o., as 
well as going into the theory. The second chapter deals with 
the means for measuring the deflections, and goes thoroughly 
into the question of scales and their illumination mirrors, and 
telescopes. 

The remaining chapters in Section I. deal with galvano- 
meters for direct and for alternate currents, electrometers, 
standard and other resistances, current standard balances, 
standards of E.M.F. and condensers. The last chapter deals 
with the setting up of the measuring instruments and with 
means for overcoming vibration, a most important point 
when the observer has to use a room at the top of a building, 
or even a room in the basement near considerable traffic ; it 
also treats of accessories, such as keys and commutators, 
sources of current, &co. The second section is confined to the 
description and theory of the instruments used in commercial 
measurements, and deals with ammeters and voltmeters for 
direct and alternate currents, wattmeters, electrostatic volt- 
meters, recording instruments, and ampere-hour and energy 
meters. It would need a very large volume to describe all 


the different varieties of these that have been. brought out, 
so the author contents himself by describing а. certain 
number of the most typical forms and those most in use. 
The third section deals with methods of measurement 
involving the use of the apparatus described in the first two 
sections. The first chapter of this section deals with the 
theory of errors, and general methods, such as deflection 
or null methods of measurement, and with the calculation and 
classification of results. Succeeding chapters, with all the 
different electrical measurements, both in theory and practice, 
from resistances to power in alternating current circuits. The 
last chapter deals with oscillographs, phase-meters and fre- 
quency-meters. This work, covering practically the whole 
ground of electrical measurements, ought to form a most 
valuable addition to the library ofall electrical engineers. That 
it has been appreciated in France is shown by the fact that 
it has gone into its second edition within a year of its publi- 
cation. It is illustrated with 228 figures of instruments 
described and skeleton diagrams of connections. 
E. C. R. 


Notes on the Construction and Working of Pumps. By EDwann 
C. R. Manxs. (Manchester: The Technical Publishing Co., Ltd.) 
38. 6d. net. | 


As the author remarks, this book is intended for users 
rather than makers and students of pumping machinery. It 
contains a number of plates and diagrams of most of the well- 
known pumps in use at the present day, and describes in 
detail the action of ram, piston-pattern, boiler-feed, hydraulic- 

ressure, electric and centrifugal pumps. It also deals with 

ydraulic rams and manual and animal power pumps. Every- 
thing is put clearly and concisely, and all formula are illus- 
trated with numerical examples, although the knowledge of 
mathematics required does not extend further than simple 
equations. We can recommend this book to those whose 
duties bring them in contact with pumps as being of great 
practical use. 


Gas and Petroleum Engines. Translated and adapted from the 
French of Henry de Graffigny, and edited by А; G. Elliott, B. Sc 
(London: Whittaker & Co., 1898.) | 


This book constitutes "Vol. II. of Whittaker’s electro- 
mechanical series, and, in the space of 188 small pages, 
attempts to cover the wide field comprising not only the his- 
tory and principles of gas and petroleum engines, but also 
descriptions of the several makes and types. | 

When, further, gas generating plants are found to be dealt 
with in the above limits, i& will be at once apparent that the 
discussion must, necessarily, be very superficial. Having 
said that of this unpretentious little work we have stated its 
most apparent shortcoming, for it deals with its subject with 
а clearness and accuracy not usual in this class of book. 


A Graduated Collection of Problems in Electricity, Comprising 
all Branches of Electrical Science. By RoszBr WEBER. Trans 
lated from the third French edition by Edward A. O'Keeffe. (London: 
E. and F. N. Spon (L*d.), 125, Strand. 1902) 78. 6d. net. 


The number of problems contained in this book is 746, and 
they cover practically the whole ground of the course on 
electricity and magnetism given at most technical colleges. 
The author states in his preface that the figures employed 
are generally the result of measurements actually made and 
not imaginary ones. This, of course, adds to the value of 
the questions for educational purposes. Lecturers and demon- 
strators, as a rule, prefer to set their own questions, but it is 
certainly useful to have a book of questions on which to draw 
if necessary, and as such this book may prove useful. It should 
also be of aid to students wishing to work additional problems 
for themselves in the subjects they are given at lecture, par- 
ticularly as a short working out of each answer is given after 
the question. We think, however, that it would have made 
the book more useful in its latter capacity if the answers had 
all been put together at the end of the book, as it certainly 
requires а considerable effort of mind to avoid looking at the 
answer when reading the question as now placed. R 
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THE CAPABILITIES OF THE MILAMMETER AND explained in a practical manner by Fisher and Darby, where 


THE GALVANOMETER IN GENERAL AND SUB. 
MARINE CABLE TESTING. 


BY C. W. SCHAEFER. 


The manifold capabilities of the direct-reading milammeter 
are of such far-reaching importance to electricians, not only on 
account of the simplicity attending its use, but also because in 
practical work its adoption is destined to supersede many of 
the more laborious systems of testing and calculation which, 
in spite of their greater refinement of method, are, for the 
purposes intended, often less accurate in result. These methods, 
admittedly not new in theory, have not, so far as I know, 
been described in manner befitting their practical value as 
regards their application to milammeter work. 

More especially, perhaps, are the advantages of a milam- 
meter apparent to eleotricians engaged in submarine cable 
work, where it is essential for purposes of fau]t or break locali- 
sation work that the extremely small currents dealt with should 
be known almost in absolute measure, a proceeding which 
experience has shown to be quite unattainable by mere calcu- 
lation based upon the preliminary tests of the batteries used. 
A primary battery, for instance, may be tested separately for 
E.M.F. and internal resistance by the most accurate methods 
in vogue, but the polarisation and variation of its resistance 
under its working conditions generally combine to modify those 
determinations in a most unexpected manner; the rate of 
change being of so complicated nature, involving amongst other 
variables time as one of its functions, that even were it possible 


to determine the law, its application in practical work would 


be quite impossible, leading only to intricacy and confusion. 

The importance of using a battery free from rapid fluctua- 

tions is very evident in cable work, where the capacity effect 
accentuates the evil, in many cases the onus of its delinquencies 
being attributed to the behaviour of the break or fault under 
test. Here, again, the milammeter comes to the fore, enabling 
a preliminary and continuous test to be made under similar 
conditions of discharge rate as are to be expected during locali- 
sation, and revealing during the latter process a clear insight 
into the behaviour of a variable fault, which, with its superior 
exactness, a bridge test alone can never follow up with sufficient 
rapidity. 
First and foremost it is a matter of importance that the 
calibration of the instrument should be known and checked 
from time to time in order that the correction for any particular 
point on the scale may be arrived at by referring to a curve 
sheet, or more conveniently, perhaps, by a tabls of errors." 

The absolute calibration is not so necessary for break tests, 
which depend mainly upon the relative values of the currents 
applied, but whereversimultaneous methods are adopted from both 
ends of a single cable, the absolute values of current should be 
known as accurately as possible.“ This absolute calibration is, 
after all, an easy matter, and wherever a potentiometer, Thomson 
and Varley's slides, or a Sullivan universal shunt are obtain- 
able, can best be effected by measuring the potentials (by null 
method) at the terminals of a known resistance placed in circuit 
with the milammeter, and taking simultaneous readings of 
potential and index value of the current in the region. of at 
least every tenth division of deflection, care being taken to avoid 
heating the resistance by a too long application of the current. 
With this data the true currents can be calculated. Wherever 
slides are not available, another method of calibration will be 
deacribed presently, the utility of which in cable work will, it is 
hoped, satisfy a long felt want in enabling currents to be 
appreciated with adequate precision in the order of a few 
micro-amperes and upwards. 

Defore proceeding to describe its adaptability to measure- 
ments of batteries, resistances, &c., it should be pointed out 
how certain formula of formidable appearance are rendered 
absurdly simple with the assistance of the milammeter, which 
lends itself admirably to a more simple and practical mathe- 
matical solution of numerous problems. 

Take, for instance, the instrument-zero “ Reversals” method 
of measuring the C.R. of a cable described in “ Kempe,” and 


* The Electrician, Vol. XXXIX., p. 17. 


the formula is expressed as follows : 


"E. Z(z+k)(c+k) _ 
5 0 eel к), 


b | 
((% +). пасва ж E 
These equations hold good so long as the battery is constant 


as regards E.M.F. and internal resistance, and therefore does 
not polarise. If, however, we measure the currents to line 


where, 


simultaneously with the apparent resistances of the circuit, 
these results will be in excess or defect of the normal line 


resistanoe L, by quantities which are directly proportional to 
the E.C. potential, and inversely as the current, or 


LS -A. e 


where e represents the E. C. potential (millivolta) and c the 
current through L in milliamperes. i 


Also, when the current is reversed, and nc its value 


( 


Also, let the difference between the readings А ~ B= d. (5) 
From these three equations we get à 
Ad J | 
азы (5 +1 (6) 
or, in other words, the true value of the measured resistance 
L will lie between A aud B in inverse ratio to the current 
strength, from which follows the simple rule :— 
The resistance to take effect on the reading with the lower 


current will be (Ein part of the differenoe between the two 


readings.” 

The sign of this quantity is easily seen when it is borne in 
mind that the true U.R. must lie between the limits A and B, 
whatever their values may be. 


LTB. 
зс 


Example.—With a positive current to line and nom 291 


— 10:05 milliamperes, the reading В was 1,477 ohms; and 


when reversed C = E. = 9:85 milliamperes, and the reading 
А —1,510u. | 
10:05 „ E 
Vien NEUE 1:02, and d=33, 
L=1,510- 330 ca ) = 1,510 - 16-7 1, 493-30 
І 1:02 +1 | d ' 


Let us now consider the Mance test for eliminating a steady 
Е.С. in the same way, for after all, as Dr. Kennelly has shown, * 
the changing of the ratio coils does nothing more complicated 
than alter the current to line. The applied currents are in the 
same direction however, so that with the increased value of 
current we have 


е 
+ = 
LI =B, (7) 
A being greater than B according as the signs are taken 
positive or vice versa. This equation, together with (3) yields 


L-Az4(."). 8 3 (8) 


d, as before, being the diſſerence between the bridge readings. 
The second term in the equation takes effeot on the reading 
with the lower ourrent, and the sign is positive or negative if 
the E. C. is acting with or against. Practically this is known 
by observing the direction of the E. C.— namely, if for bridge 
balance deflection towards left means less resistance required in 
the R side to balance L, then, if before the application of the 
battery the E.C. deflection is to the left, the positive value is 
taken and vice versa. 

Clearly, therefore, it is an advantage to keep the ratio coils 
constant and vary the currents in any other way, such as by 
altering the number of cells or the resistance in circuit with 
them. | | 


* The Electrician, October 14, 1887, p. 481. 
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Example: " | Care should be taken that the milammeter is not subjected 
e E ‚198 ao „in; ЗИТ .to unreasonable currents which might injure the pivots, bend 
Mn д toine 9. 9-9 milliamps. Observed resist. = 1,5100, the pointer, and thus alter the calibration of the instrument 

Өү: „ 98 o" ER -and the balance of the moving coil system. 
With Z to line —— = 4:9 milliamps. Observed resist. = 1, 5270, À mental calculation should always be made by dividing the 
й 99 E.M.F. of the cell or battery by the average current it is 
dais 9 09 ‘expected to give; for instance, if 100 milliamperes is to be the 


The Е.С. was acting against the testing current. 


135% _ 2°02 (1,527 — 1,510) _ 
L= 1.5270 1 = 1,493 30. 


The measured value to Е.С. zero in both the examples given |: 


above was about 1,494w. 
In the same manner a simple rendering of the Kennelly two- 
current break test is obtainable as follows : 


. | . | x + f= A, e а LI e . . (9) 
the reading to E.C. zero with the smaller current c. 
f 
+. = В, К 10 
Vn (10) 


the reading to E.C. zero. with the higher current zc. 
From these two equations we get 


In - 1 
The break test I described* can be expressed in a similar 
manner and is derived from the following equations : 
a+f=A, (12) 
where A is the observed scale zero readiug with current с, 
corrected for Е.С. in terms of e/e, 


(13) 


where B is the observed scale zero reading with current nc, 
corrected for Е.С. in terms of e/nc, : 


їзу cos 


z=A-(A-B) (1 =A- 4210 (м) 


of similar formation, the general equation being æ А + dP. 
They differ only in the coefficient P, which depends upon the 
ratio of the currents », and in the above form are more easily 
remembered than the usual formul: for the several testa. 
For convenience of reference, the values of P corresponding 
to those of n should be worked out and tabulated in the 
region of the best values for the particular test, and advancing 
in steps of 0'1. These best values are: for Reversals n= 1 
Mance п = 2, Schaefer n = 2:5 and Kennelly n=4. 
In break methods, too, the milammeter is most useful in 
watching the sealing of a fault under the positive current, a 
proceeding that should never be neglected, for an exposure 
within the gutta-percha, or an-end buried in mud or sand 
would appear to be beyond its true -position and of larger area 
than it really is. Besides that, bare figures alone can, of 
course, never be trusted to entirely in localisation work. 
Since in practical telegraph work the currents are most con- 


veuiently expressed in milliamperes, in describing the ensuing | 


methods this convention will be adhered to throughout, unless 
specified otherwise, whilst potentials will be expressed in 

millivolts. . ! | 

То Find the Internal Resistance of a Battery, the E.M.F. 
being known and assumed Constant.—In circuit with the cell 
or battery to be tested insert an adjustable resistance R and 
the milammeter m, and get a convenient reading с. Then 
E being the E. M. F. in millivolts, and 5 its resistance | 


b=” (Ren). | (15) 


Ezample.— The E. M. F. of a 80-cell chloride of silver battery 
was found to be 32:9 volts, and when joined up through 
(К+ т) = 501-8 +0°3 = 501-6 the current observed was 50:8 
milliamperes. 
| p = 921900 

| 90:8 
* The Electrician, October 15, 1897. 


- 001:6 = 1460. 


. whence, 
t 


working rate of а 10 cell battery, the E.M.F. per cell being 


approximately 1,500 millivolts, commence by inserting at least 
1,500 x 10 1500 R 
— 100 00 = w= Ц. ; 

The above test affords a ready means of testing the individual 
cells of a battery, the standard for comparison being the current 
obtained from a good cell, the condition of which has been 
ascertained in the manner hereafter describéd. It is especially 


‘useful in ascertaining the condition of trays, Fuller’s, or dry 
cells, which are being so universally used nowadays. 


This 
method is not reliable when the battery polarises appreciably. 

To Find the Resistance of a Cell or Battery and also its Effective, 
E. JI. F.— Obtain a readable deflection C with a resistance R in 


circuit, and calling (m+R)=R,, where m is the resistance of 
‘the milammeter 


then 


v= A- (A - B( 2) -A-a(. +”), ay | 


E=(C(b+R,). . (16) 
Next, increase R by N ohms, so as to approximately reduce 


the current to half its former value, say ci. 
і * 
Therefore, 


E=c,(b + Ri 4 N), 


N R 
N 2g R. 


(17) 
(18) 


When с, = с, formula (18) simplifies to ö -N R, but in prac- 


‘tice it is a quicker process to make ei approrimateiy one-half 
of C, and work out the result as follows: 


Eæample.— Preliminary tests were taken of a 50-cell Leclanché- 


Barbier battery, the E. M. F. by null method with slides being 
72-45 volts, whilst its resistance by Muirhead's method was 
‚ 144 ohms. 


It will be observed that equations (6), (8), (11) and (14) are all | 


By milammeter the following results were obtained :— 
R,= 702:69 and C=83 milliamperes, 
R,+N=1,505 80, and ' c,=43 milliamperes. 


N= 803-20,  (C—c,)=40 milliamperes. 


43 
= (803-2 x 7°) — 702-6 = 160: 
b (803 x 2) 702-6 = 160-8, 
R,=301:'20, and C156 5 milliamperes, 
R, + N = 752-80, and c= 77:0 milliamperes. 
"o N-451060, (С- с) = 79:5 milliamperes. 
TTN ant.9 146. 
and b= (451 6 x ras) 301-2 = 136:1o. 


The effective E. M. F. is determined as follows from equa- 
tion (16): E = 83 (160:8 + 702 6) 271,662 millivolts, or 71:662 
volts, and in the second case E = 156:5 (136:1 + 301:2) = 68,435 
millivolts, or 68:435 volts. | 

The above testa illustrate the double fact already alluded to— 
viz., that the resistance of a battery decreases as its rate of 
working increases, its effective E. M. F. falling off at the same 
time. 

Owing to these variations it is evident that the resistance of 
the battery is less for the C reading than it is for the smaller 
current c,; thus the resultant value of J, as given in the 
above formula, can be proved to be somewhat in excess of its 
true value with the larger current C. The polarisation, how- 
ever, has a compensating effect, so that if the tests are taken 
rapidly one after another and repeated in cyclic order, the error 
is negligible in practice, and b, therefore, may be considered 
a mean value between the limits C and ci. So far as the 
measurement of E is concerned, it might be objected that 
since the milammeter method differs in result from the 
more delicate tests taken in the first instance, the system is 
useless. Undoubtedly the superiority of refinement is impera- 
tive for purposes of insulation tests by direct deflection or 
condenser throws, but a battery should always be tested under 
approximately the same conditions as will be required during 
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actual working. By increasing the sensitiveness of the inil- 
ammeter sufficiently to come within range of smaller currents, 
the E. M. F. can be determined approximately more and more 
perfectly to its value by null or condenser method. 

The application of a milammeter in conjunction with a 
galvanometer for this purpose will be described progressively. 


(To be continued. ) 


THE FINANCIAL BASIS AND DESIGN OF ELECTRO- 
LYTIC METAL REFINERIES." 


BY ARNOLD PHILIP, В.8С., A. I. E. E., F. I. o. 
(Continued from page 599.) 


Cost of. Dynamos and Switchboard.—It is quite clear that the 
output of the dynamos must vary in precisely the same manner 
as the power it is necessary to instal, and as the electrical 
power developed may be taken as 85 per cent. of the motive 
power installed, and as the cost of supply and erection of this 
plant may be taken at about £11 per kilowatt output, the cost 
of the dynamos and switch-gear, including erection, may be 
obtained from the expression : 


Cost of dynamos and switchboard, 
including erection, in pounds } = 0-056TD. 65) 
For a works having an output of 1,000 tons per annum, 
and employing a current density of 10 amperes per square 
foot, the dynamos would, therefore, cost £560. 


Cost of Electrolytic Vats.—If the anodes and cathodes in an 
electrolytic vat are packed as closely together as is possible, 
having due regard to the avoidance of a short circuit, which is 
the more liable to occur the more closely the anodes and 
cathodes are permitted to approach each other, it is evident 
that, however or wherever the vats are set up, provided that 
they are as closely packed as possible, the yield of copper per 
cubic foot of vat space must depend only on the current- 
-density employed. The following results, obtained from 
various writers on the electrical refining of copper, show how, 
at the same current density, the output of copper per annum 
per cubic foot of vat space varies from this fixed value. The 
variations which are actually observed are due to the greater 
or less distance between the anodes and the cathodes (the 
greater the distance the less the copper output per cubic foot 
of vat space) and the different heights of the lower ends of the 
electrodes above the bottom of the vats (this greater height is 
necessitated sometimes in dealing with anodes giving large 
quantities of mud deposit, and, of course, reduces the output 
of the vat per oubic foot). Sederholm states that in American 
refineries from 1:5ір. to 2:5ір. space is allowed between the 
lowest portion of the electrodes and the bottom of the vats. 
Lastly, the larger the vat the less fraction of the available vat 
space is lost in clearance between the electrodes and the sides 
of the vat. The size of the vat must not, however, be too 
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Table III. Particulars Concerning Vat Space Required at 
various Re/ineries. 


Vol. | 


— а | E 
Output Cur. $8, | ag: 

| | Total Son, 8 2 

Autho- e Ne. vat co а dy n 2 ges HE H 

Works. І » | of | space | СОРР ушакта 8 3 5 
rity. vat in vate in in tons amps. > д 3.9 2 - g 

сир: |  jeubft.| POF | Per 3898 ход 

ft. annum. ] eq. ft. 3 5 8. Аде 

; О ё, а © 


Басһе .. Watt 75 20 1,500 1286| 1952 2954 | 27 
Anaconda. Elect, 1324 1,200 158,000 64,280|10 (1) 24717 2 


Vol. 38 
Elliott . Watt 30.25 240 7,260| 5786| 8888, 1176 | 35 
Elkington бое 42 200 8,400 | 643 10 9961 | 275 
(Pembrey) | | | | 
Anaconda. + 140 1.400 196,000 47,250 15 5595 | 20 
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* Copyright. From a forthcoming work by the Author, entitled: 
“ The Electro-plating and Electro-refining of Metals.“ 

1 From Paper in the Flectrical World and Engineer, Vol. XXXVII., 
рр. 186, 187 ; abstracted in Science Abstracts, Vol. IV., 1901, p. 425. The 
output of copper here given is stated to bethe actual output. The output 
in the other Anaconda return in this table is that culeulated from the 
electrical output of the dynamos installed. 


great, or inconvenience in manipulation is found to occur. The 

smallest annual copper output per cubic foot at unit current- 

density is, therefore, to be expected from small vats with the 

5 far apart, and having the lower ends high above the 
ottom. 

From these results it is evident that, with a reasonably 
satisfactory distance between the anodes— gay, about fin. to 
Zin.—a space of 60 cubic ft. of vat per ton of copper produced 
per year, at а current-density of 1 ampere per square foot, 
should be amply sufficient. The cost of well-made electro- 
lytic vats of pitch pine, lined with lead, should not be greater 
than 4s. per eubic foot if the vats have a capacity of at least 
80 cubic ft.; smaller vats cost more per cubic foot, and the 
amount of capital which should be invested in vats for a given 
annual output of T tons of copper obtained with a current 
density D is given by the expression : 


Cost in pounds of vats = 125. ; 


(6) 

The cost of vats for an output of 1,000 tons of electrolytic 
copper per annun, if a current density of 10 amperes per 
square foot is employed is, therefore, £1,200. 


Cost of Electrolyte—The cost of the electrolyte per cubic 
foot naturally varies a3 the cost of copper sulphate. The 
solution employed contains about 12lb. of copper sulphate 
crystals per cubic foot, and has a density of 17:5? Baumé. 
Sixty cubie feet of this strengih of solution costs, if copper 
sulphate is £15 per ton, £4. 168. 4d., whilst if copper sulphate 
costs as at the date at which this Paper was written (March, 
1901), £25 per ton, the cost of 60 cubic ft. of the electrolyte 
becomes £8. 1s. 2d. 

The capital it is necessary to put down in electrolyte is 
given by the expression : 


. „ 0°8Т5 
Cost in pounds of electrolyte required - D, (7) 


where S = price of copper sulphate crystals per ton in pounds. 
Thus the cost of the electrolyte solution for an output of 
1,000 tons of copper per annum, and using a current-density 
of 10 amperes per square foot, is £833. 68. 8d. if copper sulphate 
crystals cost £25 per ton. | 


Cost of Copper Anodes.—The amount of capital invested in 
anodes, for a given output of tons of refined copper per annum 
at unit current-density, depends upon the thickness of the 
anodes employed. Of course, the thinner the anodes are cast 
the less amount of capital need be sunk in this form, and it is 
desirable, therefore, that the anodes shall be as thin as pos- 
sible, down to perhaps 0:25in.,* for the amount of capital 
invested in this way is usually an important sum. It is inte- 
resting to note that a current of 99:54 amperes running day 
and night for 360 days will deposit an amount of copper weigh- 
ing one long ton, and the anode surface required, if a current- 
density of 1 ampere per square foot is employed, is, therefore, 
99:54 sq. ft., or, as both sides of the anode plate are available, 
a plate having an area of 49:77 or, say, 50 sq. ft., is required 
per ton output per year at unit current-density. Therefore, if 
the current-density is D amperes per square foot of anode sur- 
face, andif the output of refined copper is T tons per annum, 


- | whilst the cost of anodes is P pounds per ton, and t is the 


thickness of the anode plates in inches, the cost of the anodes 
required is obtained from the expression : 


Cost of anodes in pounds J (8) 


Thus, for example, if the cost of anodes is £70 per ton and 
the thickness 1 Oin. whilst the output of the refinery is 
1,000 tons per annum and the current-density is 10 amperes 
per square foot, the cost of the anodes required would be 
£7,000. This is equivalent to 100 tons of copper—that is, the 
weight of the anodes is 10 per cent. of the annual copper 
output of the works. At Anaconda the weight of the anodes 
is 10°85 per cent. of the annual output. (Electrical World and 
Engineer, Vol. XXXVIL, pp. 186, 187; abstracted in Science 


* The difficulty with thinner anodes is that they have to be so frequently 
replaced and the remains of the old ones re-melted and re-cast that the 
charges for these operations become excessive, and it is therefore more 
economical to employ thicker anodes, notwithstanding the larger capital 
thereby necessitated. 
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Abstracts, Vol. IV., 1901, p. 428.) It is probable, therefore, 
that г should be slightly over lin. instead of lin. as here taken. 


Cost of Copper in Stock, including Cathodes and Copper Leads, 
év.—Gore states that at least a weight of copper equal to the 
weight of the anodes employed must be considered as in stock 
in the form of copper leads, cathode plates, and stock of copper 
for fresh anodes. The cost of the copper leads may, however, 
be estimated with moderate accuracy from the known details of 
the copper refinery at Anaconda and from the following con- 
siderations :—If the output of the refinery and the current- 
density at the anodes is fixed, and the current-density per 
square inch cross section of the conductors (=a) is varied, it 
is clear that the weight of copper employed in these conductors 
varies inversely as a. Again, if a is kept constant and the 
current-density D at the anodes is also constant, we may вау 
that the volume of the vats must be increased either (1) by 
adding more vats of the same size in series, or (2) by setting 
up a fresh’ set of the same number of vats in series with a 
separate dynamo—i.e., duplicating the plant, or (3) by 
increasing the width of the vats only, their length remaining 
constant. In all these three cases the weight of copper 
employed in the conductors must vary directly as the output 
of copper. T. But the volume of the vats may also be increased 
(4) by increasing the length of each vat only ; it may then be 
seen that both the cross-section of the copper conductors and 
their length must be increased in the same ratio—that is, the 
weight of copper employed in the conductors will vary directly 
аз 72. Lastly, in an intermediate case (5), if the dimensions 
of the vats are altered so as to doublé or treble, &o., their 
volume, and therefore their output, whilst the vats are kept at 
constant depth and of similar form of plan, then each of the 
horizontal dimensions of the vats must be multiplied by the 
square root of the factor by which the output has been multi- 
plied. That is, the length of the conductor must be increased 
by multiplying it by the square root of this factor, whilst to 
maintain the current-density in the conductors fixed the cross- 
section of the conductors must be also increased by multiply- 
ing them by the factor by which the output is to be increased : 
this, therefore, means that the weight of the copper employed 
as conductors must be varied directly as T^:. As for moder- 
ately large installations some maximum size of vat is employed 
for reasons of economy and convenience of handling, and also 
on account of the cheaper cost per cubic foot of vat and its 
larger output per cubic foot, it is a reasonable supposition 
that some form of the first three of the foregoing methods of 
increasing the vat space will be adopted, and in this case we 
have the weight of copper employed as conductors varying 
directly as T. : 

Lastly, the weight of conductors used is independent of the 
anode current-density D, if the output T is kept constant and 
the current-density in the conductors a is also fixed. 

The equation for the weight of conductors used along the 


sides of the vats is, therefore, of the form W = K’ T , where W is 
| , а 


the weight of conductors in tons, and K is some constant; or, 
if P’ is the cost of refined copper per ton in pounds, then 


The cost of conductors in pounds = K ET. 
a 


I have made an estimate of a probable value of this constant 
K' from the following details concerning the Anaconda 
refinery obtained from а Paper in The Electrician (Vol. 
XXXVIII., p. 144). 

At Anaconda a 1,270kw. dynamo of 75 volts and 3,600 
amperes runs 200 tanks in series; each tank ig 250cm. long. 
The total length of tanks is, therefore, 50,0002m., and adding 
one-fifth of this length to allow for inter-connection between 
the vats and connection tothedynamo, the total length of these 
leads must be 600 metres each, for the positive and negative, 


and this length of lead has a cross-section of 3:009 sq. in. ; 
a 


кс ор cubic in., and the 

2:54a 

120,000 x 8,600 x 62:4 x 8:9 
2°54 x 1,728 x99-40xa ` 

bered that 100 amperes per vat yields an output in 860 days 


its volume is, therefore, 


weight in tons is If it is remem- 


of 24 hours each of one ton of copper, we have, using the 
formula WK 2 already obtained, 


120,000 x 3,600 x 62-4 х 8:9 _ K. 200 x 36 
2°54 x 1,728 х 294 x a a 
Whence K' = 8:89. 
Thus, if W = the weight of copper in tons used as conductors, 
Т the annual output in tons of the refinery, and a is the 


current-density per square inch cross-section employed in the 
copper conductors, we have W = 8:39 a and if P’ is the price 


per ton in pounds of the refined copper of which the leads are 
made, then the capital sunk in leads is found from the 
equation. 


Prime cost of copper conductors in pounds = 339P, (9) 


Thus, if P’ = £75 per ton, and the output of refined copper per 
year is 1,000 tons, whilst the current-density in the copper 
conductors is 250 amperes per square inch, the prime cost 0 
the necessary copper leads would be £1,017. 


The above estimate only, however, includes the cost of the 


two positive and two negative copper mains running the 
whole length of the vats, and allowing an extra length of one- 
fifth of the total length of the vats for inter-connections of vat 
to vat and to the dynamo, but it does not include the cost of 
the cross-bars on the vats from which the anodes and cathodes 
hang; these cross-bars may be conveniently made of flat iron 
bars, ав at the Anaconda Works, or old steel rails of small 
scantling may be used. The cost of this part of the con- 
ductors may, therefore, be reduced to a very small amount, 
and will probably be amply covered by allowing about a fifth 
of the cost of the copper in the main conductora. The total 
capital invested in conductors, whether of copper or iron, may 
be taken as being fairly represented by the expression 


Cost of copper and iron conductors = 10521, (10) 


And thus for 1,000 tons output per annum at а current-density ` 
in the copper of 250 amperes per square inch, the copper 
costing £75 per ton, would be £1,215. 


If for the remaining copper in stock for casting fresh anodes, 
and for the cathodes a third of the amount actually invested 


in the anodes is allowed, а sufficient provision for copper will 
have been made. At Anaconda the anodes are renewed in 


each vat every 84 days—i.e., about one-tenth of the total 
weight ab a time. (Electrical World and Engineer, Vol. XXX VIL, 
pp. 186, 187.) 

Collecting all the amounts of capital for copper anodes, 
cathodes, stock anodes, and copper and iron conductors 
together, we obtain the expression for the capital invested in 
these items : 

K-18471P 4.05 E.. (11) 

D a 

If the thickness of the anodes is lin., and the anode copper 
costs £70 per ton, whilst the output of the refinery is 1,000 tons 
per annum, and the current-density at the anodes is 10 amperes 
per square foot, whilst the current-density in the copper con- 
ductors is 250 amperes per square inch, and the copper of 
which they are made cost £75 per ton, the total amount of 
money invested in the above-mentioned items of anodes, 
cathodes, stock anodes and the current carrying conductors 
from formula (11), £10,548. This amount is half as much 
again as the amount of capital invested in anodes alone— 
namely, £7,000—and this is lower than Gore’s estimate that 


the total copper in stock must weigh at least double the . 


amount employed as anodes. Probably, if it were desired to 
reap as far as possible the advantages of a low market in 
which to buy anodes, it might be advisable to hold rather 
more copper in stock. The question of the rise and fall ia 
price of the copper, however, as it is pratically incalculable, has 
been excluded from consideration in the present investigation. 

Cost of Circulating and Purifying Plant for Treating Elec- 
trolyte.—The amount of the capital invested under this head 
is not large per ton output per annum, and in the absence of 
any very reliable details on this point I have supposed it to 
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be represented by a quantity proportional to the output, but 
independent of the current-density, which must very closely 
represent the true facts of the case, and the following expression 
may be employed to caloulate out this quantity : 

Prime cost of circulating plant in pounds = C4 T. (12) 
That is, for a refinery having an output of 1,000 tons per 
annum the cost of the circulating plant would be £400. 

At the Anaconda refinery, where the output is 64,280 tons 
per annum, one 30 B. R.. steam-driven air compressor is 
used for the circulating plant; but, of course, the chief cost 
under the heading of the circulating and purifying plant is 
that of the lead pipes, lead-lined tanks and lead burning. 
F. R. Badt, in some published estimates for a copper refinery 
having an annual output of 5,357 tons (Electrical Engineer of 
New York, Vol. XIII., 1892, p. 598), states that the electrolytic 
vats would cost £1,500, the pipes £800, the sheet lead lining 
£5,600, the lead burning £800, and the steam injector £200, 
being a total of £8,400 for the vats and circulating plant, 
whilst these two items, when obtained by the formule deve- 
loped here, work out at £5,857 for the vats, and £2,142 8 for 
the circulating plant, giving this a total of £7,499-8, results 
which only differ by about 10 per cent, in their totals. 


(То be continued.) 


A SIMPLE TELEPHONIC RECEIVER FOR WIRELESS 
" TELEGRAPHY.* 

2 BY L. BLEEKRODE, 

Whilst engaged in some testing experiments with an installation 
for wireless telegraphy (Popoff system) between the Hook of Holland 
and the Government lightship, lying at a distance of 16km. from 
shore, it occurred to me to try telephonic communication. As the 
necessary apparatus, now constructed by different companies, could 
not be procured without much delay, I made myself a most aimple 
arrangement, yet yielding excellent results, an account of which may 
interest those occupied in similar experiments. 

I fixed two parallel pieces of carbon (as used in an ordinary arc 

lamp) having a length of 5cm. on a square piece of wood, and made 
with it a circuit including a couple of dry elements (small size) and 
an Ader telephone ; the circuit was completed by placing three or 
four common sewing needles loosely in transversal direction on the 
carbon rods. The apparatus is ready for uee when the insulated wire 
of the signal mast (antenna) is joined to one carbon and the other is 
connected to the earth conductor. The lettera from the Morse alphabet 
are very distinctly heard by this most simple device as shorter and 
longer taps in the telephone, and at the given distance the telegrams 
were easily read by sound, by a trained operator, as they were sent 
from the ship, and more quickly, of course, than they could be delivered 
by the usual coherer arrangement combined to the Morse writer ; 
besides, it does not require special care to keep it in working con- 
dition. Yet it is sensitive enough to make audible the peculiar noise 
which accompanies the motion of the interrupter combined with the 
induction coil when it is operated by hand to produce the spark. 
_ I believe that such а receiver may prove very useful for temporary 
installations of wireless telegraphy, as anyone may carry it, along with 
all its accessories, in his pocket and put it at once in action when an 
insulated wire can be fixed to some elevated post, earth connections 
being always at hand. 

I also investigated this arrangement in my laboratory with the view 
to ascertain whether it is really auto-decohering, as has been claimed 
recently for circuits where a telephone is used and carbon as coherer 
substance. Indeed, it seems that no tapping or any other arrange- 
ment is required to keep the telephone in good receiving condition. 
But when 1 substituted a sensible aperiodic galvanometer (Weston's 
construction) for the telephone, and operated with a small induction 
coil and Leyden jar (spark 3mm.) in an ad jacent room, every discharge 
produced a deflection of the needle, which did not return to its former 
position unless a slight tapping was applied near the carbons, other- 
wise each new spark increased the deflection obtained by the former. 
It may be that the self. induction of the coil of the telephone is sufti- 
cient for decohering, which factor is not so active when a galvanometer 
is substituted. 

_T examined other substances than the steel needles—namely, copper, 
nickel, platinum, carbon, this also in powder (as used in the Mix and 
Genest telephone), and they all gave the same result, and this was 
obtained in the best way when, before the sparking of the coil, the 
transverse wire, by slightly tapping, had obtained a contact sufficient 
to transmit a small portion of the circuit current. But I observed 
that, sometimes with platinum, and also with carbon, the deflection 
was reduced to zero, when the sparks set in, indicating that the resis- 


* From Nature. 


tance was increased by the electric waves, instead of diminishing, as 
was usually the case. 

I found that a certain pressure exerted on the transverse wire,lying 
on the carbons, did not prevent the influence of the electric waves on 
the contact surfaces. When a load of 15kg., and even of 5kg., was 
placed on the needles (protected from immediately touching them by 
a glass plate), the deflection of the galvanometer set as well in, and 
the telephone answered as distinctly to the sparks, produced in another 
room, as before. 

It is obvious that the described arrangement proves also to be a 
very delicate microphone, but a slight pressure applied in the same 
way on the transverse wires makes it directly insensible to sound 
impulses, as was to be expected. 


THE ELECTROLYSIS OF GAS MAINS.* 
BY JAMES SWINBURNE, M INST. C. E. 
(Concluded. from page 644.) 


We may now consider the precautions and measures taken to 
minimise corrosion of pipes. The first thing is to keep the resis- 
tance of the return rails as low as possible. The resistance is chiefly 
at the joints, and it is diffioult to make good contact by means of 
the fish-plates. The rails are, therefore, ‘‘ bonded," or electrically 
joined by bonds of flexible copper. Sometimes, to make better 
joints, the rails are electrically welded, or welded and cast by 
Goldschmidt's process, or joined by pouring fused iron round them 
from a portable cupola. In along line, or where the traffic, and, 
therefore, the retura current, is large, no amount of bonding will 
do. The Board of Trade here come iu with a regulation that a 
tramway must not spend more than 7 volts on its return rails. 
What are called ‘‘suckers” are therefore introduced. Fig. 4 
shows the system with suckers. The suckers are insulated conduc- 
tors which draw off from various points of the system. They 
generally have what are called negative boosters ” in their circuits. 
A ** booster is a machine for adding a little pressure to a circuit; а 
negative booster subtracts pressure or sucks. It is an electric motor, 
driving a generator, the generator being so arranged that it sucks 
in proportion to the current, so that the far end of the sucker, where 
it joins the rails, is kept at nearly zero pressure, or not more than 
3% volts below it. Thus, in Fig. 4, ап insulated conductor, C, is 


Fic. 4. 


taken from the point F of the rails thtough a negative booster, D, 
to the generating station. The potential of the rails is represented 
by the line GHIJ, which shows that some sections of the track are 
positive and some negative. The rails are insulated to some 
extent incidentally by being embedded in concrete, which is a 
very bad conductor when dry, but according to many measurements 
conducts well when wet. It might be worth while to saturate it 
with some waxy, tarry, or greasy material when quite dry. Tarring 
the rails, or coating them, does not insulate them permanently. A 
layer of asphalt keeps the ground under it dry and increases the 
resistance. 

The Board of Trade regulations do more than limit the difference 
between different parts of the earthed system. They provide that, 
with earth plates at the station at least 20yds. apart, with not more 
than an ohm resistance to earth in parallel, these plates shall only 
collect 2 amperes per mile of trainway, or 5 per cent. of the total 
current. Any rails must not be more than 4% volts above any 
neighbouring pipes or 1j below them. These pressures are deter- 
mined with Leclanché cells. They make various other minor 
regulations. 

Sometimes, instead of using suckers, the flow of electricity ia 
helped along the rails, as it were, by what we may call“ helpers,” 
or helpers home.” Taesa are ‘* boosters ” arranged in the rail 
circuits so as to help the flow, as it were. Thus, suppose the 
engineer decided to keep within a limit of 4 volts maximum 
difference of pressure in his rails, At maximum load a length ot 
rails might have 4 volts drop of pressure, from +2 to -2 volts, the 
middle being at the zero or earth pressure. At the — 2 point the rail 
would be severed, and the electric circuit led through a conductor 
to a booster, which would add 4 volts and return it to the next 
section at +2 volts. The system is shown iu Fig. ö, in which C and 
D are the boosters inserted iu the rail circuit E. The potential of 


* Lecture before the Incorporated Gas Institute. 
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each of the sections varies from positive to negative, as shown by 


the inclined lines FG, IJ and KL. Helpers are not used as far as 
I know, but the idea, though old, has been recently revived. 

Little or nothing more can be done to protect the pipes by deal- 
ing with the return-rail track. Something can, however, be done 
to the Pipes. As has been explained, it is not the entry of the 
electricity into the pipes that does the harm, it is where the elec- 
tricity leaves the metal and goes into the damp earth—that is to 
say, where the pipe is acting as anode. [f all the parta of the pipe 
that might act as anode are connected by wires to the rails, or to the 
station, so that the electricity can be carried off without passing 
into an electrolyte, there is no electrolysis, and the pipes are safe. 
The region round the station is clearly that where the pipes may 
be anodes. This region is, therefore, often known as the ** danger 
area ; and if metallic connection is made from the negative terminal 
of the station to the pipes in the danger area, the pipes are safe. 
This increases the current in the pipes ; but that does not matter 
to the pipes unless there are joints which cause the electricity to 
paas round by the earth. The increase of current means increase 
of corrosion of the train-rails ; but that is the tramway peoples' 
look out. When suckers are used, they are arranged so that they 
reduce the pressure of the rails where they join below the earth, so 
that the rails are then negative to the earth. They, therefore, make 
local danger areas, The pipes should thus, where possible, be 
connected to the rails there. 


Fia. 5. 


We have now mentioned practically all the methods known of 


keeping down the chances of electrolysis by designing the tramway 
to produce as little effect as possible. We have, of course, only 
dealt with the overhead single-trolley system, which is universally 
used in this country. One cure is to depart from the system 
altogether. For instance, we might have both conductors overhead. 
This would get rid of electrolysis altogether; but the method is so 
inconvenient, so costly, and so unsightly, that it is almost out of 
the question. Unless there were much stronger evidences of real 
damage from electrolysis than any we have so far, Parliament would 
never put such a thing on tramway companies. The double trolley 
has been used in one or two places, but the results are not 
encouraging. Some of the conduit ог culvert systems, in which the 
electric conductors are in a sort of long nearly-closed conduit with 
a narrow slit along the top, have both conductors insulated ; but 
this gives rise to difficulties at crossings and turn-outs. Surface- 
contact systems can also be designed to have no earthed con- 
ductors ; but in their case also it is very much more difficult to 
insulate both conductors. . 

The precautions in design and working which can be taken by the 
tramway engineers are thus :—(a) Good bonding of rails, and rails 
of large section. (b) Suckers to the rails from the power houses. (с) 
Insulation of rails by concrete, and so on. (d) Inserting ** helpers” 
in the rail circuits. | 

There is still another system which has not received the attention 
at the hands of electrical engineers that I would suggest it deserves 
—that is, the ‘‘ three-wire” system. Along one line the overhead 
wire is at a pressure of 500 volts ; along the other it is negative, 
at — 500 volts. The circuit is then, not from the rails to the power 
house, but merely across to the other rails and home by the next 
tramcar and the — 500-volt overhead wires. The system is more 
complicated, and there are 1,000 volts between neighbouring over- 
head wires, as well as the usual 500 between one and the earth. 
There is also difficulty in balancing, so that there is approximately 
the same current on each side. Connections from the rails to the 
power house are still necessary, but they are smaller and much less 
numerous for a given area. 

We may now consider what the gas and water companies can do 
to protect their pipes. Throughout the danger area they should 
be metallically connected with the power house or the suckers. 
Coating with Angus Smith’s composition, or asphalt, tar and the 
like, prove to give little or no protection. It is found that wrought- 
iron pipes are corroded more quickly than cast, especially close- 
grained castiron. In this country wrought iron is only used for 
service pipes, as far as I know. It would be an advantage to destroy 
the electrical continuity of pipes by occasionally packing joints with 
sulphur, sulphide of iron, or something other than lead. Lead 
does not make a good electrical joint. Pouring lead round does 
not remove the bituminous coating of the pipes. Lead also soon 
coats itself with insulating compounds such as hydrated oxide, which 
prevents its making good electrical contact. This should be done, 

especially in places where the ground happens to be dry and well 


drained. It has been proposed to adopt earthenware or stoneware 
pipes. Such schemes are of little value. The pipes are already 
down, and, generally speaking, will remain down unless something 
serious happens to them. 

The insulation of occasional joints in water pipes would also be 
of advantage. It might be supposed that this would do little, 
because the water conducts, and would, therefore, make a passage 
round the insulated joint. The water supplied to houses is, how- 
ever, such a very poor conductor that the current carried by it may 
be neglected. Insulating the joints in this way may, however, 
sometimes do harm. For instance, suppose a line of pipe is carry- 
ing а current which is taken to the power house by a metallic 
wire connected to it for that purpose, the pipe might have no 
current leaving it, and, therefore, no corrosion. If the pipe is 
insulated at a joint, it will introduce & local resistance ; and the 
electricity will leave the pipe and go into the earth close to the 
joint, entering the pipe again a little further on. One side of 
the joint thus becomes anode with corrosion, while the other 
becomes cathode, which does not matter. Insulating joints 
does not, therefore, necessarily help. It reduces the current, 
but at the expense of local corrosion, unless the joint is in very dry 
ground. If joints are insulated at very frequent intervals, the pipe 
will be so discontinuous as a conductor that it will pick up no 
appreciable current. Insulation of joints is, therefore, a good 
measure when taken judiciously ; but it is not always possible, as 
а company cannot well open up the roads on purpose to break the 
Joints and re-caulk the mains. In America it has been proposed to 
make gas and water pipes of stoneware. Such pipes could, of 
course, be made, and in some ways it might be easier to render 
them gas-tight. They might also be made strong enough to stand 
a steam-roller without being buried very deep. -But any change 
of that sort cannot be considered seriously in this country except 
for new mains. Practically the only thing the pipe-owning com- 
panies can do to safeguard themselves or to lessen the effects of 
stray currents, is to insert insulating joints at intervals where 
possible, and to connect the pipes metallically with the power 
house, or the rails in danger areas—that is to say, in areas where 
the pipes are apt to be anodes. Cast-iron pipes are sometimes 
joined up with wrought iron or lead service pipes, often with brass 
couplings. Such metals in damp soil set up local currents of their 
own, which eat the lead or wrought iron apart altogether from any 
tram ways. 

The next, and perhaps the most important question is : How 
much damage are eleotrical tramway systems doing now, aud how 
much will they do in the future? We hear a great deal about the 
damage done in the United States; and there is no doubt that 
there has been a great deal of trouble there. The statements in 
the technical press are exceedingly difficult to deal with. There 
is strong partisanship, and great exaggeration. In addition, many 
of those dealing with the matter have very inaccurate notions about 
electrolysis. The conditions in America are different, but espa- 
cially they have been different. Damage by electrolysis is 
essentially a matter of time ; and the corrosions that aro now 
making themselves evident in America are the results of past 
working. Electrical tramways have been iu extensive use there 
for some 12 years; and it might appear that the present státe of 
the pipes show us what to expect here in 10 years or so. This, 
however, is not so. In America, especially iu the early days of 
tramways, the raila were of small section ; and they were very 
badly bonded. They were largely laid in mud, which forms the bed 
of many American roads. But, more than all this, they frequently 
allowed 30 volts in the rails, or three times our permissible maximum. 


We have developed electrical tramways slowly in this country. 
One result of our British way of doiog things is that we now put 
our tramways down well, The Board of Trade also limit the pres- 
sure allowed between points in the rails; and the tramway engineers 
generally keep very much within this limit, for their own sakes. It 
must be remembered that the tramway people to not want to eat pipes. 
They may be made liable for damages some day or other if they do. 
But there is another point. Any stray electricity that gets into 
pipes must have left the rails, and must have corroded them pro- 
portionately. But the current in the pipes is only a fraction, 
generally a very small fraction, of the whole stray current ; so that 
if there is corrosion of pipes, there is a much greater corresponding 
corrosion of the tramway rails. In their own interests, therefore, 
electrical engineers keep the stray currents down as low as they 
possibly can. Of course, if a considerable part of the stray current 
goes along a pipe, and frequently leaves it to go round an insulated 
joint, returning to it after the joint, there is corrosion wherever 1t 
leaves the metal. If there are many such joints, the total corrosion 
of the pipes may be comparable with that of the rails, or even 
greater, though the current from the rails is greater than that in 
the pipes. Dut the frequency of such insulated joints in practice 
sends the resistance up, so that there is then comparatively little 
current in the pipe-circuit. 


The most remarkable fact about electrolytic corrosion is that it is 
clearly not so great as might be expected. It has even been said 
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that earth conducts like metals, non-electrolytically, so that elec- 
tricity can leave rails or pipes and go into the earth without the 
corresponding corrosion. This theory is far too good to be true. 
The components of the soil are mostly insulators in themselves. 
Such substances as silica (sand), and the various silicates of which 
clays are composed, and chalk, are all insulators, and the conduc- 
tion is due not to them, but to the salts dissolved in the water that 
moistens them. No transparent body can conduct otherwise than 
electrolytically. This theory appears to me, for one, quite untenable. 

It is much more probable that, in estimating the corrosion of 
pipes, people are apt to overestimate the difference of electrical 
pressure between points in the earth. Take a simple case of а long, 
straight, single rail on the surface of comparatively badly conduct- 
ing earth. Suppose it is at 2 volts above the ground in pressure. 
The ground just in contact with the rail will be raised to 2 volts. 
The earth a long way from it, on the other hand, will be at zero 
pressure, if not disturbed by some other source of electrical pres- 
sure. There is thus a gradual fall of from 2 volts to zero as the 
distance from the rail increases. But the rate of decrease of pres- 
sure is much greater close to the rail than far off it—in fact, tbe 
rate at which the pressure decreases is approximately inversely 
proportional to the distance. The result of this is that the pres- 
sure falls quickly as the distance from the rail increases. Another 

` way of putting it is that the earth itself in the immediate neigh- 
bourhood of the rail acts as a sort of coating ; the 2 volts being 
nearly all spent on it. The pressure of the earth a short distance 
from the rail will thus be very little above zero. 

If a good conductor, such asa pipe with electrically conducting 
jointe, were laid in earth which was 2 volts above zero pres- 
sure, and if the pipe were kept at zero pressure by being con- 
nected to a power house, or by going into a region where the 
earth was at (say) 2 volts, it would, if of equivalent size and 
Shape, pick up a current equal to that leaked by the rail already 
discussed. But if it is laid in a region at a minute fraction of 
a volt above the normal, it will only pick up a corresponding cur- 
rent. One of the few Papers which gives definite information in 
& useful form is by Larsen and Faber.* These observers measured 
the currents in pipes following the tracks, and found values 
which are serious. These observations go to show that pipes close 
to lines with large pressure drops will, if not protected by metallic 
connections, be seriously corroded in course of time. 

It is probable, in spite of this special case, that pipes pick up 
much more minute currents than is generally believed. Another 
reason for supposing that the pipes do not take up very large 
currents is that there are earth currents due to natural causes. 
Now, earth currents would cause electrolysis just as much as stray 
tramway currents. But pipes have been in the ground for not very 
far off a century ; and pipes 50 years old are often found to be as 
good as new. Yet the earth currents have been going on all the 
time. Unfortunately, we have few useful data about earth currents. 
What we want to know is the differences of electrical pressure 
between one region and another. The observations are made by 
the telegraph authorities, and they have nearly always given their 
results in terms of the current in their wires. They have given 
these without stating their resistances, so that their figures are 
useless. A book by an eminent German professor has recently been 
published furnishing figures involving an enormous amount of 
work, They deal with Germany, but convey no information, 
because the data which would make them valuable have been inad- 
vertently dropped out. Fortunately, a few telegraphists, instead 
of reading the deflections of a galvanometer, have tried how many 
telegraph battery cells had to be put in to reverse the current ; and 
from this we can get a rough idea of the differences of pressure 
between different regions. 1 may mention that Varley once found 
between London and Ipswich a difference of pressure of about 
140 volts, or 2! volte fall of pressure per mile. Such pressures are 
variable ; but they are comparable with the disturbances due to 
“electrical tramways. | 

I have measured the currents in pipes where there are no tram- 
ways within many miles, and found them comparable with those 
found near working tramways. Yet they do not seem to do so 
very much harm. It is possible that all corrosion of pipes, apart 
altogether from tramways, is produced by or accompanied by elec- 
trolysis, Dissolved oxygen, or oxidising solutions in the earth, 
would attack iron without electrolysis ; but it is doubtful if the 
moisture in the earth contains such matters. The decaying vege- 
table matter and humus, and in towns decaying animal matter, 
would all be reducing agents, and prevent any direct oxidation of 
iron. 

Though what I have been saying may tend to allay fears as to 
the ravages of electrolysis, I certainly do not mean to say tramways 
will do pipes no harm. They certainly will do them no good. The 
question is: How much harm will they do? Electrolysis involves 
damage of the most insidious kind. It means a gradual corrosion of 
pipesuntilthey either break ordevelop leaks inall sortsof unexpected 


places. Whether it will really damage the property of gas com- 


* Elektrotechnische Zeitschrift, 22, pp. 1058-1045, December 19, 1901. 


panies to a serious extent, I, for one, cannot say. It is a matter of 
time. The best thing gas and water companies can do is to watch 
their pipes carefully, inspecting them whenever they are open for 
other purposes. When the road is opened and a pipe uncovered, 
it would be as well to measure the electrical current in it. It is 
quite easy to measure the current їп а pipe. The fall of pressure 
over a given length, excluding any joints, can be taken with a sensi- 
tive galvanometer. The resistance can be calculated, or got by 
measuring a similar pipe. From these data the current is got. 
By including a joint, the resistance of the joint can be found. 
The measurements of current should be taken day and night, to see 
if the current is due to tramways. Another measurement that is 
important is the relative preasure of the pipe and neighbouring 
earth. If the pipe is positive to the neighbouring earth, it is acting 
as an anode, and is, therefore, being corroded, and ought to be 
metallically connected with the power house. If the pipe com- 
panies cannot get legal protection, the best thing they can do is to 
make friends with the tramway people. Where the electrical tram- 
ways and the gas and water are owned by a local authority there 
ought to bano difficulty, but even otherwise the electrical company 
and the pipe owners would do well to work together. To make 
these electrical tests involves some electrical knowledge, and gas and 
water companies do not want to employ electricians on their staffs. 
The tramway people could generally make these tests for them 
without any great difficulty, and arrange experiments, with them. 

As to what the right course for Parliament to take may be, there 
is much to say on both sides. Оп one side it would not do to veto 
earthed returns, because this would throttle an industry. It is 
quite certain it wouid injure the tramway industry enormously to 
forbid earth returns. This means depriving the public of means 
of locomotion ; and depriving the tramway shareholders of profits. 
The tramway shareholders are part of the public, and have a right 
to be considered. So are the gas and water companies, and their 
shareholders. In addition, they were there first. But the evil 
of vetoing earthed returns is serious and certain, while the evils 
of electrolysis are comparatively remote, and uncertain ; so taking 
industry broadly, Parliament has so far, decided to allow earth 
returns. The next question is as to whether pipe companies 
should have damages if their pipes are eaten. This seems obviously 
fair. But there is very serious diffioulty in carrying such protec- 
tion clauses into effect. A gas company find their pipes eaten in 
one district. The first thing is to prove the corrosion is electro- 
lytic, and not due to natural causes. This is in itself not neces- 
sarily easy. Suppose it is clear that the failure is due to electro- 
lysis, the electrolysis may be due to natural earth currents. If 
not, and it is due to an electrical system, who is to say which: 
system? In small towns where there is only one tramway system, 
the chance of appreciable electrolysis is small. In large towns 
there are, or soon will be, several tramway systems, and probably 
some electrical railways. It would be very difficult for a London 
company to decide who ate their pipes, and still more difficult to 
bring the crime home by the clumsy and expensive method of 
arbitration. To make the tramway people liable for any damages 
is obviously fair, the real difficulty is to carry the matter out. Such 
a liability is for that reason very serious to the tramway. A small 
tramway—which we will for this example suppose really innocent 
—is liable to be mulcted in damages that might ruin it, by a mis- 
take of judgment of an arbitrator, or of experts called before him. 
This is a very serious liability. 

To sum up, there is electrolysis, and your pipes are being eaten ; 
but whether the corrosion is really serious or not can hardly be 
settled yet. Tramways are increasing in all directions, but they 
are also being more and more carefully designed. The large systems 
use lead-covered cables themselves, which are infinitely more easily 
damaged by electrolysis than gas pipes, because the lead is easily 
corroded, the conductors are continuous, and the cables are gene- 
rally near the tramlines. The electrical tramways are thus more 
likely to damage themselves than their neighbours by any bad 
design or careless working. It behoves gas and water companies, 
however, to watch carefully. The question of electrolysis is not 
really settled. In the course of years we may have more informa- 
tion, and we may then find either that the stray currents are 
practically harmless, or that new laws have to be made. 


— ... 

An Electric Rice Mill for Siam. — According to Indian 
Engineering, & local prince prominently identified with the 
agricultural development of Siam is about to establish a rice 
mill capable of handling about 183,000lbs. of white rice per 
day. The mill is to be driven by electricity, and the boilers 
will use rice husk as fuel. The pearling and polishing 
machines used in Siam at present damage the grains very 
much, breaking and pounding the rice, and, it is believed, 
impairing its taste. If there is any surplus power available in 
the rice mill driven by electricity it is intended to utilise it in 
driving electric vehicles. 
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A NEW TYPE OF ASYNCHRONOUS ALTERNATING- 
CURRENT MOTOR. 


Messrs. De Grelle, Houdret & Co., of 130, London Wall, E. C., sole 
representatives of the Brunswick Engineering Works (Ltd.), are 
placing on the market a new alternating-current asynchronous motor. 
It differs from other motors in that it has a ribbed case instead of a 
smooth cylindrical саве, as generally used, and for this it is claimed 
that there is perfect ventilation and, consequently, low temperatures 
after continuous running. The motors are exceedingly light in 
weight, and possess great stability from the manner in which the 
ribs are built up. Automatic oiling arrangements are fitted to all 
bearings, and the machines are built in sizes from } H.P. to 50 H P. 
They may be designed to work on one; two, or three-phase 40 to 
60. period circuits at 100 to 2 0 volts. The makers guarentee a 


Brunswick © Ripped’ Tyre A.C. Motor, 


higher efficiency for these machines than for any smooth cylindrical- 
сасе] motors now in use, and they fit cog-wheel gear for speed 
reduction when required. We give an illustration showing the 
method of construction, &c. 


THE FIXATION OF ATMOSPHERIC NITROGEN. 


An article in the Mlectrical World and Engineer of New York 
describes a process of electrical fixation of atmospheric nitrogen in 
operation at Niagara Falls. The basic principle of the process 
depends upon phenomena discovered more than 100 years ago, and 
admitted as a fact of academic interest only. In 1785 Priestly 
discovered that when an electrical spark was discharged through air 
the air immediately surrounding the same underwent a chemical 
change. This phenomenon is familiar to all who have had to do with 
electrical machines that produce sparks or arcs, After such a machine 
has worked for a time a pungent odour is noticed, which has often 
been ascribed to the closer union of oxygen atoms producing ozone, 
While it is not impossible that.such a reaction may take place, it now 
seems probable that the pungent odour which obtains in the neigh- 
bourhood of an electric spark is due for the most part to oxides of 
nitrogen. The spark causes the nitrogen and oxygen in the atmosphere 
to unite and form NO or NO, in very minute quantities, and it was not 
thought worth while to ascertain the exact amount until Mr. Charles S. 
Bradley took up the problem in 1899. He associated himself with 
Mr. B. R. Lovejoy, and together they set to work to design machinery 
to produce these oxides on a commercial scale by means of the elec- 
tric spark. The system developed into the production of a large 
number of arcs in a confined space, through which a regulated volume 
of air is passed and which emerges laden with nitric oxides and 
peroxides, which are conducted away and utilised in forming impor- 
tant commercial compounds. Investigations soon proved that a 
static spark was not very effective in producing the desired result, 
and a great deal of money was spent in finding out just what form of 
electric spark would produce a maximum chemical union of nitrogen 
and oxygen in theair. Alternating and direct-current arcs of different 
voltages were tried, and the result has been emphatically in favour of 
the high-voltage direct-current arc. It has been found best to use a 
voltage of about 10,000, and allow it to jump electrostatically through 


the air a short distance, thereby establishing the arc, and then rapidly 
separating the contacts until the arc breaks. 


To produce this power a different character of machine from any 


yet made was necessary, and, to provide a machine for their immediate 
needs, Mr. Bradley took a large direct current series arc machine and 
rearranged its circuits to suit his pu The fields are separately 
excited, and the arcs are connected in multiple with the terminals of 
the machine. In each arc circuit is placed an inductance coil, which 
is carefully adjusted for best results. This prevents the arc forming 
& short circuit on the machine, and, as the motion of the arc drawing 
contact is exceedingly rapid, the load of au arc drawn in this way is 
very light indeed. | 
The machine, readapted, is capable of operating a Bradley-Lovejoy 


device making 414,000 arcs per minute. The device itself consists of 


a box of metal provided with openings to admit the air and properly 
circulate it, and containing rows of fixed contacts. Each of these 
contacts is insulated with great care, and to each is connected a wire 
passing first to an inductance and thence to the positive pole of the 
dynamo. The negative pole is a revolving cylinder equipped with 
properly-spaced projections which come very near, but do not touch, 
the fixed contacts in the surrounding box. This cylinder is driven 
by a vertical electric motor at 500 revs. per min,, and as there are 
six sets of contacts in line with the fixed contact on the wall of the 
cylinder, each fixed contact, therefore, provides 3,000 arcs per minute. 
The air is driven through the apparatus at the rate of about 5 cubic ft. 
per arc contact per hour. In the apparatus there are 138 contacts, 
ніх rows of 23 each. It may be well understood that the exact voltage, 
the correct amount of inductance, the number of breaks per minute, 


and the arrangement of the contacts with reference to the air circula- 


tion, and last, but not least, the proper state of the arc, are matters 
which involved an infinite amount of careful investigation. 

The air passing from this machine emerges laden with 23 per cent. 
of oxides of nitrogen,and by simply leading these gases through water 
in sprinkling towers, well known to chemical processes, there results 
nitric and nitrous acid. The latter rapidly evaporates and re-con- 
bines with water again, the result being that ultimately all of the 
fumes are converted into nitric acid. If these gases are brought into 
contact with caustic potash, KOH, saltpetre, KNO,, is the result, aud 
if brought into contact with caustic soda, NaOH, nitrate of soda, 
NaNO, is the result. In fact, it is easily possible to form almost 
any of the nitrates by thie simple combination with appropriate bases. 
When it is remembered that the nitrates form one of the moet 
important classes of chemical reagents, it will be readily seen that 
this process reduced to one of commercial profit will be one of the 


most important developments of the period, Over 1,000,000 tons of 


nitric acid are produced yearly by treating natural nitrates with 
sulphuric acid, and it is claimed for this system that the cost of produc- 
tion will control the market,and, moreover,the acid is chemically pure. 


. CORRESPONDENCE. 
— - 
THE STANDARDS IN EWING'8 HYSTERESIS 
TESTER. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin : In the testing of iron or steel stampings for hysteresis 
by means of my hysteresis tester, the hysteresis of the sample 
is found by comparison with two or more standards whose 
hysteresis is known. Experiments which have recently been 
made here lead me to doubt whether in all cases the stan- 
dards maintain their quality so well as I have hitherto 
supposed, and it now appeara desirable that users of the 


instrument should see that the values of the hysteresis which 


they assume in their standards are checked from time to time. 
If this precaution is taken the apparatus may be relied upon 
to give consistent and accurate results. 

I would advise users of the instrument, if they have not 
recently had their standards re-tested, to do so.—Yours, &0., 


Cambridge, Aug. 11. J. А. Ewmo. 
ELECTRICAL TRAMWAYS AND OMNIBUSES. 


ТО THK EDITOR OF THE ELECTRICIAN. | 

Sm: The following is the calculation Mr. Charles Bright 
asks for :— 

A bicycle is about 6ft. long. Allowing an equal headway, 
440 cycles would extend a mile in length, and at 8 miles per 
hour 8,520 cycles in single file could pass a given point in 
an hoar. | 

Two cars passing take up, say, 1666. of the width of tbe 
road. In this space six files of cycles might run side-by- 
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side, three in each direction. This gives the theoretical 
maximum carrying capacity, at 8 miles per hour, of that much 
of a road as would be used by trams, as 10,560 cycles per 
hour in each direction. 

A similar calculation for trams is as follows:—The new 
London County Council cars (described in your issue of 4th 
ult.) are 88ft. Gin. overall length. Allowing an equal amount 
of headway, this gives 79 cars per mile of line, and at 
8 miles per hour, 630 cars would pass a given point each hour. 
Each car accommodating 66 passengers, this gives a total 
carrying capacity of 41,580 passengers per hour in each direc- 
tion, as against 10,560 on cycles—i.e, the maximum theo- 
retical carrying capacity of a double track of lines is almost 
four times as great per tram as per cycle. | 

Of course, these figures are never likely to be even 
approached in actual use of roads. Cars must stop to take up 
and set down passengers. Cyclists in the inner files will wish 
to get out to turn down by-streets. Traffic at cross roads will 
interrupt the flow: both of cycles and cars. Trams will not 
invariably be full, nor will the cyclists’ ranks, and in addition, 
the marshalling and dispersion of cycles or cars at the begin- 
ning and end of the section would be out of the question. But 
considerations such as these will affect both modes of con- 
veyance to much the same degree. And even if the ratio of 
practicable maximum to this absolute figure is but half as 
great in the case of trams as with cycles, neverthelesss the 
carrying capacity of the cars will still be almost double that 
of cycles using an equal width of roadway.— Yours, &c., 


Manchester, Aug. 6. Epwanp V. CLARK. 


HERTZIAN TELEGRAPHY AND SUBMARINE 
CABLES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: The recent experiments in Hertzian telegraphy be- 
tween England and America are obviously of very great 
interest and scientific importance. But if Hertzian tele- 
graphy is to be put to an accurate test, as to the distances 
which may be covered across а sea or ocean, should not 
the experiments and tests be made across seas which are 
entirely free from artificial conductors? There are a rather 
large number of telegraph cables lying across the Atlantic, 
roughly connecting those parts of the two countries where 
the Hertzian experiments have been made. Would it not be 
possible to select some sea range, free from artificial con- 
ductors, across which such experiments might be made? 
With our present knowledge of the subject it would hardly 
be prudent to say that 10 or more submarine cables in no way 
modify the results. | | 

In a Paper read before the Royal Society on May 1, 1902, 
it was stated that the distance between vessels (furnished with 
high conductors) across which definite signals could be made, 
was about 140 nautical miles. I venture to suggest that 
experiments made, for example, between such places as 
Thurso, in the north of Scotland, and Reijavik in Iceland 
(places free from artificial conductors), would be of much value 
and yield definite evidence on the point.—Yours, &0., J.-S. 
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Free- Wiring Agreements. 


LONDON ELECTRIC SUPPLY CORPORATION V. GREENBERG AND LARKR.— At 
Westminster (London) County Court last week, Judge Woodfall heard an 
action in which the London Electric Supply Corporation sought to recover 
from Messre. Greenberg and Lake two years’ minimum rental of the use of 
electrical fittings. | ` 
. Mr. H. AINSWORTH, for plaintiffs, said the corporation had an agree- 
ment with defendants to fit up an installation through the National Wiring 
Co., and one of the terms of the contract was that defendants should pay 
a minimum weekly rental of 1d. per light for five years. 

The defence was that plaintiffs were asked to remove the fittings, and 
partly did so. | 

Mr. AINSWORTH said that did not affect the matter. It had been held 
that so long as defendants had the right to use the fittings they must pay. 

Mr. LAKE, one of the defendants, said plaintiffa were asked to take 
away the fittings and took the arc lamps, and subsequently the meter. 
Even had they wanted to do so they could not have used the electric light 
without a meter, though the 60 odd lights were still fixed. 

Plaintiffs said the meter would not have been taken away unless they 
had been asked to remove it. 

His HONOUR, in a lengthy judgment, found for defendanta with costa. 
He said the facts here were quite different to those in the case of the 
London Electric Supply Corporation v. Priddis; In that case the defen. 
dant could have made uee of the fittinga, but here the defendants could 
not, as the meter was taken away. Besides, the contract was for the use 
of the fittings, but defendants had not had this user, Plaintiffs, when 
told to remove the fittings might have declined, but not only did they take 
away the lamps, but also the meter. He had nothing to do with the 
Wiring Company. Even when plaintiffs took the meter away they might 
have protected themselves, but they did not. He should, if necessary, have 
been prepared tofind the plaintiffs acquiesced in putting an end to the agree- 
ment, but he did not think that necessary. Plaintiffs' claim was for payment 
* for the use of the installation." If defendants had not the useof theinstalla- - 
tion it was neither law nor common-sense that they should be asked to pay 
for it. The judges, in deciding the case of Priddis, did not mean to say 
that they must pay if the installation was defective. Plaintiffs might 
appeal if they wished. | 


NaTIONAL ELEcTRIC Wierna Co. v. Davis.—At Greenwich (London) 
County Court last week, before Judge Addison, K.C., the National Electric 
Wiring Co. sued for the recovery of £25. 15s. damages for wrongful con- 
version of electric light fittings erected by plaintiffs on premises occupied 
by defendant. Mr. Drake, for plaintiffs, said the company agreed to put 
in an electric light installation, receiving in payment a rent of so much per 
unit of electrical energy used, with a minimum charge per lamp, the cus- 
tomer having the right to purchase after a stipulated period. The installa- - 
tion was supplied on the usual sgreement with the then tenant. That 
tenant vacated the premises, but the agreement was continued with another 
tenant (defendant's immediate predecessor) who left owing rent, and 
leaving behind certain fixtur.s. The landlord, unaware of the terms оп 
which the installation had been fitted, came to an agreement with defen- 
dant that the latter should put a new front in the shop, receiving in con- 
sideration £25 and the fixtures left by his predecessor in tenancy. In June, 
1899, upon defendant entering upon occupation, be was informed by an 
official of the local electric supply company, with whom plaintiffa had au 
agreement for the collection of their charges, that the installation was their 
property, and the terms upon which he could use it were set out. Defen- 
dant refused to sign an agreement, claiming the installation as his property, 
but stating that if it belonged to plaintiffs they had better take it away, 
as an electrical engineer had offered to put in an installation for £6. The 
supply company continuing to supply current, and defendant hearing 
nothing further about the matter, concluded that plaintiff company had 
dropped their claim. | 

After hearing evidence, His Honour found for defendant, with costs. 


Flooding Electricity Supply Mains. 


On Wednesday the High Bailiff for Westminster (London) (Mr. John 
Troutbeck), and a common jury, heard the claim of the St. James’ and Pall 
Mall Electric Lighting Co. against the Postmaster-General for damages for 
alleged flooding of mains whereby the supply of electric current was 
interrupted. 

Mr. LLEWELLYN DAVIES, for plaintiffs, said the Postmaster- General 
had statutory authority to lay down telephone and telegraph wires under 
the streets, and he was bound to make compensation for damage caused 
through the exercise of those powers. The company was empowered under 
a provisional order to supply electric current in the parish of St. James’, 
Westminster. In January last contractors working for the Postmaster- 
General opened a trench for laying down telephone wires. The plaintiff 
company's mains were enclosed in culverts which were practically water- 
tight, but during the operations one of defendant's workmen struck 
with his pickaxe a very old 2іп. service water pipe. The water quickly 
filled the trench and got inside the culvert. It speedily reached boiling 
point, and the jointe were severed, and a short circuit formed. "The whole 
of the generating machinery at both stations was stopped, and the supply 
of electric current suspended for half an hour throughout the district, and 
for a full hour in the locality of the accident. A morning performance was 
iu progress at the St. Jamea’s Theatre, which, save for a few gas burners, 
was in almost darkness for an hour, and the Trocadero Restaurant was in 
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the same predicament. Under agreement the plaintiff company had had 
to pay the Carlton Hotel Co. a penalty of £10 for interruptioa of supply, 
and the actual expenditure by plaintiffs in consequence of the accident was 
£165. 10s. 61., less £19. 11d. received for old wire, &c., or а total claim of 
£145. 94. 81., but in addition counsel held the company were entitled to 
damages fcr the injury done to their business. Up to that time there had 
never been a failure of the company’s light during their 10 years existence. 

For the defence Mr. CLAVELL SALTER contended that as the damage 
was not caused by the Postmaster-General in the exercise of his powers 

under the act, plaintiffs could not recover ; and he submitted that the 
damage to the company's reputation was too remote for consideration. 

The HfGH BAILIFF iustracted the jury that they had power to award 
damages, and judgment was given for plaintiffs for £145. 198. 6d. and costs. 


Electrolytic Plating Apparatus Co. v. Morrison. 

In the King's Bench on Tuesday, before Mr. Justice Darling, a motion 
was ‘made on behalf of plaintiffs for judgment in default of defence. The 
action was for infringement of patents, which had been certified as valid in 
two previous actiones, and plaintiffs now claimed aa injunction to restrain 
defendant from manufacturing, selling, supplying or using any mechanism, 
machinery, apparatus or device made according to the manner described 
in plaintiffs patent specifications, Plaintiffs also claimed damages and 
an account of profits, delivery of infringing articles and costs. 

Judgment was entered accordingly. 


— —— 


MUNICIPAL FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

Preston Corporation require a resident electrieal engineer capable 
of designing and superintending the construction and working of 
electric tramways. An advertisement contains further particulars. 
Applications to the town clerk (Mr. H. Hamer), Town Hall, Preston, 
by noon, Sept. 8. 

An electrical draughtsman is required by large shipbuilding and 
engineering works, to be experienced in desiga of electricity 
generating stations. See advertisement. | 

Taunton Corporation Electricity committee require au assistant 
engineer. Applications to borough electrical engineer (Mr. E. B. 
Thornhill) by Aug. 23. See advertisement. 


An assistant engineer is required for the Dewar-place electricity 
station, Edinburgh. Applications to resident engineer by Aug. 22. 


The Visitors committee of the County Asylum, Thorpe, Norwich, 
require a working engineer to take charge of the whole of the engi- 
neering and electrical plant. Applications to Mr. P. E. Hansell, 
. The Close, Norwich, by Sept. 2. See advertisement. 


A meter inspector is required by Bradford Corporation. Applioa- 
tions to the city electrical engineer (Mr. R. A. Cnattock, M. LE. E), 
Town Hall, Bradford. See advertisement. 


A first-class cable jointer is wanted for tha Barnsley electricity 
works, Applications to borough electrical enginser, Mr. S. E. 
Bastow. Se advertisement. 

Two cable jointers are required by Poplar (London) Borough 
Council. Applications to distributing engineer (Mr. D. Macfarlane 
Macleod), electricity works, Glaucus-street, Bromley-by-Bow, E. See 
advertisement. 


A lecturer and demonstrator in physics is required at the Univer- 
sity College, Bristol. Applications by Aug. 30. 

Demonstratorehips of chemistry and physics and the lectureship 
of mathematics in the South-Western Polytechnic, Chelsea, S W., 
are vacant. Applications by Sept. 2. 


There is a vacancy for an instructor in physics and electro- 
technics at the Polytechnic School of Engineering, Cairo. Salar 
about £430 per annum, rising to £553. Applications before 25th 
inst. to Mr. R. Holt, c/o Sir B. Baker, Queen Aune's Gate Mansions, 
London, S. W. 


Mr. J. Scott, of Blackburn, has been promoted district manager of 
the National Telephone Co, at Leeds, and Mr. Remington, chief 
electrician of the company at Manchester, succeeds Mr. Scott at 
Blackburn. 


Mr. Wm. Clark, chief engineer of the Glasgow Tramway depart- 
ment, has been appointed manager of the Lisbon electric tramways 
at a salary of £1,500 per annum. 

Mr. James Quick has been appointed principal of the municipal 
technical institute at Limerick. 


IIalifax Guardians have appointed Mr. Thomas Cox electrical 
engineer at the hospital. 

Mr. P. Р. Wheelwright, mains superintendent at Blackburn, has 
been appointed chief assistant engineer at £175 per annum. 
iod F.J. Humphrey has been appointed shift engineer at Col- 
chester. 


Mr. P. Coveney has been appointed. tramways manager at Ashton- 
under-Lyne. 


Ashford.—The Council have under consideration a proposal to 
erect an electricity station at the gas works. 

Ashton-under-Lyne.—The Hurst electric tramway route will be 
officially inspected to-morrow (Saturday). i 


Audenshaw.— An extension of one year for the completion of 
the municipal electric tramways has been granted. 


Berwick.—The Urban Electric Supply C». possess a provisional 
electric lighting order for this town, aud will commence the work of 
establishing electricity supply at an early date. 


Beverloy.—Sanction to a loan of £14,781 for electric lighting 
bas been obtained. Edmundson's Electricity Corporation will 
discuss with the Council the terms on which the company will erect 
and run electricity works. | 


Birkenhead.—The electric supply accounts for the year ended 
March 31, just issued, show total receipts £7,187. 0з. 11d., including 
£6,761. 9s. 4d. from the sale of current. Generation expenses were 
£1,659. 15s. 4d., repairs and maintenance £397. 148. 11d., distribu- 
tion £285. 63, 2d., rates and taxes and insurance £189. 10s., manage- 
ment £925. 14s 7d., interest and sinking fund instalment 
£3,503. 9з. 6d., leaving net. profit £225. 10s, 5d. 


Blackburn.—The question of providing mechanical stokers at the 
electricity works is under consideration by the Electricity committee, 


Blackpool.—An unfortunate interruption of electricity supply 
occurred on Saturday evening. About 9:8 p.m. the electric lighting 
was suddenly cut off, both private and public lighting being entirely 
suspended, owing to a fire on the main switchboard at the works, 
which necessitated the shutting down of the plant operated through 
the switchboard, and this was promptly done by the engineers in 
charge. The borough electrical and tramway engineer (Mr. C. 
Furness) was soon at the works. With buckets of sand the fire was 
quickly extinguished, but not before considerable damage was done 
to the main cables and switch gear. On examination it was found 
impossible to give a supply until repaira had been effected and new 
cable and fuses substituted. "The work of repair was promptly com- 
menced, and current was switched on for lighting early on Sunday 
morning. The tramway switchboard was not damaged, and. there- 
fore, no interruption of the tram service occurred. Mr. Furness 
highly commends the engineers in charge, whose prompt action in 
shutting down the lighting plant and using a plentiful supply of 
sand prevented further disaster. The cause of the fire is attributed 
to one of the main high-tension feeder fuses arcing after the fuse had 
blown. The lighting board was of a very old type, and is considered 
in many of its details obsolete compared with the later typa of board 
used in many of the alternating-current stations. Mr. Furness, who, 
with his staff, worked with great energy throughout the night in 
order to give supply as soon as possible, will, at the earliest moment, 
submit a report on the matter to the Electricity and Tramways 
committee. 


Bohemia — Тһе charge for the public telephone service in the city 
of Prague is £4. 53. 3d. per annum for any distance from the central 
exchange up to 500 metres and 163. 8d. per 100 metres or portion 
thereof. A further charge is made as rental of apparatus of £2. 103. 
per annum, and the connecting service fee is £1. 13, 41. per annum. 
For the use of call office instruments the charge is 2d.for three 
minutes’ conversation. The installation and rental payments have 
to be made half-yearly, in January and July. At Dec. 31 last there 
were 68 885 miles of telephone line erected in Prague. 

It is announced that the Austrian Government is ab ut to expend 
£833,000 on the extension of the telephone system in Austria. The 
number of telephone districts or nets in Austria at Dec, 31 last was 
199, each provided with public * speaking stations," and also 107 in 
inter-urban centres. In the scheme of the Austrian Government 
for the extension of the telephone system 200 new telephone areas are 
projected in different parts of the empire ; 50 of these new telephone 
areas will be situated in Bohemia. 

The city of Prague is exceptionally well served with electric tram- 
ways on the overhead system, and the system of guard wires adopted 
is said to have been eminently successful as regards accidents from 
falling telephone and telegraph wires. 

At Tetschen, on the Saxon frontier, there is now being held an 
industrial exhibition, in which electrical plant and apparatus occupies 
& conspicuous place. 


Bradford.—The dispute between the Corporation and the Shipley 
Council in regard to the rent to be paid by the Corporation for the 
Shipley electric tramways has been referred to the arbitration of the 
Board of Trade. 

Brierley Hill.—The Midland Electric Corporation for Power 
Distribution has been asked to state their terms for electricity supply 
for lighting, and the time when such supply can commence. 

Broughty Ferry.—On Monday the Council decided to erect 12 
arc lamps in the principal thoroughfares, an amendment to erect 20 
being rejected. 

Bury (Lancs.).—The Council have decided, on the recommenda- 
tion of the Tramways committee, to adopt the overhead system of 
traction. 
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Camberwell (London).—The General Purposes committee 
reported to the Borough Council last week a conference with repre- 
sentatives of the County of London Company with respect to ita 
proposal to sell its undertaking within the Council’s area and giving 
the sum expended by the company as approximately £158,956. The 
company had laid about 25 miles of mains in the district, and 
would be prepared to treat on a basis many thousands of pounds 
lower than that provided in the purchase clause under its Act of 
1896 —viz., the total expenditure chargeable to capital account, plus 
33 per cent., together with such a sum as should make up to 5 per 
cent. interest since date of order. The committee recommended 
that no action be taken in the matter and this was confirmed. 


Cardiff.—The Provincial Tramways Co. offer to accept £26,000 
for the depóts used when running their lines, now electrically 
equipped and owned by the Corporation. The borough engineer's 
valuation was £20,038. | 

At a meeting of the Electric Lighting committee last week, 
the town clerk (Mr. J. L. Wheatley) reported that the Corpora- 
tion had no power to carry on the business of selling or letting 
motors on hire, At Bradford, where this was done, the Corporation 
had statutory powers, and Bristol Corporation were promoting a bill 
to obtain those powers. It was resolved to recommend the Corpora- 
tion to apply for such powers. | 

The electrical engineer (Mr. Arthur Ellis) submitted to the same 
meeting plans for lighting certain of the tramway routes from the 
tramway pillars in place of pillars now used, and it was resolved to 
light certain thoroughfares in this way. Mr. Ellis also reported 
application from tenants on the Bute estate for current for power and 
light, but the Bute trustees had refused permission to lay down mains 
on their land. A committee is to wait upon Sir W. T: Lewis to 
obtain the necessary permission. It was resolved that out of the 
tramway profits £500 should be set aside to form a reserve. 


Carnarvonshire.—TheCounty Council, having receive danapplica- 
tion feom Mr. Assheton Smith for support in his application for a 
rovisional order to supply electricity to Port Dinorwic and the 
Dinorwic quarries and district, have appointed a committee to report 
upon the advisability of the Council themselves applying for electric 
lighting powers. 
Coal Cutters.—Electric coal cutters are to be adopted at the Byers 
Green Colliery, Auckland, by Messrs. Bolckow, Vaughan & Co. 


Croydon —The Corporation have adopted the accounts of the 
electricity department for the year ended March, 1901, and also the 
recommendation of the Lighting committee that, of the £4,118. 7s. 8d. 
in hand, £3,000 should be placed to reserve and the balance carried 


forward. 
The chairman of the committee (Ald. Miller) stated that the current 


generated had increased by 71 per cent., and the net increase of revenue 
was 54 per cent. The gross profits were over 6 per cent., against something 
over 5 per cent. last year. The accounts showed a profis of £2,520. 10s. 4d. 
The number of consumers had increa:ed by 31 per cent., and tbe increase 
of 8 c.p. lamps was represented by 78,386, against 59,241, or 52 per cent. 
The revenue from the lamps had slightly increased, the average being about 
2d. per lamp. The average price per unit obtained was 4łd., against 44d. 
last year. Since March 25 they had had a demand for 5,951 8 c.p. lamps. 
For arc lighting-the charge was reduced by £5 per lamp. 


1 Palace Co.’s School of Practical Engineering.—Oa 

Friday last the certificates awarded by the examiners for the summer 
term were distributed by Dr. T. Kirk Rose, F. C. S., assistant assayer 
to the Royal Mint. | 

Crewe. Sanction to a loan of £1,300 for extensions of the electric 
lighting mains has been obtained by the Council A 5 
engineer is to be engaged to prepare a report on proposals receiv 
for the construction of electric tramways in the district. 


Dalton.— A provisional order is to be applied for by the Council, 
and an application by Edmundson's Electricity Corporation for an 


order is, we understand, to be opposed. 


Darlington.—The borough electrical egino (Mr. J. R. P. Lunn) 
declines to be bound by the condition attached to the increase of his 
‘salary by £50 per annum—viz., that he should remain in the service 
of the Corporation for three уеаге, and the matter has, therefore, been 
referred back. 

Deptford (London).—The Borough Council will o 
application of the County of London Uo. for a provisiona 
lighting order. 

Dublin.—An agreement has been entered into between the Cor- 
poration and Trinity College authorities by which the Corporation 
obtain authority to erect a sub-station on the college grounds. In 
return the Electric Light committee have agreed to supply current 
for lighting the Provost’s house, and to the engineering school and 
laboratories at motor rates. If supply be required for other build- 
ings the college authorities will pay оршу ан An agreement 
has also been entered into with the Port and Docks Board as to (the 
erection of a sub-station on the quay. 


ppose the 
electric 


and provided a sinking fund. 


had attracted the attention of the whole world. In one sense 


- tricit 


Glasgow.—At the Corporation meeting last week the accounts of 


the telephone department, abstracted in our last issue, were presented 
and adopted. On July 29 the number of instruments applied for 
was 7,658 and the number of subscribers connecte1 was 6,050. 


Mr. J. ALEXANDER (chairman of the Telephone committee) said that 


some people considered they had been rather slow. In London, where they 
started about eight months before Glasgow got their Jicence, £1,000,000 
was the sum granted. In Glasgow they began work in connection with 
their exchange in March, 1901. In London the exchange was finished in 
January, 1902, and had only 2,000 customers connected. "The time taken 
in the construction of the Glasgow system had beaten all records. 
could not find any. exchange in the world that had made such progress as 


He 


Glasgow terminal exchange had done. , After quoting the figures given in 


our last issue, Mr. Alexander said the original scheme had been greatly 
extended. It was for 5,950 completed lines, with direct accommodation 
and switchroom space for 5,250 more. Instead of this, pipes had been pro- 
vided with a capacity of 27,000 lines and cables actually laid containivg 


14,572 pairs of wires, of which only 5,470 had been used at May 31. No 


depreciation had been allowed for, as the system was not yet completed, 


and what work had been done was not yet one year old, 
Mr. BURRELL contended that*preliminary expenses (amounting to £16,000) 


should not be placed to capital account, but should bs divided over five 
years, and if that had been done the proportion of those expenses applicable 


to this year would amount to £2,400. As to depreciation, he thought it 


should be written off to correspond to the lifetime of the undertaking. A 
sinking fund should be treated in the same way. The reason given by the 
convener for not having a depreciation account this year was wrong. The 


Corporation in all its enterprises wrote off certain amounts for depreciation, 
If to the £2,400 of preliminary expenses 
were added the sum that should have been put to depreciation, there 


would have been, instead of a profit of £598, a deficit of upwards of £4,000. 
'He therefore moved that the accounts be taken back. 


Mr. Bruce Murray seconded, and said Glasgow's telephone enterprise 
that was a 
fortunate circumstance, because the more criticism that was directed to 
municipal enterprise the better, but it placed upon the Corporation the 
responsibility of putting forward accounts upon a basis that would stand 
examination. Was thecriticism made by the Press favourable? His 
experience was that the Prees usually took an exceedingly sound view of 
any matter it discussed. He did not infer that the accounts presented 
were incorrect. He objected to the inference that the telephone system 
of Glasgow was being worked at a profit. That was not the case. The 
Council must remember that the Post Office had the power, under their 

ment, to take over the whole of the enterprise on Dec. 31, 1913, and 
the Post Office would only take over such portions of the plant as they 
thought suitable. No attempt had been made by the Telephone com- 
mittee to provide for this contingency, and no explanation, except in the 
most general terms, was given of the large capital expenditure. 

Mr. W. F. ANDERSON considered the Council had to face a hostile oppo- 
sition. Their engineer (Mr. A. R. Bennett) had put down £70,000 worth 
of work underground which had as yet yielded no return, and it was un- 
reasonable to ask that depreciation should be written off on that amount. 

Mr. Burt considered thé position of the telephone accounts to be very 
satisfactory. The only question was whether the accounts should be made 
up in sueh a way by allowing for depreciation as to show a debit instead of 
a credit balance. He objected to handing over a great asset to the next 
generation at the expense of the present. „ 

The amendment was then withdrawn and the accounts approved. 

The accounts of the tramway department were presented at the 
same meeting by Mr. Walter Paton. 

The gross revenue (he said) was £614,413, an increase of £124,944. 
Working expenses had increased by only £3,264, accounted for by the 
enormous saving which had taken place by the adoption of electric com- 
pared with horse traction. Electric traction had cost during the year 
74d. per car-mile against 94d. during the previous year. Working expenses 
last year were 64 per cent. for electric traction against 87 per cent. for 
horse traction. Beyond that was the enormous improvement and immense 
saving in cost of working electric compared with horae traction. In 
the transition from horse to electric traction, the capital loss had, he 
said, been £283,925. £190,000 had been lost in permanent way, and 
£93,000 in cars, preliminary expenses, alterations of buildings, &c. 
The tramway department has been such a profitable concern from the 
beginning that they actually had a reserve fund of £283,900, and that 
would meet the whole conversion from the one form of traction to the 
other. So they took that fund and wrote off the item completely. They 
had further charged to depreciation £67,402, which they were assured was 
ample. In addition, they charged to permanent way renewal fund £44,554, 
and towards sinking fund they had placed £36,974, these items together 
amounting to £148,950. The capital spent on the tramways was 
£2,396,917, and that had been written down by depreciation to 
£2,080,000, so that the actual debt applicable to the tramway department 
was £1,884,605. The committee were allowing £450 per single mile out of 
revenue each year for renewal of line, which would renew the whole line in 
10 years. By arrangement between the Tramway and Finance committees 
they were to pay £12,500 for tbree years to the common good, and after 
that the sum was to be £15,000. During the year they had carried 
163,000,000 passengera, 56,000,000, or over 1,000,000 a week, at a half- 
penny. They reduced the fares, but he believed the loss incurred would 
be more than made up by the increased number travelling. In the tram- 
ways the Corporation had a magnificent asset. 

he accounts were approved. 

We have received a copy of the tenth ‘annual report of the elec- 
department. The receipts amounted to £103,940. Өз. 14., 
and the expenditure to £51,440. 93. 9d., leaving £52,498. 10s. 1d. to 
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meet interest (£29,416. 10a. 2d.) and sinking fund instalment 
(£8,567. 19a. 11d.), resulting in a net profit of £14,514. 6s. 3d., from 
which is deducted £3,083. 103. proportion of cost of lamps and fittings 
supplied to consumers consequent on change of voltage, charged to cur- 
rent revenue, leaving a surplus on year's working of £11,430. 163. 31. 

The Electricity committee have decided that, as the surplus is insufficient 
to provide for general depreciation of the whole capitalof the undertaking, 
as certain plant and buildings have been disposed of at a price less than 
nominal book value, and as & considerable amount of plant has been, or 
shortly will be, thrown out of use in Waterloo-street and Kelvinside stations, 
owing to change of pressure from 100 to 250 volts (which plant will not 
probably realise its full book value), the must prudent course to follow is to 
apply this money to reduction of capital accounts involved, and they recom- 
mend that various sums be written off to the amount of £11,450,163. id. 
As the surplus this year is a moderate one, and as contribution to sinking 
fund, at increased rate of 24 per cent., upon amount borrowed under the 
Glasgow Corporation (Tramways aud General) Order, 1901, will begin with 
the year 1902.3, the committee do not recommend any alteration iu the 
charge for electric current during the current year. The quantity of elec- 
tricity sold to private consumera during the year was 8,584,696 units, com- 
pared with 6,290,819 in the previous year, an increase of 33°28 per cent. 
The number of consumers on May 31, 1902, was 5,374, compared with 4,051 
in 1901, an increase of 33°31 per cent. There were 242 consumers 
of the equivalent of five hours or over per day of their maximum demand 
throughout the year, amounting to 1,186,625 units in all. The number of 
motors in use and supplied off the Corporation mains was 682, with a total 
of 3,086 H. p., compared with 427 of 1894 н.г. ia 1901. The total number 
of arc lamps erected and in regular uae for street lighting was 500, com- 
pared with 248 in 1901, and the quantity of electricity consumed for street 
and stair lighting was 897,517 units, against 523,172ilast year. The 
equivalent number of 8 c.p. Jamps connected to the mains on May 31 was 
491,506, compared with 368,342. The maximum’ load upon the generating 
stations during the year occurred on Nov. 8, when it was 7,950kw. The 
steam plant at Port Dundas had been increased during the year by the 
addition of one 2,500 n.r. Willans engine, bringing the total 1.H.P. available 
in that station to 12,100. At Pollokshaws-road station the two 2,400 H. p. 
engines ſrom the Glasgow Exbibition had been erected during the year. 
The actual available I. H. r. at Pollokshaws-road was 4.400. The н.р. 
at Waterloo-street had been reduced by the sale of two 240 h. p. 
engines, and by the dismantling of one 240 K. r., and two 120 н.р. enginea. 
The available I.H.P. in working order at Waterloo-street therefore stands at 
2,320, while in the Kelvinside station the figure remains as last year (1,080 
HP.) The total available 1.H.P. in working order amounts to 19,900, 
though so much of it as is in Waterloo-street—viz., 2,520 1.H.P.—is being 
gradually thrown out of use, as theresult of change of pressure of supply and 
the connection of old consumers on to the supplies from the new stations. 
A little over 14 miles of distributing mains have been laid in Kinning 
Park, under arrangement with the Council of that burgh. The supply of 
current in Kinning Park commenced on Dec. 51, and 15 public arc lamps 
weie started on March 20. An arrangement has been entered into 
with the tramways department for a supply of current during the 
heavy demand experienced in the winter afternoons. The com- 
mittee have under consideration the question of utilising gas engines, 
poseibly in conjunction ultimately with gas producers, for further exten- 
si ns of plant, which will probably be necessary in a year or two. 
Under the Glasgow Corporation (Gas, &c.), Order, 1902, additional powers 
were conferred upon the electricity department, which will entitle them 
(1) to require any consumer wishing a stand-by supply of electrical energy 
to enter into a special agreement with the Corporation before they can 
demand supply; and (2) to sell or let for hire (but not to manufacture) 
electric motora and fittings. 


Glasgow Infirmary.— The new electrical pavilion of the Royal 
Infirmary was opened recently. Some 12 years ago an electrical depart- 
ment wa3 added to the hospital, improvements were made about six 
years ego, and in 1896 a special department for X-ray work was 
added. The new pavilion consists of four large well illuminated 
rooms, equipped with the most modern and approved apparatus. 
Electric supply is obtained from the 250-volt mains of the Glasgow 
Corporation. beta tig qd dark rooms and other arrangements 
necessary for the work have been provided. The sources of energy 
employed are а gas engine, dynamo, battery of accumulators, and a 
transformer, In the first room the transformer is ready to change 
the 250-volt current to the required voltage for medical and surgical 
purposes ; the distributing switchboard is in this room. Three com- 
plete sets of Finsen's light apparatus for the treatment of lupus and 
other affections have been provided, and also modifications of thia 
method for the application of ultra-violet rays. Apparatus for treat- 
ing nervous diseases by the use of high frequency currents has also 
been fitted up ; and also a large Wimshurst machine constructed by 
Lord Blythewood and presented by his lordship. The X-ray depart- 
ment has been refurnished with the newest switchboards, coils and 
operating tables, and the older types of apparatus for constant and 
interrupted currents for diagnosis and treatment have been replaced 
by those of the most modern kind. A large electromagnet for the 
extraction of metallic substances from the human body has been 
specially designed, and the general department includes electric drills, 
BA WB, trepines and electric probes for detecting the presence of bullets, 
&c. This ux rim electro-medical department is under the direction 
of Dr. John Macintyre. 


Hartlepool.—Last week the Electricity Supply committee recom- 
mended the Council to approve a draft agreement with the Northern 


Counties Electricity Supply Co. for а supply of electric current within 
the borough. The Hartlepool Electric Tramway Co. now offer to 
supply current for lighting the town upon more favourable terms, 
and point out they are able to supply current from mains already 
laid. "Their offer is conditional on the Corporation extending the 
company's lease of the tramways by seven years. The subject has 
been referred back. 


Hebden Bridge.—A scheme for generating electricity at the gis 
works by means of the present waste power from the water-gas ү 
has been adopted by the Council on the advice of their consulting 
engineer, Mr. Walter Emmott, of Halifax. | 


Hove —The Council’s consulting engineers 5 Lacey, Clire- 
hugh and Sillar) recommend the construction of a system of electric 
tramways between Hove, Shoreham and Brighton. The estimated 
cost is £103,700 for the overhead system, and £149,700 for a com- 
bination of the overhead trolley and conduit systems. The total 
length of line is a little over 7 miles, The Council are also advised 
to expend £114,000 in putting down electric lighting plant to supply 
the equivalent of 15.000 8 c.p. lampe. The estimated profit on the 
overhead system is £3,636, on the conduit £8,666, aad on lighting 
£816. The Council are recommended to promote a bill with the 
above objects. 


Infirmary Lighting.—On the recommendation of their InGrmary 
Management and Visiting committee, the City of London Guardians 
have approved the plans and specifications of Mr. Adrian Collins for 
the electric lighting of the infirmary at £1,500, and the Local Govern- 
ment Board has been asked to sanction the obtaining of tenders from 
Messrs. Pinching and Walton, Lund Bros. and the General Electric 
Co. without the necessity of advertising for sealed tendera. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Doncaster Corporation Light Railways (Deviation, &:.), 
the Llanelly and District Light Railway, the Derwent Valley Light 
Railway, and the Vale of Rheidol Light Railway (Amendment) Orders. 

The Light Railway Commissioners have issued au order authorising 
an extension of the Southend Council'a tramways from Southend to 
Shoebary. | | 

Liverpool —The City Council have authorised a deputation con- 
sisting of the general manager, chairman and deputy-chairman of 
the Tramways department and the city engineer and city electrical 
engineer to visit the United States and Canada, to inspect and report 
upon the latest progress made in electric traction. 


Louth.—The Council have decided to establish electricity supply 
at an eatimated cost of £10,000. | 

Luton.—The Electric Light committee has arranged with Messrs. 
E. Wiseman & Co. to hold an exhibition of electric lighting fittings, 
cookiog and heating appliances, &c., in O:tober. The Corpora'ion 
will supply current free of charge. 

Lynn.—A further report on the proposed electric lighting of the 
docks has been prepared by the borough.electrical engineer (Mc. 
Pilling), and the Council have authorised Councillors Floyd and 
Gemmel to make a formal offer to the company. 

Mauchester.—The foundation stone of the Ardwick electric car 
shed and offices was laid by Mr. Wainwright, vice-chairman of the 
Tramways committee, on Thursday last. 

Melbourne.— The Victorian Minister for Railways is considering 
a scheme for the construction of about 50 miles of electric tramways 
in Melbourne and suburbs. 


Merthyr.—The District Council have consented to the local 


tramways company iucreasing the speed of the tramcars on porticn: 
of their system from 6 to 8 miles an hour. : 


Mold.—The National Electric Wiring Co. have been instructed 
by the Council to prepare a report upon electric lighting. 


Municipal Telephony.—Oldham Town Council have applied for 
a licence to establish a municipal telephone system. 


Newcastle-on-Tyne.—The Tramways committee have offered to 
supply electric energy for lighting the municipal buildings at 3d. per 
unit. The city engineer is reporting on the offer. 


Okehampton.—The Council having come to terms with the local 
gas company, the proposal to adopt electric lighting has been 

abandoned. 

Ossett.—The Council have decided to en an electrical engi- 
neer to prepare a report on electric lighting and refuse destruction. 

Plymouth.—The Tramways committee have authorised the 
borough electrical engineer (Mr. E. G. Okell) to obtain tenders for 
the overhead equipment of the tramways through the Pounds estate 
at an estimated cost of about £2,000. | 

Prestwich.—A loan ot £21,000 is to be obtained for the con- 
struction of electric tramways, Salford Corporation have been asked 
the terms on which they would take over the Prestwich electric light- 
ing order and supply current in bulk in the district. 


Reading.—The Reading Electric Supply Co. offer to supply current 
for lighting the principal thoroughfares at 2d. per unit. 
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Rothesay.—The official inspection of the electric tramway 
between Rothesay and Port Bannatyne will take place on Tuesday. 
The contractors for the 555 way construction and overhead 
equipment were Messrs. Dick, Kerr & Co. 


Royal Assent.— The following Acts of Parliament (with electrical 
clauses) received the Royal assent on Friday last :— 


Pacific Cable (Amendment). Great Northern and City Railway. 
Tramways Orders Confirmation | Birminghamand Midland Tramways. 


(Nos. 1 and 2). Devonport Corporation (General 
Electric Lighting Orders Confirma- Powers). 

tion (Noa. 7 and 8). Saddleworth and Springhead Tram- 
Greenock and Port Glasgow Tram- ways. 


ways (Extension) Order Confir- | Wigan Corporation. 

i North Staffordshire Tramways. 
Mexborough and Swinton Tramways. 
Swansea Corporation. 

Nottingham Corporation. 

Great Northern and Strand Railway. 
Liverpool Corporation. 

York Corporation. 


mation. 
Rossendale Valley Tramways. 
Liverpool Tramways and Electric 
Supply (Garaton Transfer). 
London County Council (Subways 
and Tramways). 
London County Council (Tramways 
and Improvement). Eastbourne Corporation. 
Metropolitan District Railway. London United Tramways. 


St. Petersburg.—Reporting on the trade of St. Petersburg and 
district in 1901, Mr. Consul-General J. Michell states that the busi- 
ness in electric fittings and installation work is principally in German 
hands, but Russian consumers are beginning to understand that the 
cheap German article is of little permanent value, and costs more in 
the long run than the more expensive fittings of British manufacture. 
Mr. Michell considers that trade in this branch of industry has a 
good future, and that British manufacturers should spare no effort to 
prove the superiority of their manufactures. 


Sheffield.—The Tramways committee offer a prize of £5 for the 
best destination indicator for the electric trams. 


South Lancashire Electric Tramways —The first section of the 
South Loncashire Eleetric tramway system, a line a little more than 
3 miles in length, connecting Liverpool with Prescot and St. Helens, 
was opened for traffic on June 24, and the results of the working are 
so far very satisfactory. The cars run at frequent intervals, nomi- 
nally every 15 min. but in practice far oftener. The traffic returns 
from the opening until 6th inst. show that during that period the 
total passengers carried was 176,194, an average of over 4,000 per 
day. The weekly average receipts have risen as high as 36:62d, per 
car mile. It is considered probable that before another year elapses 
Liverpool and Manchester will be connected by electric tramways. 


South Shields.— Last week the Council decided to apply next 
session for powers to equip and work electric tramways. The 
borough electrical engineer (Mr. J. H. Cawthra) was instructed to 
furnish the Tramways committee with a report on various systems of 
electric traction, and also to prepare estimates. 


Southampton.— An electric tramway between Onslow-road and 
Portswood-road is to be constructed at an estimated cost of £7,475. 


Southport.—Application has been made for sanction to a loan of 
£16,500 for the construction and equipment of certain electric tram- 
ways in the town. 


Stafford.—The Council on Tuesday agreed to apply for a provi- 
sional order authorising the supply of electricity to the parishes of 
Castle Church, Basurch Hopton and Coton, Tillington and Seighford 
outside the borough area on condition that a higher charge be made 
to persons to whom electric currentis supplied than to town consumers. 


Stoke Newington (London).— The Borough Council have 
obtained a provisional order which contains a clause authorising 
the supply of electricity in bulk by the Borough Councils of Isling- 
ton and Hackney, but the Board of Trade refuse to consider the 
matter except upon APP anon from the Islington and Hackney 
Councils. A request by Stoke Newington to Islington to make 
application to the Board has been referred by the Islington Council 
to their Electric Lighting committee with power to act. 


Suez.—The report on the traffic of the Suez Canal for 1901 is to 
the effect that the percentage of ships using electric light for navi- 
gation by night was 93 7, against 91 2 in 1900. 

A joint-stock company is about to be formed to take over and work 
a concession granted by the Egyptian Government for supplying 
electric current to Suez and Port Tewfik for 20 years. The same 
company will erect ice-making machinery and cold storage accom- 
modation. It is estimated that the prospects of the company regard- 
ing its electric lighting undertaking are distinctly favourable, and 
the demand for cold storage facilities at Suez is considerable. 

Button in- Ashfleld. —The Council are conferring with the Derby- 
shire and Notts Electric Power Co. as to the company’s proposals for 
electricity supply in bulk. 

Swinton.—The Council have been informed by the Lancashire 
Electric Power Co. that the company will be in a position to supply 
electric current at latest by “the commencement of the lighting 
season of 1903,” 


Sydney.—The new Pyrmont (N. S. W.) bridge, which was opened 
on June 28, has an electrically-operated swing span of 223ft. 

Walton-on-the-Naze.— A committee has been appointed to obtain 
estimates of the cost of electricity works. 

W n.—The Board of Trude have prolonged the period for 
the completion of the Corporation tramways to Aug. 6, 1903. 

West Bromwich.— To meet the increasing demand for electric 


current application has been made for a further loan of £10,000 for 
electric lighting extensions. 


West London Tramways.—The Isleworth and Twickenham 
extension of theLondon United Tramways was opened for traffic «n 
Wednesday. А 

Westminster Р. O. Telephone Exchange.—An exchange, to be 
called the Victoria Exchange, in connection with the Post Office 
London telephone service, was opened on Tuesday. 


Wirkworth.—The Derbyshire and Notts Electric Power Co. are 
conferring with the Council as to the company’s electricity supply 
proposals. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 

St. Petersburg (Russia) Town Council require tenders for the 
reconstruction of the existing three horse-drawn tramways in the 
city to electric traction, and for the construction and equipment of 
an electric power station. Conditions of tender, application form 8s. 
&c., can be obtained, on request, either by post or telegraph, from 
the Stadt-Amt., St. Petersburg, Russia, where projects have to be 
lodged and tenders sent by the 1st (14th) Nov. next. Au advertise- 
ment gives additional particulars. 


The Metropolitan Asylums Board invite tenders for an electric fire 
alarm installation at the Orchard Small-pox Hospital, near Dartford, . 
in accordance with the plans and specifications prepared by the engi- 
neer to the Board (Mr. W. T. Hatch). Specifications, &c., at the 
offices, Embankment, London, Е.С. Tenders by 10 a.m. Aug. 28. 
See advertisement. 


West Ham Corporation invite tendera for steam exhaust, feed water 
and drain piping, water softener, steam traps and separators ; also 
circulating and air pump, discharge piping, water purifier and vapour 

i Specifications, &c., from the borough electrical engineer 
(Мт, James K. Bock) after 22nd inst., and tenders to the town clerk 
(Mr. Fred. E. Hilleary), Town Hall, Stratford, by 4 p.m. Sept. 4. 
An advertisement contains further particulars. 


The Urban District Council of King's Norton and Northfield are 
prepared to lease their powers under their electric lighting order 
of 1898. Some particulare are given in an advertisement, and further 
inquiries should be addressed to the Council's engineer (Mr. A. W. 
Cross), 23, Valentine-road, King's Heath. Offers to the clerk 
(Mr. Edwin Docker), 10, Newhall-street, Birmingham, by Sept. 18. 


Letcester Tramways committee invite tenders for tramway: track 
material, feeder cables, telephone and test wires, overhead electrical 
equipment and copper bonds, steam-raising plant, engines, gene- 
rators, batteries, boosters, switchboard, overhead travelling crane, 
electric tramcars, &c., &c. Tenders by noon Sept, 3. 


Malvern Urban District Council invite tenders for two Lancashire 
boilers (with feed-water heater and pipe work), engines, alternators, 
exciters and switchboard, high and low-tension concentric cables and 
transformers. Tenders to chairman of Gas, Water and Electricity 


committee by Aug. 23. 


The directors of the North-Eastern Ratlway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
от double track) in the neighbourhood of Newcastle.on-Tyne. 

enders to secretary, York, by noon Oct. 7. 


Rugby Urban District Council invite tenders for one 150kw. and 
one 60kw. high-speed steam alternators (three-phase), switchboard, 
underground mains, arc lamps, public incandescent lamps, &, and 
meters, "Tenders to clerk by 3 p.m. Aug. 20. 


Pemberton Urban District Council invite tenders for feeder cables, 
overhead electrical equipment, engines, dynamos, boiler, rail bonds 
rails, fishplates, &c.,and switchboard. Tenders to clerk by noon Aug. 20. 

Ilford District Council invite tenders for a combined track-watering 
and sweeping car on maximum traction truck with complete electrical 
equipment. Tenders to chairman of Council by noon Aug. 19. 


Poplar (London) Electricity committee require arc lamp carbons. 
Tenders to town clerk, Council offices, High-street, Poplar, E., by 
Aug. 25. | 
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Bexley Electric Lighting and Traction committee invite tenders py 
Sept. 4 for tramway permanent way, bonding and overhead equip- 
ment, car bodies, trucks and electrical equipment. 


Plymouth Corporation invite tenders for overhead-line construction, 
&c, Tenders to borough electrical engineer, Prince Rock, by Aug. 23. 


Accrington Watch committee iavite tendera for nine arc lampe and 
pillars. ‘Tenders to chairman, Town Hall, Accrington, by noon Aug 19. 


Manchester Tramways committee require car-cleaning materials. 
Tenders to general manager by 1 p.m. 16th inst. 


Dury Tramways committee require rails, fishplates, points and 
crossings, &c. Tenders by 28th inst. 


Swansea Corporation кү telephone conduits, cables, poles, 
instruments, &c. Tenders by Sept. 1. 


Harrogate Corporation require tenders for wiring the Kursaal. 
Tenders by 18th inst. 


Bristol Guardians require tenders for boilers, &c., and for wiring 
and electric fittings for the infirmary. Tenders by noon, Sept. 10. 


Doncaster Corporation invite tenders by 28th inst. for ejector con- 
denser plant, with pumps, &c. 

Aberdeen City District Lunacy Board invite tenders for an electric 
light installation at Kingseat Asylum, Newmachar. Tenders to 
clerk, 20, Union-terrace, Aberdeen, by 10 a.m. 25th inst. 


Edinburgh Corporation require tenders by 26th inst. for cast-iron 
pillar boxes for street section fuses. 


The British Municipality and British Municipal Extension at 
Tientsin, China, invite proposals for the lighting of the concessions 
by electricity. Offers by Nav. 30. Mr. A. W. Harvey Pellingham 
is secretary and engineer. 


The Portuguese authorities at Lourenço Marques will shortly 
invite tenders for the supply of eight electric conveyors of the Tem- 
perley type. British firms wishing to tender for the supply of these 
machines should apply for particulars direct to his Excellency the 
Governor, Louren e Marques, Portuguese East Africa. 


The Norwegian State Telegraph Чеш invite tenders until 
noon of 18th inst. for solder tin. ecifications from technical 
` department of Board of Telegraphs, Christiania, and from inspectors 
of telegraphs at Trondhjem, Bergen, Stavanger, and Arendal. Apart 
from usual custom duties, a preference of from 10 to 15 per cent. is 
given to native manufactures. 


The Norwegian State Ratlway authorities also invite tenders until 
Sept. 13 for quantities of telegraph wire, porcelain insulators, insulator 
holders, &c. Particulars from Inspector of Telegraphs, Stoners 
Gade, Christiana. N 


TENDERS RECEIVED AND ACCEPTED. 


We recently announced that the Sydney Municipal Council had 
given the contract for the supply and erection of electricity gene- 
rating plant at £46,089. We are now able to give a complete list of 
the tenders submitted. In their report the consulting engineers 
(Messrs, Preece & Cardew) state that :— - 

Complete tenders were received from 21 firms, most of whom submitted 
three alternative tendere, making 58 tenders in all. Of the 11 lowest 
tenders five (Nos. 1, 5, 4, 7 and 9) are for plant of British manufacture 
throughout, four (Nos. 2, 5, 8 and 11) include a considerable amount of 
plant which would probably be of foreign make, and two (Nos, 6 and 10) 
are for foreign plant throughout. The foreign plant specified was, they knew, 
of good quality, and in the case of the electrical machinery quite equal to 
. British make. Onlythree patterns of boiler were tendered for ; all, except 
one, quoting the Babcock and Wilcox, and many the Stirling as an alter- 
native, the third boiler being of German make. For the large units the 
tenders for engines might be divided into bigh speed of over 200 revs., and 
low speed of about 100 revs. The guarantees of steam consumption given 
with several high-speed engines were so satisfactory that, considering the 
increased expense of the plant and also of the necessary buildings, crane, 
&c., with slow-speed engines, Meesrs. Preece and Cardew recommended the 
adoption of the higher speed type. Of the 11 lowest tenders four included 
Browett-Lindley engines, five Ferranti and two engines by the Augaberg 
and Nurnberg Works. The guaranteed economy in steam consumpt'on of 
the steam alternators with the Ferranti engine is some 10 per cent. better 
than that of the sets with Browett-Lindley and Augsberg engines. The 
Ferranti engine appeared the best selection. Most of the tenders for alter- 
nators were from electrical manufacturing firms, and provided for alternators 
of their own manufacture. "There waslittle to choose between most of the 
machines. As regards exciting energy, that of Messrs. Dick, Kerr & Co. 
guaranteed the beat results, and their regulation was also good. The 
five lowest tenders and three others each provided for a Tudor battery, 
which was a satisfactory pattern. The motor-generators, like the 
alternators, would in most cases be made by the firms tendering. 
The designs and prices of switchboards naturally varied consider- 
ably. Меввга. Preece and Cardew consider that tenders Nos. 2, 5, 6, 
7 and 9 provided the most satisfactory arrangements of the lower 
tenders, but of those they considered the Ferranti switch gear included 
in tenders Nos. 7 and 9 by far the best, most convenient and safest. 
No firm had sent in a complete tender for the generating plant with steam 
turbines in place of ordinary engines, but Messrs. С, A. Parsons & Co. had 


submitted a tender for turbines and alternators only. The four lowest 
tenders with Babcock- Wilcox boiler and Ferranti engine were :— 


British Thomson-Houston Со........................ £49,711 
Dick, Kerr & Co i oes 49, 

Mather and Plat . 50,124 
J. G. White & Co н. 50,422 


The British Thomson-Houston Co., Dick, Kerr & Co. and Mather and Platt 
had not quoted for Ferranti switch gear, but were prepared to substitute it 
at the price quoted by Ferranti Limited (£6,399), and as Messrs. Preece and 
Cardew preferred the Tudor battery to that quoted by the British Thomson- 
Houston Co., the final figures of the four firms were :— 

Dick, Korr & Со. мазза ðùͤ Tuo weave Uu doe £49,072 

Mather and Platt . 


The following is the complete list of tenders sent in, in order of amount. 
The figures in parentheses show the time (in months) required for com- 
pletion of contract. (a), (5), (с), (4) indicate alternative tenders. The 
amount of the tender includes five boilers, one superheater, three condensers, 
three air-pumps, two 600kw. sets, one 300k w. set, battery of accumulators, 
pipe work, five motor generators, static transformere, main and exciter 
switchboards and sub-station switchboards :— 

1 Mather and Platt(a) £46,089 (15) | 31 J. G. White & Co. (c) £53,284 (15) 
2 J. G. White & Co. (a) 46,731 (15) | 32 Brit. Schuckert Co. (с) 53,358 (19) 
5 Dick, Kerr & Co. (a) 47,155 (12) 33 Lahmeyer Electric 
4 Mather and Platt (b) 47,614 (12) Caes (V) ses er дыз 54,491 (15) 
5 J. G. White & Co. (b) 47,850 (15) | 34 J. G. White & Co. (d) 53.669 (15) 
6 Siemens & Halske (a) 48,214 (18) | 35 Elec. Construc. Co. (b) 55,777 (—) 
7 Ferranti Limited (a) 48,495 (12) | 36 Brush Co. (a) ......... 54,115 (16) 
8 Crompton & Co. (и) 48,633 (18) | 37 Siemens & Haleke (c) 54,582 (18) 
9 Ferranti Limited (5) 48,903 (12) | 58 D. Bruce Peebles & 
10 Witting Bros. ... (a) 49,566 (15) Co. (b): ics .... 54,899 (12) 
11 British Thomson- 59 D. Stewart & Co. (a) 54,913 (15) 
Houston Co. (a)...... 49,711 (12) | 40 British Westinghouse 
12 Crompton & Co. (b) 50,050 (—) Co. (a) 
15 Lahmeyer Elec. Co. (a) 50,091 (15) | 41 Allgemeine E.G. (b).. 54,972 (—) 
14 Bron n, Boverik Co. (a) 50,285 (12) | 42 Siemens Bros & (o. (Y) 55,105/144) 
15 Brit. Schuckert Со. (a) 50,518 (22) | 45 Elec. Const ruc. Co. (c) 55,755 (—) 
16 Allgemeine E.G. (a) 50,700 (—) 44 Brown, Boveri & Co. (c) 55,958 (12) 
17 British. Thomson- 45 General Elec. Co. (a) 56,083 (12) 
Houston Co. (5)...... 51,203 (12) | 46 British Westinghouse? 
18 Johnson& Phillips (a) 51,458 (18) . 56,436 (15) 
19 Brit. Schuckert Co. (b) 51,499 (23) | 47 General Elec. Co. (^) 56,466 (12) 
20 Ferranti Limited (c) 51,818 (12) | 48 D. Stewart & Co. (b) 56,660 (15) 
21 Brown, Boveri &Co.(6) 51,945 (12) | 49 D. Bruce Peebles & 
22 Witting Bros. (5) ... 52,055 (—) Co. (с) ............... 56,840 (12) 
23 Dick, Kerr & Co. (5) 52,119 (12) | 50 D. Stewart & Co. (c) 57,184 (15) 
24 Crompton & Co. (c) 52,488 (—) | 51 General Elec. Co. (c) 57,289 (—) 
25 Johnson & Phillips (0) 52,498 (18) | 52 Brush Co. (b) ......... 58,238 (16) 
26 Mather and Platt (c) 52,629 (13) | 53 Allgemeine E.G. (c). 58,952 (—) 
27 Siemens Bros. & Co (a) 52,740(143) 54 Dick, Kerr & Co. (с). 59,067 (18) 
28 Elec. Construc. Co. (а) 52 862 ( —) | 55 Siemens Bros. & Co. (e) 65,550 (18) 
29 Siemens & Halske (5) 53,056 (—) | 56 Musgrave & Sons (a) 71,418 (18) 
50 D. Bruce Peebles & 57 Musgrave & Sons (^) 71,449 (18) 
Co. (a) . . . . . 53,096(154) | 58 Musgrave & Sons (c) 72,232 (18) 


The following tenders have been received for supplying and erect- 
ing electric lighting plant at Kinfauns Castle, N. B., to the specifica- 
tion of the consulting engineer, Mr. Morgan Williams, M. Inst. C. E. 
Mavor ani Coulson (accepted) )) £1,939 5 0 and£2,079 5 0 
Ernest Scott and Mountain 2,560 10 0 
Middleton and Townsend ..................... 2,295 35 6 and 2,190 0 0 
Lowdon Bros. & Co ... 9,058 19 6 and 2,008 19 6 
Macaulay, Clarke & Maclaren (four tenders) 2,020 15 0 to 2,090 15 0 


The Hyde, Stalybridge, Mossley and Dukinfield Tramway and 
Electricity Board have accepted the tender of Messrs. Dick, Kerr & 
Co. for three 500kw direct-coupled three-phase alternators (Yates and 
Thom engines), and that of Messrs, J. P. Hall & Co. for three 50kw. 
direct-coupled continuous-current exciters (Belliss engines) The 
contract for construction of the permanent way, copper bonding, &c., 
has not yet been let. 


— M ————MM——————— ———————————— 


Bradford Corporation have accepted the following tenders :— 

Collinson Bros., wiring new conditioning house. 

G. A. Steinthal, wiring new fire station. 

Easton & Co., converting Town Hall passenger lift from hydraulic to 
electric power. 

aoe Thomeson-Houston Co., half-yearly supply of incandescent 
amps. 

Cole, Marchent and Morley, exhaust steam oil separators for new elec- 
tricity generating station. 


Bolton Municipal Technical School authorities have placed an 
order with Messrs, Witting Bros. for the preliminary equipment of 
the new dynamo room. The plant and machinery comprises single 
and polyphase alternators, single and polyphase motora, direct- 
current motors, direct-current dynamos, transformers, a ro' ary 
converter and a complete switchboard. 
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Lowestoft Corporation received the following tenders for raile, 
fishplates and bolts :— 


English rails. Foreign rails, 
A. Penny & Co. (accepted) . . sva £6, 0 0 
McLeod & Co . 2 £8,365 7 5 was 
E. Nuttall & Co........ e өөө 8115 5 O 6474 0 O0 
W. Griffiths & Co. ....... eene 8,091 5 0 ee 
Macartney, McElroy & Co. ..... ........... 7,882 5 6 bs 
A; Fü вонон еерее 7,466 12 6 7,829 0 0 
W. Scott & Со. oo . 7,454 15 0 ie 
P. and W. McLellan .......................... 7,431 10 0 6,743 19 0 
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The tender of Dick, Kerr & Co. and E. Le Bas & Co. were not to speci- 
fication, and those of the Barron Hematite Steel Co. and Ibbotson Bros. 
were incomplete. 
Loweatoft Corporation also received 10 tenders for the permanent 
way construction, the amounts varying from £33,136. 3s. 41. (the 
tender of G. Wimpey & Co., which was accepted) to £51,803. 10s. 5d. 


Messrs. R. W. Blackwell & Co., 59, City-road, London, E. C., have 
received the complete contract for equipping the Chester tramways 
on the overhead trolley system. The amount of the contract is over 
£40,000, for the construction of 3 miles of track and overhead equip- 
ment and the supply of 12 cars complete for running. 


Brompton and Kensington Electricity Supply Co. have placed an 
order with Messra. Witting Bros. for two motor generators, each 
comprising a Heyland motor driving a continuous-current generator, 
for accumulator charging. | 


Stockton-on-Tees Town Council have placed an order with Messrs. 
Worth, Mackenzie & Co. for condensing and cooling plant for the 
electricity works at £2,096, or £170 more than the amount of the 
lowest tender, it being considered advisable to let the work to a 
local firm. | 

Spennymoor District Council have accepted the tender of the 
Northern Counties Electricity Supply Co. for supplying current to 
20 incandescent lampe for lighting a portion of the district at 494, 
per lamp per annum. 


Newport (Mon.) Tramways committee have accepted the tender 
of Mr. A. Krauss for the reconstruction of tramways at £33,000. 


Southampton Town Council have accepted the tender of Messrs. 
Babcock and Wilcox for a water-tube boiler at £850. 


Dublin Corporation have accepted the tender ‘of Messrs. Morton 
and Anderson for the construction of a cast-iron subway under the 
Grand Canal Dock for the electricity department at £2,079. 83. 


Derby Town Council have accepted the tender of Fuller-Wen- 
ström Electric Mfg. Co. for a motor pump at £53, and that of Brown's 
Foundry Co. for cast-iron condenser piping at £35. 


Eccles Town Council have accepted the tender of the Gilbert Arc 
Lamp Co. for eight arc lamps for the tramways standards at £112. 168. 


Warrington Corporation have accepted the tender of the British 
Thomson- Houston Co. for 11 electric tramcara complete at £5,996. 


Hampstead (Borough) Council have accepted the tender of Messre. 
Т, Parker (Ltd.), for the supply of a dynamo at £760. 


Grimsby Corporation have accepted the tender of Hewins and 
Goodband for extensions to the electricity station buildings at 
£973. 13s. 8d. 

Salford Town Council have accepted the tender of Walter Scott 
(Ltd ) for 1,450 tons of tram rails at £6. 17s. 6d. per ton, and fish 
and sole plates at £8. 7s, 6d. per ton. 


Motherwell Town Council have accepted the tender of the Lanca- 
shire Dynamo and Motor Co. for a steam dynamo at £4280, and 
that of Babcock and Wilcox for a boiler at £1,190. 


BUSINESS NOTICE. 


Messrs. Baxter and Caunter are about to remove to 86, Charing 
Cross- road, London, W. C. Telephone number 3453 Gerrard. 


LIQUIDATIONS. 


On Tuesday Sir James Gell, judge of the Manx Chancery Court, 
approved the agreement between the liquidators of the Isle of Man 
mways and Electric Power Co. and Mr. E. Schenck, of London, 
the purchaser of the company’s system of electric tramways, for the 
extension of the date of completion of the sale to Nov. 14. 


A meeting of the Scarborough District Lighting Co. (Ltd.) will be 
held on Sept. 10 at York-chambers, Westborough, Scarborough, to 
receive an account of the winding-up. 


The Davy Electrical Construction Co. (Ltd.) is to be wound up 
voluntarily. Mr. G. Frampton, 37, Casselden-road, Harlesden, is 
liquidator. 

A meeting of the Direct Telephone Exchange Syndicate (Ltd.) 
will be held at 52, Leadenhall-street, London, E.C., on Sept. 12 to 
receive an account of the winding-up. Mr. T. Featherstone Smith 
is liquidator. 


Catalogues and Price Lists Wanted.—In an advertisement 
Mr. John Denham, electrical engineer to the Cape Government 
Railways, announces that he requires catalogues and price lists of 
electrical plant and apparatus, including engines (steam, oil and gas), 
direct-coupled generating sets and motors, (alternating and con- 
tinuous-current), boilers, teed-heaters, condensers, pumps, &., electric 
cranes, cables, wires, electric lampe, fittings, measuring instrumenta, &c. 


Sale by Auction.—Messrs, Percy Huddleston & Co. will sell by 
auction, at the Ballsbridge and Clontarf tramways depót of the Dublin 
United Tramways Co., on Thursday, 21st inst , at 12 o'clock precisely, 
valuable fixed machinery and plant, comprising 7 water-tube boilers, 
four 150 I. H P. Willans compound engines, а 300 н.р. M'Intosh and 
Seymour engine direct-coupled to three-phase alternator, two 150 H. P. 
engines coupled direct to continuous-current dynamoa, a combined 
vertical engine and dynamo (110 volts 75 amperes), two 120kw. 
three-phase alternatora, four 60kw. three-phese motors, a 500-volt 
motor-generator, two sets of Green’s economisers, travelling crane, 
сеш рь steam valves and piping, switchboards and instru- 
menta, e fixed plant can be inspected a week previous and on 
morning of sale. Catalogues may be obtained from the secretary 
(Mr. R. S. Tresilian), aud of the auctioneers, 72, Finsbury-pavement, 
London, EC. See aleo advertisement. | 


Plant for Sale.—Particulars of some electric lighting plant for sale 
are given in an advertisement. ере includes two Crossley 16 H.P. 
gas engines, one E.C.C. and two Morley compound-wound dynamos, 
a Pritchett and Gold battery, &c., and can be seen by appointment 
at Messrs. Jones Bros., Oakwood-court, Addison-road, London, W. 

Particulars are given in an advertisement of plant for sale suitable 
for mill lighting or complete installation of 500 lights, 


Works Sites.—Particulars are given in an adyertisement of land, 
with railway siding, which Messrs. H. Arnold & Son, Doncaster, 
have for sale. 


Exhibition —There is now being held at the Agricultural Hall, 
London, an exhibition of ironmongery, hardware and domestic elec- 
trical goods. The Consolidated Telephone Construction and Mfg. 
Co. have an extensive display of all kinds of telephone apparatus, 
testing instruments, switches and switchboards, circuit breakers, ёс. 
The Conduit and Insulation Co. show a variety of specimens of 
steel-armoured insulating conduite, with all the latest improve- 
ments. Messrs. W. F. Dennis & Co. have a goodly display 
of telegraph and telephone wire. Messrs. L. Ericsson 
& Со. show a useful assortment of intercommunication wall 
and table telephone sets and TATER instruments for magneto 
and battery ringing. Messrs. Falk, Stadelmann & Co. show electric 
lamps and globes, electric bells and telephones. Messrs. Hunt and 
Mitton have an excellent exhibit of engine and boiler mountings, 
lubricators, gauges, &c. The Keith and Blackman Co. always make 
a feature at this halloftheir well-knownelectric fansfor ventilating and 
drying Arg The Portable Electric Light Co. display a number 
of novelties in portable ampi for use as torches, &c., and also make 
a good show of reading lamps, searchlights, fancy candles and 
electroliers and lamps for table decoration, &c. At the stand of the 
Simplex Steel Conduit Co. there is the ueual well-arranged display 
of the special types of wiring couduits for which this company have 
attained an excellent reputation. The Union Electric Co. show a 
quantity of electric motors and some special types of electric lamps. 
"Ге exhibition remains open until the 22nd inst. | 


Nernst Electric Lamps.— On the occasion of the lighting of the 
Canadian arch, Parliament-street, London, on the 9th, 10th and 
llth inst, 600 l-ampere Nernst lam ps were used, the installation 
being carried out by the Electrical Co., 122-124, Charing Cross road, 
London, W.C. The lighting was very effective. 


Imports of Electrical Goods.—The value of the electrical goods 
imported into this country during July was £51,868, against £42,107 
in July, 1901, and £129,022 in July, 1900. The total value for 
the seven months ended July 31 was £407,279, compared with 
£595,073 and £549,275 in the corresponding periods of 1901 and 1900 
respectively. 

Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Aug. 7 to 12, with the ports of 
destination :— 

Africa—Cape Town, £2,152; East London, £20. Australasia—Mel- 
bourne, £1,147 ; Sydney, £1,785 (including £206 telegraph material); 
Wellington, £282. Belgium — Ostend, £10. Brazil Rio Janiero, £854 
(telegraph material) Channel Islands, £129. Chili—Antofagasta, £50 
(telegraph material). China—Foochow, £25. Denmark – Copenhagen, 
£704. Germany Hamburg, £55 (telegraph material). Gibraltar, £135. 
Holland — Amsterdam, £145 ; Rotterdam, £50 (telegraph material). Zong 
Kong, £17. India—Bombay, £260; Calcutta, £359 (including £68 tele- 
graph material); Norway—Christiana, £795 (including £74 telegraph 
wire) Sekondi, £25. Streits Settlements—Singapore, £204. U.S.A.— 
New York, £18. Total (for six days), £9,179, against £18,212 in the 
corresponding six days last year (Aug. 8 to 13.), 
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PATENT RECORD. 


— — 


The following Last of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


Nore.— The undermentioned A 


APPLICATIONS FOR PATENTS. 
ications are not open to public inspection 


until after acceptance of Complete Specification, The names within parentheses 
are those of communicators of inventions. When Complete Specification accom. 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


13,792. 
13,795. 
13,797. 
13,802. 
15,814. 
15,851. 


15,852. 


15 882. 
15,914. 


15,952. 
13,933. 
13,934. 
13,915. 
13,950. 
15,956. 
15,961. 


14,001. 
14,062. 


14,109. 
14,129. 
14,133. 


14,134. 
14,135. 
14,136. 


14 138. 
14,139. 


14,140. 
14,141. 


14,158. 
14,194. 
14,195. 
14,196. 


14,201. 
14,202. 


14,203. 


14,205. 


14,223. 


14,254. 
14,270. 
13,286. 
11,295. 
14,294. 


14,295. 
14,296. 


. A. J. BOULT. 


June 18, 1902. 

M. B. Е1Еїр. Glasgow. Fault indicator. 

J. T. ML. Free wheel magneto fire alarm. 

Т. E. R. PuiLLiPSs and F. А. M. ALLINGHAM. 
swivelling trolley standards and trolley heads. 
J. R. Свізр and J. F. Moors. Sunderland. Speed indicator. 

W. G. INGLEFIELD. Manchester. Travelling electric lighting devices. 

Ввітізн Тномвох-Носвтон Co. Electric motor controllers. (J. В. 
Sinn, U.S.) 

British THomson-Houston Co. 
(R. H. Read, U. S.) 

British THomson-Hovston Co. 
T. E. Button, U.S.) 


Enclosed spring 


Switches or circuit-breakers. 


Switches. (E. M. Hewlett and 


A. Sıemens BROS. & Co., L. Morass, G. FERREIRA and R. WILKIE. 


Switches worked by electromagnets or solenoids.“ 


„ J. W. Kırg. Electric light carrier ring adjuster and ring. 


H. BEAN aud C. Ровтило. Current-taking devices. 
Electric railways. (L. Negro, Italy.) 
June 19, 1902. 

C. THoRNTON. Generation of power by gravity and momentum. 

Н. OPPENHEIMER. Telephone connections on tho party-line system. 
(A.G. Mix and Genest, Germany.) 

A. J. BoUuN&vIALLE and A. C. BOUNEVIALLE. Electric signalling 
apparatus for locomotives. | 

British Тномвох-Носѕзток Co. Variable speed direct-current 
shunt motors. (C. P. Steinmetz, U.S.) 

British Taomson-Houston Co. Electric current transformers for 
high-voltage circuits. (А. R. Everest, U.S.) 

Н. BuxMER. Germany. Arc lamps.“ 

A. M. Ponti. Eastleigh. Electromagnetic machine. 

L. W. WiNsHIP. Thermo-electric indicator. (A. Heinz et Cie., 
Belgium.)* 

А. F. Berry and British ELECTRIC TRANSFORMER Mra. Co. 
Measuring or indicating alternate currents. 


; June 20, 1902. 
J. G. Cuil Ds. Electromagnetic brakes. 
A. J. Boulr. Telephotographic ог tele-autographic apparatus. 
(L. Sémat, Egypt.) 
June 21, 1902. 
I. A. Тїммїз and Е. W. Timmis, Electromagnets, 
W. FRIESE-GREENE. Dovercourt. Printing by electricity in colours. 
H. BAKER and CasTNER-KELLNER ALKALI Co. Carbon electrodes 
with electric leads. 
A. T. SMITH, H. BAKER and CASTNER-KELLNER ALKALI CO. Carbon 
electrodes, й 
Н. BAKER, А. T. SMITH and CASTNER-KELLNER ALKALI Со. Elec- 
trolytic cells. 
W. A. Gorman and А. GRAHAM. ‘Telephones for diving and like 
purposes.“ | 
H. H. Lak k. Controlling electric motors. (General Electric Co., U. S.) 


Н. H. Laks. Regulating electric currents. (General Electric Co., 
US.) 

H. H. Lake. Electrical indicators. (General Electric Co., U.S.) 

H. H. Lake. Electric switches and motor starting devices. 


(General Electric Co., U.S.) 


June 23, 1902. 

E. HorpEN. Swindon. Brakes for electric cara. 

L. G. Хизом and I. Н. Кон. Electrical interruptera* 

L. G. NItson and I. Н. Кон. Controllers for motors.“ 

L. G. Nitson and I. H. Кон, Driving mechanism for electric 
vehicles.“ 

A. Fayou. Overhead trolley or collectors. 

H. Leirngr and R. N. Lucas. Self- regulating dynamos for train 
lighting. 

L. G. NILS^N and I. H. Кон. Electro-gasoline vehicles.“ 

Н. С. Brasier. Electric sparkiug devices for explosion engines. 
(Date applied for Feb. 11, 1902, date of application in France.)* 

W. Scuusren and H. Ast. Electromagnetic friction clutches.“ 


June 24, 1902. 
J. MacDoNALD. Glasgow. Generation of electricity. 
E. W. SMITH. Generators of electric currents. 
T. A Hearson. Control of electric vehicles. 
E. R. Carichoff, U.S.) 
H. H. Lake. Control of speed of electric motors, (General 
Electric Co., U.S.) 
Н. H. Lake. Regulating devices for dynamo-electric machines. 
(General Electric Co., U.S.) 
H. H. Lak x. Electric protection devices. (General Electric Co., U.S.) 
е Н. p ў Systems of electrical distribution. (General Electric 
O., .S. | А 


(Е. J. Sprague and 
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SPECIFICATIONS PUBLISHED. 


Мота. АП Specifications can be obtained at the uniform price of 84. each 


4,863. 
9,959. 
11,552. 
12,089. 
12,094. 
12,121. 


14,511. 


15,679. 
17,320. 


19,748. 
25,433. 


that in 


station 


. TRIESE. 
. GEBR. SIEMENS UND Co. and VIERTEL. 
. Wyatt. Electric meter. 

. WILKINSON. Joints and joint-boxes for conductors. 
. ALLISON (Banks). 
. CRUVELLIER. Traction by the surface contact system. 

. Crook. Winding and circuit closing devices for electric clocks. 


. WILLIAMS and Epwarps. Electric self-registering target. 


reduction for the half-year of £1,391. 
material reduction in expenditure, since theirs was a railway which was 
largely automatic, and which employed comparatively little manual labour. 
By adding £1,500 


1901. 

RossmrTTER. Combined electromagnetic and carbon microphone, 

Boum. Incandescent lamp globes. 

Норѕох. Lifeguard for electric cars. 

SPAGNOLETTI. Automatic electrical signalling for railways. 

'T&REMAIN. Electric cables. 

PETcH. Fluid pressure machinery for pressing together copper 
segments and inculating strips of electric commutators and for 
compressing the discs of armatures. 

MARSHALL and Woops. Electric light apparatus for medical 
purposes. 

VOELKER. Incandescent lamps. 

Corp. Electrolytic manufacture of chlorates, &c. (Date applied 
for, March 25, 1901.) 

LouBERY and Baupry. Electricity meters. 

HaRDING. Speed-regulating device for electric carriers. 


1902. 
Galvanic cells. i 
Electrodes for arc lampe. 


Electric battery. 


Kir. Electric warp and weft controlling mechanisms. 
Soc. G. gr Р. pe MzsrRAL. Arc lamps and electrodes. 
applied for Sept. 4, 1901.) 


(Date 


(Date 
applied for, Aug. 20, 1901.) 


. SHORMAKER. Wireless telegraph systems. 


HALLER and NoisEgT. Overhead trolleys. 


. Berrs. Electrolytic refining and depositing of lead. 
. Justice (Rowland Telegraphic Co.) Operating and controlling 


electric telegraphic and similar printing machines. 


. NALDER and Nacper Bros. AND THomrson. Damping the oscilla- 


tions of shafts carrying hands of electric measuring instruments. 


. CARBONE. Arc lamps. 

. FAIRBURN-HART (General Eleotric Co.). Luminous gas electric lamps 
. Laks (Thomas). 
. GREOAN and GniswoLp. Electric circuit controllers. 

. WiEDEMEYER. Disinfecting by electric light irradiation. 


Rail bonds for electric rail ways. 


| COMPANIES’ MEETINGS AND REPORTS. 


— — 


Liverpool Overhead Railway Co. 


At the meeting on Tuesday the chairman (Sir Wm. B. Forwood) said 


gross revenue they had taken leas than in the corresponding halt 


of last year by £3,580, and had carried 556,000 fewer passengers, or about 
7 per cent, decrease, The mileage was also slightly less, 


on account of Dingle 
having been closed for some weeks. The expenditure showed а 
It was difficult to make any 


to renewal fund this fund now amounted to £22,300. 


They had had their permanent way reported on by an expert, who 
found no appreciable depreciation whatever in the line as compared 


with its condition 10 years ago. 
effected a saving of £1,111, due mainly to cheaper coal. 


On their locomotive power they had 


On repairs 


and renewals they had saved £90, and on traffic expenses £584. Rates 
and taxes continued to grow, and for the half-year showed an increase 


of £118. These rates aud taxes represented 
capital, 
that impost. 


about 1} per cent. on their 
but the tramways which competed with their line entirely escaped 
Their gross earnings amounted to £357,988, and working 


expenses to £29,287. After paying debenture intereat (£3,400) they had 


£5,300, whicb, with the balance 
Dingle calamity gave £9,292. 
£3,000, 
leaving £3,792 to be 


from 1901 and £300 over-provided for the 
The 5 per cent. preference dividend absorbed 
and £2,500 was required to pay 1 per cent. on the ordinary shares, 
carried forward. They had suffered much from the 


competition of the Corporation tramways in tapping the Overhead Railway 


traffic at several points, They had lost £700 through 


the closing of the 


Dingle station for repairs, and they had felt the slackness of trade at the 


docks and 


the diminution of holiday traffic through counter attractions. 


The amalgamation of во many steamsbip lines had also affected them, 


as when those lines were working independently there was 
siderable amount of movement from one dock to another, 
had diminished by the 
vide improvements and to allow for an accelerated service, 
decided to try the effect of 
Their new,electric motors were 


u con- 
and this 
concentration which had taken place. To pro. 
they had 
new up-to-date electrical equipment. 
to be iron-clad, and the guards’ rooms would 


also be protected, so that it would be impossible for any such disaster аз 


the Dingle fire to occur again. 
equipment running by September. 
parts of their lines. 


They hoped to have trains with the new 
They were also reducing fares over 
In reference to the negotiations with the Laucashire 


and Yorkshire Railway Co. as to the extension at Seaforth, he could not say 
the negotiations were quite ended. The directors had some hesitation in 
spending £30,000 to make that connection, but it would come sooner ОГ 


later once the great suburban 


lines found themselves under the necessity 


of adopting electric traction. 
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Schattner Electricity Meter Co. (Ltd.). 


The annual general meeting was held on Tuesday, Mr. R. STEWART 
BAIN presiding. 

The CHAIRMAN said : You will see from the trading and profit and 
loss account that there is a profit on the year’s working of £1,261. 9a. 11d., 
compared with £1,149. 17s. ld. at June, 1901, but while the present 
account is for 12 months, the account to June, 1901, was for 15 months, 
so that the increase is at the rate of about 12 per cent. per annum, and 
this in face of the keen competition which exists in the meter trade, which 
bas had the effect of considerably reducing the pricea received for our 
meters. It speaks well for the economy and efficiency exercised in manu- 
facture that we have been able to make this profit when prices have been 
reduced by nearly 30 per cent. We have expended £106 in acquiring 
additional patents. This includes the cost of the new demand indicator 
which I referred to last year. We are doiog a good business with.this instru- 
ment, which is most efficient and inexpensive. Additions to our plant and 
machinery include new labour-saving tools and machines. We have not 
found it necessary to make the final call on our shares as we did not require 
the money. The general results, after providing for depreciation, is the 
profit £1,261. 98. 11d., to which is added £347. 2з. 8d. brought forward, 
making £1,608, 12s. 7d., and we recommeod that a further £100 be 
written off alteration to works, that a reserve account be opened with 
£500, that a dividend of 6 per cent. be paid, and the balance, 
£333. 128. 7d. carried forward. I am glad to say the present position and 
prospects of the company are very hopeful. In addition to the demand 
indicator we have placed several new instruments on the market during 
the year, including an accumulator-charging meter, a new type standard 
meter and a new type prepayment meter. During the year our prepayment 
meter received the official approval of the Board of Trade, and is the only 
meter of this kind which has received this distinction. Electric prepayment 
meters have not yet come so much into use as gas prepayment meters, but 
signs are not wanting tbat they are making considerable progress in this 
direction. We received one order during the year for over 1,000 of our 
prepayment meters, and the orders for the current year show a very 
satisfactory increase compared with the corresponding period last year. I 
now move the adoption of the report and accounts. 

Mr. REGINALD J. WALLIS-JONES seconded, and it was carried 
unanimously. 

The retiring director (Mr. R. Stewart Bain) was re-elected, as were the 
retiring auditors, and a hearty vote of thanks to the chairman terminated 
the proceedings. 


BAKER STREET AND WATERLOO RAILWAY СО. —At the meeting last 
week the chairman (Mr. T. J. Hare) said that during the half-year £66,000 
had been expended on capital account. The transfer of the construction 
contracts to the Metropolitan Diatrict Electrical Traction Co. only took 
place on March 7, and during the current half-year the capital expenditure 
would be considerably higher. Satisfactory progress was being made with 
the works. Between Baker-street and Waterloo there was about 6 miles of 
&.ngle tunnel, and only about 14 miles remained to be constructed. At 
the stations the lift shafts, staircase shafts, &c., were well forward. The 
Metropolitan District Electrical Traction Co. notified that, under the 
powers of their agreement they would supply the company with electric 
energy at a price to be agreed upon, or, failing agreement, to be settled by 
arbitration. "The construction contracts and agreements had been trans- 
ferred by the Traction Company to the Underground Electric Railways Co. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH), LTD.—A meeting of deben- 
ture stockholders was held on Thursday last. Mr. J. S. Harmrod Banner 
preeided, and stated that the trustees had the whole of the money sub- 
ecribed on debentures (some £150,000) safe in the bank, awaiting further 
action. The arrangements with the Electric Tramways Construction Co., 
who issued the prospectus, were not of a satisfactory character, and certain 
conditions had not been carried out. The trustees, therefore, proposed a 
scheme by which the construction of the electric tramway should ba pro- 
ceeded with and completed independently of the Construction Company. 
£30,000 had been separately provided for the purchase of the remaining 
interest of the old company, and the funds then available would be ample. 


Resolutions to carry on the new scheme were carried. 
RE * 


GREAT NORTHERN RAILWAY CO.— At the meeting on Friday, the 
chairman (Lord Allerton) said that of the £500,000 estimated expenditure 
in the current half-year, £60,000 was for work connected with the con- 
struction of the underground station and connecting line at Finsbury Park 
for the Great Northern aud City Railway. No burden was thrown upon 
the revenue of the Great Northern, because interest upon the outlay,would 
be borne by the Great Northern and City Co. Dealing with the traffic 
receipts, he said that there was a decrease in gross receipts from passengers 
in the West Riding of Yorks. district of about £9,000, of which £8,000 was 
directly traceable to stations where electric tramway competition existed in 
its severest form. He hoped that when the Great Northern and City and 
the Great Northern and Strand underground lines were finished the Great 
Northern Railway would have outlets for their suburban traflic which 
would be second to none in London. 


GREAT WESTERN RAILWAY CO.—In the directors’ report for the June 
half-year it is stated that, under the provisions of the Metropolitan Railway 
Act of 1902 the Hammersmith and City Railway, owned jointly by the 
Great Western and Metropolitan Companies, is to be adapted for electric 
traction, as is also that portion of the Great Western line between the 
Hammersmith and City Railway and the Metropolitan Railway at Bishop's- 
road, Paddington. The shareholders will be asked to authorise expenditure 
on this account to the extent of £825,000, 


LONDON AND NORTH-WESTERN RAILWAY.—4At the half-yearly meeting 
ou Wednesday the chairman (Lord Stalbridge) said the directors were care- 
fully. watching and considering the question as to whether any economy 
could be effected by the adoption of electric traction, and at the proper 
time would tell the shareholders what they proposed to do with regard to 
the operation of any portion of their lines electrically. They thought it 
better, however, to wait until they were thoroughly prepared to make & 
statement on the subject. In their expenditure, fuel and light had 
increased by £14,000 odd, a great part of that expenditure being due to 
increased use of electric lighting for carriages, but economy was likely to 
result ia the long run. Rates and taxes showed an increase in the year of 
£235,562. 


LONDON AND SOUTH-WESTERN RAILWAY CO.—At the half-yearly 
meeting last week the cbairman (the Hon. H. W. Campbell), referred with 
satisfaction to the decrease of expenditure in working the Waterloo and 
City Railway. As to the Metropolitan and Metropolitan District Co.'s 
proposals for the equipment for electric traction of those portions of the 
London and South-Western system over which those compauies had 
running powers, the London and South-Western Co. were arranging to 
carry out that equipment themselves, retaining the right to use the 
equipment for electrical working themselves sbould they at any time 
decide to do so. They would watch the working of these branches 
very closely in order that at the proper time they might see how far it 
would be possible for them to adopt electrical working for the suburban 
traffic on the London and South-Western lines. Until they had secured 
their three lines into Waterloo it would be premature to attempt to adopt 
electric traction for their suburban traffic. The chairman paid a handsome 
tribute.to the valuable services of the general manager (Mr. Owens), the 
secretary (Mr. Godfrey Knight) and the remainder of the company's large 
staff. 


MATHER AND PLATT (LTD.) — The report for the year ended June 30 
states that the net profit, after charging depreciation and directors’ remu- 
neration, is £81,049. 168. Ad., to which is added from last year 
(£10,295. 1s. 5d.), making £91,545. ls. 5d. After payment of the 5 per 
cent. preference dividend, the directora recommend a dividend of 77 per 
cent. on the ordinary, the transfer of £30,000 to reserve (making it 
£110,000), leaving £17,092 to be carried forward. The new works at 
Newton Heath are in full operation. 


MIDLAND RAILWAY CO.—At the meeting on Friday the chairman (Sir 
Ernest Paget), referring to the subject of electric traction, said that at 
present the directora did not intend to electrify their system, either in the 
whole or in part. So far as the Midland was concerned, there was really 
no part of the railway which would lend itself particularly to that mode 
of traction. Although they had no present intention of doing anything 
in that direction,he believed engineers generally considered that electricity 
would in the future be the mode of traction. The change, however, would 
be gradual. The company owned 2,700 steam locomotives, and those 
had cost between five and six millions sterling, so they could 
not possibly contemplate the scrapping of such a large number of 
locomotives all at once. Three or four hundred engines were sent into 
the works every year for repaira or renewals, and he believed the 
policy would be to renew those as electric motors, and adapt a certain 
portion of the system for their use. That procees would go on until . 
the whole line was “electrified,” but it must take some time, There 
was one portion of the line upon which electric traction might be 
used—that portion of the Cheshire Lines from Manchester to Liverpool. 
The Cheshire Lines belonged to the Great Northern, the Midland and the 
Great Central Companies, and he thought it would be a very useful object 
lesson to those companies to “electrify ” that portion, and watch results 
before dealing with their own systems. 


NORTH-EASTERN RAILWAY CO.—In the directors’ report for the June 
half-year it is stated that passenger traffic revenue ia the neighbourhod of 
Newcastle has suffered from the competition of tram ways, and the directors 
consider the best method of meeting this competition is to increase the 
train service on the lines affected. "They are advised this can best be done 
by adopting electric traction, and have decided to seek tenders for the 
electrical equipment of the lines extending from Newcastle Central to 
New Bridge-street, vid Tynemouth, including the Riverside branch. (The 
official announcement of these tenders appeared in The Electriciun for Aug. I.) 


NORTH METROPOLITAN TRAMWAYS СО. — At the meeting on Tuesday 
the chairinan (Mr. George Richardson) said that it was the worst report 
since the formation of the company, inasmuch as they were unable to 
declare a dividend for the half-year. The bill for the electrification of the 
company’s lines in Middlesex had passed both Houses of Parliament, 
and by arrangement with the Middlesex County Council апа the Metro- 
politan Electric Tramways Co., it was proposed to apply to the Board of 
Trade for consent to the sale of those lines to the latter company. If the 
sale were carried out, the shareholders of the North Metropolitan Co. 
would receive the present value of the unexpired term of 23 years for 
which those lines were held, and in view of the approaching termination of 
the lease of the London lines, and of possible difficulties with the London 
County Council, the directors considered it prudent to take advantage of the 
present offer and to obtain now the full value of their Middle:ex tramways 
rather than to continue to work them. The directors of the Electric 
Tramways Co. also considered it advisable, in view of the purchasing of the 
Middlesex lines, that they should acquire a controlling interest in the 
North Metropolitan Co., and they had purchased nearly 78,000 shares out 
of a total of 110,925. А provisional agreement between the North Metro- 
politan Co., the Middlesex County Council and the Metropolitan Electric 
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Tramways Co. was agreed to, and the directors were authorised to apply 
to the Board of Trade for consent to the proposed sale of the Middlesex 
portion of the company’s tramways. 


PAISLEY AND DISTRICT TRAMWAYS CO.—At an extraordinary meeting 
on Monday it was resolved to ascertain definitely whether the Council are 
to take over the tramway undertaking, the price to be such amount as 
would enable the shareholders to receive 208. in the £1, or failing that, by 
compulsory purchase of that portion within the burgh ; and failing both, 
whether the town would grant a 32 years’ lease, so that the company 
may convert the lines to electric traction, taking the supply of current 
from the Corporation on terms to be agreed upon. 


SOUTH METROPOLITAN GAS CO.—The chairman (Sir George Livesey), 
referring to the subject of municipal trading at the meeting of the com- 
pany on Wednesday, said the company had succeeded in inducing Parlia- 
ment to impose an important condition on two boroughs in their district 
owning electricity works, which would, it was hoped, form an important 
precedent. He believed the present rage for municipal trading was 
likely to produce disaster. Certain people had got themselves elected on 
various local authorities, and the result had been the spending of the 
ratepayers’ money with most lavish hand by embarking upon all 
sorts of trading ventures, of which they knew nothing, and of which they 
had made a great mess. One of these was electric lighting. Newington 
had expended £80,000 on electric lighting, and had made a serious loss on 
its trading of £35,000 to £4,000 for the past year. Seeing that Ber- 
mondsey and Woolwich were applying for provisional orders, the com- 
pany opposed, and submitted that the orders should be granted subject 
to electric lighting paying its way. The Board of Trade did not grant the 
company's request, but the directors petitiened the House of Lords Com- 
mittee, who gave them all they asked. The effect of that decision was that 
rates were not to be used to make up losses on the supply of electric cur- 
rent. After the first year an estimate was to be made every year of the 
probable total expenditure, and such a charge was to be made for the 
supply of energy, so that, as far as was reasonably practicable, the revenue 
for the year shall not be less than the expenditure of that year.” That 
was rather a far-reaching enactment, and he thought it would have some 
effect in stopping the rage for municipal trading. 


TAFF VALE RAILWAY CO.—At the meeting on Tuesday the chairman 
(Mr. R. L. G. Vassall) referred to the threatened competition of electric 
tramways, and said that the directora proposed to watch and see what was 
being done or would be done by other companies for the introduction of 
electric traction, and being guided by the experience thus gained, decide 
whether they would or not electrify any part of their lines. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 

PETERBOROUGH ELECTRIC TRACTION CO. (LTD.) — Reg. Aug. 5, capital 
£60,000 in £5 shares, to carry on business of electric and general engineers, 
electricians, manufacturers of and dealers in railway, tramway, electric, 
and other apparatus, users, suppliers of electricity, &c. The subscribers 
are Lord Vaux of Harrowden, E. Garcke, W. J. Greer, T. E. A. Baker, 
B. Kingsford, F. C. Cocking and С, Н. Godward. Registered office, 
Donington House, Norfolk.street, W.C. 

PETER PILKINGTON (LTD.)—Reg. Aug. 8, capital £50,000 in £10 shares, 
to acquire the business now carried on by Mr. W. R. Pilkington, at 
Accrington, and to carry on the business of manufacturera of power ham- 
mers, forges and forging machinery, mechanical and electrical engineera, &c. 


WIRELESS CONTROL SYNDICATE (LTD.)—Reg. Aug. 7, capital £20,000 
in £1 shares, to adopt an agreement with R. Steele, and to carry on business 
as electricians, suppliera of electricity, manufacturera aud deslers in elec- 
trical appliances and apparatus used in the electric control of mechanical 
operations at а distance without wires or other tangible connections, &c. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—According to 
return to July 17 the capitalis £200,000 in 20,000 ordinary, 100 founders' 
and 19,900 preference sharea of £5 each, all of which have been taken up. 
£1 has been called up on the ordinary and £5 on the founders’ and pre- 
` ference shares, and £120,000 has been received. Mortgages and charges nil. 


EVBRED & CO. (LTD.)—The return to April 10 gives the capital as 
£200,000 in 2 1,000 shares of £10 each, all of which have been taken up. 
£10 ha: been called up on 5,504 and £7 on 6,580 sbares. £79,700 has 
been received. £91,044 considered as paid, being £10 per share on 6,744 
and £7 per share on 5,572. Mortgages and charges £50,000. 


W. Т. HENLEY' 8 TELEGRAPH CO. (LTD).— The return to July 4 gives 
the capitalas £400,000 in 40,000 preference and 40,000 ordinary shares 
of £5 each, of which 35,000 preference and 35,000 ordinary have been 
taken up. £5 per share has been called up on 35,000 preference and 29,000 
ordinary shares, and £320,000 has been received. £30,000 considered as 
paid on 6,000 ordinary shares. Mortgages and charges £48,050. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)— The return to July 15 
gives the capital as £500,000 in 60,000 ordinary and 40,000 preference 
shares of £5 each, of which 58,000 ordiuary and 40,000 preference have 
been taken up. 45 has been called up ou 42,000 ordinary and 40,000 pre- 
ference and £410,009 has been received. £80,000 considered as paid on 
16,000 ordinary shares. Mortgages and charges £179,947. 


WEST AFRICAN TELEGRAPH OO. (LTD.)—In the return to July 17 the 
capital is £400,000 in 40,000 shares of £10 each, of which 23,109 have been 


taken up. £231,090 has been received. Mortgages and charges £139,300. - 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 24, d. per oz. (Aug. i4) Console (22 per cent.) 95,5, —95,5, for 
money, 95,5, —95,', for account; 24 per cent. 951—952 (Aug. 14). Consoli 
Pay day, Sept. 1; Stocks and Shares Continuation Day, Aug. 26 ; Ticket 
Day, Aug. 27; Pay Day, Aug. 28 ; Mining Share Carry-over Day, Aug 25. 


CITY AND SURREY ELECTRIC RAILWAY CO.—It is reported that, at a 
meeting of the shareholders of this company on Friday last, it was unani- 
mously resolved to amalgamate with the National Electric Traction Co. 
The following shareholders were (it is stated) appointed to'act on the board 
of the National Electric Traction Co. to represent the City and Surrey Co. : — 
Messrs. A. Howell, W. T. Holmes, and S. Peter Braun. 


FERRANTI LIMITED.—The transfer books of the 6 per cent. cumulative 
preference shares will be closed from 16th to 30th inst. inclusive, prepa- 
ratory to payment of dividend for the period to June 30. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) — The 5 per 
cent. preference dividend and an interim dividend at the rate of 8 per cent. 
per annum has been declared on the ordinary shares of the company. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


E AGGREGATE. 
Week | J | Inc 
Line. ended B | or Dec. Nor ot 
4 (а) weeks Amount. Des. (a) 
£ £ £ 4E 
Aberdeen Corporation.. Aug. 2 | 1,520 |+ 333 10,335 |+ 2,498 
Ayr Corporation ....... „| эу 9 495 * 12| 4,764 Sis 
*Birmingham Tramways. „ 9 5.2147 39) 5 | 25176 |+ 612 
*Blackburn Corporation. „ 8 | 819/+ 121 20 | 16,408 | + 3,150 
Blackpool Corporation.. „ 7 2,103 — 115 19 | 17,793 |— 1,048 
Blackpool and Fleetwood) ,. 9 | 1,775|- 368, 6/ 6,517 |- 1,167 
Bolton Corporation ...... „ 10 | 1,614 + 186 19 | 30948 |+ 1,973 
Bradford Corporation a oe ae ES T 
Brighton Corporation Mn „ 10 | 1,487 — 57 25,917 sea 
Brisbane Tramways...... June 25 2,2532 ＋ 415 25 | 59,277 |+ 5,565 
* Bristol Trams & Carriage Aug. 8 6, 285 +2910 5 | 26,265 |+ 4,257 
Buenos Ayres & Belgrano July 13 2,825 f 79 2| 5,759 451 
Burnley Corporation . . Aug. 9 704 |+ 335 +19 | 13,457 |+ 4,906 
Calcutta Tramways Co.. „ 10 26.555 ＋ 4,729 б |B187,085 ＋ E21,435 
Cardiff Corporation.. „ 9 2, 1255. 19 25,106 i 
Carlisle Tramways Co... a ЖОС эз аө P T 
Central London Railway „ 9 | 6,859 |+1,051 6 | 39,431 T 3,529 
City & South London Ry. „ 10 | 2,686 „ ©05 6 | 16,274 |+ 5225 
Cork Elec. Tramways Co. ТР re | E" " ss 
Devonport & Dist. Trams „ 1| 4914 41 304 12,790 |+ 444 
Doncaster Corporation...  ... js з | n ius ove 
Dover Corporation ......: „ 9j. 354|- 19 19 4,475 |- 135 
Dublin & Lucan Railway; „ 10 184|* 15 6 805 — 87 
Dublin Southern Dist... „ 8 1, 355 — 6| t6 6,444]. 7⁰⁵ 
Dublin United ............ „ 8 |4,506|- 121| + |22,878 
Dudley—Stourbridge... „ 1, 793/+ 63 303 21,894 |+ 3,050 
*Dundee Corporation „ 6 7901+ 120) ... | iis ees 
East Ham Council ...... o» 11| 63Э|+ 29] 7. 5,792 |+ 469 
Gateshead & Dist. Trams „ 1; 854|+ 215) 304 21,643 |+ 5,275 
Glasgow Corporation exon 9 12,826,-- 784| 10 117,598 |- 1,212 
Greenock & Port Glasgow, „ 1 574 + 378) 303 14,641 |+ 8,697 
Hartlepool Tramways ..; , 1 330 ＋ 47 504 7,410 |+ 827 
Hull Corporation „ 9. 2407!+ 551 19 | 45,025 [+ 1,538 
Isle of Thanet Со. ...... „ 9 2,050 — 40 6 3,020 — 464 
Kidderminster & Dist... „ 1 145;+ 6 303. 5,586 |+ 34 
Leeds Corporation ...... „ 9 6,417 41,004 20 103,528 |-- 17,150 
Liverpool Corporation... „ 2 10,750 ＋ 943] 31 295,235 |+ 24,751 
Liverpool Overhead Rly. „ 10 1,797 120 16 9,864 — 703 
Manchester Corporation ,, 9 5,916 73,539 60 165,257 sie 
Merthyr... m uc, 1 188|- 63 50} 6,137 |- 883 
Middleton ....... 3 ead. 9995 ш 18} 5,781 — 
Neweastle-on-TyneCorp „ 9 2,911 ae ere om 
Oldham, Ashton & Hyde. 1 554/+ 41 504 15,695 |+ 599 
Perth (W. A.) Elec. Trams „ 8 | 1,002/+ 202/731 35,507 |+ 5,383 
Poole & Dist . 4 . „ 1 310 — 21 30$ 7,257 — 121 
* Portsmouth Corporation ,, 9 2,771 7 1,412 ... iis T 
Potteries ..... essssss| „ 1 1,522 + 88) 303 44,020 |+ 1,632 
Salford Corporation.. „„ 11 2692|+ 901; 19 49,478 ie 
Sheffield Corporation. , 10 48515, 842] 6 26,025 |+ 3,196 
Southampton Corp. ...... „ 7 1,279 16 ... E we 
Southend Corporation... e. 76 iss " is dais 
Southport Tramways... „ 1 338/+ 110) 30j 7,157 |+ 2,486 
*В. Staffordshire Trams. „ 1 732|- 71) 304 23,439 + 573 
Sunderland Corporation. boum Р Е | ant 
Swansea Trams. . „ 1 487|- 55, 304 13,988 * LS 
Taunton Trams... , 1 | 69303 1,864 m 
Tynemouth & Dist, „=... „ 1 418+ 40| 394 8129 + 704 
Weston · super-Mare July 30 | 255% 125 2,452, ... 
Wigan Corporation ...... 1 31 | 257|+ 74 18 4,237 + 1,820 
Wolverhampton District Aug. 1 305'+ 256] 504 4,921 + 3,285 


(a) Thess comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days. 4 Minus 2 days. | Plus 8 days, 


Last 
Divi- NAME, 
DEND. 
ELECTRICITY SUPPLY. 

- "^ Gr'nw'ch D’st’ct n 
4 . Do. 43 Ist Deb. Stock Prv. Certs, (red. айчыгы 
14/0 pple Poole Elec. Supp! уо, — гөө 026 

4/6 ро, ра Oent. Oumulati ve **49* 89 cee ваша 
‚1 A E RE Oent. Debenture Stock (red.) ..... 

а Kensington io. Б Neo. Supply Ord ............ 

8/6 жиир SCHR OTE EEE боб Ee във 

8/6 к! Bo — — 

4% | Central Electric Supply Co. 4% Guar. ‘Deb. Stock 

6/0 | Charing Cross & Strand Elec, Sup. UN to 50 000) 

eee Do. (50, 001 to 70 ,000) LLLI AJ SCHORR Ree ee AJ 

2/3 Do. 4% per Cent. Preference ........--- sos 3 

РЕ Do. Nag: fy Undertaking 44% Cum. Pref... 

4% Do. Deb. 8tock Red.. 

1/6 Chelsea Elec upplyOrd. (Nos.1- 14 000K 0,501. 50 636) 

4x Do. ^4 per Cent. Debenture Stock (red.) 

10/0 0¹ of London Electric Lighting Ord. ......... ++ eres 

6/0 6 per Oent. Cumulative Pref. ........ - 

5X |* Do. 6 per Cent. Debenture Stock (red.) бобо 

7 ро, 44% 2nd Deb, Stock Certs. (all pd.) —— 

4/0 | Oounty of London and Brush Prov. Ordinary. 

6/0 Do. Oent. Oumulative — 

ix Do, Deb. арт с (al pd) red — 

6 Folkestone piy ¢ 032123323) 
eee Do, 44 Ist Debentire S k (re. Jess ТТЛ 

4/6 Hove Electric g — — 

5/0 and htebri ses ent 100 +e 

6 Do, 6 Oent. Ist 

B . 47 Deb. Stock (red.). Deb. Stk. (red. к 

4% | Kenstn. ‚& Kngtbg. Co. .& Notting Hill (J't. Bt'n. 4% 

75 — — Dp Ordinary . . + 

ce SOROS FEET FORE Hee ORES 

4% Do. 4 — — Ist M Debentures . .. 

7/0 | Metropolitan Elec. mpy „ (1 to 85,000) ....... 

ai Do, per Cent. Deb. Stock First А 

5 Do, peor Oent. Mort, Deb. Stock (red.) .. 

6/0 Notting с Ordinary 2226222116 CET oeoo Fee 

5/0 Oxford SOOO CER OL EEO OE CO OEEE EO Cee ee. ^^ 

4% Do. 4% Debenture Stock . —— 

... Rand Electric ҮҮТ "499*99999- тест totoo 

. E Tae 

ux y c of Mon 1 

5/0 St. James's and Pall Mall Electric Ordinary 

8/6 Do. 7 per Oont. Preference SECSCR ECE 9b. CHER toa * Fee 
84% Do. 34 per Cent. Debenture Stock = TA 

— Smithfield Markets Electric Supply ec besoo 

4x Do. 4% Debentures See eee tee eee oe оробо SEES от. о» 

* South London Electric Supply —— —— 

5.6 — Electric Supply Ordinary 

1/3 Do. 5 per Cent. Cum. Pref. .......— sa „oso 

ELECTRIC RAILWAYS, TRAMWAYS, &o. 

2/0 za 4 Argentine Shares a to 260,00 ) 

6% Permanent 6% Deb. Stock .. enm 

0/0 Barcelona Tramways Ordinary ............4 CREA 

5/0 Do. Cumulative Preference  ...... .. 
47 ро. Debenture Stock (red.) .. А 

9/0 Blackpool pk Fleetwood Tramways... . E 

- Brisbane Electric Trams, clics: Ord. .. 

2/6 Do. 5% Cum. Pret. .. —— eee 

43% Do. 44% Deb, Prov. Certs. ... ws. 

82 Bristol ыу == & and Carriage Ordinary .. iioii xd 

4% Do. tivePreference(fally pd 

4% Do. Son per Oent. Debentures ..... 

4/0 жиз Oolumbia Electric Railway Ordinary .. њ 

5/0 6X Preference .............- — sil popa Veo ER 

42. Do. 44% Ist Mort. Debs... e» $é6édges song ve 
13/0 British Electric Traction Ordinary... 

6/0 Do, on.... 

5% Do, Б per Oent. Perpetual Debentures . — 

eee Buenos Ayres & Belgrano MR ess banseese Tu 

8/0 Do, 6% „ S bee HUE CR 
10/0 Do. 2 III ee or 

5% Do г Gent. Debentures ius 

5% Do. 6 2nd Deb. ВЕ Pie. Certs. Gail pd. ў 

6 | Calcutta Tramways ... a 
44% Do. 4% 1st Deb, Stock (Red) -— 2 
1/7 Cape Electric Tramways Shares ........................ 

d Central London Ordinary Stock ...... av aus s 

E Do. 4% Preferred ese hue PUR ase ad 

4% Do. Deferred Stock . ee 

4% Do. AME DG, «ss: T 

2/6 Tos Birmingham Trams, Co. B% Cum. Pret. .. 

d 4% 1st Mort. Debs. ....... = 

84° | Olt ма South London age Ооп, Ordinar- P oral 

o) сеегу (исе, 22,601 to 60,002) ........ . 
0/11$ Do. (60,001 to 70,000) s soco . ......, — 

is Do. b per Oent, Perpetual Fretoronoe ason.. 

x Do. (1896) ee з .. 

E Du JB UE uerit а НОРА 

a Do.  4per Oent. Porpotual Debenture .. 

50 | Dublin United Tramways (1896) Ltd., Ordinary .. 

6/0 е 6 per Cent. Preference... йа аса 

ЎА Do. 33 per Cent, Mort. Debs, (red. ren 

‚0 | Electric Lgt. & Traction of Australia 6% Cum. Pret. 

5% Do. брег Cent. Debenture Stock (red.) 

5,0 | Great Northern and City Railwy Pref, S d 

8% B3 ial Tramways Ordinary ....... 

62 6 per Cent. Preference.. 

44% | 4% per Cent. Debenture — . 

0/9 143 0 of Thanet Electric Trams and Light'g 5 % Pref.. 

17 Liverpool Overhead Railway Ordinary ....... ... 

5 Do. брег Cent. Preference .........« so » 

4 Do. 4 per Оеп. Debentare .. 

5/0 London United Trams 5% Cum. Pref. "(£10 paid) 

2/8 Do. (£7. 10s, paid). 

27 ро, 4% 180 Mortgage Debenture Stock .. 

18/0 Do, Prov. Certs, (475 paid) . 

5 Milwaukee Elec, Kail, & Lt. Со. b%30yrCn. Mrt. Bonds 

Montreal Str’t B'iw'yBi'ri'g67 Mort. . 
% Do. Sterling 44% Debentures (1922) ............ 
0 | New General Traction Ordinary .. 1 

6/0 Do. 6 per Oent. Oumulative Preference — 

5% Do. 5 per Cent. Mort. Debs. (Reg.)... А 

57 Perth (W. A.) Elec. Trams, Ltd, 1st Mrt, Deb. Stk 

8/0 Potteries Blectric Traction Ordina M NC. did 

0 Do. ; per Cent, Cumulative єпоө......... 

Oent, Debenture Stock 
osi South Lanca: Electric Traction & Tower Ord... 
= ро, Фф Preference (14/0 paid) . . .. . = ses 

2. Do. 6% Preference (fully paid) ss. sessss.o.. 

3 Do. 44 Debenture Stock k (70% paid) o 
R% Waterlce and City Ordinary 
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ELECTRICAL COMPANIES’ SHARE LIST. 


== SS Ses SES — ces 


PREVIOUS 
Weex’'s PRICE, 
Ava. 6. 
i t 
108 106 
11 12 
9 1 
101 104 
9 91 
J 91 
8 Y 
105 107 
9 10 
8 9 
54 51 
105 107 
ti Ei 
(9 112 
a 94 
114 124 
122 127 
101 104 
8} 94 
12 124 
109 112 
t ei 
02 105 
7 8 
10 ll 
ei 61 
101 104 
105 108 
1 1 
4 4 
94 99 
153 164 
108 11% 
98 101 
133 18 
5 6 
97 100 
1 4 
70 76 
108 106 
14) 5 
8j) 9 
97 100 
14 23 
80 90 
23 3 
03 114 
tà 63 
4 48 
125 13) 
9 11 
F4 94 
93 98 
134 44 
81 41 
44 b 
102 106 
21 22 
10 103 
106 108 
7 74 
94 0 
108% 1057 
124 184 
124 13, 
124 127 
18 11 
41 53 
5 5; 
1—3 106 
95 18 
7 7i 
107 109 
$ 
105 0» 
1C6 109 
103 106 
115 18 
5 [3 
101 0% 
71 73 
198 133 
127 8! 
121 125 
115 118 
1t} 124 
143 15$ 
96 99 
41 4} 
93 10; 
5 9 
23 24 
132 181 
108 Lit 
44 5 
4} 41 
10 10, 
99 101 
103 11j 
8 Bá 
167 109 
81 83 
119 117 
106 108 
105 107 
2 8 
93 4} 
93 98 
100 103 
84 9 
m 10 
108 111 
Qe Q5 


Price 
Wednesday, 
Aug. 13 
i + 
108 106 
nt 124 
9 10} 
101 104 
93 
94 
т: 3 
106 108 
9 10 
8 9 
5; 6 
44 5 
he 105, 
6 Б 
109 112 
ET] 94 
12 13 
122 127 
g^ 104 
8 
2 12 
109 112 
6i 6 
102 105 
7 n 
r^ п, 
6 
101 104 
165 108 
1 14 
4 43 
Б 15 
1 
108 112 
99 102 
133 143 
5 6 
E 100, 
70 76 
108 106 
E. Г 
97 100 
11 24 
80 90 
21 8 
10% 114 
51 6+ 
4j 48 
125 30 
9 11 
84 
93 98 
134 14 
4 4 
5 
102 105 
20} 213 
10 103 
106 03 
7 74 
91 10 
(37 1057 
124 134 
124 13 
124 127 
18 1 
43 П 
5 5, 
103 106 
95 98 
7 7} 
107 109 
2} 2 
105 10 
106 109 
1603 106 
116 118 
5 54 
101 104 
71 73 
'*7 180 
126 159 
121 126 
115 118 
11 1% 
144 154 
6 99 
s} 43 
99 102 
^ Jd 
23 14 
13} 13] 
(8 110 
44 b 
41 4i 
0 10, 
92 11 
10 114 
8 84 
107 109 
81 83 
112 117 
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On another page will be found a short account of the elec- 
trical illumination of the Fleet on the Solent last week. No 
plain recital of what was seen, and not even the fine word- 
painting and picturesque articles of our daily contemporaries, 
could do justice to this elaborate display and describe ade- 
quately the magnificent splendour of the spectacle. The 
British electrical engineer has a two-fold reason to be proud ; 
for only Britain’s fleet could have mustered in such strength, 


and only electricity could have completed the splendid апа 


impressive picture which fitly concluded the celebration of our 
King’s coronation. 


Ir is with extreme regret that we announce the probable 
postponement of the trial of electrical vehicles, promoted by 
the Automobile Club, owing to the lack of entries. It was 
proposed to give exhibitions of hill-climbing speed, electrical 
and commercial efficiency and recuperation, in addition to 
which runs to Brighton, Esher, Windsor and Ascot were to 
have been indulged in during the week commencing on Mon- 
day next. Up to yesterday at noon only two entries had 
been received, and these were, moreover, both from one firm— 
viz., the British Eleotromobile Оо. The trials were origin- 
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ally fixed for some date previous to that mentioned but had 
to be postponed for a similar reason, and now, after waiting a 
considerable time, no additional competitors have come forward. 

| — | 

: Тнв is not only disappointing, but it is a serious blow to the 
electric vehicle industry, in that it is tantamount to an admis- 
sion of either lack of enterprise on the part of car builders 
or inability to provide a vehicle capable of performing the 
requisite feats. It is hopeless for manufacturers of these cars 
to attempt competition with makers of cars propelled by other 
means if they deliberately allow such an opportunity as this 
to escape them, particularly at a period when so much is 


being said in their favour. We cannot imagine that an 


electric vehicle capable of running from London to Wind- 
sor and back (the most onerous requirement of the pro- 
gramme) does not exist, and yet we only find one firm willing 
to attempt this. The Automobile Club numbers amongst 
its members many of the most prominent men in England 
and the Continent, who practically keep the motor-vehicle 
indastry afloat. Notwithstanding this, our manufacturers of 
electric motor cars refuse to come forward in response to an 
invitation to demonstrate the suitability of electricity as a means 
of motor-car propulsion at the very moment when electrical 
engineers were hoping that the manufacture of electric 
vehicles would form an important branch of the industry. 
| тэн 

Tae annual report of the Postmaster-Generat for the year 
ended March 31, 1902, just issued, will be read with mixed 
feelings, so far as the telegraphic section of it is concerned. 
On the one hand, extensions and improvements in both tele- 
graph and telephone services betoken greater public facilities 
and greater protection against interruptions, which are sure 
to be highly appreciated. On the other hand, the con- 
stantly growing expenditure which these improvements have 
entailed cannot but be regarded with considerable mis- 
givings. Ав usual, the traffic has greatly increased, and the 
receipts proportionately so. But the expenditure, which has 
gone on increasing disproportionately for some years past, 
assumes an unusually high figurein the present report. Some 
part of this is accounted for under the heading of wages; some 
part to breakdowns, one of which last December alone cost 
£80,000 to repair. To safeguard against such losses in 
future, or at all events to provide protected alternative routes 
so that revenue shall not suffer, a vast outlay has been in 
curred in laying down underground wires on the great main 
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routes between London and the North, and between some of 
the principal provincial towns. The London-Birmingham 
line, now completed, has cost £165,000, while the contem- 
plated extension northwards is estimated as involving an 
expenditure of £700,000. A system of coast communications 
for life-saving purposes is now fairly completed, connecting all 
coastguard stations and shore lighthouses with the main lines 
at a cost of £70,000. Particulars relating to telephone exten- 
sions will be found in another part of this issue; but apart 
from these, capital for which has been specially provided by 
Parliament, it will be seen that an expenditure has to be borne 
by the telegraph far in excess of the normal growth of its 
revenue. Putting one against the other for the past financial 
year the net deficit works out at £651,806, or £814,165 more 
than last year. And if to this be added the interest on 
original capital—which ought to be paid but never is—the 
deficit amounts to little short of a million ! 


— n 


Tuose who endeavour, for their own ends, to prove that electric 
lighting is dangerous, are too apt to go to America for statistics, 
so that a word of caution is not out of place. In a recent report 
of the Electrical Bureau of the National Board of Fire Under- 
writers, quoted by an American contemporary, it is shown that 
а $65,000 loss, reported as the result of a fire caused by elec- 
tricity, was found to have been incurred through the spon- 
taneous combustion of some oiled rags. Again, a loss of 
$165,000 occurred in the celluloid room of a factory, and was 
attributed to the use of electricity. This was afterwards found 
to have been caused by overheating the celluloid on a softening 
press ; and, to add insult to injury, a $4,000 loss, laid at the 
door of the long-suffering electrical engineer, was found to 
have been due to the overturning of a candle in a store-room. 
Some fires which took place, however, were actually traced 
to the electrical installations, but in all cases they would have 
been prevented if proper care and reasonable precautions had 
been taken. Thus, in one instance an open fuse was em- 
ployed to protect a motor in a pattern shop; in another, a 
towel had been thrown over an incandescent lamp in a hotel 
chambermaid’s closet and left there until it caught fire, and 
во on. It is impossible to guard against every form of fool- 
hardiness and carelessness, but, without a doubt, no fire can 
arise through a properly fitted electrical installation without 
some outside contributory fault or negligence, and electric 
lighting remains, as it has always been, by far the safest mode 
of illumination. | 

We have received from Mr. A. В. Bennett a long letter with 
regard to a report made by Sir W. H. Рвкєси to the Tele- 
phone Committee of the Bristol Corporation. This report, 
which is still before the Committee, and has not been pub- 
lished, has come into Mr. Bennett's hands notwithstanding. 
It contains, Mr. Bennett alleges, certain inaccurate state- 
ments—chiefly in the form of figures—and Mr. Вичметт can 
evidently correct these by writing to the Committee directly. 
He has shown us a copy of the report in question, and we fail 
to see that the inaccuracies in it are sufficient ground for 
the tone of his letter. Mr, Bennerr assures us that he has 
always lived in the belief that direct references to each 
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other's work should be avoided by professional men unless 
such references can be made courteous and complimentary, 
and we have, therefore, less hesitation in withholding his 
letter. When the report has been made public property, 
however, we shall be ready to publish any corrections which 
Mr. Вахнктт can show us are necessary. 


mp cin D E D e rr 


British Academy.—It is announced that the King has been 
pleased to grant a charter, dated August 8th, incorporating the 
“ British Academy for the Promotion of Historical, Philo- 
sophical and Philological studies.“ 


Police v. Motors.—According to the Autocar the East 
Sussex Standing Joint Committee has authorised the chief 
constable to obtain a set of electrical apparatus, consisting of 
a battery, bells and wire, at a cost of £9, for the purpose of 
enabling the police to check the speed of motor cars on the : 
public highway. | 

German Atlantic Cable—The cable steamer ‘“ Von Pod- 
bielski” recently returned from a sounding expedition on 
the line of the proposed second Atlantic cable, which is about 
to be submerged by the Deutsch-Atlantische Telegraphen- 
Gesellschaft of Cologne. The track of the cable has been 
definitely decided upon, and the manufacture of the first 
section is making progress. 


American Electrochemical Society.—The first volume of the 
Transactions of the new Ameri Electrochemical Society 
has just reached us. Among other Papers in it are: The 
Electrical Reduction of Lead,” by Pedro С. Salom; “А 
Zinc-Bromide Storage Battery," by Herbert Н. Dow; The 
Electrolytic Rectifier,” by С. F. Burgess and Carl Hambuechen; 
“А New Type of Electrolytic Meter,” by Dr. Konrad Norden; 
and “ Electrolysis by an Alternating Current," by Joseph W. 
Richards, Ph.D. 


The National Telephone Co.’s Exchanges.—This company’s 
subscribers will doubtless be glad to hear that the following 
exchanges are now connected directly with the chief fire 
station in the neighbourhood :— Avenue, London Wall, Holborn, 
Bank, Gerrard, King's Cross, Eastern, Deptford, Battersea, 
Paddington, Westminster, Hop and Kensington. The com- 
pany greatly regret the inconvenience caused to some sub. 
scribers by the unfortunate Falcon-strest fire, which burned 
down 280 of their liaes, most of which were juuctions to the 
Holborn exchange. 


Protection of Public Buildings from Lightning.—Mr. Ku- 
lingworth Hedges, in a letter to The Times, advocates greater 
care being taken to ensure the immunity of public buildings 
from lightning. He states that the electric light mains of the 
British Museum would form an excellent path for a lightning 
stroke, and a most disastrous fire might ocour. While thou- 
sands have been spent in safeguarding the National Gallery 
from fire by purchasing the neighbouring buildings, yet its 
lightning conductor, says Mr. Hedges, is of the most elementary 
form, and constitutes a source of real danger. 


New Cable-Laying Steamer.— Messrs. David J. Dunlop & 
Co., of Port Glasgow, launched from their yard, on Wednesday, 
the steel twin-screw cable-laying and repairing steamer ‘ Iris,” 
built for the Pacific Cable Board. Her dimensions are: 
Length on load line, 285ft.; breadth, moulded, 40ft. 6in.; 
depth, moulded to spar deck, 26ft.; gross tonnage, about 
2,800 tons. The “Iris” has been built to Lloyd's А1 class 
as a spar-deck steamer, and is fully equipped beyond their 
outfit requirements.’ Four cable tanks are provided. The 
construction of the vessel was under the direct superintendence 
of Mr. R. Alexander, chief engineer, and Capt. Lacy will take 
command. | 


A Result of the.Gexman Industrial Depression.—The German 

. as issued а memorandum ees 

attention to the unfortunate relation between supply an 
demand in the case of German engineers. While, on the 
one hand, there is a decrease in the demand for additional 
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technically- trained men on account of the general industrial 
depression in Germany, the increasing number of technical 
educational establishments are continually turning out more 
eers, and, in consequence, many of the latter are unable 

to find employment. | 
A New Shallow Underground Rallway for Berlin.—A scheme 
has been adopted by the Berlin municipal authorities for an 
electrically-driven shallow underground railway to connect 
the north and south of the city, and the construction of the 
line has been confided to the Company for the Construction 
of Underground Railways. The railway will be 12:2km. long, 
of which 10:15km. are in Berlin itself and the remainder in 
the suburb of Schéneberg. Fifteen stations have been selected, 
and the line will be for the greater part on the shallow con- 
duit system, but it will cross the Spree under the bed of the 
river. It will be double track and standard gauge throughout. 


Churches Struck by Lightning.—During the evening of the 
14th inst., a severe thunderstorm passed over the parish of 
Bwanscombe, Kent, and during its progress it was discovered 
that the panei church had been struck by lightning. Only 
а part of the chancel was saved, all the fine oak ceiling 
and furniture being destroyed by fire. The church with its 
Saxon tower and spire steeple was built in the thirteenth cen- 
tury, and is said to be one of the oldest in the county. ——On 
Wednesday last, the parish church of Aldenham, Herts., was 
also ‘struck, The pue yas practically destroyed, and three 
persons standing under the belfry had a narrow escape. Some 
cleaning rags became ignited and filled the church with smoke, 


but the fire was soon extinguished. 
Cable Interruptions. Date of Interruption, 

Latakia Cyprus ee? o June 21, 1 

St. Lucia — St. Vincent . ãã. May 9, 1902 

St. Lucia GrenadllzP..i 4 . . May 9, 1902 
Dominica — Martiniqus . . . . May 9, 1902 

St. Lucia Martiniqus . . 2 . . May 9, 1902 
Guadeloupe-—Martinique ....... en May 9, 1902 
Santa Cruz—Teneriffe ............................... . July 7, 1902 
Puerto Plata—Martinique.....,............. T July 10, 1902 
Anjer— Kalianda q ͤͥB . . .... . . . . . . . . . . Aug. 2,1902 

N acl "re RR Aug. 5,1902 > 
Guantanamo—MoleSt. Nicholas. . Aug. 5, 1902 
Cayenne — Pinheiro nn 2 2. Aug. 13, 1902 
Cape Town —Mossame des . . Aug. 16, 1902 


New Zealand Telegraphs.—The official report of the New 
Zealand post and telegraph service for year ended March 81, 
1902, just received, shows a continued improvement in the 
finances of the latter. Notwithstanding increased outlay on 
extensions, and necessarily augmented charges for salaries 
consequent on the reduced rates and enlarged traffic, the net 
revenue during the past year was such that a balance on the 
+ a side may very shortly be expected. The number of 
inland telegrams has more than doubled since the sixpenny 
rate was introduced in 1896, whilst expenditure over revenue 
now amounts to only a few thousand pounds. Telephone 
exchange connections number 9,260, and the subscriptions for 
the year amounted to £55,642. The report contains many 
interesting particulars relating to the new Pacific cable 
Mii pem EAM to the one completed between Western Australia 
and Natal. | 


Explosion near Drury Lane.—An unfortunate accident 
occurred in a street near Drury-lane on Monday, in which 
are electric lighting mains belonging both to the Charing 
Cross and Strand Electricity Supply Corporation and the 
Metropolitan Electric Supply Co. The former company’s 
mains in this street are laid solid in bituminous compound 
contained in wooden troughs, and those of the Metropolitan 
Electric Supply Co. are triple-concentric cables laid directly 
in the ground. An explosion of gas occurred in a butcher’s shop 
lying on the route of the mains, and this was followed by 
a fire, and the proprietor was slightly injured. No actual 
interruption in the supply of either of the companies took 
piace, except in the houses in the street itself, where mains 

„of course, to be disconnected; but it seems that 
considerable heat was developed by leakage current, and 
that about half-an-hour after the explosion, before they 
had found it necessary to disconnect the main, the Metro- 
politan Company discovered that a severe short had subse- 


quently developed on their cable. The volts on their system 
were low in consequence for a considerable time, until 
this section could be disconnected. The Charing Cross 
mains are at a considerably lower depth than the Metropolitan 
mains at this place. At present it has not been determined 
which of the two mains, if either, was responsible for the 
occurrence, but а possible explanation is that gas was liberated 
owing to a fault on the solid mains having overheated the bitu- 
men or melted a gas pipe. It does not seem probable, at any 
rate, that the triple concentric main, the outer of which is 
the middle wire of the low-tension three-wire system, could 
have produced sufficient external heat to cause the damage 


half-an-hour before the short-circuit was felt. 

Post Office Telephones.—From the Postmaster-General’s 
report for 1901-2 we extract the following particulars relating 
to the telephone ser vice :— 

The total number of trunk-wire conversations during the year was 
10,080,716, or, reckoning each conversation as involving at least two spoken 
messages, a total number of 20,161,432 messages (an increase of 12:51 per 
cent. over that of the preceding io. The gross trunk revenue was 
£238,720, as compared with £211,209. 

The central exc of the London telephone system was opened on 
February 24th last, and about 500 subscribers had been connected on 
March 51а Provision was made in the first instance for the accommoda- 
tion of 5,400 subscribers, but the number of applications received has been 
so great that arrangements have had to be made for an early extension of 
the switchboard so as to accommodate over 10,000 lines, with a correspond- 
ing addition to the number of junction wires for connections with other 
exchanges. The service at this exchange has worked very smoothly, 
and many expressions of satisfaction have been received from the at 
scribers. The central battery system of supplying all the electricity 
required from the exchange has fully justified its adoption. The speaking on 
the lines has been found to be very good, and their freedom from the 
accidents to which an overhead system is necessarily exposed justifies 
the hope of a more regular and satisfactory service than has hitherto 
been possible in London, Exchanges have also been opened at Putney 
and Kingston-on-Thames, and other suburban exchanges are in process 
of construction at Wimbledon, Richmond, Chiswick, Twickenham and 
Croydon. More important exchanges are about to be opened in the 
neighbourhood of Victoria-street, Westminster, and in Cromwell-road, 
S. W. They will be known as the Victoria and Western exchanges, 
and will serve the intervening districts between the areas of the central 
exchange and of the suburban exchanges mentioned aboge. Other impor- 
tant exchanges which are being constructed are one situated on the north 
side of Oxford-street and one in Finchley-road ; they will be opened as soon 
as possible, These exchanges will serve large districts to the north of the 
areas served by the Victoria and central exchange areas. Surveys for 
the construction of other exchanges and underground systems of wires 
have been made in outlying parts of the London area, and it іє probable 
that exchanges will be eatablinhed at Sutton and Epsom, which will serve 
the remaining districts to the west of the Croydon area and south of the 


Kingston and Wimbledon areas. The surveys of certain districts in the 


north-west of the London area are about to be undertaken. 

The demand for telephone servióe is increasing very rapidly, and the 
metropolitan system will, in the course of the next few years, have to be 
developed to an extent which would have seemed impossible a few years 
ago. Dissatisfaction is necessarily caused by the slow rate at which the 
demand can be met, as it is hardly ible for individual subscribers to 
realise the amount of work involved in the general construction of the 
system. Already over 600 miles of underground pipes have been laid, and 
about 330 miles of cable, containing from 200 to 432 wires, have been 
drawn into them. The arrangements for the distribution of these wires 
into smaller cables for connection with the premises of subscribers, involve 
an enormous amount of minute work, requiring great care and skill, The 
installation of subscribers’ instrumenta can be undertaken only as this work 
is completed, and is a comparatively simple affair. Out of the capital sum 
of £2,000,000 authorised by the Telegraph Act of 1899 an expenditure of 
£972,517 was sanctioned up to March 5186 last. The authorised expendi- 
ture on the London system at that date was about £795,846. 

On November 18, 1901, an agreement was made with the National Tele- 
phone Co. for inter- communication between the subscribers to the systems 
of the company and the Post Office in the London area. It has involved a 
large amount of additional work in connecting the exchanges of the two 
systems by numerous junction wires, and in the internal arrangements 
necessary for communication between exchanges worked on different prin- 
ciples. The work has, however, been carried out with much skill by the 
engineering staff of the Post Office, which has been greatly aided by the 
co-operation of the staff of the National Telephone Co. There is no pre- 
vious instance of the combination of two systems of the same size or with 
so many differences in the mode of working ; and it is very satisfactory 
that the communication between Post Office subscribers and those of the 
company is now as rapid and as efficient as between the subscribers to the 
same system. 

During the year telephone licences were granted to the Corporations of 
Brighton, Chard and Portsmouth, and to the Norwich Mutual Telephone 
Co. Applications for licences from several other corporations and from 
one or two local companies have been received. The systems of the Cor- 
porations of Glasgow and Tunbridge Wells have been opened for use, but 
no other municipal exchanges have yet been established, although active 
steps пам direction are being taken by some of the corporations 
concern 
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THE ILLUMINATION OF THE FLEET AT 
SPITHEAD. 


At the conclusion of the Review at Spithead by the King 
last Saturday there were two particularly fine displays of 
electric illuminations—one by Nature and the other by the 
assembled warships. The latter was timed to commence at 
9:80, but 15 minutes before that time rain commenced to fall 
in torrents, and flash after flash of lightning illumined the 
great ships out upon the water. Just after 10 o’clock, how- 
ever, a signal rocket went up from the Victoria and Albert," 
and instantly out of the darkness appeared to spring thousands 
upon thousands of lights, and the ships were simultaneously 
outlined against the sky. The individual lamps could be 
discerned on those near at hand, but golden bars indicated 
long lines of lamps in the distance, and the whole effect was 
very ‘beautiful. Unfortunately, during the time that the 
illuminations continued, the storm raged with unabated vigour, 
and visitors who were on the Solent on Friday evening were 
to some extent more fortunate in seeing a rehearsal of a large 
portion of the programme under a cloudless sky, and through 


Destroyer 


being with a startling and impressive effect. The beams of 
light on this occasion were coloured blue, red, gold and green, 
and were thrown in all directions, first on the clouds, then on 
shore, on water, on vast clouds of steam emitted by the ships 
themselves, and lastly every lamp was directed with one 
accord above the Victoria and Albert,” which had for several 
minutes the appearance of being under a canopy of coloured 
lights. Once more there came thunder, but this time of & 
Royal salute of 21 guns from each ship, and by the time the 
roar had died away the fleet had again disappeared, and all 
became.darkness and silence. 

The technical details of the illuminstions were carried out 
on the lines adopted in 1897. Battleships were outlined op 
the forecastle, superstructure, quarter-deck, masts, funnels, 
bridges and waterline. Firstand second class cruisers, naturally, 
had, as a rule, a smaller number of lamps than battleships, 
and had one complete line fore and aft, with masts, funnels, 
&c., as on battleships. Third class cruisers of low freeboard 
and torpedo gunboats were illuminated with the same general 
arrangements as cruisers, with the exception of the waterline 
lights, which were omitted. Destroyers and torpedo boats 
were also similar to cruisers, but the masts and waterline were 


Torpedo Boat 


SERTCH OF THE GENERAL SCHEME OF THE ILLUMINATIONS ON THE VARIOUS CLASSES OF VESSELS. 


a clear atmosphere ; but seen even through the mist of rain 
the sight was a glorious one, which will long be remembered 
by those who had the good fortune to witness it. 

The King’s yacht was resplendent in a rich shade of orange 
with a water line of green, and even the ladder marked out ; 
she also carried coloured masthead lights, and the admirals’ 
flags were displayed in their true colours according to rank. 
On all the warships of the fleet, however, there was complete 
uniformity with regard to colour, plain lamps being employed 
throughout. For about an hour the lights blazed on, and then 
as suddenly as they came they disappeared, leaving everything 
in perfect darkness with the exception of the Victoria and 
Albert,” which alone remained illuminated. The storm had 
somewhat abated, but the rain continued to fall steadily, and 
there was not even aray of light from the moon. The special 
installation of electric light, which had been arranged along 
the sea front of the dockyard, was also switched off, and this 
tended to accentuate the darkness, out of which the lines of 
the King’s yacht were alone visible. Once more a signal 
rocket ascended, and instantly the search lights came into 


omitted. Certain rules and regulations were laid down by the 
Admiralty for guidance of commanding officers, and various 
directions given with regard to arrangement of lamps on 
circuits and methods of connecting them. It was suggested 
that circuits should be divided into sections of not more than 
48 lamps, the number varying according to circumstances. 
The terminals, to which certain of these temporary circuits 
were connected, were wired with 42-ampere leads, so that 
there was no fear of overloading, even with 48 16 c.p. 
lamps at 80 volts (the Admiralty standard pressure). The 
cable was cut into pieces of definite length, so that it 
could be re-issued to ships for permanent use. The spacing 
of the lamps was as follows :—5ft. apart on the hull, 
6ft. apart up and down masts, funnels, &., 4ft. around 
bridges, charthouse, &., and on the masts there was a line 
both before and abaft. The lamps were supported by the 
cables and connecting wires themselves and kept close up to 
the cables to prevent their being blown about by the wind, 
and to keep them at the correct distance from each other. 
The waterline lamps were placed Sit. above the ship’s water- 
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line in order to be clear of boats and the wash of the water. 
A rather novel point suggested by the Admiralty was the 
adoption of anextempore lamp-holder. It is well known that 
the service lamp is of the old type with platinum loops, and 
that when used in the ordinary permanent way it requires no 
bayonet holder, but merely a spiral spring. This method is, 
however, not at all suitable for temporary work, and it was, 
therefore, suggested to use a cork grooved at the sides and 
base, care being taken that the grooves were of such a depth 
as to firmly hold the neok of the lamp and to allow the wires 
to be farther apart than the loops of the lamps. A piece of 
1 bound round the cork converts it into a very serviceable 
tting. 

The largest number of lamps on any one ship was 1,000 for 
those of the Diadem ” class, 950 for the Majestic,” and the 
smallest vessels of the fleet had at least 800 lamps each. In 
addition to this, there was a fine display on the foreign vessels 
and on several of the private yachts and liners which were 
also in the Solent. 


THE ELECTRIC SUPPLY STATION AT NEPTUNE 
BANK, NEWCASTLE-UPON-TYNE. 


At the recent meeting of the Institution of Mechanical Engineers, 
&t Newcastle-upon-Tyne, Mr. W. B. Woodhouse, of Wallsend-on- 
Tyne, read a Paper describing the N ше Bank power station. 
Our readers will remember that a fully-illustrated technical descrip- 
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The station started to supply power to local works in November, 
1900. Three-phase currents, at a pressure of 5,500 volts and a 


frequency of 40 cycles per second, are transmitted to the various sub- 


stations, in which, by means of synchronous motor generators and 
stationary transformers, conversion is made to 480 volts direct current 
for power and lighting on the three-wire system, and to 440 volts 
alternating three-phase currents for power alone. The station is 
some 350yda. from the river, and stands next to the Riverside line 
of the North Eastern Railway, from which there is & siding. 
is delivered to this siding and the trucks are handled by a small 
electric locomotive, running on an elevated track to the boiler-house, 
on the floor of which the coal is deposited. 
Boiler-house.—This is a steel and corrugated iron building, 160ft. 
long and 52ft. wide; its floor is on the eame level as the engine- 
room basement. It contains eight Babcock and Wilcox boilers, 
supplying steam at 200lb. per square inch pressure, with a superheat 
of 120°F. The superheaters are situated between the drums and the 
main tubes, and the degree of superheat of the steam delivered is 
adjusted by diluting it with saturated steam. Each boiler has a 
heating surface of 4,020 sq. ft. and a grate area of 74 sq. ft., and is 
capable of evaporating 14, O00 lb. of water per hour from and at 212. 
Two of these boilers are fitted with Vicars’ stokers and four with the 
Babcock and Wilcox chain grate; the stoker gear is electrically- 
driven and takes a maximum of b H.P. 
Fuel.—The fuel burnt is Northumberland small coal having & 
calorific value of about 11,000 B. T. U. per pound; and with natural 
draught about 931b. per square foot of grate area is burned per hour. 
The ashes are discharged into trucks in the ash tunnel below the 
boiler-house floor, and are lifted from a hopper, at the end of the 
tunnel, by a bucket elevator to a large hopper outside the boiler- 
house; from this hopper the ashes are discharged into railwa 
trucks. The main flue, which is of brickwork, runs the whole le 
of the boiler-house ; at the west end is a Green's economiser of 280: 
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MacHINERY Коом АТ NzPTUNR Bank Power STATION. 


tion of this important power station appeared in The Electrician, 
Vol. XLVIL, pp. 319, 359, 397. It will be unnecessary, therefore, 
for us to reprint here the full text of Mr. Woodhouse’s Paper. We 
give below a brief abstract, which, through the courtesy of Messrs. 

‚ А. Parsons & Co., we are enabled to illustrate with a recent photo- 
graph of the Neptune Bank machinery room, showing the new 

arsons turbo-alternator. 

„The Newcastle-upon-Tyne Electric Supply Co. has the distinction 
of being the first to supply electric power in bulk in this country. 
The Walker and Wallsend Union Gas Co. obtained an Act of Parlia- 
ment in 1899, authorising supply in Wallsend and Willington, a district 
of great manufacturing importance, extending along the riverside. 
The Supply Company, having in view the construction of a new 
power station, entered into an agreement with the Gas Company, 
whereby the latter took power in bulk from the Supply Company, 
and distributed to its own customers. That portion of Newcastle 
originally supplied from the Pandon Dene station, the Walker Urban 
District and Gosforth, are included in the area in which the Supply 
Company is authorised to distribute power. The whole scheme has 
been developed and carried out by Mr. Charles H. Merz, consulting 
engineer to both companies, 


tubes and a steel chimney lined with firebrick, 130ft. high and 
6ft. 9in. diameter at the top; at the east end a similar economiser 
and chimney are in course of erection; at this end is an induced 
draught fan direct coupled to a three-phase motor. 

As the cost of coal 1s the most important item in the production 
of electrical energy, complete combustion is of primary importance, 
but it is also of importance to obtain the maximum evaporation from 
the boilers installed. Where no economiser is used, and the flue 
gases at the base of the chimney have a temperature of 500°F. to 
550˙F., a good draught can be usually depended on, but where, due to 
an economiser, this temperature is, say, 250deg., then one is at the 
mercy of climatic conditions, the boilers cannot be worked to their 
full capacity, and up goes the cost per unit. If the eapital charges 
per unit are to be kept low, induced draught becomes a necessity. 

The steam-pipes are of solid drawn steel tube, the main header 
extending the whole length of the boiler-house ; the valves are во 
arranged that any boiler and the engine behind it may be isolated 
from the rest of the steam plant. The Belliss engines and the feed 
pumps аге not supplied direct from the main header, but from a 
smaller pipe, running along the boiler-house below the level of the 
engine-room floor. : 


702 


THE ELECTRICIAN, AUGUST 22, 1902. 


ce, one scale-pan being 
replaced by an inverted glass jar. A sample of the flue gases is 


5 room is 160ft. by 52ft. The Weir feed pumps 
and the motor-driven centrifugal circulating pumps are in the 
ment ; the boiler feed can be drawn from either of two hot wells 
situated at the ends of the building or direct from the water service 
main. Direct current is generated for station power and exciting, 
and for the Wallsend network. The dynamos for these purposes are 
of British Thomson-Houston Co.’s manufacture, and are direct- 
coupled to Belliss and Morcom engines—two of 300 B. H. r. running at 
380 revs. per min., and one of 75 B. H. P. running at 500 revs, per min. 
The engines for the three-phase generators are all of local make. 
A brief description follows :—One 1,400 1 H. r. engine by Messrs. the 
Wallsend Slipway and Engineering Co. This is а three-crank triple- 
expansion engine with cylinders йе diameters are 17:5in., 28 bin. 
and 48in. the stroke of each being 36in., running at 100 revs. 
min. The cylinders are jacketed, with reducing valves at the 
medium-preseure and low-pressure jackets ; when running at three- 
quarter load with superheated steam, the efficiency is much the same 
with jacketed and unjacketed cylinders ; at light loads the jacketing 
is advantageous, The Corliss valves are worked by rocking levers 
from the crank-shaft eccentrics ; governing takes place on the high- 
pressure cut-off only, by means of a Whitehead spring governor and 
trip gear. The condenser and air-pump are mounted on the back 
frame of the engine with the circulating pump in the basement 
beneath it. The magnet-wheel and flywheel are mounted on one 
shaft carried by spherical seated bearings with forced oil lubrication ; 
the extreme diameter of the wheel is 17ft., and it weighs about 
43 tons. Of exceptional interest are the figures of the steam con- 
sumption of this engine given in Table I. 
ere are three 1,400 т.н.Р. triple-expansion four-crank engines, 
made by Messrs. Wigham, Richardson & Co.; these engines are 
fitted with crank-shaft governors with shifting eccentrics, and govern 
on the high-pressure and medium- pressure cylinders. The high- 
pressure and medium- pressure cylinders have double-beat valves, 
and the trip-gear is very compact. The engines are balanced for 
primary forces and couples, so that the are necessarily not at 
ight angles ; due, however, to the four cranks the variation of crank 
ort is small The situation of the air pump, condenser, &c., is as 
in the Slipway engine. All these engines are direct-coupled to three- 
phase 5 with ша иша and rotating magnets, 
made by the British Thomson-Houston Со. One 1,500kw. turbo- 
alternator, by Messrs. C. A. Parsons & Co., running at 1,200 revs. per 
min. The alternator is direct-coupled to the turbine, and is mounted 
on its own bearings ; a forced circulation of oil and cooling water 
passes round each bn g. The air pump and condenser are situated 


Table I.—Steam Consumption of Slipway Engine at Various Loads. 


Pounds of water per hour. Mean total. 

Per 1. H. p. Per kilowatt. 1. H. P. Kilowat ts. 
10 21:8 564 250 
10°03 18 594 497 

9:94 16:89 1,005 850 
10:42 17-09 1,4357 1,177 


Table II.—Steam Consumption Tests of Slipway Engine and Parsons 
Turbine. 


— — — — 


— Slipway Parsons 
engine. turbine. 
Mean revolutions per minute . 1012 | 1,200 
Mean total ....... — tae M ĩ y ! I. H.P. 1,030 — 
Mean total РБА ИРЕР РРР kilowatts load 625 1,442 
Pressure of steam at engine stop valve...lbs. per aq. in. 193 196 
Superbe e ieni Deg. F 90˙5 76 
Vacuum in condenser .............. eee q inches 26 21 
Pounds of steam per r.H.P. hour | 10°35 — 
Pounds of stem per kilowatt-hour | 171 18 


beneath the turbine, the three-throw air pump being direct-coupled 
to a slow- motor running at 100 reva. per min. The circulati 
pump is t-coupled to a 45 нр. motor. As a prime mover 
electrical machinery the steam turbine approaches the ideal ; it runs 
steadily, is free from vibration, and needs little attention; the 
question of steam consumption has been the difficulty. In a com- 
munication made to this Institution last year* the steam consumption 
per kilowatt-hour was given for & number of turbines; the fi 
steadily improved with the size of the machine. The Neptune 
turbine bears comparison best with that supplied by Messrs. Parsons 
to Elberfeld, a machine of 1,000kw. output. The figures of a test 
made at Neptune Bank are given in Table II., from which it will be 
seen that the Elberfeld ts are beaten. With units of 3,000kw. 
to 6,000kw. output, such as will be demanded in the near future, the 
turbine promises to outstrip all competitors. 

Parallel Running.—The following are the considerations governing 


the deaign of engines driving alternators in parallel. All these 
engines are direct-coupled iod alternators which have to be run in 


parallel, and a large portion of whose load consists of synchronous 
machinery. If at e instant there be a phase d fference between 
two alternators in parallel—that is, one alternator ahead of the other 
in phase—there be a cross-current flowing between them, the 
synchronising-current tending to draw them together into phase. An 
irregularity of torque, such as that due to uneven crank effort, will 
cause an alternator to swing ahead of the co-phasal position and 
return to an out-of-phase position in the opposite direction, the 
synchronising current exerting a controlling force proportional to the 
phase displacement. A continuation of the swinging may be agere 
vated by external circumstances, such as a periodic variation of the 
load due to the inertia of synchronous motors on the system ; and 
although a heavy flywheel on the engine smoothes out the irregu- 
larities of torque, yet once the “hunting” has started, the flywheel 
tends to keep up the hunting. 

in, as the engines are required to take their share of all 1 
it is important that the drop in speed from no-load to full-load 
be the same in each engine. 

As a variation of velocity occurs twice in a revolution with a 
single-crank engine and eight times in a revolution with a four-crank 
engine, it is obvious that, for the same percentage variation of an 
velocity, the phase displacement will be four times as great with the 
sipgle-crank engine. The engine specification should, therefore, refer 
to phase displacement and not to variation of apgular velocity. 
With modern alternators the maximum phase displacement should 
not exceed 6deg., equivalent to a synchronising current about 10 per 
cent. of short-circuit current ; degrees of phase displacement being 
degrees of angular displacement multiplied by the number of К 
of poles in the magnet wheel. With u high-speed ergine the allow- 
able angular displacement becomes greater, for with the каше 
кшшу of alternation the number of poles is leas. 

here are several methods of measuring a variation of angular 
velocity, the best known being the use of a tuning-fork to trace its 
vibrations on a paper cylinder driven by the engine; electrical 
methods, such as driving a small direct-current dynamo from the 
flywheel ; the most sensitive is the stroboscopic method used in 
conjunction with photography. 

As a means of observing extreme cyclic irregularity and hunting 
the Horn tachograph is to be commended ; it records the variation of 
speed on a moving paper and greatly facilitates the setting of the 
engine governors to give the same percentage drop of speed on load. 

Once hunting is started, by whatever cause, the sensitiveness of 
the governor becomes of importance; in this connection it may be 
mentioned that a dash-pot designed with a large and a small by- 
pass has been found successful in many cases. The main by- pass is 
normally closed by spring valves, thus reducing the sensitiveness of 
the governor; but on a сал of load the pressure of the plunger con- 
tinues long enough to open these valves until equilibrium is resto 


Cooling Pond.— The circulating water for the condensers is cooled 
in a Kórting cooling pond, the water being sprayed through nozzles 
into the air. Over a portion of this pond stand the car-sheds of the 
Tyneside Tramways Co., the pipes carrying the spraying nozzles 
being led in flues, through which a rapid circulation of air is caused 
by means of an exhausting fan. The make-up water is pumped 
from the*river Tyne by a three-throw Pearn pump situated close to 
the river ; this pump 1s electrically-driven and is started and stopped 
from the power-house. 

Switchboards.—The high tension switchboard is made by Messrs, 
Ferranti, and is divided into panels for the various machines and 
feeder cables. The machine switches and all fuses break circuit 
through oil. Two sets of wattmeters are fitted for metering the 
power mappe to the Gas Company and the Supply Company respec- 
tively. e direct-current switchboard, made by Messrs. Reyrolle, 
is in three sections. The panels carrying the field and compounding 
switches are beneath the gallery ; the panels on the gallery carry the 
machine switches, ammeters and voltmeters, and the feeder panels 
beneath are fitted with circuit-breakers and wattmeters. The cables 


* Proceedings, 1901, page 808. 
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and instruments used in connection with a water-teating pond for | the speed. Great attention has been paid to the method of its 
artificially loading any machine in the station, are a permanent | construction, with the object in view of allowing the generator 


arrangement ; as above-mentioned, systematic tests are part of th 
EA dier ай during the t th h 

e resident eer duri construction of the station has 
been Mr. Н. L. Riseley. 


A NEW MOTOR CAR SPEED INDICATOR. 


Messrs. Elliott Bros. have recently brought out an instru- 
ment for measuring speed, known as the Highfield and 
Beeton patent a | indicator, which has been specially 
designed to comply with the Board of Trade regulation that 
every electric tramcar shall be fitted with a suitable instrument 
indicating the speed at which the car is travelling. This 
regulation is as follows :— 

"I, Every motor carriage used on the tramways shall comply with the 
following requirements | 

* (a) It shall be fitted, within six months from the date hereof, or such 


period as the Board of Trade may prescribe, with an apparatus to 
indicate to the driver the speed at which it is running." 


The apparatus consists essentially of a small magn 


e | to be very readily attached to any revolving shaft. In the 


instrument shown the arrangement consists of a small steel . 


. View sHowine METHOD or COUPLING GENERATOR TO MOTOR SHAFT. 
| Scale: 4 full size. 


stem with a flange attached to it, which oan be bolted, by 


eto- | means of three set screws, into the end of the axle of the car 


generator, attached direct to the motor frame, and two indi- | motor. Holes can be drilled in the screws securing this flange 


RECORDERS ON ANTI-VIBRATION FRAME, 


cating instruments, one on each platform, the scales of which 
are calibrated to read in miles per hour. These instruments 
can be fixed in the most convenient position, so that the motor- 
man can see the speed at which the car is travelling without 
altering his position. | 

The instruments themselves are in reality small volimeters, 
and can be calibrated in revolutions per minute in the case of 
revolving shafts, or in periodicity in the case of the application 
of this apparatus to indicate the speed or periodicity of alter- 
nating-current generators. In this latter сазе, the indicating 
instrument can be fixed on the switchboard, and in all cases it 
can be at some considerable distance from the revolving shaft 
in question. 

The amount of current taken, and the special construction 
of the field, enable the indications of the voltmeter and the 
voltage of the small generator to be directly proportional to 


to the axle, and a wire put through them, and secured, to 
prevent any chance of their slacking back, owing to vibration. 
Secured to this stem by means of one steel split pin is the 
armature or the revolving part of the magneto. The stem 
also carries a small ball race, on the outer part of which is 
mounted the magnet system, which consists of two iron pole 
pieces inside the revolving armature, attached to two bent 
permanent magnets supplying the field. Attached to the plate 
on which the magnets and these pole pieces are fixed are 
two brush holders, with connections in the ordinary way. 
The complete magnet system is covered over with a shield 
to keep out dirt, after the whole arrangement has been 
mounted upon the steel stem, and the magnet system of the 
magneto is kept from turning round by means of a small 
stay, which can be fixed in any convenient position to some 
part of the framing of the car. The stay is not rigidly fixed, 
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as tho alignment of the . does not in any 
way depend upon it. In the case of considerable end play of 
the axle which carries the arrangement, the armature and 
magnet system move together, and they, of course, do the 
same in the event of the axle bearings wearing away and the 
whole shaft dropping to some extent. The pole pieces are 
directly connected together by a piece of iron, so as to shunt 
the magnetic field considerably, with the object in view of 
keeping the strength of the magnets constant. 

We also show an illustration of Messra. Elliotts’ recorders 
on an anti-vibration frame specially designed to work in con- 
junction with the speed indicator on motor cara. It will 
readily be seen that, in the absence of some device of this 
kind, the record of current or speed would be absolutely use- 
less. Although the vibration on a trolley car is small, yet it 
is more than sufficient to cause serious discrepancies in the 
readings recorded by one of these instruments. Not only can 
the speed be recorded, but the actual current, power and volts, 
if necessary, can be observed on any. car at any time by an 


PORTABLE ELECTRIC LIGHT MACHINERY. 


To meet the need of an electric light plant which can be 
readily transported from place to place on military or naval 
service, the portable generating set shown in the accompany- 
ing illustration has been designed and manufactured by Messrs. 
W. H. Allen, Son & Co. As will be seen, the plant con- 


sists of one of this firm’s high-speed enclosed compound 
forced lubrication engines, directly coupled to a six-pole 
dynamo of the same firm в manufacture, and mounted on a 
transporting carriage. The combination is capable of giving 
an output of 600 amperes at 105 volts when running at a 
speed of 400 revs. per min., steam being supplied at a pressure 
of 110lb. on the square inch at the engine stop valve. 

The partioular plants shown are a selection of several which 
have been constructed by Messrs. W. H. Allen, Son & Co. 
for the temporary lighting of any part of H.M.’s dock- 
yards. Each plant is intended to be drawn by horses, the 
carriage being rigidly built and mounted on four wheels with 
broad treads and substantial axles, the whole being sufficiently 
stable to enable the plant to be transported over rough ground 


inspector. The advantage of having cars equipped with 
apparatus of this sort is apparent. Should an accident 
happen, the performance of the car at the actual instant can 
be accurately checked. The evidence of bystanders with 
regard to speed can be proved or disproved beyond dispute, by 
the production of a atrip of paper giving the speeds of the car 
throughout the day, from the moment that it left the shed in 
the morning, The recorders are merely hooked on to the top 
of the frame and anchored at their bottom corners by nieans of 
stout indiarubber. There ought to be no difficulty in designing 
a small speed recorder for use on private motor cars, and its 
cost would probably soon be saved in police court fines for 
‘‘ furious driving.” The driver could defend the action with 
all confiderice provided the recorder showed that he had been 
travelling below the limit; but, on the other hand, those who 
drive with disregard for human life and limb would stand 
self-condemned. There seems to be just us much need for 
Board of Trade regulations with regard to speed recorders on 
private cars as on public tramoars. 


without injury to any part. The base-plate of the engine and 
dynamo is arranged so that it can be lifted off the carriage 
and bolted down on a fixed foundation if required. The 


‘carriage is covered with a roofing of galvanised corrugated 


iron, with waterproof curtains hanging from rails on the sides 
and ends. Boxes fitted with waterproof lids, with padlocks 
and keys, are provided for stowing tools, spare parts and 
stores. The weight of the complete plant is 8 tons 19 owt. 


It is of interest to record that one of these sets wag lately 
fitted on board the Royal yacht “ Victoria and Albert.” it 
was found that the engines and dynamos which were already 
there created too much vibration, and as the plant we illus- 
trate is a silent working engine, it was decided to fit this type 
on the yacht. The work was undertaken and completed in 
less than seven days, which is a record for the large amount 
of work necessary. The trials took place on Sanday, July 13th; 
and it was gratifying to all concerned to find that, with the 
engine working at full load and delivering 60kw., not a sound 
could be heard in the Royal apartments. Stringent tests 
were made by the Dockyard and other authorities to ascertain 
the vibration, and bowls of water were placed in various parts 
of the ship, but not a trace of vibration could be detected. 
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AUTOMATIC DEVICES FOR STOPPING STEAM AND 
ELECTRIC MOTORS. 


"There have been introduced by the Consolidated Engine Stop Co., 
of 100, Broadway, New York, a number of different automatic 
Gevices for stopping steam engines or electric motors at any time 


Еа. 1.—МЕСНАКІЗМ OF MoNARCH ENGINE STOP. 


and from any distance. We have all heard of cases where the belt 
has come off the governor pulley with occasionally disastrous results, 
or where & man has met with an accident in some distant part of 
the works, and who, until another person's attention is called to him, 
has been quite unable to do anything with re to shutting down 
the engine. These accidents will occur at times despite the most 
extreme care that can be exercised with the idea of preventing them. 
Something quite unforeseen may occur at the very moment that it is 
least expected, and therefore it is prudent to employ & mechanical 
4 look-out ” that is always expecting something to happen, although 
it never may. The Monarch” system is a system of automatic 
devices for use in steam and electric plants, specially designed to 
fulfil this condition. It consists of four unite—that is, the engine 
stop for automatically closing down the engine in cases of emer- 
gency, the speed limit for automatically preventing an excessive 
speed of an engine, the vacuum valve for automatically opening com- 
munication between the interior of the condenser and the atmo- 
sphere, and the circuit-breaker trip for automatically tripping the 
circuit-breaker in cases where generators are operated in multiple, 
each device performing its functions automatically when the neces- 
sity arises, and the whole constituting a system that absolutely 
insures the safety and integrity of the plant under all operative 
conditions and at all times. 

Fig. 1, which shows a vertical section of the “Monarch” stop, serves 
to illustrate the complete mechanism of the device and its operation, 
The mechanism is enclosed in a cylindrical iron case, or shell, the 
upper half opening on hinges Passing through this shell, or case, 
turning on ball ings, is & steel shaft làin. in diameter, on the 
outer end of which is attached a drum or pulley, to which is bolted 
a sprocket wheel H, as illustrated in Fig. 2 Around this drum 

& wire cable G, to which is stashed: a weight which serves as 
power to operate the device. Inside the case and fastened to the 
shaft is a ratchet wheel F, engaged by a pawl B, which prevents the 
weight from turning the shaft in the direction that closes the valve. 
This pawl is held in engagement with the ratchet by vertical lever 
D, which is held in position by the left end of the armature lever E. 
The magnets A are pace in circuit with an electric battery, and 
when the circuit is closed by pressing a button the armature end of 


the lever E is pulled down, releasing the upper end of the vertical | of the dash-pot, is adjustable. 


similar sprocket wheel attached to throttle-valve stem, the weight, 
as before mentioned, furnishing the power, At the opposite or right 
end of the stop is a dash-pot, as illustrated in Fig. 1, which consists 
of a cylinder into which the piston P fits closely. On this end of 
the shaft is cut a square threaded screw S, passing through a nut 
fastened in the centre of piston P, so that as the shaft revolves, by 
means of this screw, the piston is carried into the cylinder, and the 
air behind its inner face is compressed, forming a perfect cushion. 


Fro. 2. 


The speed at which the stop acts may be accurately adjusted by 
turning the by-pass valve, V, that governs the ашоцці of air that is 
forced through the air passage I as the piston moves in. Below this 
by-pass valve V, and in piston P, is located the releasing valve О; 
this releasing valve O, which is opened by contact against the bottom 


7 


Fia. Z. —MONABCH SPEED LIMIT. 


After the piston has cushioned, and 


lever D, which also serves as a hammer, striking a lug on the pawl | the throttle valve of the engine is near its seat, the compressed air 


В, throwing it out of engagement with the ratchet, thus allowin 
the shaft of the stop to revolve and close the valve by means o 


in chamber I escapes through this releasing valve O, allowing the 
throttle valve to take its seat softly, but yet with sufficient force to 


sprocket chain attached to the sprocket wheel of the stop engaging a ! close it tightly. 
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The purpose of the automatic stop is to provide means for stoppin 
the mi ual in those emergencies where the loss of property a. life 
may depend upon the кон with which this is accomplished. 
Great disaster may be av by a few seconds, and it often happens 
that at critical moments the engineer is not at the throttle; or, 
again, that through the blowing out of a cylinder head, the bursting 
of a steam pipe, or fire in the engine-room, it may be impossible for 
him to the throttle at all. 

By the use of the automatic stop the engine may be closed down 
from any part of the building by the mere pressing of a button. 
These buttons operate the stop through electrical connection, and 
may be located at any convenient points and at as many as may be 
desired. When an emergency arises the means to stop the engine 
are ready at hand at the most remote place of factory or shop. 
Besides, at these times, moments are precious and the stop wor 
instantaneously. The throttle valve is closed in from three to ten 
seconds after the button bas been pushed—quicker by many times 
than any human hand could work. 

М In connection with the system an electrical gong is connected with 
the stop, and is placed in the engine-room. . It notifies the engineer 
in case the stop is brought into action. 


sere 
| ч 
* 


Fid. 4, — Совілвз ENGINE STOP. 


Some of the most disastrous accidents have been from bursting 
flywheels due to runaway engines, and it is worthy of note that 
many of these accidents have been in plants using the most modern 
and expensive machinery. These accidents have cost many lives, 
and the losses from damage to machinery and plants aggregate an 
enormous sum. 

The speed limit (Fig. 3) is a device for automatically preventing 
an excessive speed of the engine. With this device the maximum 
8 can never approach the danger point. The speed limit is 
directly connected to the main flywheel shaft and can be set to act at 
any number of revolutions. When the speed of the engine exceeds 
the desired number of revolutions, no matter from what cause, the 
speed limit operates the stop automatically by electrical contact, 
immediately shutting off the steam and thereby providing absolute 
surety against “ runaways.” | 

The construction of the “ Monarch” speed limit is very simple. 
The machine is enclosed in an iron case, and occupies a space of only 
7in. by 12in. It can be readily applied to any engine, and consists 
of a pair of governor springs arranged on a horizontal shaft and pro- 
vided with the usual central balls. When the speed increases beyond 
the desired point, the balls, separating by the centrifugal force, 
move a sliding collar on the shaft to which they are connected until 
this collar comes in contact with two electrical terminals, thus com- 


pleting the circuit and putting the stop in operation. As stated, 
these terminals can be adjusted at will, so that the circuit is not 
closed until the engine reaches any desired speed. The shaft of this 
machine is run on ball bearings, requiring but one-quarter of a pound 
pull to drive it, and is driven by a belt from the main or flywheel 
oe i the engine, which is guaranteed to sustain a weight or pull 
of 275 

The Corliss engine stop (Figs. 4 and 5) is designed for use in those 
cases where it is desirable to have the stop apply directly to the 
governor instead of to the valve. While differing in mechanical 
construction from other stops, it is, like them, operated automatically 
and accomplishes the same end. The machine consists of three 

rts : a cylinder which is attached to the governor column; a valve 
or admitting steam to the cylinder, with an electromagnet for re- 
leasing the valve, which may be placed in any convenient place; and 
the speed limit. The valve k is held closed by the armature g of 
the electromagnet o. When the circuit pp’ is closed, the move- 
ment of the armature g releases the lever, which in turn releases 
the valve k, allowing the steam to open the valve and pass into the 
ions] a and to force the piston c upward. This engages а 
clamp d attached to the side rod m and raises the governor 


Fic. 5. - DIAGRAM OF MECHANISM, 


nn to their highest position nn’, and by the check valve } they 

are held there, thus preventing the оо hooks from opening the 

main valves. By simply oe e lever À and opening the 

drip valve i, the governor is allowed to slowly settle to its natural 

position. It is then only necessary for the engineer to rock the 

wrist plate forward and backward to set the valves in the proper 
start. 


position to admit steam, and the engine is ready to 


Multiple Wireless Telegraphy.— The Electrical World of New 
York states that two operators of the De Forest Wireless Tele- 
graph Co. have succeeded in receiving two distinct messages 
in two different telephone receivers both attached to the same 
'* responder.” One was received at the rate of about 80 words 
per minute and the other at about 10 words per minute, 
the latter evidently emanating from a foreign station. Our 
contemporary also states that the De Forest operators estab- 
lished a record a few days ago in short-distance transmission 
by sending а message at the rate of 52 words per minute, 
which was actually read. 
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THE CAPABILITIES OF THE MILAMMETER AND 
THE GALYANOMETER IN GENERAL AND SUB- 
MARINE CABLE TESTING. a | 


BY C. W. SCHAEFER. 
(Continued from p. 679.) 


` To Measure a Simple Resistance.—It is easily seen from 
equation 15 that if we know the E.M.F. and internal resistance 
of a battery, we are able to measure a simple resistance 
unaffected by extraneous influences such as earth currents and 
the like. 

The expression for this purpose is 

E | 
| R Gg btm). . 
A description of an experience on a cable-repairing expedition 
will give an excellent illustration of the practical value of this 
simple method, which, in the absence of a milammeter, would 
have entailed great anxiety and a delay of several hours. 

A heavy surf prevented the safe landing at a cable hut, and 
to reach it a long detour had to be made, whilst, for reasons of 
transport, the instruments had to be reduced to a minimum. 
A Weston milammeter, ordinary signalling mirror, key and a 
sounder, including a few dry cells, were the only accessories 
taken ashore, the mirror arriving in a useless condition owing 
to the destruction of the suspension through jolting ! 

Hiving failed to communicate with one of the stations, a 
test was taken as follows :— · 

The resistance of the millammeter was 1:2w, and the con- 
stant per milliampere was 4°35 scale divisions. The resistance 
of the cells was practically negligible, - 


With 3 cells = 4 380 millivolts observed deflection = 114 divs., 


09 


> = 26:2 milliamperes. 
With 4 cells = 5,840 millivolts observed deflection = 151 diva., 
151 TM 
Tus" 34 71 milliamperes. 
4,380 5 : 5.840 9 — . 
205 1-2 = 166. and 3471 1:2=167w. 


The E.C. was almost negligible, and it was evident by the 
absence of polarisation with either zinc or carbon that no 
intervening submarine defect was responsible for the failure to 
communicate, and it was suspected and subsequently proved 
that the lightning guard wire had broken and somewhat 
imperfectly earthed the cable at the distant end. It is always 
‘advisable to estimate the “ appreciation " in making a measure- 
ment, which, in the case where the four cells were used, would 
be 107 + 12 
151 
a quarter of a division could easily be appreciated, and conse- 
quently the total appreciation would be well within a quarter 
of an ohm. It follows from this that, in order to minimise the 
error due to any slight error of observation, the deflections 
should always be made as great as possible, for, in common 
with other deflection methods, the resultant percentage error 


wil be A= 100%, where d is the defect or excess on the true 
C 


or nearly 1:11« per division. At the same time, 


reading c. It may be of interest to relate that the instrument 
used above was requisitioned in lieu of the signalling galvano- 
meter on a cable 1,200 nauts long, having a KR of about 
3˙5 millions. 

To Measure the Resistance of Earths, —W here reaistances have 
to be measured in which differences of potential result in earth 
or other currente, the procedure requires modification. This 
applies generally to the measurement of resistances of earths ” 
in which it is the exception rather than the rule to find two 
at the same potential. The following method has given very 
satisfactory results in practice. 

A cell or battery having an E.M.F., E, and internal resistance, 
b, is first joined up through a milammeter, m, and a resistance, 
R, of such value that a conveniently large reading, ci, is obtained. 
Then 


els 


Ry 


(20) | 


where Ё, = + т + Б. Next, in simple circuit with this system, 
join through on one pair df the earths (see Fig. 1), taking 
care to leave all other conditions unaltered. Then depress 
the battery key К again, and note the current c,, which will be 
E+e Еу В, ) € 2 
К, +4 . к ^s f. (x + * р R, + ү | : (21) 
where ¢ represents the natural potential difference of the eouple, 
which in this case is assumed to produce a current in the same 
direction as that due to the battery, whilst z, is the true resis- 
tance of the two earths A and B. Reverse the testing current 
and note the reading c,, or io As 
К, ) её. . (2) 


Et on 21 m (Ne -— — 
RI +2 abb : R, RI +2, Ri +2, 


= C3 


Equating (21) and (22), after substituting value к= ав 
' 1 


given in equation (20), we have 


ere ,) =e,( R, ) -- 
к= 11 ＋ 41 IRI T ci Е 


RC \у-1). ‚... (33) 


This, then, provides for the elimination of the effects of a steady 
E.C., and it is only necessary to place a reverser in both the 
battery and milammeter circuits, so that the changes may be 
made with fair rapidity, to minimise possible errora by polari- 
sation of the battery or the earths themselves if imperfect. A 
tray or secondary cell, or in the absence of these, ordinary cells 
placed in parallel, can be made quite constant enough to admit 


Earth Earth 


. Fic.1 


of good results being obtained. It is not necessary to know the 
value of E or ё, whilst by placing a few cells in parallel the 
polarisation of the battery càn be minimised, and ita resistance 
b made во small as to be ignored. It is important that both E 
and Ri should be reduced to their lowest practicable limits, 
especially when the resistance of tho earths to be measured is 
small. The reason is sufficiently evident upon consideration of 
the fact already alluded to, that if D represents the total defleo- . 
tion in divisions, the appreciation per division corresponds to 


sth part of the total resistance in circuit’ during the test. The 


process has to be repeated with earths A and W, and then with 
B and W, so as to find the individual resistance of each earth 
by the usual formula : 

ATB 2, A+W=n, BT WSA. (24) 
A А= Қал + 2- e), B= S(t, +1- ху), W = 3(®,+@,— i) 

Example.—Three dry cells were joined in parallel, aud the 
preliminary reading ei was 121:5 milliamperes steady with 

=11'3w. The battery resistance b was so small as to be 
negligible. The three earths to be tested were taken in 
couples :— 


| 62-1047 . l {( 2x 1215 ) -1} - 2150 
With A+B (27 98-577 КК 1047 + 98:5 J i 
Wi q= 59:5 i { © 555700) - 1] 71239. 

c= 580 | Са ) -1} = 12-40, 
With B. Wa- 57˙5 1184 58-0 + 51:5 


i . 9.9 12 
from which kee: 1274. 1.0200, 


po ue togas 
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The ease with which this process is carried out is remarkable, 
and it has the advantage over the bridge method in being a 
continuous test, in which any imperfections in the earths are 
revealed at once. 

If the current due to the natural potential difference between 
the earths is great enough to be used without any auxiliary 
battery, it is merely necessary to take two ourrent readings 
respectively with resistances (R +m) and (R +m + dj) in circuit, 

Then u being the ratio of currents, the formula is 


d, 

1 1 (Rm) . 

To Find the Resistance of a Galvanometer.—Join up a battery 
through the milammeter m and resistances r, and s, the former 
being adjustable for varying the current, whilst s should be a 
resistance capable of carrying that current without any heating 
error. The galvanometer G having an adjustable resistance, 
Re, in simple circult with it, is shunted by s, as shown in Fig. 2. 


(25) 


Tı = 


1 


Fic. 2. 


1. Маке К, - O, and, with a current, c, through the mil- 
ammeter circuit, get a conveniently large deflection, D, on the 


galvanometer. Then 
(z) == р, К 
G5 


the deflection representing the current through G. 

2. Next unplug R, in the galvanometer circuit, and with shunt 
s, get a convenient deflection, d, the current now being су, in 
the milammeter circuit. Therefore 


(26) 


ab \= d 27) 
(oak +i, ? ( ї) 
the deflection representing the current through G. 

With a Thomson or other gal vanometer, giving deflections 
proportional to the currents, we have 

| Disk saa . (28) 

Practically, it will bo convenient to keep both c and s con- 
stant, in which case, after dividing equation (26) by equation 
(27), and introducing value of D/d =k, we get 

Te Ge ) dd 

The battery selected for this test should be a constant one, 
and the deflections should be corrected for scale error. 
| Example.—A Sullivan galvanometer having a shunt, s, across 
it of 0:20, gave a corrected defleotion of 414 divisions, the 
current in the milammeter circuit being 80 milliamperes. 

By unplugging 630w in R, the deflection became 207 divisions. 


630 
G- 114 | — 0:2 = 629 8o. 
207 


The real resistance as determined by bridge was 626w at the 
time. This method, depending as it does upon the constancy 
of s, and the accuracy with which not only c, but also the 
deflections D and d are estimated, together with the probable 
slight disproportion, even when scale error is allowed for, 
should never be adopted except as an approximation, preference 
being given to Thomson’s or ordinary bridge method. 

It is only described as one of the applications to which a 
milammeter may be put in an emergency. | 


To Find the Constunt of a Galvanometer by Milammeter.—The 
connections for this purpose are similar to those used for finding 
the resistance of a galvanometer (see Fig. 2), except that the 


(29) 
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resistance R, is not required. Let c be the current through 
milammeter in microamperes, s the shunt, G the galvano- 
meter, and d the number of divisions deflection on it. 


The current through the shunt will be d ез 
csG | г 
Then d(G +з) + s) =Um + (30) 


the number of microvolts at the galvanometer terminals per 
unit deflection. 
cs 


se | 
d(G +s) G Ain (31) 


the number of microamperes per division, 


Consequently, to find the “ constant,” it is merely necessary 
to divide the E. M. F. (volts) of the battery intended to be used 
by the microamperes per unit deflection, or 


Ela,-D,. . . . (89) 


the number of megohms necessary to produce unit deflection, 
or the number of divisions per megohm. 

When the resistance of the galvanometer is very large in com- 
parison with the shunts across it, equations (30) and (81) 


simplify to 
(304) 


(814) 


сз] e -> > 


CS 


. 
da G 


These simplifications could always be applied provided the 
current were measured in the shunt circuit alone, but this 
would necessitate the galvanometer being placed as a shunt on 
(т + з). But since (m+s) should be known very accurately, 
and m being more susceptible of change than the platinum- 
silver or other low coefficient resistance coils that would 
ordinarily be used for s, the plan is not to be recommended. 
Although in practice s can generally be made во small in 
comparison with G that equations 304 and 31A suffice, it is 
always best to adopt their parent formule without limitations. 

Example.—The current through a circuit consisting of & 
Sullivan galvanometer having a гевізіассе 639.50, shunted by 
a resistance of lo was 29:6 2 = 14:8 milliamperes (14,800 
microamperes) ; whilst the deflection on galvanometer amounted 
to 338 divisions. Required to know the constant with 21°46 
The microamperes per division are 


f 14,800 x 1 


E 


1388(639-5 + 1) 


and 4 · 


] =0-05924, 


21°46 
0 05954 
megohm. The actual constant observed with 12 in circuit was 
358 divisions, or only an error of about 0°7 per cent. 

Observe, that since the figure of merit of a galvanometer is 
defined as the reciprocal of the current per unit deflection, 
from equation 31 it is evident that it may also be determined 
by dividing the galvanometer resistance by the “ microvolts 
per division,” the result being in megohms per volt-division. 

In finding the constant of a galvanometer by milammeter 
when a universal Ayrton-Mather or Sullivan universal shunt 
is used, it is important that for reasons of simplicity the shunt 
should be full open—that is to say, plugged in the th section— 
and allowance should be made for the resistance of the shunted 
galvanometer, for instance :— 

The joint resistance of a Thomson marine galvanometer 
7,9160 having a universal shunt of 30,0000 across it was 


7,216 x 30,000 58170. 


Therefore, the constant would be = 860:4 divisions per 


37,216 
With c=45,300 microamperes, and s=1lw, the deflection 
was 376 divisions | 
45,300 x 1 , ee 
_ #9, 0 X ^. 00207 microampere per division. 
376(5,817 +1) sas ele р 
E.M.F. in volts 


Constant = — 6.0207 
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To Find the E.M.F. of a Polarisable Battery.—It follows ав 
a corollary to equation (32) that if, with a battery, the E.M.F. 
of which is to be determined, we insert a known high resistance 
H. R., the product of the current (microamperes) represented 
by the deflection and the total resistance in circuit (megohms) 
will give the result in volts, or 


E= D * dd * (H. R. T UG) . . . (33) 


Zrample.—A galvanometer had а current - oonstant a, 
—0:06446 microampere, and on inserting a total resistance 
H.R. +b + G= 050169, the deflection was 329 divisions. 


E = 329 x 0:06446 x 0 5016 = 10:638 volte. 


The result by null-method with slides was 10:650 volts. In 
most cases b is so small relatively to H.R. that it may be 
ignored, but with standard cells having small plates, such as 
ihe usual pattern of Clark's, fallacious results are often obtained 
when comparisons are attempted through resistances, these 
apparent discrepancies of E.M.F. being generally solely due to 
tbeir internal resistance, which sometimes runs up to several 
thousands of ohms. 


(To be continued.) 


A NEW ENCLOSED ARC LAMP. 


The present system of operating two direct-current enclosed arc 
lampe in series on circuits of 200 to 250 volts, although very satisfac- 
tory, is not an ideal one. For the [roper regulation of the arc a 


EN Р ) 
T 


od iy 


- r 


differential control, requiring two sets of windings, is necessary, and 
if the lamps are to be independent of each other they must have auto- 
matic cutouts and substitutional resistances, features which make 
the lamps rather complicated in construction and somewhat difficult 
to adjust. The wiring for series lamps is apt to be more expensive 
than for the simple parallel type, and it is often found necessary to 
operate two lamps when one would give sufficient light. 

There is undoubtedly a large field for a lamp to operate singly on 
200 to 250-volt circuits, giving a quality of light equal to that 
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obtained with a series multiple lamp. A multiple lamp operating 
singly within these limits of voltage with a small current and an arc 
of about 150 volts has been used to some extent, and has proved ve 


satisfactory for certain. classes of work, but the combination of ашай 


Regulating 
Resistance 


Dash pots 


Carbon holders 


il 


. 


Clutt¢hes 


Fic. 4, 


current and long arc gives a purple tinge to the light, which is 
sometimes considered objectionable. 

The British Thomson-Houston Co. have brought out an enclosed 
arc lamp for single operation on high voltage direct-current circuits, 
which, they state, is quite as efficient as the long arc multiple lamp, 
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and gives a perfectly white light equal in quality to that from a 
andara 5-ampere 80-volt arc. To obtain these advantages it is 
necessary to divide the voltage equally between two arcs, and this 
is what is done in the B.T.H. “ twin-carbon ” lamp. The standard 
lamp takes 27 amperes and the two arcs are in series with 80 volts 
at each are; and the makers point out that it offers special advan- 
tages in cases where the consumers’ supply is being с ged from 
100 or 200 volts alternating to 200 or 250 volts continuous, as alter- 
nating lamps operating in parallel can be replaced by twin carbon 
оре without changing the wiring or the arrangement of the lam 

e controlling mechanism is very simple, consisting of a steady- 
ing resistance and a pair of magnets connected in series with the two 
arca across the 200 to 250 volt line. A single armature operates the 
clutches for both carbons, so that both feed together, and it is impos- 
sible for one arc to rob the other to an appreciable extent. The carbons 
are placed very close together, so that to the observer the effect is 
the same as if the light emanated from a single arc ; 11mm. carbons 
are used, and with 12in. upper and bin, lower the lamp will burn 
130 to 150 hours with one trimming. 

The twin carbon lamp has been designed along the same lines as 
the other B. T. H. enclosed arc lamps, and is really only a new com- 
bination of parts of a standard mechanical design. All lamps аге 
weather-proof and have solid copper casings. No sliding contacts or 
eprings are used, and all parts of the mechanism are readily acces- 
sible for inspection or repair. Fig. 1 is a view showing the lamp 
complete with inner and outer globes. Figs. 2 and 3 are inside 
views from different points showing the twin carbons, steady ing 
resistance, magnetic coils and general mechanism of the lamp. The 
inner globe is held in position by a wire cradle attached to the frame 
by two spiral eprings shown in Fig. 3. These keep the globe preased 
up against the globe-cap excluding the air. Fig. 4 is a diagram 
showing the various conrrections of the lamp. 


BOOKS RECEIVED. 

(Copies of the undermentioned works can be bad from The Electrician Office, post 
free, on receipt of published price. Add 65 per cent. for abroad, or for foreign books.) 

“Encyclopedia Britannica.” New Volumes. No. 4. Ele-Gla. 
(London: The Times.) 

«I/Electricitó à Exposition de 1900.“ By E. Hospitalier and 
J. A. Montpellier. No. 12. (Paris: Vve. Ch. Dunod.) 

“ Calendar of the Glasgow and West of Scotland Technical College.“ 
Session, 1902-1903. | 

* Proceedings of the Cambridge Philosophical Society." Vol. XI. 
Part VI. Easter Term, 1902. (Cambridge; University Press.) 2s. 6d. 

“Proceedings of the Royal Society.“ No. 464. Vol LXX. 
(London: Harrison & Sons) 2s. 6d. 

“ Induction Coils for Amateurs.” No. 11. The “ Model Engineer” 
series. Edited by Percival Marshall. (London: Dawbarn and 
Ward.) 6d. 


ELECTRICITY WORKS ACCOUNTS. 


Chester Municipal Blectric Supply Works. 

It is not surprising that, with the very low cost figures 
which are habitually shown by this undertaking, there should 
occasionally be a slight increase shown in the expenses. In 
the year ended at March 8lst last the load-factor at Chester 
was lower than in the preceding year by 0:6. This is really 
sufficient to account for the slight increase in the total costs 
of (deducting publie lighting costs) only 0:034d. per unit. It 
is the management and property charges that were accountable 
for the slight rise there was in the total, the rates and taxes 
having gone up 0:044. and management costs 0:084. per unit. 

The aggregate costs still stand at a value quite 0:5. under 
what they might have been expected to be from a study of 
municipal costs in 1900-1, and the capital expenditure, in its 
relation to the output, shows up equally favourably. 

In these circumstances it is not surprising that the financial 
results shown are excellent, produced as they were on a total 
revenue of only 8:26d. per unit. The working profit, amounting 
to 6:6 per cent. on the mean capital, was all set aside either in 
capital charges or else in reserve. 


Tunbridge Wells Municipal Blectric Supply Works. 


In the year covered by the second column of our analysis 
of this undertaking's accounts the increase in the lamp con- 
nections (at 8,113 lamps) was larger than in any preceding 


year. A great improvement has been effected in the costs, 
and, making allowance for the undoubtedly high price of coal 
at this place, the works costs are now very satisfactory. We 
learn from the engineer’s report that the price of coal in 
1899-1900 was 208. 9d., in 1900-1 36s. 6d., and last year 
278. 2d. per ton,exclusive of costs of unloading, and that the 
price paid for water is 9d. per 1,000 gallons supplied. The 
chief seat of increased economy was the collective manage- 
ment and property charges. 
considerably too high at 0:67d. per unit. They have now 
been reduced to the comparatively satisfactory value of 0:55d. 
per unit sold. Included in the establishment charges is £210 
paid to the district fund as the proportion of general salaries 
and establishment charges. 


In 1900-1 these expenses were 


In view of the moderate total revenue of 3:964. per unit, 


exclusive of public lighting renewals and attendance, the 
working profit of 6°46 per cent. on the mean capital is a good 
result, and is the more creditable considering the high price 
paid for fuel. 


At the load-factor of 13:4 per cent. the capital expenditure 


relatively to the output works out remarkably low. It is to 
this fact that, in spite of the necessarily high fuel cost, is due 
the respectable financial results shown. 


The following is a list of electric supply works the accounts 


of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal). ... .. 97, 1901 Isle of Wight (Company) . .. Dec. 20, 1901 
Accrington (Municipal) ....July 95, 19' 2| (slington ТОККА D - Nov. 28,1900 


Ayr (Municipal). 11, 1901 | Kensi'gton & Knigntsbe'(Co.) Apr. 11, 1902 
Barnsley (Municipal) ......June 27, 1902| Kingston-upon-Hull (Mun.) July 13, 1900 
Bath (Municipal) .......... April 20, 1900 Kingston-on- Thames (Mun.) June 20, 1902 
Bedt cipal) Aug. 1900| Lancaster (Municipal)......July 25, 102 
Belfast дра) 5 15 ре e (M TL o Ae еее ЛӨ 27, s 
a ao cester u -.909€9 ар. 

Blackburn unlelpalf = "To. 7, 1902 Leith (Municipal ж, аьа 15 1901 

(Municipal .. Oct. 901 Leyton (Municipal) Nov 1,1901 


uni 

Bournemouth (Com April 18, 1902 Liverpool (Municipal)... . April 4, 1902 
Bolton ena 29, F Susi 
Bradford cl 


M —--May 10, 1901 Manchester (Municipal)....Sepb. 13, 1901 
Bristol (Мата! Aug. 8, 1902 Morley (Municipal) vel MY. 25 1902 
Bromley (Kent) (Co.) . . . May 16, 1902 Newcastle and Distriot (Oo.) Oct. 6, 1899 
Brompton Kensington (Co.) June 6, 1902 Newcastle-upon- Tyne Dec. 20, 1901 
ey (Municipal) ...... Feb. 7, 1902 New ко (Mon) Miun Jan. 11, 1901 
Burton-upon-Trent (Mun.) July 11, 1902) No pton (Company) ..Ooé. 20, 
Bury (Municipal) ~.. J 11, 1902 | Norwich( Com Wye ^ Deo. 18, 1901 
Cambridge (Company) June 18, 1902 | Notting Hill pany) -..Juns 6, 1902 
Canterbury (Municipal) ....Осё. 26, 1900| Nottingham (Municipal) .. Рес. 27, 190 
Cardiff (Municipal) ........ Oct. 25, 1901 Oldham (Municipal) . Nov. 29, 1 
Charing Cross (Com ) ..Mar. 28, 1902| Oxford (Company) . June 13, 1903 
Chelsea (London) (Co.)...... April 11, 1902| Pontypool (Company) . May 8, 1901 
C cipal)....Mar. 14, 1902| Portsmouth (Municipal) Oct. 25, 1901 
Chester (Municipal). Aug. 16, 1901| Prescot (Company) . .. Dec. 8, 1899 
City of London (Company). . April 25, 1902| Preston (Company) —  — Deo. 14, 1900 
Clerkenwell (Company) -- May 9, 190% | Reading (Company)) Dec. 21, 1900 
Coven (Municipal) . . Feb. 28, 1900| Richmond (Company) . June 29, 1900 
Crewe (Municipal) ........ July 11, 1902 Salford (Municipal) ..... „Jan. 94, 1902 
Croydon (Municipal).. ...... Nov. 22, 1901 | Scarborough (Com Dec. 90,1901 
stal Palace District (Co.) Sept. 13, 1901|St. Helens (Municipal .Jan. 10, 1902 
E Pv imd a Jan, 26, 1900 St. Janes & Pall Mall (Co.).. Mar. 21, 108 
Dews чүш pal) - Feb. 16, 1901 St. Pancras (Municipal) ....July 5, 
Dover ( 2, 1902 Sheffield (Munic! =. = o. Feb. 


прапу) . = May 
Dundee (Municipal .. Deo. 6, 
Eastbourne (Municipal) - Mar. 14, 1902 Smithfleld Markets, 
6, 1901 South London eden pr ʻa 16, 

5, 1898 South Shields (Municipal)..July 4, 190? 
Folkestone (Company 2, 1902 dg cien dpt unicipal) .Aug 1, 1902 
Glasgow (Municipal) -- Sept. 27, 1901 | Southpo J... . Jan. 17, 1902 
Gloucester (Municipal) ....Aug. 20, 1901 Stafford (Munioi 

Great Varmouth (Mnn.) ....Dec. 13, 1901) Sunderland (Muni 
Greenock (Municipal) ......Aug. 80, 1901| Taunton (Municipal 


Guildford (Company) == = Oct. ; е 
alifax (Municipal) 27, 1901 | Wakefield (Muni ) —-..Deo, 1,1899 


H 0 зо ао eo” as ec. ee 
Hammersmith (Municipal) - Nov. 15, 1901 | Walsall (Municipal)........May 28, 1902 
Hampstead (Municipal) Nov. 22, 1901| Wandsworth (Company) — May 9, 1902 
Hanley (Municipal) Aug. 9, 1901 Westminster (Company) - April 4, 1903 
arrogate (Munio Jan. 25, 1901 Whitehaven (Municipal) Feb. 8,1901 
Harrow (Company) es. Dec. 21, 1900 Winchester (Company) . . June 20, 1902 
Hastings (Municipal) ...... July 18, 1902 Windsor and Eton (Со.) ....July 19, 1901 
Hereford (Municipal) ...... Jan. 17, 1902| Woking (Company)) . . .. Dec. 1 
Hove (Company)) July 18, 1902 Wolverham ton(Municipal) Jan. 24, 1902 
Huddersfield (Municipal) - May 23, 1902 Woolwich (Company) - May 31, 
Hull (Municipal) ......—..July 4, 1902! Worcester (Municipal) — Apr 15, 1903 


REMARKS. 


CHESTER.—a 63,257 used in batteries aud transformers. 6 There аге 96 10-amp. 
open type and 69 4-amp. enclosed arcs, and 313 16 c.p. glow. c No lands. d 9,863 on 
street lamps. e Over-expended. F Kngiueers' department. .g Insurances. h Less 
b per cent. díscount for cash an i discounts up to 15 per cent. according to quantity: 
i According to quantity. j 69,195 used in batteries and transformers. k Iu reserve 
fund. i Accumulators £1,245, street lamps £9,959. m To “reserve” fund. 


TUNBRIOGE WELLS.—a No land, £568 on transformer chambers, b Meters 
£2,418, public lamps £8,008, and t ansformers £2,074. с Over-expended. d Coal 
£3,615, coke £616. e Carbons £42, globes, fittings, repairs, &c., £29. f Engineer 
£350, assistant engineer £150. 9 Proportion of general я Пагіев and establishment 
charges—to district fund 4190 in 1900-1 and £210 in 1901-2. h Insurance £32, pro- 
portion of stock expenses £25. i Maximum demand system (1 hour scale). j Meters 
£5,351, public lamps £3.209, transformers £2,074. k Coal £3,777, coke £34). Carbon 
£52, globes, repaira, £43. m Engineer £40, assistant engineer £150. mn Stock 
expenses £24, law £12, insurance £34. o Registered at Christmas for about 6 minutes 
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TUNBRIDGE WELLS, 


L. Worked by 22222222 Chester Corporation. | Tunbridge Wells Corporation, 
Date of d of Supply == == == == == =» | December, 1896. 1895. (transformers. 
System of Supply nan sas s s s ms tet eee rm эө ot om om em e | O-Wire continuous-current, with batteries. Alt.-current trans, sub-stations and house 
1 ͤ su Pon vos F. Thursfield. H. L. P. Bot. 
YEAR ENDED MAR. 31,1901, МАК. 31, 1902. MAR. 21, 1901. | MAR. 31, 1902. 
QUANTITIES— 
Units generated....... oas aan am am aun oma oan umn oto um ous omn amn +e- 844,857 1,024,046 702,574 800,160 
» SOLD (TOTAL) -= -= — -= — — — —— —— —— — 780,567 840,960 | 564,827 659,000 
i . cmi sm cmo tmt ud 513,854 521,765 | | 374,220 447,403 
» sold for public lighting, ko. 266,713 319,197 190,607 211,597 
„ gold for traction . mri Sen can nil nil | nil nil 
used on worka............. 1 100,9334 125,892} | 9,087 12,600 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY — 29 7 280 154 18˙⁰ 
Actual maximum supply n 527 kilowa ts 587 kilowatts 470 kilowatts 560 kilowatts? 
Load factor. ............ eee Ж ne Salas — Á 16:97 163% 15 77% 
Number of public lamps ——— 105 аге, 515 glow? |173 are, 592(16 c. p.) gl'w || 74 are, 400 (16 C. pg. 75 are, 315 (16 e. p. Заг w 
Number of consumers 3 510 597 600 730 
Connections to mains in 8-c.p. lamps at end of year ... 37,085 38,715 | 35,260 43,515 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 960 960 1.170 1.170 
Per kilowatt Par kllowatt t 
CAPITAL— Total. GEAR Total, capacity. | Total. po» Total. it А 
| Loan (including Debenture charges) „ ДОП ООП 104 1(0,0(0 | 104 | 64,682 55°3 64,682 55°3 
— (АШКА ылыый сеен tn абада E ШИИИЙ) 864 83,000 86 4 55,000 470 64,682 55'8 
8 ТҮГІ — —E—tᷣ n вое ае ач вее ња таа 2 — . > = DJ = =a Cv D» Bee: "ce 
Loan (including Debenture c 00 064 85,000 86:4 55,000 T0 64,682 555 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 17.0.0 177 17,409 177 9.682 8 28 nil — 
T — == = = 
0 ssa cscs con vni) damien eal vad tatu sa cana age =< "Re в, = — =: — 
Loan (including Debentures) . 17,000 17:7 17,000 177 9,682 8 28 nil — 
REPAID (TOTAL) — 2 — с oan э —2—— ье эче веч n: = nil — 3,615 3:09 4.403 3°76 
RESERVE OR SINKING FUND... s sa se =n nan 222 6,026 28 8,574 8:903 1,260 1:08 2,172 1°86 
DEERE SEE FUND v e 4°06 4,659* 4°85 — — — — 
BENED a QURE 87:0 92,470 96:8 56,013 479 65 935 563 
Lands and building 12,805 13˙3 15,957 16°6 10,3404 8:81 10,9964 9:40 
P. ee LIC EY 43°7 45,631! 4T: 5 27,926% 259 35,3057 50:2 
аа ꝛ˙¹ ⁰ſ .. ²˙ 1 . 29°6 30,558 318 16,475 14°1 18,344 157 
. ˙²m ̃½ù᷑e ans ks aa 338 0:352 338 0°352 1,272 1:09 1,291 110 
BALANCE OF CAPITAL ACN - 542° - 0:565! —9,470 - 9 86 - 1,018* — 0:8861 -1,253* —107 
Per unit of | Per unit of Perunit of Per unit of 
Total. total S . Total. total M ens Total. ids nits Total. total n 
,, BEVENUE— | SOld. 801d. 80 t 301d. 
— vege o n nenne 3:640d. £9,691 41190. | £11,220 4'088d. 
Les оа supply q EE ND OE TO SEN 7,920 2°436d. 8,783 2'508d. 7,569 5`2154. 8,816 ó'211d. 
i 000 310 0 095d. 563 0:1044. 515 0°134d. 564 0°133d, 
м n 3,153 0:970d. 3,504 10014. 1,518 0:646а. 1,886 0:6874. 
10 supply for traction 2 nil — nil — nil — nil УІ 
miscellaneous sources 61 0:0194. 99 0 0284. 289 0°123d. 155 0:0564d. 
EXPENDITURE OUT OF REVENUE— 
с Nah ына асы tes еланы nak йонны Sega ОРО Ир QU 18574. | £6,906 19714. £7,340 31194. | £7,279 2 649d. 
TOTAL WORKS COSTS ............. c 1548d. 5,599 1'598d. 5,756 2°445d. 5,768 21014. 
r an os pus cda nint amo otim nee ынын 3,975 1:222d. 4,101 I'17 1d, 5,365 22804. 5,320 1'949d. 
Fuel (including cartage, &c.) sæ s= mm ne: eo nm emt om oos 2,015 0 628 1, 1,963 | 0`5614. 4,2514 17974. 4,117* 15004. 
Oil, waste, water, stores 370 0:1144. 511 0 0894, 215 0 091d. 315 0'115d. 
n 102 0°335d. 1,016 02904, 663 0°256d. 612 | O 223d. 
f Repairs and maintenance at station .................. 478 0:1474. 811 02514. || 516 | 01844, 306 01114. 
Distribution of eleotrioit „44%“ ces 84 0:0£6d. 167 00484. 95 | 00404. 3 00274. 
W , &c. үү. Po» ^ „ те m eem — eee ee mum mmt AT . . 
| езд ies du we rM 84 0:0764. 167 00484. | 95 0: 0404, 75 0:027а. 
% ͤ AAA 976 0300d. 1,31 O. Sd. | 296 0:1264. S44 O. 125d. 
QUEE EE ee CNRC IPC 512 0:1584d. 629 01794. 224 0*0954. 249 0°091d. 
Renewals.......... . 5 702 0.2000. 72e | 00514, 95“ 00354. 
MANAGEMENT AND PROPERTY CHARGES ...........| 1,004 0:3093. 1,307 0373da. 1.585 0:674d 1.512 0 551d. 
755... ĩ¶ AAA. ̃]˙² AA 75 23 0 007d. 19 О'„О5а. || 7% 032d. 45 0'016d. 
. Mcd s INS ЕЕ SORGE 129 0:040d. 268 | 0077d. 294 0:128d. 208 0'07 4d. 
ТА ͤ diee atem ndi aa ccm 851 0°26 2d, 1,020 0:29 1d. 1,216 Cid. 1,764 0"460d, . 
„»»» 520 / 0:162d. 6037 0°172d. 8227 O 349d. 855" 05044. 
c де cms vil om t aimi tht einen ni вы 80 0 025d. 70 00:04. | 55 | 00234, 44 0:016а. 
Establishment charge 15 139 0 043d. 220 0°0654. | 246v | 01054. 250v | 002914. 
Der ditti o, decora: remise du cov EE n Und uc: 1069 | 0:033d. 1279 | 00364. 95^ | 00404. 155" | 00494 
X to mean % to mean % to mean : % to mean 
FINANCIAL RESULTS— JJ! v с... TET e 
WORKING PROFIT FOR YEAR ... e| £5,406 724% £5,845 6:647. £2,351 4°76% £3,941 | 6:467; 
Sum carried to Depreciation Fund... 1400 1'87% 700") 0795% == EX E te] LM 
Sum carried to Reserve Fund. . . ees 1,905 2'59% 2,597 212% 1,514 2'66% 1,566 260% 
Net interest on loans (incl. Debenture charges) 2,105 282% 2,748 5:12% 1,581 5.1035 1915 | $5145 
Net profit for the year. -.. sos — oas sas nil -— nil — - 494 -1 007, 440 9.222% 
BALANCE FROM LAST ACCOUNT Tt . MG = =? == — 2,039 4137 1,545 2'53% 
BALANCE AVAILABLE FOR DISTRIBUTION, &... — — — 1,545 3137 1.985 32675 
Deficit 562 2 „„ 4 ье е —— Ig lp = a) xs > Т7 ар: RA x 
ORDINARY DIVIDEND PAS... = = = = = = 
RCENTAGE OF TOTAL COSTS TO REVENUE n 5275% 5427 75:8% 648% 
redire per mean kilowatt capacit ee. 27. 33. 10d. £7. 3s, 10d. £6. 5s. 5d. £6. da, 5d. 
REVENUE PER MEAN KILOWATT CAPACITY .......—.-. £13. 12s. 5d. £13. 5s. 70. £8. 5s. 7d. £9. 12s. 0d, 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 6s. 7d. 6s. 9d. 6s. 1d. 8. 6d. 
Price charged for lighting, per unit 41d. ^ ad. 6d. to 3d. ! 6d. (1 hr.) to 3d.“ 
Price с for power, per S 24d. to 13d. i 21d. Lo 143.: 3d 30. | 
Price charged for public lighting ccs cm am cm am ences | <2! & £14 per arc, èd. as Same as in 1960-1. — 114. рег unit, 
Receipts per unit for private supply „= 3/104, for glow. 4 05d. 485d. 4.784. 
" " public lighting ben Бн — тшм — om 1:964. 1:634, 1:544. 1 15d. 
Y = 9 sch mi cr ap, ci — А = 
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ELECTRIC TRACTION ON THE NORTH-EASTERN 
RAILWAY. 


An important step towards the “ electrification ” of our 


main railway systems has been made in the determination 


of the North-Eastern Railway Co. to introduce electric trac- 
tion on their Tyneside lines. In some cases, railway com- 
panies, when threatened with competition by new electric 
lines, have been satisfied with leisurely appointing experts to 
investigate and report on the matter. In other cases, in which 
the traffic receipts have been affected by the competition of 
electric tramways, directors of railway companies have pro- 
mized their shareholders to consider the claims of electric 
traction. But the North-Eastern Company have gone 
further than this, and have actually invited tenders for 
the electrical equipment of some 40 miles of double-track 
line—the specifications for which we summarise in an 
article in another part of this issue. Electric traction 
has demonstrated its utility—we may say its indispens- 
ability—in the case of purely urban railways of the “ tube” 
type, and when the Metropolitan-Distriot scheme is com- 
pleted we shall have a large system of underground urban 
railways with suburban extensions. The lines which the 
North-Eastern Railway is about to equip electrically, however, 
do not constitute a case in which p:caliar conditions neoessi- 
tate a particular solution. They are typical of the suburban 
steam-driven railway of which there are hundreds of miles in 
this country; and the electrical engineer must regard with 
particular gratification the practical steps which the North- 
Eastern are taking to. give electric traction a fair trial under 
what has hitherto been regarded аз steam railway conditions. 
Should this experiment prove successful, other railway com- 
panies will be obliged to follow the lead of the North- Eastern, 
and a new era for electric traction will be entered upon. 

We use the word “experiment” purely in the sense of com- 
mercial experiment in relation to the re-equipment of the 
lines in question. Were the problem merely that of building 
а new system of suburban lines, there can be little doubt that 
electric traction would be selected for such a system without 
hesitation. Whatever the relative merits and demerits of 
continuous and polyphase currents, or of the single-phase and 
series systems championed by Mr. Morpey and Mr. Swinsvgne, 
electric traction has proved itself undoubtedly superior to 
steam traction for dealing with a mass of traffic in the 
neighbourhood of a large town. The question to be settled 1з 
whether this superiority is so great that the financial results 
will justify a wholesale replacement of rolling stock, and ап 
expensiveaddition to theexisting line in theshapeof electriccon- 


ductors. Present knowledge and experience in electric traction 


lead to the conclusion that this will be so, especially when this 
reconstruction is undertaken while the line is still in a healthy 
financial position, and has not already been deprived of a most 
remunerative portion of its traffic by tramway competition. 
Not only should electric traction effeot an economy in the 
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‘working costs, but it may be expected to attract new traffic 
as it has done in the case of “ electrified " tramways, and 
augment the profits by increasing the turnover. 

In view of the ultimate effect, therefore, which the remodel- 
ling of the North-Eastern Railway Со.'з Tyneside lines may 
have upon the electrical engineering industry, the extreme 
broadness of Mr. C. Н. Mznz's specification is not altogether 
unwelcome. Mr. Merz, as consulting electrical engineer to 
the North-Eastern Railway Co., is evidently of opinion that 
the third-rail continuous-current system is the one best adapted 
to the requirements of the case, but he leaves it open to manu- 
facturera to tender an alternative system if they can show 
that it would be beneficial. In some respects, however, 
Mr. Mxnz errs on the side of allowing too much latitude. It 
is right in such a case as this to draft a specification in such a 
way that manufacturers are at liberty to employ their standard 
plant and the methods which their engineers have worked out 
for similar contracts; but it is wrong to give the contractor 
no guide with regard to the efficiency of working which is to 
be required and upon which the cost of the system will be 
largely dependent. The number of sub-stations and feeding 
points is not specified, and neither is the drop of voltage or 
loss of power which may be allowed between generating station 
and motor. The acceleration required of the motor is not 
stated, nor even the range of forward and backward speed, 
or the probable variation of load during the day. Infor- 
mation as to these and similar matters should have been 
placed at the disposal of the firms tendering. They 
are asked to send in detailed descriptions of the schemes 
they propose, and will have to acquaint themselves very 
thoroughly with the local conditions affecting the lines in 
question, so that no effort should have been spared to save 
them from unnecessary expense in the preparation of their 
tenders and to avoid the need for alternative tenders from the 
same firms. In this, however, although Mr. Merz errs, he 
errs on the right side, for, as we have pointed out, more is 
involved than the electrical equipment of a portion of the 
North-Eastern Company's system. It is the proverbial thin 
edge of the wedge, which will open up to electrical engineers 
а large new field for their industry; and the big electrical 
engineering firms should, in view of the future, willingly put 
themeelves to considerable trouble and expense to obtain the 
first place. | 

Before concluding our remarks on this subject, we wish to 
say а few words on the question of reliability of electrically- 
driven railways, a question which is alluded to in the columns 
of our esteemed contemporary Engineering in the course of an 
able criticism of Mr. Mxnz's specification. Our contemporary 
asks: “ Will he advise his clients that certainty in operation 
is worth paying for, or will he encourage them to take risks 
for the sake of cutting down expense? Has he absorbed 
sufficient of the spirit of the railway engineer to regard a 
breakdown gs the worst form of extravagance? Without 
some knowledge of his views on these points, contractors are 
groping in the dark in tendering, for they do not know whether 
it is excellence of design or cheapness of cost that will secure 
the order.” This is not merely unfair to Mr. Merz; it is 
unfair to the electricalengineer. From the very nature of the 
electrical engineering industry, freedom from breakdown is 
the prime condition that is worked to in every electrical 
undertaking. Its necessity is impressed upon the mind of the 
electrical engineer from his student days and pupilage 
onwards. There із no need for him to “absorb sufficient of 
the spirit of the railway engineer” to make him regard a 
breakdown as the worst form of extravagance. Power will be 
bought from the Newcastle-upon-Tyne Electric Supply Co., 


which already supplies about 5,000 н.р. to ten of the large 
engineering works on the Tyne (including some of the largest 
works in this country) and several smaller works, all of whom 
are practically dependent on the continuity of their electrical 
supply. A company which is already meeting this large 
demand for electric power continuously is in a particularly 
favourable position to increase its capacity in order to supply 
an additional 8,000 н.р. or 4,000 н.р. (which will probably 
be the power required by the railway company) with absolute 
freedom from breakdown. And as regards the distribution 
and utilisation of the power on the line itself, electrical 
engineers have ample experience in this, and breakdowns on 
electrically-driven lines are, and doubtless will continue to be, 
аз rare as on steam-driven railways. On this head the North- 
Eastern Railway Co. need have no misgivings. The only 
element of uncertainty is the precise gain, measured in pounds 
sterling, which will be brought about by the adoption of elec- 
tric driving ; and in this respect also we do not believe that the 
directors of the North-Eastern Railway Co. will have reason 
to regret their determination to employ the electric motor in 
place of the locomotive engine on their suburban lines. 


REVIEWS. 


peoples of the undermentioned works can be had from The Electrician office post 
, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— — 
The New Volumes of the Encyclopedia Britannica. (Edinburgh 
and London: A. and C. Black and The Times. 1902.) 
Turp Notice. 

The third of the new volumes of the“ Encyclopedia Britan- 
nica," embracing from Chicago " to ** Elduayen,” contains 
few articles of direct interest to electrical engineers. It opens 
with an excellent Prefatory Essay " оп “ The Influence of 
Modern Research on the Scope of World History," by Mr. 
Henry Smith Williams, chiefly devoted to pointing out the 
effect the study of archeology has had in changing our point 
of view with regard to the chronology of ancient history. 
Passing by articles on China, Cholera and the Christian Church, 
and an excellent survey of the improvement in chronographs 
during the past 20 years by an occasional contributor to The 
Electrician, the Rev. F. J. Jervis-Smith, we come next to a 
chronological table of the “ leading events in every country 
since 1875. In this we regret to see that scientific invention 
and landmarks in engineering progress are not considered 
** leading events.“ To our mind the invention of the telephone 
in 1876 was an event of greater importance than, for 
instance, the creation of Mr. Disraeli Earl of Beaconsfield ; 
and we do not think we can be accused of rashness in asgerting 
that the world has obtained more satisfaction and benefit by 
the discovery of X-rays than the award of the poet laureate- 
ship to Mr. Alfred Austin which was announced almost 
simultaneously. Yet the elevation of Disraeli to the peerage 
and of Austin to the laureateship are chronicled as important 
events, while the claims of Graham Bell and Rontgen are 
ignored. 

„Coal,“ by Mr. H. Bauerman, lecturer in metallurgy at 
the Ordnance College, Woolwich, is the next article that claims 
our attention. In this we should have welcomed more detail 
as to electric coal cutting and some account of the present 
status of the miner's electric safety lamp. Compass is an 
excellent article from the pen of Capt. E. W. Creak. Copper 
(by Mr. James Douglas, a past-president of the American 
Institute of Mechanical Engineers), contains a short section 
(unillustrated) on electrolytic refining, reference being made 
to “ Electro-chemistry "for more. This section, however, is 
well and clearly written, and contains one or two useful 
quantitative data. There is a good article on the general 
design and utility of Destructors " by Mr. W. H. Maxwell, 
containing much on their application to electricity works. A 
paragraph on ‘‘difficulties” is rather too hopeful, hewever, 
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especially as to the differences in load-curve of a destructor 
aud an electricity works; a useful system of thermal storage 
has yet to be developed. 

„Dynamo is written by Mr. C. C. Hawkins, and is to a 
certain extent disappointing. So much progress has been 
made in dynamo design since the article on Electricity was 
written for the previous edition of the Encyclopedia 
Britannica,” that Mr. Hawkins might fairly have started his 
subject de novo. At times Mr. Hawkins’ essay is not sufficiently 
clear in explaining elementary conceptions, and at other times 
it is too general and non-technical in character. The addition of 
two good large-scale drawings, of a modern continuous-current 
machine and а modern alternator respectively, accompanied by 
a clear and concise description of these two machines and their 
constituent parts, would have rendered the article what it 
should be, and there is much redundant matter that might 
have been omitted to make room for this. We must protest 
against the use by Mr. Hawkins of the word inductor for 
that part of a closed conducting circuit which cuts magnetic 
lines of force. The word inductor rather implies that which 
induces than that which is subjected to an inductive effect, 
and, in fact, the word ''inducteur " is used in French to 
indicate the field magnet and not an armature winding. The 
iron inductor in au inductor alternator performs an entirely 
different function to the copper inductor of Mr. Hawkins, 
and if the latter meaning were adopted it would lead to a 
most undesirable confusion of terms. 

An article on Dynamometer,“ by Prof. W. E. Dalby, 
includes an excellent illustrated description of the Froude 
water brake, but does not mention the Foucault current 
brake which is now extensively employed for testing small 
motors. Education," by Sir Joshua Fitch, refers only briefly 
to technical education, as & separate article will be devoted to 
this subject. The following articles in the third volume may 
also be mentioned: Condensations of Gases (Prof. J. D. 
Van der Waals), ‘‘Conduction of Heat (Prof. H. L. 
Callendar), ‘‘ Differential Equations (H. F. Baker), 
" Diffraction Gratings” (the late Prof. H. Rowland), 
‘* Dimensions of Units (Dr. J. Larmor), апа ‘ Dynamics, 
Analytical” (Prof. Horace Lamb). There are also biographies 
of Warren de la Rue, Prof. Dewar and Mr. T. A. Edison. 


Les Applications Pratiques des On ſes Electriques. By ALBERT 
TuRPAIN, (Paris: C. Naud). 412 pp. 

This collestion of all the matter likely to be of importaut 
service to the electrical engineer concerued with wireless 
telegraphy and high-frequency currents is of considerable 
utility at the present time. The various types of instruments 
concerned in the operations are described both historically 
and practically. Thus we have descriptions of the original Hertz 
exciter, as well as the subsequent devices of Sarasin-de la Rive, 
Blondlot, Lodge, Righi, Lobedew and Bose. As regards the 
detection of electric waves, it is well realised that the coherer 
holds the field, but it is of some interest to ramember that before 
the work of Branly and Lodge the Hartzian wire-ring, the 
electrometer, the telephone, the galvanometer, aud the vacuum 
tube had all been used as detectors. Among the coherers 
described are those of Popoff (iron filings), Marconi (silver 
nickel), Blondel (regenerative), Tommasina (auto-decohering 
carbon), and Tissot (magaetic, nickel filings). The anti- 
coherers devised by Neugschwender and Aschkinass are 
also described, but it is strange that Schifer’s name is 
omitted. We also have a mention of Righi’s silver 
strip resonator, Lebedew's thermo-electric resonator, and 
Bose’s steel-wire coil coherer. Altogether, the list may be 
said to be fairly complete, and what illustrations are given of 
the various intruments are very clear and instructive. The 
manifold types of induction coils and interrupters are excep: 
tionally fully treated, but, as the author rightly observes, this 
is “ due to the importance of choosing a good interrupter and 
a good coil in order to reproduce th» various phenomena 
described." We have thus the coils devised by Apps, Davis and 
Elihu Thomson, as well as the high-tension transformers of 
Wydts-de Rochefort (pasty insulator) and Klingelfass (horse- 
shoe core). Among interrupters of the Foucault type we find 
those devised by Wydts and de Rochefort (mercury-platinum 
contact), Margot (spring contracted by electro-dynamic force), 


Villard (tuning fo.k), Grimsehl (water current), and the 
revolving interrupters of Ducretet-Le Jeune, Lacroix and Lévy. 
The Wehnelt and Simon interrupters are similarly dealt with. 

The third chapter gives an historial account of the develop- 

ment of wireless telegraphy, and as full а description of the 

Marconi, Slaby and other systems as was available up to the 

end of 1901. The three remaining chapters are less immedi- 

ately connected with wireless telegraphy, dealing as they do 

with wire wave telegraphy, Tesla currents and the applicationof 
high-frequency currents to electric lighting. An exceedingly 
valuable appendix contains a list of French, British, German. 
and American patents in respect of wireless telegraphy. They 
begin with Marconi's patent of November, 1896, and comprise, 

besides Marconi’s six further patents, Slaby and Arco's 
German patent of December, 1898, Bsaun’s patent of October, 

1898, and Kitsee’s nine American patents, beginning May, 

1899. We also find a description of Jammeson and Trotter's 
proposed wireless torpedo steering gear, and Orling and 
Braunerhjelm's **commande à distance apparatus. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournms D'Arsz.] 


Luminescence of Metallic Vapours.—P. Lewis has studied the 
fluorescence of metallic vapours under the influence of cathode 
rays. This fluorescence is interesting as shedding light upon 
the phenomena produced by the impact of electrons upon 
metallic molecules, not in the solid state as dealt with by 
Thomson, but in the gaseous state. In order to avoid a cur- 
rent through the metallic vapour, the apparatus shown in the 
diagram was used. AA was a ring anode surrounding the 
cathode K. The metal R was contained in a hard glass tube 
B, cemented in with sealing wax. The cathode rays thus 


proceeded at right angles to the lines of current. Sodium 
vapour showed an orange coloured glow below red heat, ш 
which the D lines could be observed. At a red heat this glow 
became greenish-yellow, and lines appeared in the red, green 
and blue. But all these lines only appeared when the cathode 
rays were strong enough to produce a fluorescence of the glass 
wall, and they disappeared on deflecting the cathode rays 
magnetically. Potassium showed the yellow potassium lines 
and the D lines due to impurity. Magnesium vapour showed 
the green triplets at a low red heat. Mercury vapour showed 
well defined and characteristic lines. Zinc showed the violet 
triplet below red heat. Sulphur, selenium, and tellurium 
gave a feeble blue continuous spectrum. 
[P. Lewis, Physikal, Zeitschr., August 1, 1902. 


Transition Resistance.—An electric spark, or more properly 
speaking, a self discharge, cannot occur until the difference of 
potential of the electrodes possesses a certain value. For 
small distances, J, between the electrodes the discharge poten- 
tial V may be described as a linear function of J. The mini- 
mum amounts to several hundred volts, about 320 in Kelvin's 
experiments on plate electrodes and Borgesius’ experiments 
on globular electrodes. Maxwell supposed that there might 
be a condensation of air at the surface of the electrodes, lead- 
ing to an increase of resistance, and his explanation was in 
favour until Borgesius showed by an optical method that no 
such condensation takes place. Latterly, the favourite expla- 
nation, or rather expression, has been transition resistance. 
But that there is no ohmic resistance between a metal and s 
gas may be shown by ionising the gas between the electrodes, 
but not the gas immediately covering their surfaces. The 
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resistance then practically disappears. J. Stark bases his 
own explanation upon the theory of ionic shock. The dis- 
charge potential has its minimum value when the distance 
between the electrodes equals the mean free path of the posi- 
tive ions. These must be capable of ionising by ionic shock 
before any discharge can take place. 

| (J. Stank, Phystkal, Zeitschr., August,1, 1902. }. 


Electric Response of Living and Dead Matter.—J. C. Bose is 
.gradually making some headway in his attempts to co-ordinate 
the phenomena of living and dead matter. According to 
Waller, ‘‘the most general and delicate sign of life is the 
electric response,” and in order to demolish the conception 
that this electric response is due to a special vital force," the 
author proceeds to reproduce the various forms of the electric 
response to stimulus in animal, vegetable and mineral matter. 
A nerve, a vegetable fibre and a wire show similar responses 
to mechanical shock when stretched between two unpolarisable 
electrodes. Platinum and some other metals also show 
" fatigue "—:.e., the diminution of the reaction on repeated 
application. In other cases, again, there is an increased 
reaction. The effect of heat is the same in animal and vege- 
table tissue, as it reduces the reaction and eventually kills 
the tissue—t.e., makes it incapable of response. The stimu- 
lating " effect of sodium carbonate upon the response of 
platinum, and the poisoning effect of potash or oxalic acid 
upon tin are striking analogies, and so is the stimulating effect 
of a small dose of a substance which in larger quantities acts 
as a poison. It now remains for the author to finally dispose 
of “ vital force” by restoring the capacity of response in dead 
animal or vegetable matter, as it can be restored in metals. 
| [J. C. Bosz, Journ. de Phys., August, 1902.] 


Effect of Alternate Currents on Hysteresis.— The effect on the 
hysteresis cycle of passing an alternating current longi- 
tudinally through an iron wire has been studied by Fienzi, 


UM. KJ 
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Gerosia and Klemencic. Z. E. Crook has endeavoured to 
discover if there is an effect due to the current independent of 
that produced by the circular magnetism. The first question 
to be solved was bow to eliminate the electromagnetic action 
co that the effect of the current alone could be studied. This 
was done, approximately, by making use of the principle dis- 
covered by Ampere, that when two adjacent currents in 
parallel conductors flow in opposite directions, the external 
field of force of the one tends to destroy that of the other. In 
order to be effective in destroying the internal as well as the 
external magnetic actions of the current, it was necessary to 
build up the iron from very thin laminæ, and send the current 
in opposite directions in each alternate layer. A bar of iron 
was made up of 18 strips of sheet iron, each 40cm. long and 
0:045cm. thick. These were joined at the ends and insulated 
from each other by strips of shellaced paper. The yoke shown 
in the diagram, and already described (The Electrician, 
Vol. XLVII., p. 245, June 7, 1901), was used. In another 
arrangement two thin sheets of iron were rolled up into a 
compact tube. It was found that the residual magnetism left 
in the iron was stronger when an alternating current was 


as magnetically compensated, has a distinct effect. 


But the alternating current, 
For low 
current-densities the reduction of the residual magnetism in 
iron is proportional to the current strength, and, therefore, 
also to the reduction of the area of the hysteresis cycle. The 
effect of the compensated current is about one fourth of the 
total effect of the current and circular magnetic effect together. 
[Z. E. Crook, Am. Journ. So., August, 1902. 


present during magnetisation. 


Magnetic Effect of Electric Displacement — J. B. Whitehead 
has attempted to follow up the work of Rontgen, Thompson, 
Nicolaieff and Blondlot, and to obtain a definite magnetic 
effect from an electric displacement current, as predicted by 
Maxwell’s theory. The method was to subject a piece of 
dielectric to an alternating electric field and also to an alter- 
nating magnetic field, the directions of the two being at right 
angles in space; to adjust the phases of the two to give the 
maximum effect of the displacement current reaction against 
the magnetic field, and to look for motion of the dielectric in 
a direction perpendicular to the plane, including the directions 
of the electric and magnetic fields. Four different modifi- 
cations of the apparatus were used, but in each of them a 
block of dielectric, consisting of rock-salt, glass or paraffin, was 
hung rigidly at each end of a light beam which was suspended 
horizontally by a quartz fibre attached at ita centre. The- 
phase of either the electric or the magnetic field on one block 
being 180deg. from that of the other, and the other field 
having the same phase for each block, the reaction of the dis- 
placement current on the magnetio field would be opposite at 
the two ends of the beam, causing a couple to act on the fibre 
suspension. The quartz fibre used was of unusual length, 
101°6ош., and had a diameter of 0:0006cm. It thus served 
to measure an extremely small couple. But the result was, 
except in one instance, distinctly negative. The author sums 
up as follows : —“ The mass of the evidence of this research 
is against the presence of the magnetic effect of electric 
displacement in an amount given by Maxwell’s expression. 
The single positive result obtained with the final form of the 
apparatus must be questioned, for although the favourable 
conditions under which that result was observed could not be 
obtained a second time, it is thought that at times they were 
approached sufficiently to give traces of any effect as great as 
that noticed.“ 

[J. B. WHITEHEAD, Am. Journ, Sc., August, 1902. 


Plant Growth апа Jonisation.— In a series of experiments 
now in progress at the Harvard Botanic Garden, A. B. Plow- 
man has observed come interesting phenomena in the relations 
of plants to electricity. The experiments have been of a 
widely varied nature, dealing with both statio and kinetic 
charges, through a range of potential from 0'5 to 500 volts. 
Hither platinum or high-grade carbon—usually the latter— 
was used for electrodes, and special care was taken to. insure 
normal conditions of temperature, light, and moisture. Among 
other facts recorded in the course of these experiments is the 
following :—Seeds placed near the anode are always killed by 
currents amounting to 0:008 ampere or more, if continued for 
20 hours or longer, while seeds placed near the cathode are 
in most cases but little affected, and under some conditions 
are apparently stimulated by such currents. The author 
arrives at the general conclusion that negative charges stimu- 
late, and positive charges paralyse, the embryonic protoplasm 
of plants. This is strikingly in accord with the conclusions 
reached by Matthews in his experiments on the nature of 
nerve stimulation, in which he shows that the sciatic nerve 
of the frog is stiniulated by negative ions, and rendered less 
irritable by positive ions. Another phenomenon observed is 
that when seedlings are grown in an aqueous culture-medium 
through which а weak current of electricity is flowing, the 
root-tips turn toward the anode. An attempt has been made 
to show an anology between this movement and a similar 
turning of root-tips up stream” against a water current. 
However, the analogy is of little value, owing to the fact 
that in the electrolyte there is a streaming of ions in both 
directions, Hence, the question is not so much a matter of 
the direction of the electric current as it is of the difference 
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in effects of the two streams of ions. 
root toward the anode is being bombarded by а stream of 
positive ions moving toward the negative electrode, while the 
side toward the cathode is exposed to the stream of negative 
ions on their way to the anode. Consequently the side of the 
root toward the cathode is stimulated, and that toward the 
anode is retarded, in its growth, and of necessity the root- 
tip curves toward the anode. Seedlings grown in ordinary 
soil show this curvature even more strikingly. The main 
axis of the plant is frequently curved almost 90deg. just below 
the surface of the soil. The curvature is toward the anode 
and away from the cathode, whether these be in circuit or 
isolated. | | 
[A. B. Plowman, Am. Journ. Sc. August, 1902). 


Capacity of a Cable.—A. Schweitzer has examined the 
capacity of a Felten and Guillaume cable 185 metres in length, 
having an external diameter of 47mm., & core diameter of 
5‘7mm., and an exterior conductor of internal and external 
diameters 15:8mm. and 17:2mm. respectively. It was pro- 
vided with two lead mantles and two iron bandages. The 
total volume of the polarised dielectric was 29,290cc. The 
author endeavoured to find a change in the dielectric constant 
of the insulating medium on varying the Е.М.Е, The capacity 
was determined by discharging the cable through a ballistic 
galvanometer. The charging potentials successively employed 
were 10, 100 and 1,000 volts respectively. In each case 
the charge was completed in 25 seconds at the moat. 
charge was completed in 10 seconds. Taking these times into 
account, 84 different charging potentials, ranging from 0:77 
to 1,840 volts, were applied, under conditions which kept the 
temperature of the cable constant. ‘The capacity was found 
to be 0:08715 microfarad, and the dielectric constant 3:569. 
The extreme values of the dielectric constant were 8:588 and 
8:554. The variations were within the errors of observation. 
It appears, therefore, that within the potentials mentioned 
the capacity of the cable showa no alteration. 

(A. SCHWEITZER, Mitt. Phys. Ges. Zürich, No. 2, 1902.] 


THE FINANCIAL BASIS AND DESIGN OF ELECTRO- 
LYTIC METAL BEFINERIES.“ 


BY ARNOLD PHILIP, B.SC., A. I. E. E., F. I. o. 
(Continued from page 681.) 


Total Capital Invested.—F rom the above discussion of details, 
and adding up the items of capital expenditure given in the 
formule from (1) to (12), we obtain the following expression 
for the total amount of capital, K, invested : 

Capital invested in pounds 

— 150 + (405 P/ + 0°5)Т + 0-176TD 
+ (19:5 +0°3341-3¢P)T/D,. (18) 
where Р' = price of refined copper per ton in pounds. 
zs » anode 19 » 9 
T = output of refined copper per annum. 
D = current-density in amperes per square foot at anodes. 
Б = price per ton of copper sulphate crystals in pounds. 
t = thickness of anode plates in inches, 
а =amperes per square inch allowed in the copper 
current conductors. 

Or, if in a given refinery P’= £75 per ton, P = £70 per ton, 
T = 1,000 tons per annum. i 

D = 10 amperes per square foot. 
S= £25 per ton. 

t=1-Oin. 

a=250 amperes per square inch. 


Then cost of offices = 0950 ...... 150+0°1T 


» buildings = 750...... 75 
уз power plant = 1,200...... 0 12TD 


* Copyright. From a forthcoming work by the Author, entitled: 
The Electro-plating and Electro-refining of Metals.“ 


The side of the | 


Dis- 


Then cost of dynamos = 


n electrolytic vats = 1, 200 125 

" eleotrolyte =  884.... ор 

n anodes = 17,000 ...... i3 

»  - Conductors = 1,215...... 4 ant Т. 
„ stock copper = 2838...... 00815 
j circulating plant= 400 0:4T 


Total capital invested...... 411,225. K 


Annual Cost of Reſining.— The next step in our investiga- 
tion is the examination of the annual costs of running an 
electrolytic copper refinery. The items of these costs, as has 
already been pointed out, are :—1. Interest on capital invested, 
and depreciation and repairs on plant. 2. Total annual cost 
of labour required in refinery. 3. Total annual cost of melt- 
ing the refined copper into ingots. 4. Total cost of fuel used 
for power per annum. 5. Annual salaries of management, 
engineer, clerical staff, &c. 6. Annual rent and taxes of 
ground covered by works, 


Interest on Capital Invested and Depreciation and Repairs of 
Plant.— The capital invested in copper may be charged for at 
the rate of p, per cent. There is no depreciation in this 
material except in so far as the market price may vary, but 
this may either rise or fall, and cannot be very readily taken. 
into account. If, therefore, the capital invested in copper 
and copper sulphate is denoted by K,, the annual charge for 
interest on this account will be р,К,. The remaining capital 
is invested in material which will depreciate and require 
repairs. If K, is the amount of capital thus invested, and 
if p, is the rate of interest charged on it, whilst p, is the per- 
centage rate charged on it for repairs and depreciation, then 
the annual amount of these charges will be (p, + p,)E,. 

The annual charge for interest on capital invested in copper 
and electrolyte expressed in pounds is, therefore, 

pK, = p (19 7r +4 0572 * o8), . (М) 
where p, is the percentage rate of interest charged on the 
capital K, invested in copper and electrolyte. 

The annual interest upon, and depreciation and repair 
charges upon, the capital sunk in the remaining plant is in 
pounds. | 


(pı 9E, = (Ру + 2) (190: 05 +0-176TD +195}. (15) 


where p, is the percentage charge for interest on the capital 
К, sunk in plant and machinery, and р, is the percentage 
charge for depreciation and repairs on the same capital. 

The total capital charges to cover interest, depreciation and 
repairs are, therefore, ».(K,+K,)+p,K,=p,K +p,K,, where 
K is the total capital sunk in the refinery. 

Total Annual Cost of Labour.—The charge for labour may 
be reasonably fixed from the following considerations :—At 
the Anaconda Works (The Electrician, Vol. XXXVIII., p. 147), 
where labour is expensive, and is therefore economised as 
much as possible, 25 men deal with an output of 25 tons of 
copper рег diem, and this is in the most recently-erected 
portion of the works, where labour saving devices are used at 
every available opportunity. In the older portion of the 
Anaconda Works, built at an earlier date, 50 men were required 
to deal with the same output of copper. The average wages 
of each man at Anaconda is said to be 12s. 6d. per diem, say, 
£4, 78. 6d. per week, which is, of course, extremely high. It is 
not stated whether this is the complete night and day shifts— 
i. e., 50 men during the day and 50 during the night. But in 
the former case the labour would cost £1. 5з. per ton of 
copper, and in the latter double this, or £2. 10s. But as the 
total cost of refining 1 ton is not greater than about £8, it is 
pretty clear that 50 men only are employed to run both 
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shifts. In the returns made by the Anaconda Mining Co. for 
the cost of their electrolytic refinery during the year 1897-1898, 
it is stated that one man at £4 per week is employed to every 
140 tons of copper output per annum—that is, the cost of 
labour is as much as £1. 9з. 8d. per ton. 

Gore states (* Electrolytic Separation of Metals,” p. 223) 
that probably about 20 men working day and night can com- 
pletely deal with about 80 tons per week. This, probably, is 
meant to represent two shifts of 10 men each, and under 
these circumstances at £1 per week per man the cost of 
labour would work out at 13s. 4d. per ton of copper produced ; 
for if this return is meant to represent two shifts of 20 men 
each, then the cost of labour per ton works out at £1. 6s. 8d., 
which is nearly as high as is the case in the American 
Anaconda Works, where labour is very expensive. Probably 
the following expression will give a satisfactory value for the 
cost of labour required per annum: 

Cost of labour in pounds per annum = 0:6vT, (16) 
when w represents the weekly wages in pounds, and T is the 
number of tons output of refined copper per annum. Thus, 
for an output of 1,000 tons per annum, and with wages of £1 
per week, the annual labour bill will be £666. 


Annual Cost of Melting Refined Copper.— The cost of melting 
the refined copper down into ingots for sale is stated at 
Anaconda to be as much as 16s. 8d. per ton (The Electrician, Vol. 
XXXVIII., p. 147), but the cost of fuel is high, being £1. 2s. 11d. 
per ton, and labour is, as already stated, very high. It is 
probable that 103. per ton will, in most cases, be an ample 
amount to cover this charge. As, however, the charge 
varies with the cost of fuel and the price of labour, and as it, 
moreover, forms a fairly large percentage upon the total cost 
of refining a ton of copper, it would be desirable to express 
the quantity in terms not only of the annual output of refined 
copper, but also in terms of the cost of fuel per ton and the 
price of labour. 

If m is the cost of melting one ton of the copper, it is pro- 
bable that the value of m expressed in terms of w, the weekly 
wages per man in pounds, c the price of fuel in pounds per 
ton, T the annual output of copper in long tons, would be 
found from an equation of the form m = сю — T, when 0’ 
and b" are constants. | 

However, as I am without sufficiently definite data on the 
values of the constants involved in such an expression, I limit 
myself to the following somewhat unsatisfactory estimate : 
Annual cost of melting refined copper in pounds = 1:25mT, (17) 
where m is the cost of melting one ton, and the factor 1:25 is 
to allow for re-melting scrap anodes, &c. That is, for an out- 
put of 1,000 tons per annum, when m is 10s., the charges 
under this head would be £625. 


Cost of Fuel used for Power per Annum.—The cost of fuel 
employed in the power plant simply depends upon the B. R. p. to 
be developed, and it is,therefore, only necessary to calculate out 
the weight of coal required to develop the B H.P. employed, in 
order to obtain a given output of copper per year at a given 
current density. The necessary B. H.. has already been found 


plant each brake horse-power-hour developed requires always 
less than 2:5lb. of coal, the total weight of coal employed 
per annum is under 0:07714 TD tons, and if the coal costs c 
pounds per ton, the annual cost of coal is obtained from the 
expression : 
Cost of fuel used f 
pes еее MED Te | = 0:0771TDc in pounds . (18) 
That is, the cost of fuel per annum for an output of 
1,000 tons of refined copper, at a current density of 10 amperes 
per square foot of anode, with coal costing £1 per ton, would 
£771. 


Annual Salaries of Management, Engineer and Clerical Staf. 
—These salaries are independent of the current density em- 
ployed, and may, I consider, be reasonably expressed by the 
ormula :— 


„see equation (4), and as in a gas generator 


Salaries of management, engineer Pare 
and clerks in pounds per annum | = 400 + 0:186T. . (19) 


Thus, with an output 1,000 tons, the annual disbursements 
under this head would be £536. 


Annual Rent and Татев of Ground Covered by Works.—This 
annual charge depends upon thé area of the works, and the 
rent per unit area. We have already seen that the requisite 


area of the works is 305 sq. ft., see equation (2), and if R is 


the annual rent and taxes in pounds per square yard, the 
annual charge under this head is given by the expression: 


Annual ground rent and taxes in pounds = $3317. (20) 


Thus, if the annual output is 1,000 tons at & current-density 
of 10 amperes per square foot of anode, and the rent and 
taxes is as much as 6d. per square yard—that is, £121 per 
acre—the annual charge for rent and taxes would be £8. 6s. 6d. 
The &mount for rent and taxes, even if it is 10 times as large 
as the value here adopted, is а relatively small charge on a 
ton of copper produced. 


The Importance of Current density.—Having now discussed 
in some detail the various disbursements which it is necessary 
to make when conducting an electrolytic copper refinery, we 
are in a position to observe the great influence which the cur- 
rent-density employed has upon the capital and annual outlay 
per ton of copper refined per year. There is, in fact, some 
particular current-density which will yield the most satisfac- 
tory financial results, and this particular best density varies 
with the price of coal, the cost of melting down each ton of 
refined copper into ingots, the rate of wages paid, the rate of 
interest paid upon the capital invested, and lastly, but most 
important, upon the difference in price at the works between 
the price paid for anode copper and the price obtainable for 
the refined copper, together with the value of the silver and 
gold separated from it (if this value goes to the refiner, which 
is not always the case). | 

The following table gives the current-density in amperes 
per equare foot of anode surface as employed at different 
copper refineries in America, England, Germany and France. 


Table IV.— Particulars Concerning Current-density Employed 
at Various Copper Rejineries. 


Qurrent-density in 


Works : Autho- 
proprietor. Lccation. | | rity. pe oir iuri = 
———— M 

Wohlwill ...... Hamburg, Ist installation “Watt... 1:925 
Wohlwill ...... Hamburg, 2nd installation *Watt ... 111 
CEschger, Mes | 

dach & Co Bicho- аена "Watt 1:932 
Hilarion Roux | Marseilles ..................... *Watt 077 
Elliott ......... Selley Oak, Birmivgham... Watt 8:888 
Elkington...... Pembrey (1).................. tGore ... 100 
Elkington ...... Pembrey (2) ................. tGore ... 80 

— Anaconda, U. S. A.... Philip . 10 to 15 


Two things are evident from these figurer—namely, first, 
that the density employed at different works has varied a good 
deal; and, secondly, that although the density employed 
varies thus over a considerable range, in no case is it over 
15 amperes per square foot. In this connection Mr. S. O. 
Cowper-Coles, makes the statement that ‘‘ whereas formerly 
currents of only 2 to4 amperes per square foot were thought 
permissible, to-day current-densities of from 15 to 20 amperes 
are said to be employed in some establishments, and the end 
is not yet in sight’ (Journal of the Institution of Electrical 
Engineers, Vol. XXIX., p. 260, 1900). 1 am not, however, 
acquainted with the details of any electrolytic copper refinery 
in which a greater current-density than about 15 amperes per 
square foot has been successfully employed over any length of 
time, and I am strongly of the opinion that it cannot pay to 
employ a greater current-density than 16 amperes per square 
foot at the outside, F the product of the refinery is merely pure 


* These results are calculated from data given by Watt. Electro- 
Deposition of Metals,” 1889 edition. 

+ The density is stated as being employed by Gore, " Electrolytic 
Separation of Metals,” p. 204, 1890. 

+ Calculated from details of these works given in The Electrician, 
Vol. XXXVIII., p. 144, 1896. 
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refined. copper, and not (as in the Elmore process) some manufac- 
tured, or partly manufactured, article of copper, such as sheets, 
tubes, wires, dc. 

There is a delusive plausibility in the statement that a 
largely increased current-density makes the output of a given 
plant proportionally greater, and thereby increases the profits 
obtainable in an equal degree, People advancing such views 
lose sight of the fact that in a given refinery to double the 
current-density, and therefore the output, the power plant and 
dynamos must be increased to four times their original size at 
least. | - 

In order to more clearly bring out the effect which the 
alteration of the current-density employed in electrolysis has 
upon the cost of refining each ton of copper, let us imagine 
that a works which has an output of 1,000 tons of copper per 
annum at a current-density of 10 amperes per square foot of 
surface of anode, alters its density to several other current 


Table V. Effect of Varying the Current-density at a given 
Copper Refinery upon the Available Profits. 


The current density originally employed at the refinery is 
supposed to be 10, and the output at this density 1,000 tons 
of refined copper per annum. | 


10 15 


Current density at anode.........' D | 5 | 20 
Cost of offices e , 150+01T | nik 2.0 250 250 
Cost of refinery buildings ..... | 755 | 750 750 750 750 
Cost of power plant 0 127D | 1,200 1,200 2,700 4,800 
Cost of dynamo and switchboard) 0:056Тр 560, 960 1,26 2,240 
Cost of electrolytic vats ' 125 1,200 1,200 1,200, 1,200 
Cost of circulating plant 04Т 400 400 600 800 
Capital invested in plant other) o | | | 

than metal and electrolyte ...- К, 4,560 4,560, — 9,640 
Cost of electrolyte .............. ... 0 513 | 834 вм = 834 

| 

Cost of copper anodes ............ 5 | 7,000 7,000 7, 000 7,000 
Cost of copper and iron con- . PT | 

йдис{огв ........................... 405—- ph 1,215 » 2,430 
Cost of copper in stock | oTe 2,333' 2,333| 2,553) 2,333 


Capital invested in metal and 
- electrolyte à 


% Ka 10.775 11,382 11,991 12,597 


Total capital charges K. A K. -K 15,135 15,742 18,751 22,637 


Ce » ө ө n 


Interest, repairs and deprecia- | 
tion on capital K, at 15% | 


———————— — —— 
| 


984-0 1,446:0 


(pı 9% p2=6%) ............... K (p. T рз) | 6940, 6540 | 
Interest only on capital K3at 6% 2102 646·5 682 9 a 755'8 
Annual cost of labour .. ......... обот 8553: 666°6 999°9 1,232-0 
Annual cost of melting copper 1:25mT | 512°5| 625:0| 937:51,250:0 


Annual cost of fuel for power ... | 0°0771TDc 771:0 1,751:015,084:0 


Salaries of management, X. '400+0°136T 4680 536'0| 6040, 6720 
Aunual rent and taxea............ 5515 9*0, 47 90 90 
i КАНЕ MENDA ee 
Total annual charges X 2,616°3 5,914:5,5,992:9 8,548:8 
Tous of copper refined annually | T 500 1,000 о 2,000 
Cost of refiniog per ton when X T ‘dete | T 
6% is paid on all capital ...... EU 9 das SUM o ios 4:274 
Cost of refining рег ton if no | 
interest is paid оп capital, 
but only 9% is charged on . | 
the capital K, to cover depre- | 
ciation and repairs ............ | К $415 2999 3251, 3:607 
Profits available per ton when | 
Р РЮО ооа на 5-N 1:585! 2:000 17749 1:395 
Total profits under same con- i 
Gin АННИ АИ (5- N)T | 792:52,000:62,623:5 2,786:0 
Available percentage profits on .  w- 
total capital under same con- i EIU | 6'237! 1271 15:99 12:50 
GION eters НН 8 К | 
Capital outlay on plant per ton K; | . LT a З 
Hutp ark — T | 8152 1560 4:815 4:820 
Capital outlay on metallic cop- K | | 
per and electrolyte per ton E | 21:55,11:582 7:994, 6:298 
Mp T 1 ; | 
Total capital outlay per ton; K,+Ke е à : ; 
5 per en bit ke [30282 15-742 12367 11118 


densities, both smaller and greater than 10. Let us then 
accept the foregoing figures calculated out on a basis of 
this annual output of 1, 000 tons and current-density of 
10 amperes, and then modify them by simply inserting 
some value of current-density other than 10, in the respec- 
tive formule given, and from these calculate the costs 
of refining 1 ton of copper at the various current-densities 
selected. It must be remembered, then, that no factor but 
the current-density is varied in the following caloulations. 
But of course, as the refinery is supposed to have the 
current-density varied, the costs of the offices, refinery build- 
ings, electrolytic vats, and rent and taxes remain fixed, whilst 
the power plant, dynamos and circulating plant must be 
increased for an increase in output as the current-density 
is raised, but cannot be reduced when the current-density is 
lowered. 

From the results given on this table it is evident that the 
percentage profit on the capital invested, under the particular 
conditions stated, will be greatest when the current-density 
at the anode is somewhere about 15 amperes per square foot. 
The direct calculation of the precise value of the most advan- 
tageous current-density will be dealt with in the following 
paragraphs. |. _ -— | | | 2 

Annual Total Profits —The annual total profits obtainable 
from any copper refinery may.evidently be expressed by the 
equation : ! | 
Profits per annum in pounds 

-T(P"-P)-p,(K, + K:) - рК, —0°6T - 1:25mT 
„ТЕ 


-OO771TDc-400-0186T-83-7, . . (21) 
where K = 150 7 0-5T 7 0:176 TD + 1957, Bee equation (15), 
and К, = 405 f + one + 1855 see equation (14). 


If these values of K, and K, are inserted in the formula 
(21), and if it is remembered that 7-80 see equation (2), 


we can obtain an expression for the total annual profits 
expressed in terms of D, and if this expression is then differen- 
tiated with respect to D, and the result equated to zero, a 
solution for D can. be obtained which gives the value which 
the current-density should have under the given conditions 
in order that the available profits on the undertaking shall be 
a maximum. The particular most profitable value of D 
depends upon almost all the quantities which we have so far 
considered. Thisalgebraical solution for D does not, however, 
give a simple formula, and for this reason the problem of 
determining the best current-density to employ under given 
conditions has been attacked in a more direct manner. In 
order to deal with this question it is, however, first necessary 
to consider. ` : 
(То be continued.) 


Erratum.—On p. 680 of The Electrician of August 15th, 
formula (11) should read 


K 1-3 TE 4.05 PT. 
D а 


К=18+1Ё„+ L058. 


instead of D 


Electric Light in Railway Carriages.—Acoording to the 
Railway Engineer the reports of various locomotive super- 
indendents of railways on which, the Stone system of electric 


lighting is in use, place the extra coal consumption at 2 lb. 


to lb. of coal ‘per coach per mile, according to the size of 
coach and amount of light required. It is pointed out, 
however, that owing to the fact that the haulage of gas- 
holders and gas-lighted coaches to and from charging stations 
is entirely done away with, the amount of extra coal consumed 
is quite inappreciable. 
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THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


(Concluded from page 666.) 


The Bergish Steel Foundry, of 89, Victoria-street, West- 
minster, exhibited some fine specimens of steel castings at 
stand No. 458. Specially noticeable amongst the samples 
were main line and tramway truck sides, some of which are 
cast of weldable steel to enable truck makers to stock them 
and use them for various wheel bases by splicing them with a 
suitable length of flat rolled steel. The tensile strength of 
these castings is given as 28 to 35 tons per square inch, with 
an elongation of 15 to 20 per cent. in Sin. Other samples 
illustrate what surface hardness can be obtained on such 
castings when tensile strength and elongation are not required 


BgercisH STERL BENT COLD. 


to ba so high. The tensile strength of very soft castings can 


not only while the trolley is off the line, or the motor switched 
off, but also when the car is moving at a very low speed, which 
would not be sufficient to use the motor as generator for 
braking purposes. 

At stall No. 79, Messra. Kelvin and James White, of Glasgow, 
had a comprehensive exhibit of Lord Kelvin’s patent electrical 
instruments. These are so well known that it is unnecessary 
for us to go into detail in describing them, but they represented 
in all cases the latest type of the particular class of instrament. 
Ammeters, voltmeters and wattmeters, both indicating, record- 
ing and portable, suitable for direct or alternating current, 
were shown. A sample of this firm’s patent circuit breaker, 
as well as different types of switches, were also shown. The 
Kelvin S.R., or moving coil instruments, which derived their 
name from Lord Kelvin’s well-known instrument, the syphon 
recorder, used for submarine cable work in three different 
types for switchboard use, and samples of the 
Kelvin electrostatic voltmeters were exhibited ; 

in the latest type a much longer acale instru- 
ment is obtained. For high-tension trans- 
miseion work the open scale dial type is 
particularly suited, and these instruments are 
now supplied in an insulated case, so that 
there is no danger through accidental contact. 
/ These instruments are used in the majority 
ol central stations where the system is a high- 
tension one, A sample of this firm’s feeder log 
was also shown. This instrument records and 
indicates the current and voltage of the circuit 
in which it is fitted, and it, therefore, does away with the 


be raised to over 65 tons per square inch. The suitability of | necessity of readings being taken at stated periods, seeing a 


this material for tramway and railway wheel centres was 
illustrated by some finished samples which showed the high 
polish of which this material is capable. Some of the samples 
were twisted in a remarkable way to show the treatment this 
steel will stand in its cold state, and we show a photograph of 
motor truck sides bent cold. The electric motor castings showed 
thicknesses of gin. close to the thickest parts of the castings. 
The machined surfaces indicated evenness, freedom from blow- 
holes, and even softness throughout. The percentage of 
carbon is stated to be below 0:2 per cent., and curves showing 
usual permeability and induction characteristics were given. 

Of special interest to many tramway engineers who visited 
the exhibition was this firm's H.B. combined (compressed 
air) braking, sanding and life-guard lowering apparatus, which 
consists of geared compressor, compressed air reservoir, regu- 
lator and controller valve, brake cylinder, sanding tubes and 
fender cylinders. The controller valve has six positions. 
Moving the handle to the right of No. 8, the stop, an 
* exhaust," and sanding positions are reached. The latter 
are for the purpose of sanding the rails before starting or 
while ascending anincline. Moving the handle to the left of 
the stop position, the first braking position is reached, and 
then the second “braking” position. With both of these 
movements, automatic sanding of the rails takes place. 
Should there be danger of а person getting under the car, 
the controller valve would be moved beyond the second 
“ braking " position, and compressed air admitted to the fender 
cylinders, whereupon the guard would be rapidly lowered and 
held down with a force up to 1001р. This effectually prevents 
limbs of persons getting below the fender. 

It will be seen that it is difficult for the car driver to make 
a mistake with his apparatus, as he cannot brake without 
sanding, and cannot lower the life-guard without having firat 
passed ће “ brake” positions. The automatic sanding of the 
rails, when braking, is, of course, a great advantage on greasy 
roads, where the best brake would be of no use unless they are 
sanded at the right time and place. 

The weight of the apparatus is given as below 4owt. 
Locking of the wheels can easily be avoided by setting the 
regulator valve at a moderate pressure. The brake cylinder 
with this pressure must be incapable of locking the wheels 
under any circumstances. 

As advantages generally inherent to compressed air brakes, 


continuous record is kept. 

Different type of wattmeters for switchboard and portable 
use, both of the indicating and recording type, and a number 
of testing instruments were exhibited suitable for testing 
insulation, conductivity of a rail bond or rail while the cars 
are running, and also ordinary resistances. 

The double-cylinder inverted vertical gas engine with four- 
pole generator, of which we give an illustration, was exhibited 
by Messrs. Crossley Bros. at stand No. 112. The cylinders 
are lllins. in diameter by löin. stroke, made with water 
jackets and fitted with loose liners. The pistons and cylinders 
are of specially hard metal, and the connecting rods are made 
from steel castings. The engine is fitted with a high speed 
governor, and each cylinder is fitted with timed ignition valves 
having a duplicate igniter, which prevents the engine stopping 
in the event of one tube breaking. 

At stand No. 21 Messrs. Hurst, Nelson & Co., of 
Motherwell, and 14, L2adenhall-street, exhibited a double- 
decked four-wheel car of the Hurst-Nelson improved type, 
arranged to reat 57 passengers, having extended canopies, with 
access to the roof by wide staircases, and improved outside 
dry seats. Patent life-guards are fitted on each end of the car. 
The car is mounted on the Hurst-Nelson Al type cantilever 
truck riding on carriage springs, and having patent roller 
bearing axle-boxes. 

There was also а maximum traction truck of the Hurst- 
Nelson BI type, having a wheel base of 4ft., with 80in. 
driving and 20in. trailing wheels. Swing bolsters riding on 
coil springs, which are designed to take all the strains and to 
give easy riding. Improved brake fitted on truck. The car 
body can be carried as low as on a four-wheel truck. 

A large variety of sand boxes, brake blooks, automatic 
couplings, roller bearings, and ordinary bearing axle-boxes, 
destination indicators, foot gongs, &c., were exhibited. 

Stand No. 19 was occupied by Messrs. G. F. Milnes & Co., 
of Hadley, Salop and Birkenhead, who exhibited a top- 
seat bogie car with vestibule ends, being one of an order of 
18 cars supplied to the Tyneside Tramway Co. It was 
designed for high speed and is capable of seating 83 passen- 
gers. All the wheels of the bogie trucks are of the same 
diameter, and the car is provided with a powerful hand brake 
connected up to the motorman’s brake spindle placed in each 
vestibule. The item of greatest interest among the exhibits 


it is claimed that the source of energy supplied to the brake is | of Messrs. Milnes was a single-deck bogie car for special state 
independent from the current supply, and, therefore, available ! occasions, built to the order of the Bournemouth Corporation 
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and most elaborately finished. The interior walls are entirely 


of Chippendale mahogany, with beautifully-carved mouldings — 


and gilt enrichments. The ceiling is hung with Lunesdale 
tapestry, and the floor is covered with rich crimson Wilton 
carpet. The windows are richly draped to match the rest of 
the upholstery, and fitted with blinds of crimson Tammie, 
and basket chairs are provided for 12 persons, all luxuriously 
upholstered. Four mahogany tables are provided, and a 
buffet is fitted in one corner of the car. The car is brilliantly 
lit by electric light, the electroliers being of antique bronze of 
handsome design. 

Other exhibits on this stand consisted of a top seat four- 
-wheel car, top-seat bogie car with open platforms 22ft. in 
length and with a carrying capacity of 70 persons, a four- 
wheel motor truck designed to meet the requirements of high- 
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switch arm magnetically in the full on position in a 
starting switch, or on any desired contact in a regulating 
switch. It consists in winding the retaining coil of the 
minimum release switch upon an iron bobbin forming the 
bearing of the switch spindle, and obtaining a closed magnetic 
cirouit through the spindle, and a part of the switch arm, to 
the back flange of the bearing bobbin, the parts mentioned 
being made of soft iron. The resistance wires are wound on 
strong tubes and cannot get out of position. The insulation 
resistance is of the highest, as the switch slate is partially 
insulated from the iron frame, and the resistance tubes are 
held by porcelain insulators. All switches are tested with an 
alternating current of 2,000 volts before leaving the works. 
The connecting wires between the switch contacts and the 
resistances are held in definite positions by a clamp to insure 
against accidental short circuits. This arrangement and the 
method by which the wires are connected enable the switch 
to be readily separated from the resistances if desired. 

Two three-phase motors were shown, one of 8 n.». and the 
other of 20 m.r., both wound for 220 volts and 50 cycles per 
second, the latter bearing a starter. One three-phase trans- 
former of 10kw., and one single-phase transformer of 5kw. 
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MESsRs. CBossi. gy Bros.” DOUBLE CYLINDER INVERTED VERTICAL Gas ENGINE oF 50 H.P., WITH GENERATOR. 


speed traffic on heavy gradients, a standard maximum traction 
truck, standard bogie truck with equal wheels and patent 
lifting jacks. 

The International Electrical Engineering Co., of Clun 
House, Surrey-street, W.C., showed а large variety of con. 
trollers, motors, starting devices, arc lamps and carbons at 
stand No. 13. Two 25—50 . p., four- pole, 500-volt motors, 
with controllers, lightning arresters, &c., were shown. Each 
motor is entirely steel clad, and the armature is removable by 
allowing the lower half to swing down. Great care is taken 
with the insulation of the armature, commutator, and field 
coils, which are flashed during manufacture, and when finally 
assembled, with a 3,000-volt alternating current. 

A novel feature of the motor-starting switches consists 
ir the extremely simple means adopted for retaining the 


were also exhibited. The smaller motor has a short-circuited 
rotor and the larger one a wound rotor. Continuous-current 
standard, semi-enclosed shunt-wound motors of 6 and 27 B. R. p., 
in addition to a 15 B. H.. series wound for 500 volts, were 
shown. The machines have slotted drum armatures and 
interchangeable coils. 

Messrs. J. G. Brill & Co. exhibited, at stand No. 45, a section 
of a semi-convertible car, showing the manner of operating 
the side windows, and spacing of seats, extra width being 
obtained inside car by use of single walls in place of tuick 
double walls; 7in. or more in width being saved, thus allowing 
use of more roomy seats. This type of car is designed 
especially for summer service, as it can be changed from a 
closed car to practically an open car in five minutes by 
raising the side windows into the roof of the car. 
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There was also a truck known as а Brill 21 E,“ which is 
the Brill standard for four-wheel cars. Its side bars are forged 
solid in one piece, and the spring arrangement is adjusted 
carefully to prevent undue pitching of car body. Semi-elliptic 
end springs, spiral car-carrying springs and double cushioned 
axle-box springs make up the three different sets of springs in 
this track. The heavy end cross bars and the diagonal braces 
hold the truck in perfect alignment. The side bars being 
solid forgings without bolts or rivets, there are no parts to 
become loose or wear out, and, therefore, ro repairs are 
needed. 

Brake handles, gongs, solid-forged side frames, &c., formed 
other items of the exhibit, in addition to the Brill 27E. 
(high-speed) truck, which is specially recommended for carry- 
ing cars smoothly when travelling at a high rate of speed. 
A triple system of springs is used in connection with an 
equalising spring-suspended swinging bolster. The wheels 
are steel tyred and the side frames of solid forgings. There 
were also shown a maximum traction truck and a centre- 
pivotal bogie truck with very short wheel base and arranged 
for motors to be suspended outside the axles. 

The British Electric Car Co, of Trafford Park, Manchester, 
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PROJECTED ELECTRICAL EQUIPMENT OF THE 
NORTH-EASTERN RAILWAY. 


As has already been announced in these columns, the North- 
Eastern Railway Co. has invited tenders for the electrical equipment 
of a portion of ita lines, and we are now able to give some particulars 
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TYNEMOUTH LINE. 


| 
i} ` 
T И 
Pandon Dene 5p — Р 
` Substatio 
NE ‘ a * 
UPON-TYNE . 9. 
N С © » * 
> = т 7 Е . * 
E | : £ > Ouseburn 
4 tion 
* © 


amongst their exhibits at stand No. 54 showed a car 
known as the В.Е. standard type; it will accommodate the 
unusual total of 68 passengers, 89 outside and 21 inside, and 
its general constraction permits of the strongest possible 
type of car with extended canopy. 

A special feature is the registered design of stairway, which 
describes а full semicircle from the lower to the upper step, 
causing passengers when leaving the upper deck to move 
continually in one direction, and thus clear the car quickly. 
This staircase gives a very clear platform and excellent head 
room for the motorman, and is safe and easy to ascend. 

Another feature is the doorway, which is placed slightly 
eccentric with referenve to the centre line of the car, so that 
passengers leaving the inside are near to the edge of tlie plat- 
form, and in stepping off natura'ly tend to make use of the 
portion of the step nearest to the car body, thereby not inter- 
fering with those descending by the spiral stairway referred 
to, who would tend to use the portion of the step farthest away 
from the car body. This company also exhibited trucks of 
the В.Е. standard design specially built to prevent sagging 
and pitching of the car body. ‘Trask brakes and patent 
illuminated destination indicators were also shown. 


stations, the provision of all the necessary high-tension and low- 
tension cables and the electrical equipment of 50 motor coaches and 
30 trailer coaches, bogey trucks for the motor coaches only, and two 
electric locomotives for goods traffic. 

Two specifications have been issued, one for the electrical equip- 
ment of the coaches and permanent way, and the other for the 
high-tension cables and sub-station equipment, Although no 
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МАР OF THE TYNEMOUTH LINE OF THE NORTH-EASTERN RAILWAY, WHICH IS TO BE ELECTRICALLY EQUIPPED. 


of the scheme and of the specification to which contractors are 
invited to tender. The total length of line to be equipped is equiva- 
lent to about 80 miles of single track. There are about 4 miles of 
four-line track from the Newcastle central station to Heaton South 
Junction; about 35 miles of double track; and some 4 miles of 
single track at various places. Fig. 1 is a map showing the greater 
portion of the lines in question, but it does not include the whole of 
the line extending to Ponteland from Gosforth, whose length is 
about 7 miles. All the lines are intended for passenger service with 
the exception of the Quayside branch, which is for goods only. 
Power is to be supplied by means of 6,000-volt 40 CO three-phase 
current by the Newcastle-upon-Tyne Electric Supply Co, whose 
works were described in The Electrician, Vol. XLVII., pp. 319, 359 
and 397, and tenders are now invited for the erection of sub- 


definite system is laid down in the specification, it is particularly 
stated that a third-rail continuous-current system at a voltage not 
greater than 650 volts is preferred, current being supplied to the 
line by motor generators or rotary transformers at the sub-stations, 
and the trains being arranged on the multiple unit system. Con- 
siderable latitude is left to the contractors, however, even if they 
adopt this system. Some of the sub-stations already exist (in the 
itions shown in Fig. 1), but it is left to the firms tendering to choose 
oth the number and positions of the additional sub-stations ; and 
there are, moreover, no definite requirements stated as to drop of volts, 
efficiency, or the acceleration required from the motors at starting. 
On the Quayside branch, which, as stated above, is for goods traffic 
only, electric locomotives will be used. No new track is asked for, 
and the present 901. rails may be used for the return current. The 
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Eastern Railway Co. will iteelf build the coach bodies and the | there will be six goods trains per hour each weighing 150 tons. The 
5 for the уна cars and trailers, and the bogey trucks of | Quayside branch of the line on which the oods traffic will be is 
the trailers. Fig. 2 shows the proposed arrangement of the electric | about three-quarters of a mile long, with a rahing gradient of 1 in 31, 
train, and Fig. 3 the proposed general construction of the under- | the gradient being, however, for a short distance 1 in 27. The 
frames. The weight of each motor car body and under-frame, exclu- ! electric locomotives will only be employed for drawing the goods 


—% ow 
- т 3j + 4. . б, 
— —€— n—' — E" a — — m. —— j Р | " TIPS mm =. m ш a A a » | M. J 
TTE FUITE 75 cing "34 "1 rit аллан з 203 4 4133 343 І Pee rere eee ey ERGY EERE REL? 2 fcr: 
Ц DENIS i | F ^ , Ji К i ^ А | t T h { . М 2 :. — | - 2 M Au | + UI 
— н Di 11 А — — . -— w HM ERA 
To a — | —— — — ° ~ | 1 = | i 
a ui — — 33 6 — — 
poe reges PR . a [eee — —33*€8"7-— — 1 2r =" 
1 — — — — -—49'g" L— —.— — — — — — — — 2406“0“.— — — — — е — — — — 49•˙o— — — — — — 
| | 
7 ies ее TRE ж 
- ha P в 2 
5 T i i | E 
Li | = E 1 13 ж 
г MOTOR COACH, | TRAILER. COACH, . MOTOR COACH, 
TO SEAT 60 PASSENGERS. TO SEAT 24 FIRST-CLASS & 40 THIRD-CLASS PASSENGERS. TO SEAT 80 PASSENGERS. 


Fic. 2.—Pprpovosep ELECTRIC TRAIN, 


sive of bogey. trucks and electrical equipment, will not exceed 18 tons | traffic uy short branch line to a junction of the Tynemouth 
3 


fully loaded, and the weight of each trailer with its two bogey trucks, | branch, from which place the trams will be taken in hand by steam 
exclusive of electrical equipment, will not exceed 24 tons. locomotives. | ПИ 
The passenger train will consist of two motor coaches and one Other points laid down in the specification are that the position of 


trailer coach, which will run at an average speed of 22 miles an hour | the live rail shall be preferably outside the 4-foot way, and that this 
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Fic. 3.—UNDERFRAME OF COACHES (PROPOSED). 


between termini, including a stop of 20 seconds at intermediate | rail shall be divided into sections connected together through auto- 
stations. The system, however, is to be designed so as to be suitable | matic cutouts situated at the stations. At level crossings there is to 
for operating ultimately 47 trains distributed on the various block | be no live rail. The contractors are to do the bonding if required, 
sections shown on the map. For the goods service it is specified that | and to carry out any protection of the live rail that is necessary to 
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reduce danger of contact to persons crossing the line. "The live rails 
are to stand a pressure of 1,000 volts without appreciable 1 
Cables are to be laid solid in earthenware troughs by the side of the 
track not less than 12in. deep, and a depth of 24in., with a crossing 
ot track or iage way. The earthenware troughs will be filled 
with bitumen or similar compound, and covered with hard tiles or 
bricks at least 2in. thick. Templates will be rondes by therailway 
company forthe wheel gauge and tyres, and the railway compeny 
will also supply Westinghouse brake gear for the motor coaches ; the 
contractors, however, supplying a motor air compressor, arranged to 
work automatically both by itself and when working in conjunction 
with the com rs on other motor coaches. Each bogey truck is 
to be provided with one motor—;.e., two motors on each motor coach, 
The motors are to be spring-borne, series-wound, and geared to the 
axles by machine-cut gear enclosed in dust-proof cases, and run in 
nil baths. The collector gear, which is to be fitted to each bogey is 
to be protected by a fuse of approved design. The motor coaches 
will only contain one driver’s com ent. The number of speeds 
‘on the controller is not specified, the cspecification merely stating 
that the two motors on each motor coach are to be placed in series at 
starting and in parallel at full speed, the switching-in and chang- 
ing from series to parallel being made through suitable resis- 
tances which are gradually cut. Contacts and switches where 
the circuit is or may be broken are to be fitted with magnetic 
or othor approved blow-out devices, and each motor car is to have a 
magnetic blow-out circuit breaker in a convenient position in the 
driver’s cab. The necessary electrical instruments are to be fitted in 
the driver’s 5 but their precise number or nature is not 
specified. The locomotives are to be suitable for dealing with trains 
weighing 150 tons, and capable of starting at full load on any por- 
tion of the track. The contractors are required to guarantee the 
number of Board of Trade units which will Dx absorbed by a fully- 
loaded train of two motor coaches and two trailer coaches running 
from the Newcastle central, via Gosforth, Tynemouth and Walls- 
end, and back to the Newcastle central station, in 60 minutes, with 
a 20 seconds’ stop at each intermediate station. The maximum rise 
in temperature of the motors after an 18-hour run under these con- 
ditions is not to exceed 50°C, Very full specifications and drawings 
are to accompany each tender. 

In the epecification for the high-tension cables and sub-station 

nipment it is stated that the riverside generating station of the 
Neweastle-on-Tyne Electric Supply Co. will be supplemented by the 
existing Neptune Bank generating station, in which some of the gene- 
rators are coupled toreciprocating engines, and itis, therefore, necessary 
that the sub-station plant should be capable of working satisfactorily 
with either generating station separately or with both together. The 
high-tension cables running to the new sub-stations on the railway 
may belaid along the public roads and by the side of the railway 
line and along the Coxlodge waggon way. Firms tendering may 
propose a higher pressure 6,000 volts for the new cables and 
sub-stations if they consider it more economical when the greater 
transformation is taken into account, but the sub-station will supply 
continuous current to the working condnctor at a pressure not exceed- 
ing 650 volte. The transforming plant mav, however, comprise either 
motor generators or rotary converters. 'The cables are to be suitable 
for working with the neutral point of the high-tension system 
either earthed or insulated. The insulation between any core and 
the lead is not to be less than between any two cores, and the 
thickness of the lead sheath is not to be less than jin. for cables 
over 2in. external diameter over the lead. The high-tension cables 
are to be laid solid in earthenware troughs similar to the low-tension 
cables, but instead of bricks or tiles the troughs are to have sub- 
stantial iron covers. Cables are to be tested at three times the 
working pressure at the factory, and twicethe working pressure after 
laying and jointing. | | 

The framework of the switchboards is to be of iron, and the frame- 
work supporting high-tension parts is to be earthed.. There are 
to be no exposed high-tension parts in front of the board, and all 
high-tension switches are to be of the oil type with earthed handles 
fitted with locks and provided with keys in duplicate. The ends of all 
the high-tension feeder cables are to be fitted with spark-gap devices. 
No details as to number and type of switchboard instruments are 
laid down, except that each sub-station is to be provided with inte- 
grating and indicating wattme:ers and a power-factor indicator 

ealing with the total output, and two continuous integrating watt- 
meters in series for measuring the total output, and that the high- 
tension instruments are to be operated through traneformers earthed 
on the low-tension side. 

The maximum temperature rise of the transforming apparatus at 
full load is specified to be 40°С, and commutating machines are to 
run sparkleesly up to 25 per cent. overload and without injurious 
heating up to 50 per cent. overload. All apparatus, moreover, is to 
be capable of running for one hour at 25 per cent. overload without 
excessive rise in temperature or injurious sparking. The transform- 
ing apparatus must work in parallel with the generating stations 
without hunting, or falling out of step, or causing other apparatus at 
present installed on the system to hunt or to fall out of step, the load 


surfacing and boring lathe “stood on end." 


varying between no load and 100 per cent. momentary overload and 
being either equally or unequally divided between the different 
machines and sub-stations. 

In each sub-station a motor-driven air compressor, capable of 
supplying air at GOlb. pressure for cleaning apparatus, is to be pro- 
vided with the necessary piping, standpipes, valves, flexible hose, 
&c. A hand travelling crane is to be provided at each new sub- 
station, and a sufficient number of enclosed arc lamps and incan- 
descent lamps for efficiently lighting each sub-station are to be put 
in. In this case, alao, full specifications and drawings are to accom- 
pany the tenders. Tenders are to be sent in by October 7th, and 
the whole of the contract work is to ve completed within 12 months 
of the date of acceptance of the tender. 


MODERN MACHINE METHODS.* 


BY Н. F. L. ORCUTT. 
(Continued. from p. 672.) 


Turret Machines.—The leading characteristics of the modern screw- 
machine or turret lathe is its adaptability for comparatively short 
runs. Largely on account of this feature it is rapidly encroaching 
on the field formerly held by the lathe. The lack of skill and train- 
ing in properly maintaining and using turret machine tools is the 
greatest obstacle to its more extensive use in all classes of manufac- 
turing, both of the automatic and hand type. It is pre-eminently 
the machine demanding the brains and ekill of the high-grade tool- 
maker, a functionary wanting in 80 per cent. of our engineerin 
establishments, A large amount of lathe work now dose by skille 
men is sure to be shortly done on the turret machine by compara- 
tively unskilled attendants who will eventually beat the trained 
turner, in respect to output, accuracy and uniformity. This applies 
to work like stude, bolts, cast-iron and brass parts. Where a good 
tool maker is available it pays in many cases to set up the turret 
machine for, say, 20 parts when operated by hand and for several 
hundreds when machine is fully automatic. The author is aware 
that in many cases the turret machine has been and is a failure in 
competition with hand labour on eimple machines, but he is sure 
that this is often where a low standard of workmanship exists and 
where interchangeability is practically unknown. In brass goods, 
especially, the demand for cheap work is rampant and, of course, the 
supply is not wanting. The introduction of the best class of turret 
Шету would assist to put оп the market a superior article at 
very little, if any, advance over the rubbish now sold, where the loss 
of even the simplest part necessitates the purchase of an entire appa- 
ratus, so little is interchangeability practised. The great advantage 
in the modern turret machine lies in the possibility of using operators 
who, in a few week”, can turn out accurate, uniform work in compe- 
tition with lathe hands who have served several years’ apprenticeship. 
The common disadvantage to the modern turret machine is the lack 
of tool makers, who are necessary for keeping machines in good 
working condition, and the almost universal want of understanding 
on the part of employers of the value of such men, no matter what 
wages they may command. For this reason turret machines, which 
are an unqualified success in one shop, are often condemned as useless 
in another. a 

The variety of turret machines, both hand and automatic, is large; 
simply to enumerate them would require too much space, Different 
types have been dealt with in the recent Paper by Mr. Ashford.t 
The subject is an important one, and, in spite of that which is a 
bugbear to many manufacturers —investment in tools —these machines 
are slowly but surely encroaching on the field now so largely held 
by the plain lathes operated by skilled turners using, in most cases, 
simple tools. 

The Vertical Boring Mill.— The loss of time and inconvenience 
suffered by many shops for the want of a vertical boring mill is con- 
siderable. In many respects this machine is nothing more than a 
When fitted with a 
turret slide it forms a machine whose virtues are too little known. 
Like its horizontal prototype, it suffers from the lack of care on the 
part of intelligent tool makers, With properly-arranged tools its 
field of usefulness is very large. 

The small type of machine with 27in. or 30in. face-plate and turret 
slide is e adapted for chucking operations, for the boring and 
accurate finishing of holes to limit gauge, and also for facing opera- 
tions. Work is i chucked, the succecsive tools are quickly 
brought into play, and one man can, in most cases, attend two 
machines. For general work the vertical mill has the advantages of 
extreme rigidity and the ease with which work is set and held in 

lace. With these features heavy cuts are possible, and inaccuracies 
ic not occur on account of “overhang.” It is practically impossible 
* Paper read before the Institution ef Mechanical Engineers. Slightly 


abridged. 
- t Proceedings, 1901, p. 259. . 
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to construct a horizontal machine with spindle surfaces and facs- 
plate rigidity that can compare with the vertical mill It is now 
made with nearly every feature common to the lathe where a tail- 
stock is not required ; it is adaptable for boring, facing and turning, 
and is provided with full sets of change gears for thread cutting. It 
is not infrequently the case that one vertical boring mill does the 
work ot two facing lathes, whilst giving more accurate work and 
effecting a considerable saving in shop spaces. 

Drilling and Jig Work.—Drilling is prehistoric as a mechanical 
operation, and still flourishes in its primitive glory in a great many 
manufacturing establishments, as far as equipment of machines and 
tools is concerned. As previously mentioned, a large manufacturer 
recently told the author that on going into the matter of adopting 
limit gauges and a modern set of shucking or boring tools, he foun 
that a round hole was not made in his works. Like many others, he 
had never thought that “ drilling ” was a class of work which should 
be specialised as much as milling, turning, or any other operation. 
In many shops where it would be found pro- | 
fitable to overhaul the drilling depertment, one 
would-find (Ist) the cheapest machines that can 
be bought having power enough to revolve the 
spindle when boring the maximum hole of their | 
respective capacities ; (2nd) the cheapest drilling | 
tools that can be purchased (or forged) ; (3rd) a | 
total absence of jigs or sets of tools, even when | 
parts are made in quantities or accuracy is de- | 
sirable. Strictly speaking, to do work better | 
than good enough” is wasteful ; but it is sur- 
prang to what an extent the nominally “good 
enough ” principle alone rules, even in the many 
shops! where the best class of drilling would be 
cheapest, all things considered. The many advc- 
ates of the cheap drilling machine would do 
well to note that it is economy to do better work 


in drilling and boring than is commonly sup- 6. 


posed ; that cheap rough work can be done on a 
good drilling machine, and that good cheap work 
cannot be done on a cheap drilling machine. 

Weight and price alone considered, there is no 
machine tool on the market to compare with 
what can be purchased in the shape of a drilling 
machine ; this is the temptation to continue in 
the old way. Those who would work on modern 
lines must, however, consider where interchapge- 
ability and good work are called for; the far- 
reaching economy of having Loles truly cylin- 
drical and accurate to size ; that such holes cannot 
be made on cheap, low-priced drilling machiues, 
with primitive drilling tools ; that it pays many 
times to take work away from the drilling 
machines entirely, and to finish holes on the 
modern chucking machine; that satisfactory 
results from jigs and fixtures, unaided by the 
accurate drilling machine, are out of the question; 
that with proper jigs and fixtures the highest 
class of work can be done on the good drill by 
het lowest-paid labour, and that this means 
savings in the fitters’ work. А good deal of work 
formerly thought to be only possible on the hori- 
zontal boring mill is now being jigged on the 
upright drill with profit, even for small quantities 
—drilling, reaming, facing and tapping. 

The wefulness of the drilling machine is 
greatly extended by properly-designed jigs (Fig. 
10), and it is in connection with such tools that 
the greatest benefits of the accurate drilling 
machine will be realised. Many jigs, however, 
аге the merest make-shifts and are seemingly de- 
signed as rough laying-out boxes or plates, not as 
tools for turning out accurately-finished work. 
What are fully as important as the jig iteelf, but 
wanting in ihe majority of cases, are proper boring and finishing 
tools. It is probably true that, except by the sewing machine, 
small-arm, ordnance and ammunition makes, the economy of the 
drill-jig is, with but comparatively few exceptions, little under- 
stood ; perhapss this accounts somewhat for the continued prosperity 
of the makers of cheap drilling machines. There are surprising 
results awaiting those who have not looked into the details of their 
drilling work. 


l. Jig. 
2. Part to be jigged. "n 
3. Boring Tool with stop collars in place in jig. 
4. Boring Tool and two Guide Bushes. Ң 
7. Facing Tools, with adjustable stop collars for regulating depth of cut. 


Portable Machines. Like many other mechanical operations, 
portable machine work is not new, but it has recently been exten- 
sively developed in large engine works and in the manufacture of 
electric motors and generators. It is, of course, mainly applicable to 
heavy work, particularly of bulky or weighty parts where the surfaces 
to be machined are, compared with the part itself, of comparatively 
small area, For a great deal of this work it is found cheaper to carry 
the machine to the work rather than carry the work to the machine. 


— ————————— —ę. — —— — — 


Where it is most completely carried out rg ee of large area are 
made use of. The General Electric Co., at Schenectady, have one 
plate 175fc. long by 20ft. бір. wide (Fig. 11). This is made up of 
sectional plates 8ft. Ain. wide by 20ft. Gin. long (Fig. 12). The 
depth to the bottom of the ribs is 10in. In new works now 
being erected by the Allis Engine Co. floor-plates 250ft. long are 
being made. 

Nearly all modern portable tools for heavy work are driven with 
separate electrico motor. They consist mainly of drilling, milling, 
slotting and planing machines. All are arranged with eye-bolts, so 
that they can be readily lifted by overhead travellera. Many of the 
machines are of far less weight than the parts on which they operate, 
The principal advantages connected with their use are— 

1. The ease and facility with which they are transported, compared with 
the parts on which they are operating. 

2. A less expensive machine is possible than would be required in case 
it was big enough to embrace the parta. 


- 
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5. Double Reamer for finishing two holes 
of different diameters. 

6. Extra. hardened and ground Guide 
Bushes. 


3. Tools are rarely idle, as they can be operating upon one piece while 
another is being set, and can be brought at once to the work. 

4, Several macbines, like boring, slotting, milling, &c., can be operating 
on one piece at tbe same time. 

5. Parts do not require resetting for different operations, often more 
expensive than the machining itself. 

Small Tools.—'The small tools referred to are those which аге 
indispensable to the successful working of ordinary machine tools : 
for example, cutters, reamers, taps, dies, arbors, boring tools and 
gauges. It is remarkable how little attention these important articles 
receive, even from those who are users of the best class of machinery. 
Many a valuable labour-saving machine tool is an utter failure, or 
only half a success, largely on account of ignorance in selection or 
care of the tools. Throughout the world there is a scarcity of tool 
makers who understand these little articles, The labour-eaving 
machine is nothing without them, yet scores of manufacturers have 
capital sunk in badly-designed, inaccurately-made, uncared-for, never- 
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inspected small tools. The subject is a big one, and space allows but 
brief mention of the questions that the modern manufacturer should 
put to himself. Are the amall tools of the right design, so that cuts 
are easily taken without too severely exerting either operator or 
machine? Are they well-made and within reasonable limits of 
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Ета. 11.— Exp or Охе Section or FLOOR Pats. (175ft. by 20ft. Gin.) 
accuracy! Without accurate tools it is impossible to employ low- 
priced wages for high-grade work. Are they made of the best 
material, having in view wearing qualities on a particular class of 
work? Are they kept in the best working condition, sharp and in 


SURFACE PLATES, 


Fic, 12.— FOUNDATION OF FLOOR PLATE. 


good repair? Output and quality will fall off if they are not. Are 
they “scrapped” when past their useful age? Are they cared for in 
well-arranged tool stores, or does ench workman foster his own “ kit,” 
add to, take from, sharpen, repair and inspect? It is safe to say 
that many shope are stocked with ten times as many tools as are 


necessary, simply for the want of proper stores. One large shop 
recently found that 2 tons of tool-steel could be di with by 
arranging tool stores, instead of allowing each man to retain his own 
complete outfit. Better cut down the quantity and improve the 
quality. Are they ever inspected? How many tape or reamers cut 
to size? How many arbors run true? How many teeth in milling 
cutters cut? How many gauges guaranteed to th of an inch 
when new (note the degree of accuracy) are no longer accurate to 
Tooth of an inch, are neither round, square, nor oval? How many 
“ home-made” tools are nearly as good as those that reliable makers 
can supply or as cheap! Last, but not least, how many establish- 
ments have a good head tool maker who is familiar with the latest 
practice, knows the best forms of tools for different classes of work 
and appreciates the value of keeping tools in the best working con- 
ditions? How many take the trouble to train such men, give them 
the opportunity of studying what others are doing, or pay them 
sufficiently to induce them to put their brains and intelligence into 
this work, which demands thoughtful application and the highest 
mechanical skill! Modern manufacturing cannot carried on 
unaided by well-cared-for cutting tools of the best quality. The 
higher the output per machine and man the greater the importance 
of the tool question. 


Tool Room.—By the term “tool room” is meant an equipment of 
the best grade of machine tools and small tools necessary for the 
maintenance and supply of the special tools and fixtures which are 
used for manufacturing purposes. In an old-fashioned plant this 
equipment might mainly consist of a forge and a grindstone. In a 
highiy-organised plant making an extensive us? of labour-saving 
machines, fixtures and jigs it must consist of the most a^curate 
machines, such as the universal mill, engine lathes, shapers, boring 
machines, drills and grinding machines, and also of accurate gauges, 
the equipment varying in size and variety in accordance with the 
main plant. 

It seems curious, but it is a fact, that many manufacturers do not 
realise that complicated labour-saving machines and tools, consti- 
tuting a highly-productive outfit, rapidly degenerete unless the 
means are at hand for constantly regenerating. They will invest in 
expensive machines which plain figures show are profitable, but will 
leave works, managers and foreman nearly destitute as to the means 
of keeping up the plant. The object of fast-working machines and 
accurate tools is to save hand-labour. Labour-saving outfits fail in a 
measure to replace hand-labour if accuracy is lost sight of. Cutting 
tools will wear, and whether they are adjustable to gauge or of fixed 
dimensions the allowable limits for wear are really very small if we 
expect labour-saving tools to compete with the skilled worker. The 
need of constant renewal is obvious. To attempt this renewal 
unaided by the very best appliances is uneconomical. 

Many manufacturers attempt tool room practice in a groping sort 
of fashion, a lathe here and there, a milling machine occasionally 
made use of when not employed in regular work, and a standard set 
of gauges purchased in an unguarded moment, and carefully kept in 
the office under lock and key. A few who have fairly good outfits 
make the mistake of turning their tool rooms into manufacturing 
establishments of those articles which could be purchased more 
cheaply and better from a trustworthy maker. 'Those who proceed 
on this plan are liable to be constantly behind in respect to the latest 
design of tools, for the reason that they come so little in contact 
with those who make a special study of tools and the best ways of 
producing them. 

Others have a vague sense of the need of a tool room, but do not 
see that this equipment calls for everything of the best. They try 
to economise in the purchase of outfit, and must surely, therefore, 
only attain indifferent results, None but machines of the highest 
accuracy should be allowed in the tool room. The worst offenders 
of all are those who try to economise the wage account chargeable to 
tool room. The very best skill and intelligence obtainable should 
be employed in this department, for on it rests a good part of the 
responsibility of producing a large or small output. ether the 
plant is highly productive or not largely depends upon the head tool 
maker. To expect brains and intelligence of a high order to seek 
employment where the wages are low is contrary to all laws of supply 
АШ. demand. American manufacturers, who generally г ise the 
value of a proper tool room, commonly pay from 12s. to 16s, per day, 
and even 20s. per day, for good tool makers. 

(To be concluded.) 


Electric Power at a Cleveland Ironworks.—At their Thornaby 
blast furnaces and steel works Messrs. W. Whitwell & Co. 
are about to adopt electric power for driving the machinery on 
a somewhat extensive scale. Two sets of generating plant of 
250 н.р. each are to be installed, and the whole of the 
machinery in the shops will be driven electrically. For the 
lighting of the works, including the blast furnaces and mills, 
40 arc lamps and nearly 450 incandescent lights will be 
required, 
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University College, London.—Some particulars of the course 
CORRESPONDENCE. of instruction given at this college, with fees, are set out in an adver- 
— ЧӘН. | 


tisement. Special provision is made for post-graduate and research 
work in the various subjects taught at the college. 

ELECTRICAL TRAMWAYS AND OMNIBUSES. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have read Mr. Edward Clark's interesting calcula- 
tion in your current issue. From its date, however, this does 
not appear to be in reply to my last letter but to the one 
before, and the want of overtaking powers of a tramway, as 
against a cycle, seems.to be left out of account.—Yours, &o., 


Westminster, Aug. 18. CHARLES BRIGHT. 


Acrefair.— Negotiations are proceeding between the Council and 
the Haslingden Electric Light and Power Co. for the erection of 
electricity works. 


American Business Methods.—In a communication from the 
U.S. Consul-general at Hong-Kong, the experience of two young 
Americans who recently spent six months travelling in Japan, China 
and the ee for the purpose of soliciting trade is described. 
The Chinese lan was studied by these young men їп San 
Francisco, and sufficient acquaintance with the language acquired to 
make themselves unders It was their firat trip to the Orient, 
and but few samples were carried. As the travellers did not know 
exactly what ‘class of goods the merchants they were visiting required, 
only a small variety of articles were carried, and these includ elec- 
trical supplies of the accessory order. It is recorded that an excel- 
lent trade was done in these supplies, and the Chinese especially 
proved ready buyers of the gooda So satistied were the travellers 
with their experience that they propose to make a further visit 
equipped with a much larger outfit of samples. They found that the 
fact that they could speak, however indifferently, the Chinese language 
had great weight with the merchants with whom they transacted 
business. All payments for goods purchased or ordered were made 
on the letter-of-credit basis. 


Ashton-under-Lyne.— The local plambers’ association has ro- 
tested to the Council against the Electricity committee allowing their 
cable jointers to make “ plumbed joints" in the cables now being laid, 
on the ground that it is plumbers’ work. The electrical engineer 
(Mr. Appelbee) replies that it is essential that jointers should plumb 
their own jointe, and that no jointer is employed who cannot wipe 
joints as well as make them. The Council's reply to the association 
is in accordance with Mr. Appelbee’s views. | 


Aylesbury —Fresh tenders are to bs invited for the Council's 
electric lighting order. 


Barnstaple —Application has been made by the Council for 
sanction to а loan of £21,600 for electricity supply. 


Batley.— Au inquiry was held on Wednesday into the application 
of the Council to borrow £5,308 for refuse destructor works. 


Bexhill —The Electric Lighting committee have had under соп. 
sideration the question of permanent or temporary extensions at the 
electricity works. At the last Council meeting Mr. Dunn said they 
were handicapped by having the Een nd station at one end of the 
town and recommended the erection of a second station. N 0 
decision was come to. 

Bideford.—Two companies have notified intention to apply for 
provisional electric lighting orders, but the Couucil have entered 
into a three years’ contract for gas lighting, aud “hope in the near 
future to themselves apply for Дос lighting powers.” 


Blackpool.—The borough electrical and tramways engineer’s 
report to the Electricity and Tramways committee recommends the 
provision of a new switchboard at the electricity works. 

Brighton.—The electricity station buildings are to b» extended to 
provide for additional tramway plant. 


Buenos Ayres Тһе United River Plate Telephone Co. has 
entered an action before the Civil Appeal Court against the Munici- 
pality to restrain the latter from removing the company’s wires 
which are alleged to interfere with the working of the Anglo- 
Argentine Electric Tramway Co. The Municipality has, consequently, 
ordered the cutting of the wires to be suspended. 

Oaerphilly.—The Council, who are applying for a provisional 
order, will probably take electricity in bulk from the South Wales 
Electrical Power Distribution Co. The latter offer to supply 100,000 
units per annum at 154. per unit. 

Cefn Mawr.—The Council are making inquiries into the cost of 
establishing electricity works, 

Olacton.— The Council have decided, by a small majority, to 
retain their electric lighting order. 

Darlington.—The electric lighting cables are to be extended. 

Dartford.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £28,363 for electricity generating 
plant and extensions of mains. Opposition was made to the pur- 
chase of condensing plant, which, it was urged, could not be used 
owing to inability to obtain water. It was suggested that boring 
operations for water should have been undertaken before the plant 


LEGAL INTELLIGENCE. 


one — 


Re Electric Lighting Boards (British Mfg. Oo.), Ltd. 


Mr. Justice Swinfen Eady on Wednesday heard a motion for the appoint- 
ment of a receiver and manager of this compavy, and that Mr. Straues 
should be appointed. 

His lordship made the order in the usual form. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMEN TS VACANT AND FILLED. 
Preston Corporation requite a resident electrical engineer capable 


of designing and superintending the construction and workin g of 
electric tramways. An advertisement contains further particulars. 
Applications to the town clerk (Mr. H. Hamer), Town Hall, Preston, 


by noon Sept. 8. ъ 


The Visitors committee of the County Asylam, Thorpe, Norwich, 
require a working engineer to take charge of the whole of the engi- 
neering and electrical plant. e e to Mr. P. E. Hansell, 
The Close, Norwich, by Sept. 2. See advertisement. 


Hoylake and West Kirby Urban District Council require a resident 
electrical engineer at a salary of £250 per annum. Applications 
(addressed chairman, Electric Supply committee) will be considered 
on Sept. 2. See advertisement. 


An assistant lecturer in mathematics and a demonstrator in engi- 
neering are required for the Municipal Technical College, Sunderland. 
Applications to the secretary by Sept. 8. See advertisement. 


A meter inspector is required by Bradford Corporation. Applica- 
tions to the city electrical engineer (Mr. R. А. Chattock, M. I. E. E), 
Town Hall, Bradford. See advertisement. 


An electrician is required to take charge of plant of about 3,000 
lights. Applications to Mr. Geo. Stegmann, 10, North-side, Wands- 
worth Common, London, S.W. See advertisement. 

Dewsbury Corporation require a chief assistant engineer, Appli- 
cations by Sept. 2. 

A headmaster is required for the municipal technical institute, 
Taunton. Applications to hon. sec. by Sept. 2. 


Mr. F. Black, of Northfleet, has been appointed representative of 
the Gravesend and Northfleet Electric Tramways, Ltd., at the Cor- 
poration power station, 

Mr. J. A. В, Horsley has been appointed resident electrical 
engineer at Tonbridge at £150 per annum. 

Mr. A. F. Dowden, of Southampton, has been appointed junior 
«01 engineer at Croydon. 


— A——— 


EDUCATIONAL NOTICES. 


Heriot-Watt College, Edinburgh.—The next session opens on 
Sept. 30. А three years’ course of instruction in mechanical and 
electrical engineering and technical chemistry is given at the day | was purchased ; and it was further urged that the consulting engi- 
technical college. | пеег ought not to receive his commission on this part of the 

Owens College, Manchester.— Complete theoretical and prac- | machinery, but the inspector (Col Hepper) said that the consulting 
tical training in electrical engineering is given in this college, and a engineer did not guarantee the undertaking any more than a doctor 
certificate is granted on the succeasful completion of the course, which | would guarantee the cure of a patient. 
extends over three years. The next session commences oy Oct. 7. The Council will apply for a loan of £3,000 for the“ free wiring 
Prospectuses may be obtained from the registrar, of premises. 


THE ELECTRICIAN, AUGUST 22, 1902. 


727 


Dewsbury.—An inquiry was held here yesterday into the appli- 
аас of the Council to borrow £10,000 for tramway generating 
plant. 

Doncaster.—The receipts of the Corporation electric tramways 
from July 14 to Aug. 9 amounted to £716. 3s, and the number of 
passengers carried on the four routes open for traffic was 171,746. 
One of these routes (the Hyde Park) was only opened on Aug. I. The 
department now issues tokens in quantities of 24 for 2s. 


Dundee.—The report of the tramway manager (Mr. P. Fisher) 
states that the receipts for the year ended May 15 were £35,874. Os. 9d., 
and working expenses £24,042, 7s. 6d, leaving £11,831. 13s. 3d. 
Interest came to £5,076. 7s. 41., sinking fund £3,415, annual pay- 
ment to tramway company £2,100, depreciation on plant £903. 13s. 3d., 
fund for renewal of rails £300, leaving a net profit of £36. 12s. 8d., 
which is carried to suspense account. Capital expended during the 
year was £66,187. 163 10d., and to date £232 313. Os. 11d. 


Electric Lighting of Office Blocks — Ап important addition has 
been made to the already large installation at the new Westinghouse 
bailding and its annexe in Norfolk-street, London, W.C. The 
building consists of seven floors and basement, each floor designed 
for about 14 rooms. Three-wire service mains are brought into the 
building by the Charing Cross and Strand Corporation, supply being 
by continuous current at 200 volts at the lamps, The main distri- 
bution board provides for a separate circuit to each floor, each circuit 
controlled by double-pole fuses апа a single-pole chopper type switch. 
From this main boas à separate circuit is run to each local distribu- 
tion board for supplying the floors through the double-pole bridge 
type fuses. All lamp circuits are run back direct to distribution 
board, no fuses being employed locally. The maximum number of 
incandescents Ded from any sub-circuit is eight, and, with few 
exceptions ev amp is furnished with a separate switch. The 
wiring is carried out in Simplex brazed tube, all tubes being fixed in 
position as the building work proceeded and the wires drawn in 
afterwards. The building contains upwards of 700 electric lights 
and an elaborate system of electric bells for tenants and service, gas 
fire pointe, speaking tubes, &c. The total number of lampe on the 
Law Land Co.’s estate, of which this building forms a part, now 
supplied is estimated at about 5,000. The whole of the work has 
been carried out under the supervision of Mr, F. H. Taylor, C.E., 14, 
Victoria street, S.W., consulting engineer to the company, by the 
electrical staff of the Law Land building department. 

Electric Traction in Paris.—It is stated that, a^ the electric 
haulage of trains between the Austerlitz and Quai d’Orsay stations 
of the Orleans Railway in Paris have given good results, it has been 
decided to apply this method of traction between Paris and Juvisy 
as toon as two additional lines of way are laid. г 

Gainsborough —Tbe Council are applying for a provisional 
electric l'ghting order. 

German Electrical Industry.—In the report of the Bank für 
Elektrische Unternehmungen, of Zurich, which is controlled by 
the Allgemeine Elektricitiits Gesellachaft, of Berlin, it is stated that 
electrical undertakings are by no means prosperous at the present 
time, and that the existing depression has not yet reached its lowest 
point. Primary causes are held to be the general depression of 
trade in Europe and the exhaustion of all the more paying branches 
of electric installation business. The onl remedy p:oposed for 
improving the condition of the trade is by organising a union of 
electrical manufacturers to keep up prices and to avoid inflated 
payments as ** commissions,” 

Gibraltar.—There was an expenditure in the public works depart- 
mer of the Rock in 1901 of £4,783 in connection with electricity 
works. 

Glasgow. Four additional tramway routes were officially inspected 
yesterday. 

Great Northern and Strand Railway.—At the Mansion House 
on Tuesday Ald. Truscott granted an application, under the Lands 
Clauses Consolidation Act, for a certificate to enable the company to 
put their powers of compulsory purchase into operation. It was said 
the company had entered into a contract with the Underground 
Electric Railways Co. of London to construct the railway in con- 
eideration of the allotment to the Underground Company of the whole 
of the unissued capital of the G. N. and S. Co. 

Greenock.—In submitting the past year's accounts of the elec- 
tricity department to the Council on Tuesday, Bailie Cameron said 
that there was a deficit of £1,390. During the last six months the 
works had, however, paid their way. The accounts were approved. 
A reduction in the charge for current to large consumers been 
decided upon. 

Hamilton.—Edmundson's Electricity Corporation has been autho- 
rised to proceed with their “free” wiring scheme, and the consulting 
engineer (Mr. R. W. Hogarth) is to include a sum for “free” wirin 
in his statement to the Secretary for Scotland. If not sanctioned, 
the Council will apply for the necessary powers in their first appli- 
cation for additional powers, 


Horsham.— The Electricity committee have ei ien their employés 
from doing private work in their spare time. is is the outcome 
of the protest recently lodged by local tradesmen. 


Hove.—The Council have decided, on the advice of their consult- 
ing engineers (Messrs. Lacey, Clirehugh and Sillar), to apply for powers 
to construct electric tramways at an estimated cost of £103,700. 


Hoylake and West Kirby.—The resident electrical engineer 
(Mr.E Marples) has resigned, and the Council are advertising for a 
successor at £250 per annum. 


Indo-Buropean Telegraph Co —At Marlborough House, on the 
19th inst, the Shah of Persia, who is on a visit to this country, 
granted an audience to а deputation from the board of directors of 
the Indo-European Telegraph Co.. consisting of Messre. J. Herbert 
Tritton, Chas. Holland and T. W. Stratford- Andrews, chairman and 
directors of the company. The directors presented an address on 
behalf of the company, giving expression of their grateful acknowledg- 
ment for the protection to the company's line (which traverses 
Persian territory and terminates in Teheran, the capital of that 
country) enjoyed so long under the beneficient rule of the Imperial 
Persian Government. The address, embellished on the model of 
ancient Persian art, was contained in a gilt casket of beautiful work- 
manship in oriental style, and emblematical of telegraphs and the 
commerce of the British Empire and Persia, surmounted by a figure 
of Mercury, holding in one hand the caduceus of commerce and with 
the other gathering electric current. The address was graciously 
received by His Majesty. 

Japan.—To the port of Shimonoseki there was imported in 1901 
electric lighting apparatus and material to the value of £6,933 and. 
submarine telegraph cable valued at £5,102. 

On Aug. 18, 1901, the extensive range of iron and steel works 
which have been erected by the Japanese Government at Wakamateu 
(Kinshiu) were formally opened. The object of these works is ‘‘to 
render Japan independent of outside supplies of steel and iron 
manufactures.” Electric, steam and hydraulic power are all used 
in the works, there being 31, 200 нр. of steam power installed. An 
electricity generating station forms a part of the works buildings. 
and a very extensive range of electric cranes is inetalled. The 
works are lighted entirely by electricity inside and out, 120 arcs 
and 1,000incandescents being employed. The сгапев are of American 
make and nearly the whole of the remainder of the machinery and 
plant is German. 

Johannesburg.— Messrs. Mordey and Dawbarn have been appointed 
by the Municipality to prepare a complete report on electric lighting 
and tramways, 

Johannesburg 1904 Exhibition.—In connection with the pro- 
posal to hold a great industrial exhibition in Johannesburg in 1904 
a strong committee has been formed, and the patrons of the exhibi- 
tion include Lord Strathcona, Sir Robert Herbert, Sir Albert K. 
Rollit, Sir Alfred Jones, Sir Charles W. Cavzer, Messrs. James Bailey, 
B. F. Hawksley (trustee of tbe late Cecil Rhodes), Hon. J. Tudhoye, 
S. B. Joel, Sir Jamsetjee Jejeebhoy, Dart , the Maharajah of Tangore, 
K. C. S. I., and the Maha Mudaliyar, C. M. G., of Ceylon. The exhibi- 
tion will include mining and agricultural machinery, steam, electrical 
and all kinds of motive power, railways tramways, &c. Offices have 
been opened in Johannesburg and Pretoria, and at 16, Cockspur- 
street, Pall Mal), London, S.W. 


Keighley.—The question of obtaining electric tramway powers 
has been adjourned by the Council for 12 months. 

Kings Norton.—The Council is advertising for tenders for 
leasing its provisional order, and is negotiating with the city of Bir- 
mingham mways Co. for the construction of tramwayr. The 
Council proposes to bear the cost of equipment and construction, the 
cars and current being supplied by the company. 

Leek.—An inquiry is to be held into the application of the Council 
for eanction to borrow £10,061 for electricity supply. 

Light Railways —The North Shields, Tynemouth and District 
Light Railways (Extension) Order has been submitted to the Board 
of Trade for confirmation. Objections by Sept. 12. 

Middlesex County Council propose to construct three lengths of 
light railway—viz., from Lordship-lane (Tottenham) to Wood Green, 
from Archway-road to Whetstone, and from Archway-road to 
Edgware, The total length of these routes is 16 miles, and they will 
form partof a more extensivescheme estimated to cost about £2,000,000. 

Liverpool Overhead Railway. The trains on this railway are 
to be supplied with four 100 н.р, motors of the iron-clad type in 
place of the two motors hitherto forming the power equipment of the 
trains. The scheduled speed is to be increased from 123 to 195 miles 

r hour, including stoppages. The new service comes into operation 
1n September. 

Liandudno.—O wing to increasing demand for electric current, an 
additional steam dynamo is to be put in. 

Malta.—The chief secretary to the Governor of Malta has pre- 
pared a report in the Malta blue book for the year 1901; from which 
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we learn that an increased revenue of £1,712 has been received from 
electric lighting compared with the returns for 1900, the total revenue 
from this enterprise in 1901 being £15,024 16:. 10d. The annual 
rate of increase has been continuous since 1897, when the works were 
started. To account for the increase there has been an increase in 
the charge per unit, and a considerable number of additional con- 
nections to the mains. Amongst the items of expenditure during the 
year was the sum of £580 contributed towards the construction of a 
workshop in connection with the electric lighting undertaking. 

Proposals have been made during the year to connect Malta with 
Sicily by the wireless system of telegraphy, but no indication is given 
as to how these overtures have been received. 

The island telephone service, a private enterprise, has a line mile- 
age of 440 miles. The Governor's palaces, all Government depart- 
ments, the charitable institutions and police stations and offices are 
telephonically connected ; the railway department has a separate 
circuit connecting all the stations, and the island of Gozo can now 
be communicated with through the military telephone and signal 
system. It is considered advisable that the facilities for switching 
on fromthe military to the civil telephone service should be developed, 
and that the Government should extend its telephone lines as rapidly 
as possible, and adoptthe military standard of efficiency in the lines 
and plant in use. 


Manchester and Liverpool Electric Express Railway.—Sur- 
veys are being made in connection with this scheme, and it is hoped 
that construction work will shortly be commenced. 


Municipal Telephony.—At the meeting of the Brighton Council 
yesterday, it was decided to omit Hove from the scheme to establish 
a municipal telephone service for the Brighton area. 

West Hartlepool Council have resolved to apply for a municipal 
telephone licence. 

At the next meeting of the Huddersfield Corporation Ald. Sugden 
will again raise the question of the establishment of a municipal 
telephone service. 


Nantwich.— An inquiry was held on Wednesday into the applica- 
tion of the Council to borrow £12,505 for electric lighting. Evidence 
was given by the clerk (Mr. Whittingham), the electrical engineer 
(Mr. Peers), and the surveyor (Mr. Newey). Some opposition was 
offered by ratepayers. 


Newport (Salop).—A committee is ascertaining the likely demand 
for electric current. 


Northfleet.— Negotiations are proceeding between the Council 
and the Gravesend Council for the transfer of the Northfleet pro- 
vieional order to Gravesend. | 


Ormesby.—The District Council is in „ with the Cleve- 
land ae South Durham Electric Power Co. for a supply of electricity 
in bulk. 


Perth.—The accounts of the electricity department for the first 
year’s working have been issued and show a profit of £12. 


Presentation.—Mr. H. F. Foster, electrical engineer to Epsom 
District Council, has been presented with a marble timepiece as a 
wedding gift. 


Redruth.—A number of 16 c.p. incandescents are to be erected 
along the tramway route, to which current will be supplied by the 
Urban Electric Supply Co. at £1. 78. 6d. per lamp per annum. 


Rishton.—The Council decline to take over the Rishton portion 
of the powers conferred under the Rishton, Great Harwood and 
Clayton-le-Moors electric lighting order granted in 1901 to Mr. C. 
Chadwell and others. 


BRochester.—The Council have abandoned the proposal to apply 
for a light railway order, and a bill will be promoted for powers to 
construct and work electric tramways. 


Rowley.—The Council have agreed to construct the proposed new 
light railway between Brierley Hill, Quarry Bank and Cradley 
Heath, with a loop line to Rowley, on the basis that the cost of 
application, construction and maintenance, profits, losses and pro- 
ceeds of sale be apportioned in accordance with the mileage of the 
line within the respective areas of the local authorities. "he joint 
commitee for carrying out the intended order is to consist of 10 
members, proportionately selected. 


Ryde.— The Council have asked the Local Government Board to 
cancel the sanction given in October, 1900, to borrow £30,000 for 
electric lighting. "The Council obtained a provisional order without 
a transfer clause, but an agreement had been made with Edmundson's 
Electricity Corporation to establieh and maintain electricity works 
as sub-undertakers under the Council The present action of the 
Council does not affect the Company's scheme. 


, Servia.—It is announced that the town of Nich is about to be 
lighted electrically. £24,000 is to be borrowed for the purpose of 
construction and equipment of electricity works and the supply and 
laying of the necessary mains and cables. 


Spain.—At .10 a.m. of Sept. 23 tenders will be opened at the 
Town Hall, Celanova, for the installation and working for 20 years 
or leas of a concession for the supply of electricity to the town. 

At 10 a.m. of Sept. 19 tenders will be opened at the Town Hill, 
Cabeza de Buzy, for the erection and equipment of electricity works 
for a concession for 25 years. 

Further particulars are hee regarding these concessions in the 
Madrid Gazsite for 13th and 16th inst., which can be seen by appoint- 
ment at The Electrician Offices. 

So soon as the necessary capital for the construction of an elec- 
trical railway between the towns of Vich and Amer (Gerona) ia 
subscribed tenders will be invited for the construction and equip- 
ment of this line, the estimated capital expenditure being about 
£250,000. The concessionaire is Senor Don Teodoro de Mas Y. Nadal, 
of Vich, Gerona, Spain. 


Stirling.—The Council are considering the proposals of a local 
company to construct electric tramways between Stirling and Bin- 
edis through St. Ninians, the company taking current from the 

ouncil. 


Swadlincote.—The Council will oppose the application of the 
Provincial Electric Supply and Traction Co. for a provisional order 


Sweden.—The popularity of the telephone in this country isa 
feature of electrical development. An excellent service is now being 
constructed all over the country which embraces nearly every large 
farm aud country seat.: The subscription is about £3 per aunum 
plus an initial charge to cover cost of connection. 


Swindon.—The Guardians have been notified by the Local 
Government Board that, as their workhouse is at present lighted by 
as, it is not desirable that electric lighting should be substituted. 
n any case the guardians should obtain current from a public ser- 
vice rather than put down independent plant. The guardians’ con- 
sulting engineer (Mr. Peers) reports that electric lighting would b: 
cheaper than gas, but that the cost of obtaining current from th: 
Corporation's mains, 3 miles distant, would be prohibitive. A letter 
to this effect has been sent to the Local Government Board. 


United States Consular Reports.—A noticeable feature of the 
consular reporta sent in to the United S:ates Governmen: is the 
addition of illustrations wherever these will assiat United States 
manufacturers to a better understanding of “foreign ” commercial 
requirements. Much additional interest is given by this means to 
these always instructive communications. 


Visit of the Shah —Yesterday the Shah of Persia, who, like hi: 
predecessor, makes the most of his time when makicg a visit, 
inspected the works of the Sir Hiram Maxim Electrical and Engi- 
neering Co., at Gillingham-street, Victoria, London, S. W., and 
was shown over the works by the chairman (Mr. J. de Meray) and 
by Sir Hiram S. Maxim and other directors and officials of the com- 
pany. The complete process of incandescent lamp manufacture was 
explained to His Majesty, who took a lively interest in the proceed- 
inge, inspecting each detail with great minuteness. Sir Hiram Maxim 
sul equently fully explained the working of a number of quick- 
firing Maxim guns, and the Shah handled some of these machite: 
with considerable dexterity. His Majesty, and a suite of between 
20 and 30 members, enjoyed their visit to the works, which lasted 
for nearly two hours. 


Water-power in America.—The estern Electrician of Chicago 
states that it is proposed to erect plant south of Joliet (III.) to 
develop 20,000 н.р. The scheme was originally formulated in 1900, 
but abandoned, The necessary work preparatory to the setting of 
the turbines will now be commenced. There is no difficulty antici- 
pated in disposing of the power generated. 


Westinghouse Works.—A party from South Australia, including 
Sir Edwin T. Smith and Mr. Arthur W. Ware, ex-mayor of Adelaide, 
visited the Westinghouse works at Trafford Park, Manchester, on 
Friday, making a complete tour of the immense modern workshops. 
Adelaide has embarked upon a large scheme for the conversion of 
ils horse tramways to electric traction and the construction of new 
lines, the contract being placed with the British Westinghouse Co. 


Wilts. and Somerset Electric Power Scheme.—A syndicate 1з 
promoting a scheme for the erection of electricity worka for supplying 
current in bulk to towns and district in the counties of Wilts an 
Somerset. The generating station is to be situate at Radstock. It 
is proposed to supply towns within a 15-mile radius, including 
Trowbridge, Bradford-on-Avon, Westbury, Frome, Bath, Warminster 
and possibly Melksham, Shepton Mallet, Wells, &c. 


Wireless Telegraph Stations.—Tuesday's London Gazette con- 
tained a list of Marconi wireless telegraph stations. This list 
includes the following in addition to the list which appeared in 
“ The Electrician” Electrical Trades’ Directory and Handbook for 
1902, p. 441 :—F rinton-on-Sea, Haven (Poole), Malin Head, Innis: 
trahull, Nieuport (Belgium), Belle Isle and Chateau Bay (Labrador) 
and Sagaponack (Long Island, U.S. A.). This list does not include 
the British Admiralty stations, 
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Withnell.—4A committee has been instructed to report upon elec- 
tric lighting. 


Worksop.—The questions of reducing the charges for electric 
current, and of adopting a system of wiring consumers’ premises on 
the hire-purchase system, are under consideration by the Electric 
Lighting committee. 


Bports. —The sports of the staff of the Peel works of the General 
Electric Co. took place at Manchester on Saturday, when over 5,000 
spectators were present. There were over 300 entries for the 18 
events, and competition was in all cases keen. Mr. J. A. Davis 
won the Eckstein cup, presented by Mr. A. Eckstein, the managing 
director of the company, to the winner of a 2205da. flat handicap, 
the finish being a very close one. The electric light department 
won the departmental team race and the tool shop team the tug of 
war. Mrs. Eckstein presented the prizes and Mr. A. Brooker, 
manager at the Peel works, at the close of the sports, moved & hearty 
vote of thanks to Mr. and Mrs. Eckstein, which was carried with 
acclamation. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week] 


TENDERS INVITED. 


St. Petersburg (Russia) Towa Council require tenders for the 
reconstruction of the existing three horse-drawn tramways in the 
city to electric traction, and fur the construction and equipment of 
an electric power station. Conditions of tender, application forms, 
&c., can be obtained, on request, either by post or telegraph, from 
the Stadt-Amt., S: Petersburg, Russia, where projects have to be 
lodged and tenders sent by tha 1st (14th) Nov. next. An advertise- 
ment gives additional particulars. 

By command of the /’ustmastcr General tenders will be received 
until 10 am. of Sept. 29 for the supply of Swedish, Norwegian or 
Finland red fir telegraph poles, and for creosoting tame, in accor- 
dance with particulars set out in an advertisement elsewhere. Forms 
of tender and particulars of Mr. S. C. Hooley, controller of stores, 
G. P. O., London, E. C. 

West Ham Corporation invite tenders for steam exhaust, feed water 
and drain piping, water softener, steam traps and separatora ; also 
circulating and air pump, discharge piping, water purifier and vapour 
pipes. Specifications, &c, from the borough electrical engineer 
(Mr. James K. Bock), and tenders to the town clerk (Mr. Fred. E. 
Hilleary), Town Hall, Stratford, by 4 p.m. Sept. 4. An advertise- 
ment contains iurther particulars. 

West Ham Corporation also invite tenders for tramway permanent 
way construction and paving, including copper bonding. Tenders 
by 4 p.m. Sept. 4. 

Kirkcaldy Corporation invite tenders for the supply and delivery 
of electricity meters. Specifications, &c., irom the town clerk 
(Mr. Wm. L. Macindoe), to whom tenders by Sept. 8. Specification 
can be seen at, but not obtained from, the office of the consulting 
engineers (Messrs. Kennedy and Jenkin, 17, Victoria-street, West- 
minster, S. W. See also advertisement. 

Limerick Corporation invite proposals for wiring consumers’ pre- 
mises on hire-purchase or other system. Particulars are given in an 
advertisement, and additional information can be obtained from the 
consulting engineer, Mr. J. Enright, 202, Holland-road, London, W. 
Proposals to town clerk (Mr. W. M. Nolan) by Sept. 1. 

Leicester Tramways committee invite tenders for tramway track 
material, feeder cables, telephone and test wires, overhead electrical 
equipment and copper bonds, steam-raising plant, engines, gene- 
rators, batteries, boosters, switchboard, overhead travelling crane, 
electric tramcars, &c., &c. Tenders by noon Sept. 3. 

The directors of the North-Eastern Railway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
(mostly double track) in the neighbourhood of Newcastle-on-Tyne. 
Tenders to secretary, York, by noon Oct. 7. 

P The Metropolitan Asylums Board invite tenders for an electric fire 
alarm installation at the Orchard Small-pox Hospital, near Dartford. 
Tenders to the oftices, Embankment, London, E. C., by 10 a.m. Aug. 28 


King's Norton and Northfield Urban District Council are prepared 
to lease their powers under their electric lighting order of 1898. 
Offers to Mr. E. Docker, 10, Newhall.street, Birmingham, by Sept. 18. 

Manchester Electricity committee require tenders for steelwork 
d а high level railway at Stuart-street station. Tenders by noon 

ept. 1. 

Manchester Tramways committee require tenders for electrical 
repairing stores, fitters’ toola, &c. Tenders by 1 p.m. 30th inst. 

Bury Tramways committee require rails, fishplates, points and 
crossings, &c. Tenders by 28th inst. 


Swansea Corporation require telephone conduits, cables, poles 
instruments, &c. Tenders by Sept. 1. | 

Bristol Guardians require tenders for boilers, &c., and for wiring 
and electric fittings for the infirmary. Tenders by noon, Sept. 10. 

Doncaster Corporation invite tenders by 28th inst. for ejector con- 
denser plant, with pumps, &c. 

Stretford Council require tenders for steelwork and overhead 
power travelling crane. Tenders by 30th inst. 

Blackpool Electricity and Tramways committee require about 310yds. 
of 20in. gauge tramway rails and 10 waggona, Tenders by Aug. 31. 

Edinburgh Corporation require tenders by 26th inst. for cast-iron 
pillar boxes for street section fuses. | 

Glasgow Corporation invite tenders for cast-iron columus, bases, 
and brackets, and steel poles for arc lighting. Tenders by 25th inst. 

The British Municipality and British Municipal Extension at 
Tientsin, China, invite proposals until Nov. 30 for lighting concessions 
by electricity. Mr. A. W. Harvey Pellingham is secretary and engineer. 


The Portuguese authorities at Lourenço Marques will shortly invite 
tenders for eight electric conveyors ot the Temperley type. British 
firm3 wishing to tender should apply for particulars to his Excellency 
the Governor, Loureng;» Marques, Portuguesa East Africa. 


The Norwegian State Railway authorities invite tenders until Sept. 13 
for telegraph wire, porcelain insulators, insulator holders, &c. Par- 
ticulars from Inspector of Telegraphs, Stoners Gade, Christiana, 

Malagon (Ciudad Real, Spain) Municipal Council invite tenders 
until Sept. 20 for an electric lighting concession for 20 years. Ten- 
ders to El Secretario del Ayuntamiento. 

Amsterdam Municipality invite tendera until Sept. 8 for delivery 
and laying of the entire network of cables for the municipal elec- 
tricity works. Particulars from director of electrical worke, O. Z. 
Achterburgwal 213, Ams‘erdam. 


TENDERS RECEIVED AND AOCEPTED. 


Messrs. Drake and Gorham have secured a.further order from 
Harrods’ Stores for 84 Jandus arc lamps to be used for the lighting 
of the extension of premises in Brompton-road, London. With this 
addition Messrs. Harrods will have over 300 Jandus lamps in 
regular operation. 

Messrs. Willans and Robinson have received an order through the 
Lancashire Dynamo and Motor Co. for a 575 ІН P. compound engine 
for direct coupling to a dynamo of the latter company’s make for 
traction purposes at Wrexham. 


Elmton-cum-Creeswell Parish Council have accepted the tender of 
John Davis & Son (Derby) for the supply and erection of electricity 
generating plant at £590. 10a 

An order has been placed with Messra. Willans and Robinson for 
a 360 1 H.P. compound engine for driving spinning machinery by a 
rope drive at Bahia, S. America. 

Warrington Guardians have accepted the tender of Messrs. Morton 
and Sampson for electric lighting extensions at the workhouse at 
£59. 10s. 


The Australian Federal Government has accepted the following 
tenders :— B. Diercks & Co. (Proprietary) for 23 miles of 78 pairs 
metallic return telephone cable at £529. 8s. per mile ; 23 miles of 
52 pairs at £386, 6з. per mile; 5 miles of 39 pairs at £324 per mile 
and 5 miles of 26 pairs at £243 per mile ; also that of Siemens Bros. 
& Co. for 24 miles of 13 pairs metallic return telephone cable at 
£177 per mile. The tender of Messrs, Diercks & Co. has also been 
accepted for three Hookham or other approved types of recording 
kilowatt meters (capacity 150 to 200 amperes, 100 volts, continuous 
current) at £7. 103. each and two meters (50 amperes, 110 volts, con- 
tinuous current) at £5. 178. each. The tender of Messrs. Lawrence 
and Hanson has been accepted for rheostats, wound with No. 6 plati- 
noid wire on porcelain formers, at £1. 53. each. 

The tender of the Australian General Electric Co. has been 
accepted by the Melbourne City Council for the supply of 63,350 
incandescent lamps for £2,418. 


BUSINESS NOTICES. 

St. Helens Cable Co., whose London address has hitherto been 
32, Victoria-street, S.W., have now taken additional offices at 
30, Victoria-street. 

Messrs. J. G. Irving and J. S. Plumtree, electrical engineers, 
trading as Irving and Plumtree, 12, Canal-street, Nottingham, have 
dissolved partnership. Mr. Irving continues, 


BANERUPTOIES AND LIQUIDATIONS. 


A fourth and final dividend (3jd.) is роза at Bankruptcy- 
buildings, London, in the failure of В. В. Wake, formerly trading 
with Н. S. Saunders as mica merchants, &c. 
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Mr. Anderson, electrical engineer, Tonbridge, appeared for public 
examination at Tunbridge Wells, on Friday. Debtor who had for 
artner a Mr. Perkins, received a salary for managing the electrical 
business the original idea being to work the business by means of a 
syndicate. Examination closed. 


Claims against G. H. Bentley, electrical engineer, 63, Cross-lane, 
and 8, Grafton-street (formerly trading at 18, Market-street), Earles- 
town, Lancs., must be in by 30th inst. to Mr. C. J. Dibb, Byrom- 
street, Mancheater. 


J. F. Worthington and G. Nuttall (trading as J. Worthington & 
Co.), electrical engineers, Foundry-street, Hanley, have been 
adjudicated bankrupt. 


It has been resolved to wind up voluntarily the Southern Elec- 
trical Installation and Wiring C». (Ltd.). Mr. W. J. Larcombe, 
Hastings, is liquidator. 

The South Shields Electrical Eagineering Co. (Ltd.) is to be 
wound up voluntarily, and Mr. M. Stainton, 18, Grainger-street 
West, Newcastle-on-Tyne, is liquidator. 


Claims against the Davy Electrical Construction Co. (Ltd.) should 
be sent to Mr. G. Frampton, 37, Casselden-road, Harlesden, London, 
N.W., by Sept. 26. 


Electric Lighting Boards (Ltd.)—As announced in our © Legal 
Intelligence,” an order was made on Wednesday by Mr. Justice 
Swinfen Eady for the appointment of a receiver and manager of the 
Electric Lighting Boards (British Mfg. Co.), Ltd. We have been 
asked to state that the company, being in financial difficulties, has 
decided to go into voluntary liquidation, and that a reconstruction 
scheme is on foot under which both creditors and shareholders will 
be protected. The original Electric Lighting Boards Syndicate, 
who were debenture-holders of the British com , have appointed 
a receiver to protect the assets and carry on Ше usiness in Great 
Britain for the present. It is further state i that the position of the 
British company does not affect the foreign concerns working the 
company’s system. 


Catalogues and Price Lists Wanted.—In an advertisement 
Mr. John Denham, electrical engineer to the Cape Government 
Railways, announces that he requires catalogues and price lists of 
electrical plant and apparatus, including engines (steam, oil and gas), 
5 1 sets and motors (alternating and continuous- 
current), boilers, feed-heaters, condensers, pumps, &c., electric 
cranes, cables, wires, electric lamps, fittings, measuring instruments, &c. 


Works Premises for Sale.—Messre. Miller and Abbotts, 30, 
High-street, Banbury, will sell by auction at the White Lion Hotel, 
Banbury, on Sept. 3, at 5 p.m, freehold premises with extensive 
frontage to the Oxford and Birmingham canal See advertisement. 


Plant for Sale.—The Newcastle-upon-Tyne Electric Supply 
Co, (Ltd.) having recently changed over their system of supply from 
alternating to direct current, have some plant for disposal, particulars 
of which are set out in an advertisement. Additional information 
cau be obtained from the general manager, 50, New Bridge-street, 
Newcastle-on-Tyne. 

Northgate Mansions (Ltd.), Gloucester, have for sale a 20 B H. P. 
gas engine, a dynamo (60 amps. 200 volts), switchboard, belting, ќе. 
See advertisement. 


Rock Drill Oompetition.—On 25th ult. official competing tests 
were made at Düsseldorf Exhibition between the different rock- 
boring machines on the market, and we are informed that the 
Schuckert combined electric compressed air percussion drill was able 
to show the best results in the competition. 


Catalogues.— The Lahmeyer Electrical Co., 109-111, New Oxford- 
street, London, W.C., have ready an illustrated description of their 
ара, type of continuous-current dynamos (for direct coupling). 

hese machines are built for all outputs and speeds. 

A large batch of catalogue sheets is to hand from the General 
Electric Co. covering the subjects of enamelled steel conduit, electric 
fans, deadbeat moving coil ammeters and voltmeters, flexible corde, 
E.C.C. dry batteries, wires and cables, electric bells, switches and 
switchboards, &c. All the lists are fully illustrated, and go to 
complete the company’s general catalogue. 

A list of V-type dynamos and motors (pamphlet No. 1,001) is issued 
by the Union Electric Co., 151, Queen Victo-ia-street, London, EC, 
in which the advantages of these machines for various and special 
purposes are set out. Particular stress is laid upon the merits of the 
enclosed ventilated type of motor supplied by the company, on the 
ground that by the special method of ventilation adopted the 
machine can be rated as highly as the open-type motor. Patent 
adjustable pole-pieces give the brushes a fixed position as regards the 
machine. 

The Sun Fan Co., 4a, Thornton-road, Bradford, have ready two 
lists, cenm respectively with electrically-driven and belt-driven 
fans. The first-named list gives a very complete specification for 
electric fans, with comprehensive tables of speeds, volumes and 
powers, weights, &c, A double-effect electric fan, specially suitable 

or nigh: pressure driving or where a reversible fan is needed, is illus- 
trated in the list, and a self-closing shutter device to prevent back 


draft when the fan is stopped. 
dang erous positions are also shown. 

essra, Wallach Bros., 57, Gracechurch, London, E C. have ready 
а new list (section К) of hydraulic gauge-testing pumps, drilling 
machines, tool-grinding and sharpening machines, steam engine 
indicators, drills, vices, &c. The illustration shows an electrically- 
driven emery grinding machine for use with direct current at 110 


Wire guards for fans placed in 
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Wallach’s Emery Grinding Machine, Electrically-drivep. 


and 220 volts. A socket and coil is supplied with this machine, 
and current can be taken from an ordinary incandescent light 
circuit, А set of wheels of diameters ranging from 4}in. to Sin. can 
be used with these machines. With machines working on a 220 
voltage a speed controller is necessary for starting the motor and 
regulating the machine to any desired speed. 

Messers. W. F. Dennis & Co., 23, Billiter-street, London, E. C., have 
ready, for the trade only, the 1902 issue of the Fredennis" wire 
gauge table and trade price list. 

Pamphlets 1301-2, issued by the British Thomson- Houston Co, 
describe and illustrate slow and moderate-speed motors, motor- 
driven air compressors, aud traction motors respectively. With the 
last-mentioned pamphlet a price list of spare parts, &:., of traction 
motors is given. i . 

A pocket price list of E.P.S. storage cella for rough calculations 13 
issued by the Electrical Power Storage Co., 4, Great Winchester- 
street, London, E.C. Au imposing list of some of the larger power 
stations in Great Britain for which E.P.S. batteries have been sup- 
plied is listed on a separate sheet, and there is also a list of stations 
where these batteries are in course of erection. This includes orders 
for the Underground Electric Railways Co. (the company which 1s 
carrying out the electrification of the London underground railways) 
and for the local authorities at Barking, Barnsley, Birkenhead, 
Broughty Ferry, Chelsea, Cleckheaton, Hen don. Hornsey, Norwich, 
Tadcaster and Walsall, and the Midland Light and Power Co. Birken- 
head and Tadcaster have each two batteries under construction. 
Liverpool Corporation electricity works have 12 E. P. S. battery sets 
installed. 

One of the oldest firms engaged in the design and manufacture of 
electric light fittings of all kinds is Messrs. Benham and Froud, of 
Chandos-street, London, W.C. This firm have just issued a nicely 
illustrated list giving a selection from a large number of original 
designs of which manufactured examples can be seen at the com- 
pany's showrooms. It is claimed for many of these that they are 
of the most up-to-date design. The list is particularly strong 1n 
fittings suitable for churches and public buildings, and in this class 
of work Messrs. Benham and Froud have special and unique expe- 
rience. The complete installation of the electric light in ecclesias- 
tical structures is carried out by this firm, who can claim some of the 
best work of the kind in the kingdom. 

Messrs. L. M. Ericsson & Co., 154-5, Temple-chambers, London, 
E.C., forward a copy of the 1902 edition of their catalogue of tele- 
phones and accessories. The catalogue comes as the forerunner of 
the establishment by Messrs. Ericsson & Co. of a large factory at 
Tottenham, London, N., and the catalogue itself is an excellent 
earnest of the completeness of the company’s facilities for filling 
orders of any magnitude for telephone apparatus and accessories. 
Telephone subscribers in the United Kingdom have by this time 
become familiar with the instruments supplied by this firm, who 
have previously manufactured their goods at the parent factory at 
Stockholm, or at the factory more recently erected and equipped at 
St. Petersburg. The catalogue is fully illustrated and is carefully 
compiled and systematically arranged. | 

illard's Storage Battery Co., Cleveland, Ohio, have prepared a 
new catalogue of Willard batteries illustrating the standard ty pes. 

Exports of Blectrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including tplegraph and telephone 
wire and material, but not including electrical machinery, which 
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is not separately specified) from Aug. 13 to 19, with the ports of | 14,732 Т. B. Murray and N. O. FoLrox. Glasgow. Magneto-electric 
destination :— А generators. 
A frioa—Alexandria, £51; Саре Town, £400 ; Durban, £1,605 (includ- | 14,758. T. CHALMERs. Manchester. Lampholders. 


ing £865 telegraph material). 
lasia—Adelaide, £387; Auckland, £217; Melbourne, 


2877; 


Argentina — Buenos Ayres, £405. Austra- 
£107 ; Perth, 
Sydney, £238. Belgium—Ostend, £377. | Brazil —Rio Janiero, 


£2,246 (telegraph material). British Guiana — Demerara, £365 (telegraph 
material). Chinu—Shanghai, £41. Denmark — Copenhagen, £83 (telegraph 


wire). 


Fanning Island—£350,000 (telegraph cable). India Calcutta, 


£3,405 (including £2,397 telegraph wire): Madras £46. Stam—Bangkok, 


£737. 


West Indies —St. Lucia, £44 (telegraph wire). 


Straits Settlements—Singapore, £15. Sweden— Gothenburg, £183. 
Total £361,527 against 


£11,234 in the corresponding week last year (Aug. 14 to 20). 


PATENT RECORD. 


ran — 


The following List of Applications for Patents and Specifications published 


has been compiled 


for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 


Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nors.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application 1s made in London, 


14,297. 
14,319. 
14,326. 
14,329. 
14,334. 
14,544. 


14,548. 
14,549. 


14,515. 
14,574. 
14,584. 


14,586 апа 14,587. 


14,401. 
14,430. 


14,464, 
14,471. 


14,479. 


14,482 and 14,498. G. L. Apamsoy, J. Extras and E. E. ADAMSON. 


14,487. 
14,489. 
14,507. 
14,523. 
14,538. 
14,524. 
14,547. 
14,572. 
14,573. 
14,574, 
14,583. 
14,605. 


14,612. 


14,623. 


14,652. 
14,667. 
14,670. 
14,676. 
14,680. 
14,683. 


14,715. 
14,716. 


14,728. 


June 24, 1902. 
C. F. HzATH. Electric time switches.“ 
C. ScHwABE. Liverpool. . Incandescent lighting devices. 
О. ZIELINSKI. Switch-holders for incandescent lamps. 
G. C. Marks. Storage batteries. (Smith Storage Battery Co., U.S.)“ 
F. J. W. HarcH. Trolley wheels for electric cars. 


Н. Bremer. Arc lamps. 
June 25, 1902. 
J. LAmlaw. Glasgow. Electric centrifugal machines. 
J. FERGUSON and KELVIN AND J. WHITE. Glasgow. Electrostatic 


apparatus for measuring potentials. 

LANCASHIRE DYNAMO AND Motor Co. and R. S. McLeon. Liver- 
pool. Regulating charge and discharge of storage batteries. 

NATIONAL RAIL AND TRAMWAY APPLIANCES Co. and P. McCuLLovan. 
Liverpool. Swivelling electrical collector trolley head. 

C. FRANKLIN. Bristol. Apparatus fur ohserving the sparking of 
plugs without removing them from motors. 

Р. L. E. LEDERLIN, Electrolytic manufacture of 

chlorates and perchlorates. (Date applied for Jan. 8, 1902, date 
of application in France.)* 

R. B. RoxBy. Incandescent lampe. 

T. H. W. HiaGINS,. Type printing telegraphic instruments. 

June 30, 1902. 
Bournemouth. Portable transformers. 
Glasgow. Regulator for electric 


E. E. Mappox. 

W. Тномѕом Baron KELVIN. 
instruments. 

А. А. Gugst. Birmingham. Shade or globe holders. 

Man- 
chester. Magnetic separators. . 

E. W. Cowan and W. B. Dare. Manchester. Automatic cutouts. 

T. HzSKETH. Folkestone. Maximum demand meters. 

J. S. HicuriELD. St. Helens. Controlling devices for electric 
motors. 

A. P. MAXFIELD and C. R. GERRARD. 
motor cycles and other services. 

A. GRAMMONT. Electro-goniometers. (Date applied for Dec. 20, 
1901, date of application in France.)* 

E. К. GILL. Coupling for electric lamps. 

Е. Weston. Electrical measuring instruments.“ 

SIEMENS Bros, & Co. Lightning conductor for electrical instal- 
lations. (Siemens and Halske A.G., Germany.)* 

EDISON AND Swan Unitep ErzcTRIC LIT Co., J. SHEPHERD and 
Н. D. Gover. Switches for electrical glow lamps.“ 

G. H. Hitt. Controlling apparatus for electric cars.“ 

G. E. GarrFE and G. GALLOT. Electrolytic interrupters. 

Easton & Co. (LrTD.), P. I. UNwin and J. Взовмвтлр. Starting 
awitches for electric lifte. 

J. H. HEaNER. Incandescent electric lighting. 


July 1, 1902. 

J. ATKINSON. Cheshire. Continuous-current dynamos, motors 

and converters, 

(i. WESTINGHOUSE. Arc lampe. 

E. SCHATTNER. Electricity meters. 

H. WALK BR. Operating points of electric tramways. 

W. M. Brown. Electric railways.* 

A. SCHWEHR and P. WAGNER. Arc lamps. 

C. Wist-Kunz. Driving mechanism for electric machine tools. 
e re for July, 20, 1901, date of application in Switzer- 
and. 

S. Н. Snonr. Electrical starting and regulating mechanism for gas 
or petroleum engines. 

T. H. Jongs. Automatic electric lock and block signalling. 

July 2, 1902. 

R. BEATTIE. Manchester. Instrument for measuring or comparing 

transient currenta. 


Electric ignition devices for 


14,741. 
14,761. 


14,761. 
14,768. 
14,772. 


14,713. 
14,774. 
14,780. 
14,781. 


14,788. 
14,790. 


14,808. 
14,829. 
14,856. 
14,851. 
14,855. 


14,869. 
14,878. 
14,883. 


14,884, 


14,887. 
14,897. 


14,899. 
14,901. 
14,910. 
14,947. 


M. Mercier. Manchester. Electric propulsion of wheeled vehicles 
and boats. 

J. D. F. ANDREWS and ELECTRICAL PRODUCTIONS LIMITED. Tumbler 
switch. i 

E. R. GILL. Electric lamps and switches. 

E. R. GILL. Portable electric lights. 

SrEMEXS Bros. & Co. Liquid starting apparatus for electro-motora. 
(Siemens and Haleke A.G., Germany.)* 

SIEMENS Bros. & Co. Controlling electro- motors from a distance. 
(Siemens and Halske A. G., Germany.)“ | TES 

VICKERS, SONS AND Maxim, А. D. WILLIAMSON, and C. L. SUMPTER. 
Electric working of reciprocating tools. 

T. J. HOWELL and A. A. ANDREW. Sawbridgeworth. Creation, 
multiplication and application of E. M. F. 

B. J. B. Minis. Subjecting gases to high-tension electrical dis- 
charges. (Atmospheric Products Co., U. S.) * | 

E. W. SCHNEIDER. Automatic switches for telephones.* 

JOHNSON-LUNDELL ELECTRIC TRACTION Co, Armature wi ndings. 
(R. Lundell, U.S.)* 

July 3, 1902. 


T. Henwoop. Brighton. High-tension switch. 

E. WirsoN. Detectors for space telegraphy. 

K. Кіѕні. Field magnet cores of dynamo-electric apparatus. 

L. LoRNER and F. PonscH&E. Electric vehicles. 

SIEMENS Bros. & Co. Electrical transformers for mono and poly- 
phase currents. (Siemens and Halske, A. G., Germany).“ 

Н. H. LAKE, Arc lamps. (H. Cuénod, Switzerland.) 

J. H. HEGNER. Incandescent lamps. 

W. Arrkzxw. Telephonic intercommunication systems.“ 

July 4, 1902. 

Н. H. Lake. Electric distribution systems. (General Electric 
Co., U.S.) 

J. C. Воотн. Bradford. Electric battery. 

W. HARRISs, H. BngckNELL, E. М. Munro and H. J. Rogers, 
Bristol. Frogs or points for overhead wire systema. 

E. ScHATTNER. Safety fuses for electric circuits. 

G. ATHERTON. Manchester. Brakes of electric tramcars. 

Н. I. Jacqugs. Bristol Electric capstans. 

C. F. Baupry. Electric systems. (Date applied for Dec. 14, date 
of application in France.)* 


14,962. A. WAKEFIELD. Conduits. 
14,971. M. ManRcowsKI and C. Оовіск. Automatic telephone exchange 
apparatus. 
July 5, 1902. 
14,977. R. C. HARPUR and L. W. Woopman. Dover. Electric reflector 
glow lamp. 
15,029. W. Sou. Liverpool. Lifeguards for electric vehicles. 


15,038. 
15,039. 
15,049. 


Ввітізн THOMSON-HovstTon Co., A. J. IRELAND and F. SAMUELSON. 
Arc lamps. | 

British ,THoMsON-Hovuston Co. 
circuits, (W.S. Moody, U.S.). 

J. B. BiRNBAUM. Telephone switches. (Telephon Fabrik vorm. 
J. Berliner, Germany)". 


SPECIFICATIONS PUBLISHED. 


Connecting multiphase electric 


Norts.—All Specifications can be obtained at the uniform price of 8d. each. 


. KEELER. 


1902. 
BacH. Switches for electric lighting. 
Happan (Peck). Dynamo-electric generators. 


. OXLADE and RICHARDSON. Audible electric telegraphy. 
. RENDER. 
. NORDEN. 
. VaANDAM and Marsa. Switches, wall plugs and bases for same. 
. OFFENBROICH aud MArELr. 
. Brown. Electric switches and application to electrically-propelled 


Fuse head for electric blasting. 
Electric lamp sockets. 


Automatic electric alarms. 


vehicles. 
Electric railway crossings and switches. 


NEW COMPANIES, STATUTORY RETURNS, ёс. 


— — 


CALVERT'8 MOTOR Co. (LTD.) — Reg. Aug. 16, capital £5,000 in £1 


shares, to acquire the businoss of G. Calvert, and to carry on the business 
of electrical engineers, manufacturers of motors, motor cars, launches and 
cycles, builders of carriages, rolling stock, &c. The first directors are G. 
Calvert, W. C. Head (chairman) and A. J. Woolnough. Reg. office: 487, 
Kingsland-road, N. 

FLATHER & OO. (LTD.)—Reg. Aug. 12, capital £3,000 in £1 sbares, to 
acquire the business of electrical engineers carried on at Leeds as Flather 
& Co., and to carry on the business of electrical engineers, machiniste, 
manufacturers of rolling stock, motora, dynamos, accumulators, cables, 
wires, &c. The subscribers are J. Camm, elèdtrician, A. Hather, electrician, 
A. Burton, S. Anderson, L. Flather, electrician, H. Cross, engineer, and G. H. 
Pedley. J. Camm is sole director. Reg. office: Park Electrical Works, 
Marshall-street, Leeds. 

NEW GUTTA-PERCHA CO. (LTD.)—Reg. July 30, capital £200,000 in 
£1 shares, to enter into an agreement with Н. Woolner, R. S. Jones and 
S. Bibby, and to manufacture, refine, mix, prepare, grow, import and export 
and deal in indiarubber, gutta-percha, balata and other gums ; also as 
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cable manufacturers, mechanical, electric and consulting engineers, &c. 
Reg. office: Dashwood House, London, Е.С. 


SLOUGH AND DATCHET ELECTRIC SUPPLY CO. (LTD.)—Reg. Aug. 12, 
capital £50,000 in £1 shares, to carry on at Slough and elsewhere the buei- 
ness of an electric light aud power company, to generate, distribute and 
supply electricity, and to carry on the business of manufacturera cf and 
dealers in apparatus and appliances used in connection with the same, elec- 
tric launch and electric carriage builders and fittera, &c. The subscribers 
аге H. L. Prior, J. P., T. Moseley, J.P., A. A. Somerville, A. H. Thornton, 
J. P., banker, А. W. Shipley, brewer, and Capt. C. C. Higgins (each with 
500 shares) and C. J. Jackaman, C. E., R. de Salis, J. P., and E. Riley 
(with one share each). The directors are T. Moseley, H. L. Prior, A. A. 
Somerville, A. H. Thornton, A. W. Shipley, C. J. Jackaman and Capt. C. C. 
Higgins. Reg. office: 11, Mackenzie-street, Slough, Bucks. 


J. THACKRAH & SON (Lr D.) — Reg. Aug. 11, capital O6, O00 in £1 shares, to 
acquire and carry on the business of wholesale ironmongers, mill furnishers, 
electrical and sanitary engineers, carried on at Halifax as J. Thackrah & 
Son. Reg. office: 3, Fountain-street, Halifax. 


CITY NOTES. 
— 


MEMORANDA.— Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 2444. per oz. (Aug. 21). Consols (22 per cent.) 943—95 for 
money, 94;§—95,', for account; 24 per cent. 951—953 (Aug. 21). Consols 
Pay day, Sept. 1; Stocks and Shares Continuation Days, Aug. 26 and 
Sept. 9; Ticket Days, Aug. 27 and Sept. 10; Pay Days, Aug. 28 and Sept. 
11 ; Mining Share Carry-over Days, Aug 25 and Sept. 8. 


BRITISH INSULATED WIRE CO. (LTD.) - An interim ordinary dividend 
has been declared for the half-year to June 30 at the rate of 8 per cent. per 
annum. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—Dividend warrants for preference and ordinary shares have been 
posted. | 


ELECTRICAL LUMINISCRIPTOR СО. (LTD.)—Extraordinary meetings 
were held yesterday (Thursday) to decide upon the best course to be taken 
in dealing with the company’s affairs, and, if considered ne-essary, to 
wind up. 


FURNESS RAILWAY CO.—At the meeting on Tuesday the chairman 
(Sir John Hibbert) said the directors would consider the question of elec- 
tric traction, and would not be behind others in adopting improvements. 
They were also experimenting with oil fuel for their locomotives. 


GERMAN EAST AFRICA.—4A syndicate has been formed at Osnabrück, 
Germany, to promote a German East African mining and electrical com- 
тапу, with a capital of 800,000m. (£40,000). 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—An interim ordi- 
nary dividend at the rate of 12 per cent. per annum for the half-year to 
June 50 will be paid on Sept. 1, comparing with 10 per cent. last year. 
The hilf-year's 44 per cent. preference dividend will be paid on same date. 


IMPERIAL TRAMWAYS. CO. (LTD.)J—AÀn interim ordinary dividend for 
the half-year to June 30 is declared at the rate of 10 per cent. per annum, 
payable 23rd inst. 

LONDON ELECTRIC SUPPLY CORPORATION (LTD. Ihe interim report 
for the half-year ended June 30 states that the units sold were 1.971, 106, 
against 1,648,065 in the corresponding period of 1901, an increase 
of 525,041. The gross revenue was £38,455. 168., compared with 
£55,587. 15в. 11d. in 1901, and the net revenue was £16,466. 193. 7d., 
against £10,826. 1s. 6d., increases of £4,868. 23. 1d. aud £5,610. 188. 14. 
respectively. After payment of interest, a balance (including £1,489. 192. 
brought forward) of £10,816. 2s, 8d. is applicable to reserve and dividends 
on share capital. The imterim 5 per cent. preference dividend, payable 
Sept, 1, will absorb £6,230. 


LONDON GENERAL OMNIBUS CO.—The chairman (Ald. John Pound) 
announced at the meeting on Wednesday that motor omnibuses were being 
built for their approval by different firms, and they expected to have one 
delivered within the next few weeks ; but, so far, they had not seen one 
that fully answered their requirements. 


LONDON UNITED TRAMWAYS (1901) (LTD.)—An interim ordinary divi- 
dend is declared for the half-year to June 30 at the rate of 8 per cent. per 
annum, payable 23rd inst. 


MATHER AND PLATT (LTD.)—At the meeting on Wednesday, Sir Wm. 
Mather, M.P., said the results of the business for the past year justified 
the policy of having several distinct branches of engineering and machine 
making within one concern instead of depending solely on one branch. 
‘The dividend was approved. 


MERSEY RAILWAY CO.—In the report for the past year it is stated that 
-the continued decrease in receipts is due to the conipetition of electric 
tramways, and that the work for the conversion of the line to electric 
traction is well advanced. - 


NORTH-EASTERN RAILWAY CO.—At the half-yearly meeting оп Friday, 
Sir Joseph Pease, Bart., M.P., referred to the “diversion of urban pas- 
senger traffic by competing electric tramways,” and said that neither he 
nor the board were alarmed at euch competition, as while it drew upon 
them it ought also to feed them to some extent. It was confined for the 
present to short-distance traffic, and lad not seriously affected their 


revenue, but they must, of course, protect even their short-distance traffic, 
They considered the best way to meet new competition affecting some of 
the lines about Newcastle was by running more frequent trains. They had 
carefully ‘considered the use of electric traction, and had decided to equip 
57 miles in the neighbourhood of Newcastle and Tynemouth for elec:ric 
working. That step was only in the nature of an experiment, but they 
telieved it would be successful one, and would secure a fuller train service 
for the public, as well as greater economy. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered the further issue of 10,000 £5 fully-paid shares of the Calcutta 
Electric Supply Corporation (Ltd.), and 30,000 5 per cent. cumulative 
preference and 30,000 ordinary shares of £5 each (£3 paid) of the ("Бап 
Electric Supply Co. (Ltd.) to be quoted. Application has been made to the 
committee to appoint a apecial settling day in and to grant a quotation to 
the further issue of 50,000 £5 shares (£2. 10s. paid) of the Calcutt Tram. 
ways Co. (Ltd.), and to allow 190,00) £1 ordinary shares of the National 
Electric Wiring Co. (Ltd.) and £1,000,000 preferred stock (in lieu of the 
200,000 preferred £5 shares) of the National Telephone Co. (Ltd.) to be 
quoted. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—This 
company has made an issue of £20,000 4 per cent. debenture stock at par. 


— —ÓM—ÓM—— 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


, 


. 
42 


AGGREGATE. 
Week Inc. 
Line. ended iren. - 
B |") Noot Amount ges (a) 
£ £ £ ё 
Aberdeen Corporation. 8 ie | К E D 
Ayr Corporation ....... . Aug. 16 464 15 | 5,228 zu 
*Birmingham Tramways. „ 164,743 248 6 | 29,919 |+ 890 
*Blackburn Corporation. at "Aer s da 
Blackpool Corporation... „„ 14 | 2,523|+ 269 20 | 20,316 |— 779 
Blackpool and Fleetwood ,, 16 | 21532|+ 412 7 | 8649 — 754 
Bolton Corporation ...... ji 16 1901 ae 20 | 32,612 ‚+ 2,041 
: n , +2, 
Bradford Corporation ( 17 3.441 42188 }20 67,531 |-- 46,061 
Brighton Corporation... „ 17 1,065| .. 48 | 26,981 os 
Brisbane Tramways...... July 2 | 2,510|+ 553 1| 2510 + 558 
* Bristol Trams & Carriage Aug.15 | 5,425/+1,780, 6 | 31,690 |+ 6,037 
Buenos Ayres & Belgrano, July 20 | 2,758 1+ 165 5 | 8,697 + 597 
Burnley Corporation .. Aug. 16 827 ＋ 419 720 14,284 | + 5,525 
Calcutta Tramways Со... „ 16 625.345 ＋ RA, 0177 7 |B172,410 + RW, 183 
Cardiff Corporation „ 16 | 1,653 .. 20 26,763, ... 
Carlisle Tramways Со... „ 16 215 |+ 12| +53 | 5,724 + 399 
Central London Railway „ 16 6, 669 7 1,561 7 | 45,100 + 4,895 
City & South London Ry. „ 17 3,222/+1,35- 7 19,496 |+ 6,581 
Cork Elec.Tramways Co.] „ 14 886 ＋ 357, 832 | 17,337 |+ 2.203 
Devonport & Dist. Trams ,, 8! 593|- ы 513] 15,585 + 398 
Doncaster Corporation.. oes T — T 
Dover Corporation ...... „ 16 | óll|- 17 20| 4,781 |— 152 
Dublin & Lucan Railway , 17 132 — 26 7 957 — 114 
Dublin Southern Dist... , 15 | 1,1151+ 45 17 i - 8623 
Dublin United ............ | „ 15 4, 116 7 86| +7 26,994 
Dudley —Stour bridge. „ 8 | 1290|-- 80 513 25,184 |+ 3,139 
*Dundee Corporation „ 15 816|+ 152... m an 
East Ham Council ...... „ 16 505|+ 54 8 4,297 |+ 663 
Gateshead & Dist. Trams, ,, 8 899/+ 202 514 22,512 |+ 5,475 
Glasgow Corporation ...' ,, a a 75 E. abet — 1,237 
Gravesend ............... .. - х | ds 
Greenock & Port Glasgow „ 8 | 620 + 419) 514 15,262 |+ 9,116 
Hartlepool Tramways ..| „ 8 382|+  51| 314! 7,792 |+ 879 
Hull Corporation ......... „ 16 | 185Э|+ 132| 20 | 35,563 |+ 1,469 
Isle of Thanet Co. ..... „ 16 | 1,889 | + 576 7 9,909/- 88 
Kidderminster & Dist... „ 8 285 iu 21 n 5,871 | + 7 
Leeds Corporation ...... „ 16 5,258 +1,224 21 108,787 | T 18,336 
“Liverpool Corporation... „ 9 11,547 +1,003| 32 507,582 + 25,734 
Liverpool Overhead Rly. „ 17 1,604 — 130) 17 11,468 |— 833 
Manchester Corporation „„ 16 5,921 7,521 61 168,758 TER 
Merthyr...... ............. „ 8 254 — 559) 514, 6,401 |- 1,225 
Middleton ....... —" „ 8 290, .. 194 6,071 "nr 
Newcastle-on-Tyne Corp „ 16 2,745 ess ча a 
Oldham, Ashton & Hyde , 8 578 + 39 314 16,271 |+ 638 
Perth(W.A.)Elec.Trams „ 15 1,080 + 2383952 34,587 |+ 5,672 
Poole & Dist..........0... „ 8, 462 | - 36 314 7,719 |- 158 
* Portsmouth Corporatior,  ... jas vt Vei tou з 
Potteries ............ esej „ 8: 1,890'+ 89 514 45,910 + 1.721 
Salford Corporation. sin Seg. LP pan 
Sheffield Corporation. „, 17 4,455 + 688| 7 30,460 |+ 3,984 
Southampton Corp... „ 14 1,270 + 246 ee ee 
Southend Corporation... „ 13 498 ＋ 100) 19 5,698 i 
Southport Tramways ... , 8 4407 120 314 7,597 + 2,605 
"8. Staffordshire Trams. , 8 990 — 180 314 24,428 + 392 
Sunderland Corporation „ 17 1,575 P 72 20 24,487 + 2,209 
Swansea Trams... „ 8 681 - 167; 514 14,669 + 1,176 
Taunton Trams.....—.—' , 8 119 314 1,984 iei 
Tynemouth & Dist, .... „ 8 589 | + 64 314 8,718 + 768 
Weston-super-Mare ...... „ 6 482 .. 134 2,913 às 
Wigan Corporation ...... „ 14 219  .. 19 4,586 an 
Wolverhampton District „ 8 493:+ 511] 314 5,414 + 5.6% 


a) These comparisons are with the corresponding period last year. : 
; Partly electrical. t Minus 8 days. 1 Minus 2 days § Plus2days 4 Plus 3 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 
HBi'ckh'in & Gr’nw’ch D'st'ct Heco. Lt. Ord. (fc! v pa.) 
Do. 44 1st Deb. Stock Prv. Certs, (red. & con.).. 
Bourpemouth and Poole Elec. Supply Ord. ..... ... 


Do, & per Cont. Cumulativo Pref. ......... xd 
Do 4 uper Oent. Debenture Stock (м). | 
—Ó sington Elec, Sarpy Ord .. oH 


Do. per Cent. Preference 
Oalenutta 1 Supply Ordinary (1 to 3^, с 00) . 
Do (30,701 to 40,700) 


Central Electric Sup ply Co, 4% Guar. ‘Deb. Stock 
Charing Cross & Strand Elec, Sup. (Lto 50,000) xd 
Do, + (80.001 to 70,200) еол nee 
Do. 4% per Oent. Preference ..... cad 

Do. City Under ‘taking 44% Cum. Pref... 
Do. 4% Deb. Stock Red.. 


^u e Elec.SupplyOrd. (Nos.1- 14 ‚000&90,501- 50 936) 
per Oent. Debentare Stock Wen.) sio d 
ы © on Electric Lighting Ord —  Á 
6 per Cent. Oumulative Pul oes 
* Do. ; per Cent. Debenture Stock (гөй.) ...... 
Do, 44% 2nd Deb. Stock Certs. (all рӣ.) ..... 
Oounty of London and Brash Prov. xd 
Do. Oent. Oumulative Preference . . xd 
Deb. Stock (all pd.) (red.) 
Folkestone city Supply Co. O 


Do, 44 1st Debenture Stock (red.) . 
Hovo Electric 


Do. 
Do 


"94599 „„ 

эзен» 
st tee C8 eee 
FOOTE 22121 TOTES ORE oes OOF 


serene cen re 


1 : Deb, Stock (red. — зда Deb. Stk. (red.) 
Kenstn. & Kngtbg.Co. Notting Hill Oo. (J t. 8t'n.) 4 
London Electric Suppl —— 06 see 
Do, 6 per Cent. ‘erence eicere 
Do. t per Oent. Ist Mo ben ite dd 
Metropolitan Elec. Bappi E „ (1 to 85,000)......xd 
— per Oent. Deb. Stock First М ves | 
pe Cent, Mort. Deb. Stock (гөй.) ..... | 
жей Hil lectric Ordinary SPCC CCC CERF Oe Fee re fee FF 
Oxford Hlectric Ordinary . . eee eee өөө +оо os 
Do 4% сездә adco 


*Royal Electric Co. of Montreal 43% 1st Mrt. Dba... 
Bt. James's and Pall Mall Electric ove ves = 
7 per Cent. Preference .............. e ses 
Do. Z3 per Cent. Debenture Stook rod.) 
Smithfield Markets Electric Supply — 
Do, 4% Debentures LEALE SELE LLILI LAN UL LLLLLLLLDLLLLL LI 
Bouth London Electric Supply ordinary. s. — 
Westminster Electric Rupplv Ordinary ............ 
Do. 5 per Cent. Cum. Pre... . 00+ 


ELECTRIC RAILWAYS, TRAMWAYS, &с. 
Anglo-Argentine Shares (1 to 260 n) . ä 68860 
Do. Permanent 6% Deb. Stock 
Barcelona Tramways Ordinary .... 
Do. 478 Cumulative Preference | 
Do. 44% Debenture Stock (red.) . so 
Blackpocl and Fleetwood Tramways... — 
Brisbane Electric Trams, Investment Ord. . — 
Do. 47 GG “a 
Do. % Deb, Prov. Certs. .. 
* Tramwa gand Oarriage Ord Sonani 
Do. tivePreference(fully pd) 
Do, son Oent. Debentures ... rl.) tsss 
British Columbia Electric . Ordinary... . ЗА 
Do. 6% Preference . . 
Do. 44% 1st Mort. Debs... 
British Electric Traction Ordinary... 
Do, 6% Oum. Pref. 


282120 „„. 


Do, 5 per Cent. Perpetual . Debentures — 

Buenos Ayres & Belgrano Ordinary . — 
Do, 6 "A" Oum. Pret. — * * HLILIIIL A] 
Do, “В”, .. 00m аве авва eee tet ваа 
Do. 5 per Gent. ‘Debentures T 


Do. 5% Zad Deb. ВЕ Prov. Certs. (all pi). 
Calcutta Tramways ... 


» "9959999 


Do. 4% 1st Deb, Stock ( Red). 5% N 
Cape Electric Tramways Shares . . . 
Central London Ordinary Stock . . . e e sesso, Xd 

Do. 4% Preferred . r — U 

Do. Deferred Stock ———— iy 

Do. D ( 


City of Birmingham —Q Co. 596 Cum. Pref... 
4% 1st Mort. Debs. 


| ш) Sa South London Railway Ооп. Ordinary 


(Nos. 22,50 to 00,007; — Hl il 
Do. (60,001 70,000) . 
Do. 5 per Cent, Perpotual Preference (189 91). 
Do. (1896) ТҮТҮГҮ Вее Cee eee See ee PPP cee eee ever or 
m шел) steven t.. ot oe 


4 per erpetual Debenture ......... 
Dublin United Tramways (1896) Ltd., ORDER. M 
Do, 6 per Cent. Preference............ — 
Do. 33 per Cent. Mort. Debs, (red.)......... ...- 
Electric Lgt. & Traction of Australia 67 Бае Pref. 
Do. 5 per Cent. Debenture Stock (red.) 
Great Northern and City Railwy Pref, Ont, a». 


PER'U Tramways Ord /— ае» бес 
6 per Cent. Preference... 400990900008 04 009000 
per Oent. Debenture ... 
р of Thanet Electric Trams and Light'g 596 ; Pref. 
Liverpooi Overhead Railway Ordinary ....... ... х0 
Do. брег Cent. Preference ....4..... e ee XA 
Do. 4 per Oent. Debentare . 


London United Trams 5%, 
Do. (£7. 108, paid). 

4% 1st Mortgage "Debenture Stock 

d Prov. Certs. (£75 paid)... .. ...... “має 

Milwaukee Elec, Rail, & Lt. Co. 6%30yrCn. Mrt. Bonds. 

Montreal Str’t R’lw’ySt’rl’g6% Mort. Dobs. (1008) 
Do. Bterling 44% Debentures (1922) .. 

New General Traction Ordinary .. — 
Do. брег Cent, Cumulative ‘Preference — 
Do. 5 per Cent. Mort. Debs. (Reg.)... 

Perth (W.A.) Elec, Trams, Ltd, 1st da Deb, “Stk . 

Potteries Mlectrio Traction 


Cum. Pref. "(£10 paid) 


°з» 000.0" 


Do, 6 per Cent, Oumulative mos ..xd 
Do, 14 Cent, Debenture Stock sr... 
Bouth Lanc e Electric конон & Power Ота... 
Do, 87 Preference (1 4/0 paid) . oe FOF ene тобен аө рз 
Do. 6% Preference (fully pald) ... $6696 0pp 556 
n. ux Debenture Stock (70% paid) . stents Gane 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 


OUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
223 АМО жыт МАМЕ, Wzzx's Prios, | Wednesday, Сент. DIVIDEND Don DURING WEEK 
| ' | SHARE. | DEND. AUG. 13. Aug. 20. YIELDED, ENDING AUG, 13, 
TELEGRAPHS. £ в. d. Highest | Lowest 
167,100 108 4% "African Direct Telegraph 4% Mort, Deb. (red,)..... $8 102 98 102 818 5 | January and July — - 
25 10 eee Amazon error 286 OOS £08 O08 606508 00090947094 OFT OFT 004 694 е 34 44 3k 44 | see June aad oo "-- СУ 
£119,700 100 TD Do,  Bper t.Doebentures | 70 B0 70 80 ose p - om 
£758,840 Btock 15,0 An lo- American 225959: 022085 — 099 000000000000 бое 45 48 47 50 5 17 0 Feb,, May, Aug., Nov. oer m 
43,105,580 Stock 80/9 — . ceeeeossboostosesssestoseee ..... 80 91 92 94 6 2 4 s T PE £0 
28, 105,5 80 Stock 2/0 Do. Deferred SOOKE COR 22094942200 992020090920 09094000005 tee 61 72 7% 8 1 5 0 n 1 ТА 
$13,383,800; 8700 $1] | Commercial Oable Capital. Stoke oce. | 1505 1865 155 165 417 0 Jan., Apr., July, Oct. d . 
1,841,209 Воск 4 * Do. 4 per Oent. Debenture Btock IDlo-—LLLLLILILALESN 95 97 95 #7 4 2 6 n 903 98 
в, 10 4 Ouba Submarine Ordinary . . ... eee eee 5 6 5 6 613 4 | February and August * a 
6,000 10 10/0 Do. Preference 10 per Cent. Se ee 1% 123 121 18 1 8 2 L] L] eee sse 
13,000 5 2/0 Direct "озеро ә ФФ450%9066%Ф#@Ф@@С4 ФФ%%», А 34 t 3 5 14 4 April and October. LI D 
6,000 5 5/0 Do.  10perOent. ulative Preference ..... 7 84 77 84 517 8 * Ex 
£30,000 50 4X! ро, 4k Gent. Debentures . . cee · 993% 103; 99% 108% 478 January * Ушу... Жил — — 

60,710 20 4/0 Direct United States Cable . . ын — wr 10 ИП 10 11 518 2 | Jan., Apr., July, Oct. 10j 14 
£96,200 100 43% | Direct West India Ове 447 Ra. Db. (within Nos. || 99 102 99 102 4 8 3 | June and December * 

£4,000,000 | Stock 65/0 | Eastern Ordinary „ xd & bonus. [to 1,200) (ч). 117 127 117 127 510 8 | Jan., Apr., July, Oct. 121 118} 
£1,055,565 | Stock 17/6 Do, %& per Cent. Preference Stock. eee: 81 90 87 90 817 8 К " 824 83 

£1,534,645 Btock 4% |+ Do. 4 per Oent. Mort. Deb. Stock (red.) . . 108 112 108 112 812 2 | May and November .. 109 168) 

800,000 А 10 \ 2/6 Eastern Extension CETTC ETTE N a ` 114 i24 lig 123 5 12 0 Jan., Apr., J 1 Oct. ui lly 
£320,000 | Btock 4% Do. 4 per Cent. Debenture Me. degere 107 11? 107 112 811 4 | Fe an - — 
£300,000 100 4% |*Bastern and B. African 4% Mort. Deb, 93 101 ?8 101 819 8 em d and August - ove 
£200,000 25 4% Do. 4 per Gent. Mauritius Sub. у ув 1005 103% | 100% 108 818 3 May and November. se т, 
150,000 10 5/0 | Great Northern of Dubie sh vinta. Bab — „ й 28 275 5 11 1 | January and J — - - 
£70,006 100 44% | Halifax& Bermuda Oable 4j Deb (wthaNos |..99 5. i 102 4 8 1 Juve and December мө ж» 
17,000 25 37/6 | Тпао-Юпгорейг............................ (1 to 152001 foe 88 42 42 519 1 | May and November ... «a e 
£100,000| 100 6% London Platino-Brazilian 6 per т Gent. Debs., 1904 102 106 +106 6 16 7 and "2 |і 
£100,000 Ton 4% Pacific & Europesn Tel. 47 aan Debs, (red.) 97 102 99 102 818 5 June and December. "- 

*15,609 10 West African Telegraph Shares . , esse ooo eee vers 3} 4) 3} 14 л al =, " 

£139, 300 luv 5Y Do. 5% Debentures (red.) """" 8-38 ee eee ...... LIII LI [II] March and September LII — 

80,008 73 West Ooast of America. . . . eror toten + i'- § * Ы - ЕХ oes ~ 

£150,000 100 4% |+ Do. брег Cant. Debentures . он: | 97 160 97 100 4 0 0 | January and July ...... eed on 

88,321 10 pis West India and Panama. . . . eere 6 soos- oo- + 1 i ~ be May snd November... ^ - 

84,563 10 £/0 Do,  6perOent.lst Pref. ............ cesses scons 42 bz 4 51 ll 8 6 " " tl in 

4,609 10 ... Do. e per Cent. 2nd Proferenoe A ee + 8 4 3 4 TIS ee. eee 
£80,000 100 55 |+ Do. Sper Cent. Debentures .......................| 09 162 99 102 418 0 Janus and July sen — p - 
207,980 10 8/0 ya 8 Br sili'n Submarine) . aah} 11} 12; 113 124 5 16 4 Nt 1'4 14 
675,000 100 5% Do. 5 per t. Debs. (2nd Series, 1806) ...... 101 104 101 104 416 2 ret * — - 

4400, 000 Stock 42 Do. 4 per Cent, Deb. Stock (red.). . 97 100 97 100 4 0 2 £8} T 
TELEPHONES. 

44,000 £5 5 0 Onili Telephone (fally paid). #2000 900009. too ФО eooo ^ о, 83 4 3 4 5 11 1 August 08 008 ве Fee ове II ... Ld 
224,850 10/0 8 Consolidated Telephone Con. and Manfg. ..—... .. 2/6 2/9 2/6 2/9 1018 2 | April and Осбођег...... - ш 

7 680 1 2 Monte Video Telephone Ordinary %%%, „„ + B 5 0 0 November 999 *99 999 өөө eer LIII "- 

86.492 1 1/0 ро. Б рет Cent. Preference “SOFC ee Bav Rhet — 1 1 5 0 0 n seo ete 

£953,338 | Stock 6% | National Co. Preferred Stock . vee. XG| 95 9) 9! 96 6 5 0 23 , 95 921 
200,000 5 1/8°67 Do. Preferred Shares (#3. 10s. ' paid) ... „Ad 4% 41 4f 4i 6 4 6 oon — on 
£1,966,667 | Stock 44% Do, Deferred Stock ... e .Xd| 56 со 54 58 r ess 56} н 

15,000 10 6/0 Do. 6 per Oent. Oumulative lst Preference xd 12 14 11 13 412 4 | February and August wk “ 
‚ 45,000 10 6/0 Do, 6 per Cent. Oumulative 2nd Preference х1) 11 13 10 11 5 9 1 " " * - 
250,000 b 2/6 Do. 5 per Cent. Non-Oumulative 3rd Pref. xd 41 55 4i 5 6 0 1 * - — - 

42,000, 000 Stock 84% |+ Do.  Debenture Stock & per Cent. (red.) 95 es 95 98 81t 5 Tune and December 371 97 

£600,000 | Stock 47 Do, 4 per Cent. Debentare Bi Stock (red.) ...... 102 106 102 106 815 6 103} -— 

171,504 1 0/83 Orlental . - lfa , 1, a 5 12 11 je and October...... oss «e 

58,000 5 4/6 United River Plate ты ҮҮ 41 bi 4 t 6 13 + July ms төз өөө эзе взт Fee eee тз mI Lond 

40,000 5 2/6 Do. 5% Ournulative Pref. „ 666% „%% „% eee 4t 5 4$ 6 4 16 8 June and эр ы 

£179,947 | Steen 5. » Do. брег Оеп. Debenture Stock (red.) 101 104 101 104 416 2 | Juxe and December... 1:31 - 
ELECTRIC MANUFACTURING &a. 

70,000 1 6d. | Alliance Electrical Co. 5% Cum, Pref. aee Xd } { 2 | 618 4 — — — 
125,000 1 s.. Aron Electric Meter Ordinary "ТҮ ЛОТ. 1 { t ess ace = 
125,000 1 Tid. Do. 6% ‘Cumulative Preference .................. t 4 } 12 0 0 | Marchand September = — 

70, (00 5 6/0 | British In ted Wire Ordinary . cesses 7i 74 7% 7 6 9 0 | July and February . ii n 

80.000 5 8/n Do. : r Cent. Preference rr it) ei Tt tte bi 51 öt 51 5 4 4 January and July 9 э en 

£200,000 Btock 4, Ko | Do, 44% Ist Me rt, Deb. Red. OOF %%% 101 10, 101 104 4 6 1 eee 1021 к? 
200,00 ^ Зо | British Westinghouse 6% Preference. .. ....... 61 63 54 6} 418 0 — 6 * 5'f 
"оо Stock sn Do. 4 percent. Mortgage Deb. Stock ....... a y" i " 1%, " T A gh 104 
* 81 E eee Brush Blectrical Sop ЛЕ; TTTT LI " „seer | ... arch оф зен ове вео вея кее = .. 
150,000 2 .-. ро. 6 рег Oent. Pref, on- Gum. „eee | lg 2 А 14 2 эзе Marchand Septem ber оа FN 
£125,000 | Stock 4 Do. & ре por Cent. Perpetual Ist Deb. Воо... 102 105 2 105 4 7 5 | March and ваи et — 
£125,000 | Stock 2 Do. etual 2nd Debenture Stock ......... e3 98 95 98 411 6 | January and July — 77 

35,000 5 5/0 | Omllender’s Gable Construction Ord . 154 163 165} 103 4 10 11 " " 16 . 151 

40,000 5 1/6 Do 6 per Oent, Cumulative Proferenco.. ...... 54% 6 5$ 6 5 0 0 " " 511 the 
90,000 | Stock 44% per Cent. lst Mortgage рете)... 109 113 10) 118 3 19 8 | November and Мау... мы ә 
450,000 1 0,97 org er Alkali Oo. (у райр essen 0 1 12 1 1% 416 0 — 1 m 

£250,000 | Stock 44% Do, First Mort. red.) . werkt “we 99 (4 99 411 0 oe e * 

60,000 1 10 Oder d hip Telegraph пагу eese. | 1 9 2 0 | Maroh „...ssccsiesseescocre ed — 

86,000 5 1/93 | Crompton and Oo. (Nos. 1 to 54,000) ... . . 4 2, 84 2. 8 6 0 0 | January and July ...... ^ “ 

£100,000 100 6% \* DE 5 per Oent. First Mortgage Deb. ea. 104% 106% 101% 106% 114 4 E on ove — 

99,261 5 9 Edison & Swan United (“ A” Shares) (43 paid) t L| ! ч x February and August oe — 

17,139 5 oon | Do, 45 paid). ТЕТТЕ eee eee ee lg 2% 1 24 E n " эзе - 

£344,023 | Stock 44 Do. per Cent. Mortgage Deb. Stock (төл. j^ 74 78 74 78 5 8 0 | June and December... - — 
4100, 000] Stock 5% Do. 5 per Cent. Second Debenture 3tock _.. 78 83 73 8! 9 210 e Iz —— 
50,000 b 4/0  Bümundson's Electricity Corpo ration Ord. ... 61 63 61 tł 5 3 з | Half-yearly .. . . 6,5. — 
30,000 5 8/0 ро, Cumulative Preference . ses 6 6a 6 63 | 412 4 - 6 5, 6 
4140,00 Stock 447, per Cent. First Mort. Deb. (red.) . 16 100 107 10 |42 1 = 168 107} 
112,100 2 VA à і Electro Construction Oo. .... ED MI INC 1 2t 13 2 5 6 8 | January and July ...... ц и 
31,390 2 2/9% Do. ree Cent. Oumulative Preference . а: 24 3 23 3 | 418 4. T — TP še ө 
4182,500 | Stock 4% Do. 4 per Oent. lst Mortgage Deb. (red.) ... 93 10 93 101 319 6 | January and July. - m 
122,885 1 бы Electrolytic Alkali Ordinary dsa i 1 1 1 ose oe - 

50,000 1 800 Do. 7 per Cent. Cumulative Preference — i 14 { 14 eve ove — * 

25,000 10 5/0 Generel Electric (1900) Ltd, 5% Cum. Pret. ..... e, 91 0 P 10% 417 7 t z — 

£200,000 | Stock 4% Do. 4% lst Mortgage Debentures ............| 99 102 94 102 819 5 - s.. — 

35,000 5 6/0 Henley’s Te cers Works Ordinary . . e . . „19 17 16 17 4 8 8 | February and August 184 16] 

35,000 б | 23 рее" 1 567 1 ó} | 818 3 3 i s 
£45,050| Stock 44% em 4 — Cent. Mortgage Deb. Brock ed.) .. ll. 115 111. 115 3 18 3 " " -. — 

50,000 10 5/0 | India Rubber, Gutta Percha, Ko., Works sse. 204 214 200 214 413 0 ' " 213 oe 

4300, 000 100 4» Do. 4 per Cent. lat Mortgage Deb, (red.) voor | 100 108 10 103 818 5 | March and September m 

7,500 10 10% Parker (Thomas) Limited Ordinary 500 000 U ene 500086 14} 164 144 154 6 9 0 July DIDIT - 

87,350 12 12/0 | Telegraph Construction and Maintnoe, .. t7 40 87 40 5 19 10 | March and July . . 3% asf 

$150,000 100 4% Do. 4 por Cent. Debenture Bonds, 1909 . 102 105 102 105 816 2 | January and July .. - e 

25,000 5 8/0 Do. Manufacturing Ord! sen 99010998 ses sad LLLI een 5 14 3 жы °з ә 

50,000 5 2/6 Do. Б per Oent.Oumulative ference DII eee s.. 4 8 4 ove 0 р 

€6 €66 5 5/0 Willans and Robinson Ordinary ......... ине! 8 Ре Фа April and October ...... te - 

66 066 5 3/0 Do, 6 per Oent. Oumula ve Pref. DTI $9899 nen eee oon eee "n "n 900 bad 

FINANCIAL, INVESTMENT, &o. 

19,900 5 30 | Electric and General Investment 6% Cum. Pref. ... 51 51 bł 61 191 өөө ves — 
180,227 10 4/9 Globe Telegraph and Trust . . .es XU 9 10 9 10 5 5 0 Jan., Apr., July, Oot. 9j 94 
180,042 10 3/0 Do. 6 per Oant. Preference ....4... XA) 124 189 12 13t 4 8 11 : " 13i, 12} 

11,838 8 4/0 Re uter' РРР a*s*ssacansos us oaa" ТҮТТҮ ABIIT. ЛҮ ҮТП 64 74 64 74 b 6 8 apn and October...... 7 * 

8,808 |8100 Cert GZ | Submarine Cables Trurt eee eee cscs: eee o л, ME 120 110 120 5 0 0 - E 


* In calculating the yield on this security, allowahés has been made for accrued Interest, but not for redemption, 
t The London Sock Exchange Committee have refused to quote these 
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Тнк Paper by Prof. R. L. WERIdRHTOx, which we publish this 
week, contains two surprises for steam engine builders and 
users. Experiments which the professor has made at the 
Durham College of Science lead him to believe that the 
economies effected by re-heating the steam after it leaves 
the high-pressure cylinder of a compound engine, and by the 
employment of high vacua with engines running condensing, 
are both illusory. In his first series of tests he found that, 
while his experimental compound engine consumed less steam 
per indicated horse power when the re-heater was in use, the 
steam consumption per brake-horse-power was lower when the 
re-heater was not in use. Although the output of the engine 
could be increased by using the reheater, its mechanical 
efficiency was diminished, and this latter accounted for the 
resultant loss in economy. Some engineers have already 
regarded the re-heater as of no great importance, and have 
characterised it merely as a fashion; but the results of 
Prof. WricHton’s experiments on various degrees of oon- 
denser vacuum with a triple expansion engine will command 
greater attention. Considering only the steam consumption, 
a higher vacuum is more economical than а lower one, but 
taking into account that the water from the hot well will be 
transferred to the boiler at a lower temperature in the former 
case than in the latter, Prof. WiaurTon finds that there is no 
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advantage gained by increasing the vacuum above 20in. This, 
he says, is not entirely due to the lower temperature of the hot 
well; the aggregate mean pressure in the cylinders does not 
increase atthe same rate as the vacuum inoreases, and actually 
more steam enters the high-pressure cylinder per stroke 
at a high vacuum than at a low vacuum. 


* 


е) 


Tost who discussed Prof. Wericuton’s Paper at the 
Institution of Mechanical Engineers, however, did not seem 
inclined to accept either his explanation (viz., that the cooling 
effect of the condenser temperature is felt throughout the 
cylinders, even to the high-pressure admission) or his two 
main conclusions. The general opinion, especially with 
regard to the question of vacuum, appears to be that the 
nature of Prof. WricHTon’s results was due to the design of the 
particular engine employed for the test, and that with an engine 
properly designed to work condensing, and with a high vacuum, 
the greater the vacuum the greater will be the economy. The 
Paper raises two most interesting points, however, and we 
trust that more will soon be heard on the same subject. 


cun pneum 


Sox the year that Dr. Joan HorkiNsoN was killed on the 
Alps, there has not been a summer with a sadder list of moun- 
taineering accidents than this one. The death of the two 
brothers Fearon and their guides on the Wetterhorn last 
week will have been particularly noticed by those interested 
in electrical science by the fact that the unfortunate moun- 
taineers were undoubtedly killed by a lightning flash. 
Thunderstorms are, of course, by no means rare among the 
mountain peaks, and lightning has left its traces on several. 
Many cases are on record in which climbing parties have 
found themselves enveloped: in or in close proximity to a 
thundercloud and have observed luminous discharges from their 
ice-axes and even from their own bodies; but naturally it is 
а less frequent occurrence, although by no means unknown, 
that the mountaineers themselves have been injured by 
lightning flashes either directly or indirectly. Mr. Н. С.Р. 
Fearon, one of the unfortunate victims of the Wetterhorn 
calamity, was known personally to some of our readers, and 
took considerable interest in matters connected with the elec- 
trical industries. He was one of the. factory inspectors who 
spoke at the Institution of Electrical Engineers in the recent 
discussion on the new Factory Act and the dangers from 
electric shock. 
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Iw eonnection with this accident, a correspondent of The 
Times, writing from Grindelwald, asks the very pertinent 
question, What is one to do and how is he to place himself 
if surprised by a thunderstorm when on a climbing expedition? 
Obviously, the danger is greater when the individual is on a 
mountain, and may constitute an isolated projection, than 
when he is on comparatively low ground where he is protected 
by natural and artificial lightning conductors, and is, more- 
over, at а greater distance from the thundercloud. No one, 


therefore, surprised by a thunderstorm ona mountain, could Бе. 


thought pusillanimous if he adopted any precaution that might 
tend to increase his safety. Some guides, and also the writer 
of the letter referred to above, suggest that the best precaution 
is to stand their ice-axe (an implement about 4ft. long) 
upright and to sit or lie down some distance off. In such a 
case, however, we should rather advise against the elevation 
of the ice-axe, as its short height and the high electrical resis- 
tance of its temporary earth connection would rather constitute 
an element of danger from a side flash of lightning than a 
safeguard. A better plan would be to lay the axe down flat 
and to lie down at as great a distance from it as practicable. 
There would also be an element of safety in avoiding, if 
possible, tall, sharply-projecting rocks during a thunderstorm 
on a mountain. Probably to lie down on lower ground a 
hundred feet or so away from a tall projection of this nature 
would be as good а safeguard as any that could be mentioned. 
Thin layers of insulation, such as goloshes, which have been 
suggested, are useless as a protection. 
— 

As to thunderstorms in ordinary circumstances, in which 
the wayfarer is at no great elevation above surrounding 
country or objects, experts have recommended that the 
safest thing to do is to get wet through and lie down in the 
middle of a field. We should think it safer, however, for 
general reasons, to go home and get dry. As a matter of fact, 
there are more deaths caused by rheumatic fever than by 
lightning strokes. 


Even when the electricity works of the Islington Borough 
Council were built, seven years ago, it could not have been 
considered good design to bunch together a number of india- 
rabber insulated feeders and other cables at the back of a 
high-pressure switchboard. But to leave such an arrange- 
ment still standing in 1902 in a generating station responsible 
for the whole public and private electric lighting of a large 
metropolitan borough is inexcusable, It was this neglect, how- 
ever, that led to the fire and 24 hours’ interruption of supply at 
Islington, of which the details will be found in another column. 


— ——— A i ae 


New Air ship Journal. We have received the first number 
of the Aeronautical World, a paper published in Glenville, 
U. S.A., and devoted to air-ships. | 

Long-Distance Telephony.—The St. Petersburg correspon- 
dent of the Financial News states that a movement has been 
set on foot to establish a direct telephone line between 
St. Petersburg and Berlin. | : 

The Dunkirk Lighthouse.—The Standard states that a new 
electric revolving light has been installed at the Dunkirk 
lighthouse, and was used on Monday night for the first time. 
Its flashes are visible at a distance of 40 miles.in a clear 
atmosphere. 


Wireless Telegraphy in Germany.—A Reuter telegram, pub- 
lished in Monday’s daily papers, stated that wireless telegraph 
and telephone messages were exchanged between the stations 
Sassnitz and Kolberg, which are 170km. apart, and were 
erected by Messrs. Siemens and Halske for experimental 
purposes. | 

The Board of Trade and American Railways.—The Times 
states that Col. H. A. Yorke, senior inspecting officer of rail- 
ways, has been commissioned by the Board of Trade to pro- 
ceed to America next month to report to the Board on the 
working of American railways, including both steam and 


electric lines. 


Underground Telephone Trunk Line.—The Engineer states 
that progress is being made with the underground paper cable 
which the Post Office authorities are. laying between Cardiff 
and Newport on the main road through St. Mellons. This 
work was begun last year, and at the present time the work- 
men are engaged upon the jointing process. 


Underground Telegraph Cables.— In answer to & communi- 
cation from the Glasgow Chamber of Commerce to the late 
Postmaster-General (Lord Londonderry) urging the nece ssity 
of an underground telegraph cable between London and 
Scotland, Mr. Austen Chamberlain, who has succeeded Lord 
Londonderry, has assured the Glasgow Chamber of Commerce 
that he will not lose sight of this important subject. 


Erratum.—In the Paper on the Neptune Bank Power 
Station," by Mr. W. B. Woodhouse, on p. 702 of. The Elec- 
trician for August 22, 1902, the columns under Mean 
total ” (Table I.) should read :— 


I. H. P. Kw. 
564 165 
594 551 
850 . 503 

1,177 719 


Large Motors in America.—The Electrical Review of New 
York states that two electric locomotives ordered by the 
Baltimore and Ohio Railroad Co. from the General Electric 
Co. are said to be the two largest electric locomotives in the 
world. Each machine will weigh 150 tons and be capable 
of drawing 1,500 tons of freight up the heavy grades of the 
belt line tunnel, which runs nearly 2 miles under the city. 
Passenger trains have been drawn through the tunnel by 
electricity since it was opened in 1895, but the locomotives 
now in use are not capable of pulling the heavy freight trains. 
The new machines will be designed to haul a load equal to 
twice that drawn by the present steam locomotives. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latekia—OCy prus... ............... June 21, 1899 . 

St. Lucia—St. Vincent ......... May 9,1902 .. — 

St. Lucia—Grenada  ............ May 9,1902 . — 

Dominica—Martinique ......... May 9,1902 . — 

St. Lucia Martinique May 9, 1903 — 

Guadeloupe Martinique May 9, 1902 — 

Santa Cruz —Teneriffe ..... July 7, 1902 — 

Puerto Plata Martinique. July 10, 1902. — 

Anjer — Kalianda КОР ug. 2, 1902 ... — 

Nagasaki—Fusan.................. Aug. 5,1902 ... Aug.21, 1902 
. Guantanamo—MoleSt. Nicholas Aug. 5,1902 .. — 

Cayenne —Pinheiros ............ Aug. 13, 1902 ... — 

Cape Town—Mossamedes ...... Aug. 16,1902 ... Aug. 24, 1902 

Nagasaki—Fusan  ............... Aug. 27, 1902 . — 


Dispute over Niagara Power.—An American contemporary 
states that the Ontario Government has heard a lengthy argu- 
ment regarding the dispute that has arisen between the Ontario 
Power Co. and the Canadian Power Co. in regard to the use of 
the waters of Niagara for power development. The Canadian 
Company is installing a very large plant, and the Ontario Com- 
pany wishes to enlarge its first proposal by getting 25,000 н.р. 
additional from an intake at Dufferin islands. This is 8,000ft. 
from the Canadian Power Co.'s intake, but its engineers say 
they are not in a position to state whether or not the Ontario 
Power Co.'s intake will injure the flow towards their own until 
they see detailed plans. They accordingly asked the Govern- 
‘ment to require the production of plans by. the Ontario Power 
Со. of the proposed intake at Dufferin islands. | 
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Obituary.— We regret to announce the death, on Thursday 
last week, of Mr. Thomas Nevins, promoter of the Cheltenham 
and District Light Railway, and chairman of the company 
which works the line. A few months че Nevins’ com- 
pany obtained powers to extend the above line to Leckhampton 
and Charlton Kings, but an endeavour to obtain a light rail- 
way order for some lines of tramways in the Strood Valley, 
connecting Painswick and Cheltenham, was unsuccessful, 
owing to the competition such lines would have set up with 
the main railway lines. Mr. Nevins, who was about 60 years 
of age, was a native of Ireland, and emigrated to the United 
States about 40 years ago, where he interested himself with 
light railway undertakings among otber things. 


New Electricity Works at Eastbourne.—The Corporation of 
Eastbourne have just erected new electricity works at a cost 
of over £50,000. The offices, workshops and stores form a 
distinct block at one end of the engine room, and the other end 
consists of only a temporary wall, so that extensions can be 
made at any time. The engine room is 82ft. long by 85ft. 
wide and 30ft. high, and the switchboard is on a raised plat- 
form at the end of the engine room. Water is obtained from 
the town supply, and in addition to the pump from the old 
works there is installed a new pump with a capacity of 
8,000 gallons per hour. The new engines and generators 
consist of two 400kw. Ferranti sets, but in addition to these 
there will be two sets of 150kw. and 200kw. respectively, 
which are being removed from the old station. Three boilers 
from the old works and one new Babcock and Wilcox are 
also being erected, with two Stirling water-tube boilers, already 
working, of 550 н.р. each. These latter two work at a 
pressure of 15010. per square inch, and each has a heating 
surface of 2,470 sq. ft. with a grate area of 483 sq. ft. 


Tramcar Lights.—A conference was held on Saturday 
between representatives of tramway companies and municipal 
undertakings and officials of the Board of Trade and the 
Home Office with reference to proposed Board of Trade regu- 
lations, especially with regard to carrying a red light on the 
rear of all cars. Mr. John Young, Glasgow, made the open- 
ing statement, and was followed by representatives of Man- 
chester, Newcastle, Liverpool, Cardiff, Hull, Leeds, &o., for 
ihe municipal systems, and by Mr. S. Sellon for the oom- 
panies. It was pointed out that at night electric tramcars 
present such a blaze of light that a red rear light was unneces- 
sary, and that, owing to the adoption on all large systems of 
distinctive route colours, with lights at night coloured to corre- 
spond, a regulation requiring а red light on the rear of every car 
would practically abolish the system of distinguishing route 
colours. Sir Herbert Jekyll explained that since the suggestion 
had come from the Home Office, and the Board of Trads had no 
special views on the matter, he would allow Mr. H. Cunyng- 
hame, of the Home Office, to deal with it. Mr. Cunynghame 
said that the Home Office had no desire to fetter or haraas 
electric tramways. Their idea was to have, if possible, all 
road and street vehichles carrying а red light on the rear. He 
saw, however, from what had been said, that there might 
be a difficulty in making such a rule general, and they would 
now consider whether electric tramoars should be excepted in 
he event of such a rule being adopted. 


The Berlin Tramways.—The following interesting par- 
ticulars of the traffic on the Berlin tramways have been 
published in the Deutsche Bauzeitung, and were quoted in 
Wednesday's Standard :— 


. During the year 1901 nearly 82,000,000km. were covered by the tram- 
cars, and 550,000,000 fares were taken. The increase in passenger traffic 
over the total for 1900 was about 18 per ceut. The average number of 
journeys made per head by the population (2,550,000) of Berlin and the 
suburbs in the year 1901 was 129. The corresponding totals in other towns 
of Germany were : Hamburg, population 1,000,000, journeys per head 109 ; 
Munich, population 550,000, journeys 95; Leipzig, Population 500,000 
journeys 127; Dresden, population 500,000, journeys 148; Frankfort- 
on-Main and suburbs, population 390,000, journeys 110. But it must be 
taken into consideration that, in the last-mentioned towns, there are no 
special means of transit other than the tramways, whereas, in Berlin, there 
are the metropolitan and circular railways, the Wansee line, numerous 
omnibuses and cabs, and, of late, the electric overhead railway as well. 

Of the total passenger traffic in Berlin more than three-fifths is on the 
tram lines. From 1870 to 1890, the use of the horsed street-cars grew 
continually. From 1890 to 1895 the growth of traffic was considerably 
less, for horse traction was gradually reaching the limit of efficiency. With 


the introduction, however, of electric traction, the carrying capacity of 


the cars—owing to quicker transit and an increased number of cars—rose 


considerably. Since 1900 especially, as a result of the introduction of the 
uniform 10 pfennig tariff, there has been a rapid rise in the number of 


passengers. 
The er traffic of Berlin and the suburbs has increased 42-fold 


since the yeár 1870 ; or, including cab and railway traffic, 45-fold. During 
the same period the use made of the means of traffic, per head of the 
population, shows an increase of more than 15-fold, whilst the number of 
residents in Berlin and the suburbs has grown 180 per cent. The total 
length of the Berlin tramway lines is 864 9 kilometres, which is about the 
distance fron Berlin to Zurich. 

The De Forest Wireless Telegraph System.—The Marconi 
interests in New York are threatened with competition by the 
De Forest Wireless Telegraph COo., which has been briefly 
alluded to from time to time in our columns. The precise 
details as to this company’s system are not yet available, but 
it appears that they employ for their **responder" an anti- 
coherer which is a development of the electrolytic anti- 
coherer action observed by Neugschwender (see The Electrician, 
Vol, XLIIL, p. 221). A telephone is used in series with this 
anticoherer, the signal being read by the noise of the tele- | 
phone when the anti-coherer breaks circuit on being subjected 
to the influence of the Hertzian waves. No tapping back is 
required; and the transmitter also appears to be different in 
many respects from that ordinarily employed.———It is stated in 
a New York contemporary that the De Forest Wireless Tele- 
graph Oo. is bringing an action against the Marconi Wireless 
Telegraph Co., of America, and the firm of E. Rollins, Morse 
and Brother, its financial agents, to recover $1,000,000 
damages, alleged to have been incurred through the publi- 
cation of an article by the Marconi Company in a New York 
daily newspaper. The artiole, it is said, stated in substance 
that the Marconi Company was bringing an action against 
the De Forest Company for the infringement of the patent 
rights in America of the Marconi service, and went on to say 
that the Marconi system would legally stand against all 
others, none of the three foreign systems having been 
patented in that country, and the single American company 
(the De Forest) holding patent rights which would, it said, 
expire next year. The De Forest Company allege that the 
article is false, as no action was pending against them, and 
that the De Forest patents are unimpeachable. 


Durability Tests of Secondary Cells for the French Navy.— 
A recent issue of the Centralblatt fiir Accumulatoren und Ele- 
mentenkunde contains details of tests carried out by order of 
the French Minister of the Marine with secondary cells of 
French manufacture—presumably for use on submarines. 
The method of testing the durability of the cells was as 
follows :—The cells submitted by the various manufacturers 
were connected up in series to form one battery, and were 
charged and discharged 250 times. A current of 330 amperes 
was used for the first charging operation for a period of four 
hours, and subsequent chargings were carried out with the 
eame current for a period equivalent in ampere hours to a 
50 per cent. increase on the previous discharge from the 
battery. The discharge was carried out at 660 amperes, and 
was continued until the E.M.F. of any cell had fallen to 
1:65 volts. Two chargings and dischargings were completed 
daily, and Sundays were observed as а rest day. The level 
of liquid in each cell was preserved constant by additions of 
water or acid during the period of the test. The cells which 
fell below 1:65 volts in less than half-an-hour from the com- 
mencement of any period of discharge were withdrawn from 
the series, and the plates submitted to a final examination in 
presence of a representative of the makers. The number of 
cella entered for the test was 21, these being submitted by 18 
manufacturers. The experiment continued from October 10th 
to March 17th, and on the latter date only five cells were left 
as survivors of the durability test. The following are the 
trade names and final E.M.F.’s of these five cells :—Heinz 
(1:860 volts), Union (1:790 volts), Metaux (1:772 volts), Max 
(1:714 volts), Fulmen-d'Arsonval (1:650 volts). Of the above 
five makes of secondary cells, the first four are manufactured 
exclusively with pasted plates. The maximum weight of 
accumulators for the French navy is fixed by the Ministry at 
995kg. The Heinz cell had a total weight of 181kg., of which 
106kg. represented the weight of the plates. 
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Tube Railways and the Medical. Profession.— The Lancet, 
which may be considered to express the opinions of the 
medical profession on general subjects, publishes, in its issue 
of August 23rd, a clear summary of the various tube " rail- 
way schemes which have been brought before Parliament this 
session, and comments on them in a favourable manner. Our 
contemporary says :— | 

The schemes for the construction of deep-level railways now on paper, 
or receiving Parliamentary sanction, or actually nearing constructive com- 
pletion, demand, we think, the general approval, if not the admiration in 
detail, of all who live in, or work in, or are interested in the welfare and 
business position of London. The da to health and life and limb 
in our overcrowded metropolis, with its terribly congested traffic, are very 
real, and are increasing by leaps and bounds. It has become necessary that 
means should be provided whereby persons living at a distance from the 
business centre of the world can reach tbat centre at the expense of the 
minimum of time and trouble. . . Overhead railways are subject to 
the gravest disadvantages Of underground railways two are possible, the 
shallow and the deep. There is much to be said for the shallow railways 
and the London County Council is known to favour them ; but the diffi- 
culty of construction is very great, the inconvenience caused during the 
work is incalculable, and the expenseis proportionately high. . . Against 
deep railways it has been urged that their ventilation is faulty, and that 
the damage that they do to structures upon their route by altering the 
drainage and formation of the soil cannot be estimated. We think that 
this is a pessimistic view based upon conditions which experience will not 
allow to recur. The ventilation of the new tube railways is to be much 
more thorough than any previous scheme has provided for, and the pro- 
moters of one and all the lines are awake to the gravity of asking the 
public to long spells of time in grossly-vitiated atmosphere. There is 
evidence that the precautions that are to be taken in the new tube rail ways 
for doing away with vibration are also very sound and thorough, while 
there seems no reason to suppose that any important settlements will take 
place if the tubes are constructed entirely in the deep-lyingclay. . . The 
wholesale injury to buildings on the route, which has been so generally 
anticipated, will not occur unless some of the most experienced engineers 
in the country are wofully out in their calculations. On the whole, we 
think that we are in a position to assure our readers that the vast net work 
of tube railways soon to be crossing and re-crossing each other in the clay 
below London will not subject the public health to the strain that has 
been suggested, while the improved facilities for travelling ought to lessen 
the overcrowding which is now such a terrible source of disease in many 
quarters of the metropolis. 

Fire at the Islington (London) Electricity Works.—Shortly 
after 7:30 p.m. on Tuesday a cable became ignited at the back 
of the switchboard at the electricity works of the Islington 
Borough Council, owing, it is thought, to the development of 
a fault. The cable in question was a 19/16 rubber insulated 
concentric steel-armoured Silvertown cable, and fed the Cale- 
donian-road transformers. Its fuse on the switchboard did not 
blow, however, and as the various cables at the back of the 
switchboard from the machines, feeders, &c., were not isolated 
from each other in any way, the fire naturally epread to them, 
and a series of dead shorts occurred and fuses commenced to 
blow. Immediately the fire was discovered, efforts were made 
by the staff to overcome it by means of sand, but they were not 
successful. The Fire Brigade were quickly on the scene and 
soon subdued the flames, but in the meantime all machines 
were shut down and the whole of the area supplied by the 
Islington Corporation works was plunged into darkness. Prac- 
tically every cable behind the switchboard was seriously 
damaged either by fire or water, but the board itself, curiously 
enough, escaped injury. Neither Mr. Gay, the engineer and 
manager, nor Mr. Yeaman, his chief assistant, were in the 
station at the actual moment of the outbreak, but they 
arrived within a few minutes, and the work of reconstruction 
was commenced without delay. The switchboard was 
taken to pieces, thoroughly cleaned and dried, and erected 
again. All through the night the staff worked, and did not 
cease until 6:30 p.m. the next day, when they had the satis- 
faction of switching the machines on to some of the mains 
once more. We believe that work was actually in progress 
whereby each cable would have been isolated from all the 
others, eo that should one become ignited the fire would be 
prevented from spreading. Unfortunately this accident 
occurred before the scheme could be consummated. The 
switchboard gallery consists of fireproof material throughout ; 
this undoubtedly prevented a much more serious conflagra- 
tion which would have involved the station itself, and Islington 
would probably have been in darkness for several weeks instead 
of for a few hours. Fortunately the station lighting was 
not interrupted owing to a battery being used for this pur- 
pose, the leads from which are fireproof throughout their 
entire length. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnme D’Axsz.] 


Singing Vacuum Tubes.—A. Righi obtains clear musica 
notes by means of the apparatuss hown in the disgram, where 
B is a battery of accumulators, A a galvanometer, C a oon. 
denser, G а vacuum tube, R a copper sulphate resistance, and 
Т & telephone. The pitch of the note heard in the telephone 
increases on increasing the number of cells in the battery, or 
on diminishing the resistance, the capacity, the pressure in 
the tube, or the distance between its electrodes. By suitably 
varying these elements, it is possible to pass through the 
whole range of: musical notes, from the lower to the higher 
limit of audibility, and beyond. The notes are not due to an 
alternating current, as in the singing arc, but to a varying 
period of retardation of discharge in one direction. The 
introduction of a considerable inductance makes the phenome- 
non much more complicated, and approaches the conditions 
to those of Duddell’s singing aro. As a general rule, an 
increase of inductance lowers the pitch of the note, but in an 
irregular manner. At certain points there is a sudden 
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transition. Thus the gradual introduction of an iron core 
gives rise to an abrupt succession of notes, sometimes marked 
by а tremolo at the poiat of transition. The action of an 
inductance is being further studied. 

[A. Втані, Nuovo Cimento, July, 1902.] 


Atmospheric Heat and Thunderstorms.—The heating of a 
column of air in the atmosphere may be due to three causes, 
the condensation of vapour H,, the direct absorption of solar 
heat H,, and the absorption of other radiant heat H,. Thus, 

AT = H, +H,+ H, 
Н, may be calculated from the difference of moisture per 


kilogramme of air above and below, taking into account that 


for every gramme of vapour condensed per kilogramme of air 
the temperature rises by 2:5deg. Now, since the terms H, aud 
H, taken together are never negative, we should have 


AT2H, 


unless a portion of the heat were converted into a different 
form of energy. But a calculation from the data furnished by 
observations at Säntis- Altstätten (St. Gallen) shows that the 
quantity AT H, becomes negative in the summer months. 
The following table gives the means of the differences for 
1897, 1898, and 1899, the stations having a difference of level 
of 2,080 metres. 


Diff. Thunderstorms. Diff. Thunderstorms. 
January. 97 deg. ...... 1 Jul - l8deg. ..... 44 
February... 61 ,  .... д August. 15 ,  ..... 45 
March ...... OO. uu. dus 4 September 08 „  .... 18 
April ...... 1.4 i 19 October... 54,  .... 3 
Мау......... -003 ,,  .... 39 November. 88 „ 0 
June -06 „ 43 December. 103 „ ...... 0 


It will be seen that there is a close correspondence between 
the sign of the difference mentioned and the frequency of 


thunderstorms. 
[A. WEILENMANN, Mitt. Phys. Ges. Zürich, No, 2, 1901.] 
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Calorimetry of High Temperatures.—R. Ferrini discusses the 
practical application of the calorimetric method to the 
measurement of high temperatures. To begin with, he gives 


a table of the number of kilogramme-calories required to heat 


a kilogramme of platinum or nickel from freezing point to a 
certain temperature, as follows :— 


Final Calories absorbed by lkg. of Final Calories absorbed 
temperature temperature. by lkg. of 

Deg. Platinum. Nickel. Peg. platinum 
100 5:25 12 110  ! 42:15 
200 6`58 24 1,200 46°65 
500 9:95 37 1,300 51:55 
400 13°64 50 1,400 56°14 
500 17°35 65:5 1,500 61:05 
600 21:18 15 1,600 66-08 
700 25°13 90 | 1,700 71°23 
800 29°20 103 1,800 76 50 
900 33-39 1175 . 

1,000 37°70 134 


Then, if m is the weight of the metal, M that of the water, 
t, the initial, and ¢, the final temperature of the water, c the 
specific heat of the metal at ¢,, and Q the heat required to cool 
the body from the unknown temperature T down to zero, we 


hava 
m(Q—ct,) = M(t — ti), 
whence 


Q = cl, + Me, = ti). 
m 


Having thus found Q, the value of T may be found from the 
table within 100deg. For more accurate determinations the 
following equations hold :— 
?4.52-84T „0. 
T? 4 52-84T - 060 
*m 170 
T = 13 ө 
The unit interval of temperature is here 100deg. Тһе results 
calculated are correct between 700°C. and 800°C. At other 
temperatures the errors are trifling. 
[R. Ferrini, Rendic R. Istit. Lomb., 35, 2, 1902.] 


For platinum : 


For nickel : 


Electrical Treatment of Infantile Paralysis.—E. A. Weil 
describes the clinical treatment of 20 cases of infantile para- 
lysis as carried out in the infantile surgery department of the 
Trousseau Hospital. In all cases brought in within a few 
days of the cessation of the fever the only treatment consisted 
in the application of continuous currents of about 10 milli- 
amperes through an electrode of 100 sq. om. joined to the 
positive pole, with the extremity of the afflicted member 
immersed in a tepid bath connected with the negative pole. 
The sittings lasted 15 or 20 minutes, and were repeated three 
times per week. Other cases were treated, in addition, with 
a few minutes’ application of a rhythmically interrupted car- 
rent. In case the muscles concerned were inexcitable by a 
faradic current, the treatment consisted in the application of 
interrupted currents through the square electrode and a pad 
moved up and down over the atrophied muscles. The author 
quotes a number of cases, almost all successful. The elec- 
trical treatment with proper appliances has a distinct advantage 
over other methods, such as massage, when the paralysis is 
oflong standing ; but its utility is brought out most strikingly 
in the treatment of fresh cases. 

IE. А. WEIL, Arch. d' Electr. Med., July 15, 1902.] 


Tesla Discharges.—K. von Wesendonck criticises the work 
of Móhlmann on Tesla discharges by ordinary means (see 
The Electrician, July 25, p. 561). He points out that there is 
a great difference between a static and an occillatory dis- 
charge. In the former there is a greater negative discharge 
from a point, while in the latter there is a greater positive 
discbarge. This difference cannot be brought out by placing 
a plate opposite the point, since the side discharges are too 
important. Even with an apparently pure negative discharge 
positive electricity streams out from the sides of the conductor. 
It is, therefore, necessary, in order to get at the total discharge, 
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to surround the point with a hollow conductor. The author 
describes an experiment with one of Himstedt’s Tesla trans- 
formers. An Exner electroscope showed nothing but a posi- 
tive discharge. When the point discharged freely into space 
а probe or flame collector, mounted on one side, showed 
no negative electricity, unless an earthed disc was placed 
pretty close in front of the point at the same time. Here, 
therefore, the central positive discharge was surrounded by a 
kind of negative sheath. But а hollow conductor completely 
surrounding the point only acquired a positive charge, 
evidently due to an excess of positive electricity. 
[K. von WESENDONCK, PAysikal. Zeitschr., July 15, 1902.] 


Luminescence.—From Dewar's and Becquerel’s observations 
it is known that uranium nitrate commences to glow on being 
immersed in liquid air. The glow only lasts while the cooling 
is going on, and reappears on heating again, but a repeated 
change breaks the crystal into small fragments. J. Precht 
points out that several different processes are at work here. 
One of them is what Wiedemann has called **tribolumines- 
сепое or glow due to friction or disintegration. Another is 
that of pyro-electric discharge. The former may be eliminated 
by reducing the substance to а very finely powdered state. It 
is then seen that the luminescence attains a maximum ata 
temperature somewhat above that of liquid air, and ceases 
abruptly as soon as the substance has attained a temperature 
of —198deg. On withdrawing it from the freezing apparatus, 
the same process is gone through in the reverse order. The 
author maintains that if the substance is kept at the tempe- 
rature of maximum glow, the glow continues indefinitely. 
Barium platino.cyanide and other substances which are dark 
at ordinary temperatures may be made to glow by cooling. 
Ice is vividly triboluminescent. The disturbance of molecular 
equilibrium due to excessive cooling may give rise to a series 
of pyro-electric and piezo-electric processes which would 
explain the phenomena observed. 

(J. Precut, Physikal. Zeitschr., July 15, 1902.) 


Concentration Cells.—If the free ions in a solution are 
regarded as a special class of molecules, and there are 
two solvents, the distribution coefficient must be separately 
investigated for the undissociated molecules (д), the free posi- 
tive ions (К+) and the free negative ions (k-). Nernst has, 
by an application of the law of mass, found the following 
relation between these three coefficients, 

K 

tk--1M 
ktk k^ 
where К, is the dissociation constant in the first solvent Li, 
and K, the dissociation constant in the second solvent La. 
Now, E. H. Riesenfeld points out that different species of ions 
will distribute themselves differently in the two solvents, 
the number of positive aud negative ions might become 
unequal. But there can be no accumulation of one kind of 
electricity in the interior of a phase. Therefore a double 
layer of ions must be formed at the limiting surface between 
the two solvents. Since it is not at present possible to dis- 
cover such an interior difference of potential, the author 
studied concentration cells in which two different electrolytes 
in the same solvent were separated by a third solution. He 
found that such cells offer a new means of determining the 
transference numbers in the second solvent, but that the values 
show a hitherto unexplained discrepancy as against previous 


results. 
LE. Н. RizsENFELD, Ann. der Physik, No. 7, 1902.) 


Discovering Metallic Veins by Electricity —A method of dis- 
covering underground metallic veins was described in a recent 
issue of the Western Electrician. Wires are run across the land 
which is to be surveyed, and the resistance between contacts 
placed at the ends of the wires is measured. A fall of resis- 
tance indicates proximity to a metallic vein. An average 
resistance of 54,000 ohms, it is stated, fell in a particular case 
to 56 ohms when over a rich copper vein. 
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THE WATERSIDE STATION OF THE NEW YORK EDISON CO. 
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THE WATERSIDE STATION OF THE NEW YORK EDISON COMPANY.* - 


The problem of furnishing light and power to a large city 
like New York involves the supplying of the densely populated 
business and southern district, and also requires that current 
be transmitted to a large outlying residence district covering 
many square miles in area, and, in the case of New York, extend- 
ing north 10 miles from the heart of the city. Numerous small 
stations distributed through this territory furnish a possible 
solution of the problem, but such a system lacks the well. 
known advantages and economy of a large central station. It 
being impossible to supply such an area with continuous cur- 
rent from a single station, it was decided to use a high-pressure 
alternating system of generation and transmission. In 
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addition to acting as a reserve, wil also be used to eliminate 
the peaks from the local demand, so that the load on the 
Waterside station will be almost constant during the 24 hours. 
By utilising the more important generating plants during the 
months of heavy demand, the larger generating apparatus 
already installed is used to advantage, additional new invest- 
ment being saved, which would otherwise be necessary to tak 
care of this capacity. | 
The Building.— The station is located on First-avenue, 
covering the block between Thirty-eighth and Thirty-ninth- 
19778 and running to the East river, an area of 27934. by 
19756. i 
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Fig, 2.— CROSS-SECTION THROU3H BOILER AND DyNAMO ROOM OF THE WATERSIDE (NEW YORK EDISON) STATION. 


deciding upon the position of the central station, the general 
rule that it shall be located as nearly as possible at the centre 
of gravity of the system is often modified by the cost of land, 
availability of water supply, coaling facilities and various local 
considerations. The Waterside station of the New York Edison 
Co. is admirably situated to satisfy all these requirements, 
and being equipped with the most modern and economical 
plant, will generate the bulk of the current used on the system, 
the larger Edison stations, Duane, Twelfth and Twenty-sixth 
streets, being used as distributing stations and as supplemen- 
tary generating stations during the period of heavy load in the 
winter months. Some of the less important stations, Vandam, 
Thirty-ninth and Fifty-third streets, equipped with less econo- 
mical generating apparatus will have their generating equip- 
ment removed and will serve as distributing centres. Storage 
batteries located at all the important distributing centres, in 


* Abatract from the Electrical World, New York. 


The foundations for both engine and building are of concrete, 
and rest directly upon bed rock, giving an exceptionally solid 
construction. The building is of yellow brick trimmed with 
red sandstone. The inside of the generating room is faced 
with pressed buff brick, with the exception of a wainscot of 
enamel-faced brick, 14ft. high, running around the entire 
room. The floor is of cast-iron plates, and the roof, 116ft. 
above, has a glass monitor giving abundant light. The 
general lay-out of the building is shown in Fig. 1, The boiler 
room is 76ft. by 267ft. 10in., separated by a massive brick 
wall from the engine room, which is of the same length and 
no less than 115ft. wide. 

Coal-handling Equipment.—The coal will be received at the 
pier being built out into the river, 150ft. beyond the bulkhead 
line, On this pier will be located the coal-receiving tower. 
It carries a bucket with a capacity of 13 tons, which discharges 
into the hopper, from which the coal descends into the crusher, 
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passing thence into the bucket eonveyor running along the 
pier and under the marginal street into a receiving vault at 
the north-east corner of the building. Here it is received into 
the weighing hoppers, and is then discharged by the suto- 


Fic. 5.—CONDENSER TUNNELS AND CABLE GALLERY. 
matic fillers into the vertical conveyors which elevate the coal 
to the monitor, where a horizontal conveyor finally distributes 


it into the bunker. This bunker, as shown in the sectional 
view (Fig. 2), is of solid steel construction, and has a capacity 
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The Boilers.—The boilers were made by the Aultman and 
Taylor Mfg. Co., of Mansfield, Ohio. They are arranged in two 
double-decked rows, one on each side of the boiler room, 14 in 
each row, 28 on a side, or 56 in all. They are each 18ft. long, 
with 6,250 sq. ft. of heating surface, and are rated at 650 в.р, 
each, on a 30lb. basis; but as the engines used will require 
only about 12lb. of steam per indicated horse-power, the 
boilers will actually develop about 1,625 н.р. each. When 
operated with forced draught, they can develop a much 
greater capacity. Tha boilers are designed for a working 
pressure of 22 5Ib., although 176lb. will be the pressure 
usually carried. They are equipped with Roney stokers 
and furnaces supplied by Westinghouse, Church, Kerr & Co. 
Sixteen fan blowers of large capacity furnish the forced 
draught, so that the maximum capacity may be obtained 
from the boilers, enabling also the use of steam sizes 
of anthracite coal in connection with the Roney stokers. It 
should be added that these stokers have the greatest possible 
depth of grate in the available space to give the greatest 
feasible grate area, in view of the desirability of burning 
anthracite coal. It must be mentioned here also that pro- 
vision has been made for the installation of superheaters on 
the boilers, proper fittings having been provided for connecting 
them, as the engines have been designed with a view to the 
ultimate use of superheated steam. The furnaces discharge 
the products of combustion into four steel stacks, each 17. 
in diameter, rising 182ft. above the roof, the tops being plainly 
visible from а great distance along the river; the total height 
from the grates of the lower tier of boilers is nearly 200ft. The 
shell of the stacks is fin. thick for 44ft., other sections of the 
tame length being made up of jin. and gin. plate. The stacks 
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Fic. 4.—Уше+ or THE Dynamo AND ENGINE ROOM, SHOWING ABOUT ONE-HALF, AS SEBN FROM SWITCHBOARD GALLERIES. 


of 10,000 tons—sufficient for two weeks’ supply. Coal chutes 
descend from the bunker, each chute feeding the stoker 
hoppers of two boilers, and each is equipped with a Clarke 
automatic coal-weighing scale. The bunker is lined with con- 
crete, no coal coming into contact with the. iron, and a deflect- 
ing ridge along the bottom prevents the lodging of coal in dead 
pockets where it might take fire from spontaneous combustion. 


are lined with 8in. of firebrick for one third of their height, the 
remainder being lined with red brick. The lining is carried 
upon rings of angle iron in independent sections of 20ft., an 
air space of 4in. being left between the lining and the stack. 
The ashes are discharged from the ash hoppers under the 
boilers into cara, which are to be hauled by small electric 
locomotives to the dock and the contents dumped into barges. 
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Space has been provided in the basement for economisers in 
case it may be deemed desirable to instal these before the 
completion of the station. 


Steam Piping and Heaters.—The steam is delivered from 
each boiler through a 10in. pipe into a 14in. boiler-room 
header, of which eight enter the engine-room through open- 
ings in the fire wall from each deck of boilers, as indicated in 
various views herewith. The headers from the upper deck 
drop into steam separators connected in the main engine- 
room header, from which steam pipes are taken to the northerly 
row of engines. Vertieal risers drop from thm engine room 
header and receive the steam supply from the headers of the 
lower tier of boilers, conveying the steam to separators in 
the basement, from which 14in. mains carry it thence to the 
throttles of the southerly line of engines. Special fittings are 
connected to the cross-over pipe to each southerly engine, 
permitting their connection into a central tie header located 
under the centre aisle. All joints are ground to a steam tight 
fit, no gaskets being allowed in any of the high-pressure 
piping. The pipe, special fittings and flanges are of the 
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Га. 5.—4,500&w. THRRE-PHASE GENERATOR, 


maximum thickness specified for the highest class of high- 
pressure work. The feed water heaters are 50in. diameter, 
16ft. long, containing 246 l}in. tubes, giving a total heating 
surface in each heater of 1,888 sq. ft. These heaters are 
inserted between the feed pumps aud boilers, and receive the 
exhaust steam from the boiler feed pumps, stoker engines, 
and other auxiliaries. The feed water will be supplied from 
the city service in the beginning, although it is expected later 
to use the condensed steam from the engines as boiler feed 
after being purified. To this end four special storage aud 
separating tanks have been installed in the basement under 
the boilers, provision being made in each tank for cartridge 
filters for removing the greater quantity of oil from the con- 
densed steam. The more complete elimination of suspended 
oil to be effected in special purifying apparatus. The boiler 
feed pumps are of the Worthington type, steam driven. 
Condensing Water Tunnels.— The condensing water is 
brought from the river through an intake tunnel built by the 
General Tunnel Engineering Co., under the Landé patents. 
This interesting intake tunnel is composed of two jin. steel 
shells, with a space of 1бїп. between them filled with con- 


crete. It was made in Elizabethport, and when finished was. 
fitted with bow and stern and towed to its present position 
It extends from the east end of the station 230ft. diagonally 
under the proposed marginal street along the river front out 
into the East river. Provision is made for connecting another 
similar tunnel, should it ever become necessary. Just outside 
the building the intake tunnel enters the screen wells and 
divides into two parts, circular in section and 7ft. in diameter, 
one running under each row of engines. The discharge water 
from the condenser is returned to the river through two 
tunnels of an oval section 8ft. high, running out on a higher 
level (Fig. 8). | 

The Engines.— The engines, 16 in number, are the produet 
of the Westinghouse Machine Co. They are of the marine 
type, vertical, three crank, with one high aud two low-pres- 
sure cylinders, direct connected to 16 General Electric three- 
phase generaters. The high-pressure cylinder is 484jin. in 
diameter, and each low- pressure cylinder 754in. in diameter, 
with a stroke of 5ft. The low-pressure cylinders only are 
jacketed, and are provided with liners, the contemplated use 

of superheated steam rendering jackets 

for the high-pressure cylinder unneces- 
‚ sary. With 175lb. steam pressure at 
the throttle and 27in. vacuum, and 
while running at the normal speed of 

75 revs. per min., the engines are to 

indicate 5, 200-5, 500 н.р. at most eco- 

nomioal load, but will be cupable of 

a sustained load of 8,000 H. ., with an 

ultimate capacity at maximum cut-off 

five-eighthsof stroke) of over 10,000 ;. p. 

he engine is guaranteed to develop its 

most economical load, 5, 200-5, 500 l. p., 

at a steam consumption not to exceed 

1241b. of dry steam per indicated horse- 
power per hour, including the steam 
used in re-heater and jackets. The 
bed-plate is made in three pieces with 
an extension for supporting the out- 
board bearing. The engine frames are 
of the A type, of strong and massive 
yet graceful design, with a substantial 
bearing on the bed-plate. The crank 
shaft is built up in three section, with 
a lOin. hole extending from end to 
end. The 26in. shaft is supported in 
four bearings, the three main bearings 
each 60in. long &nd the outbound 
bearing 48in. long. The engine, having 
three cranks, set at the angles 101deg., 
188deg., 126deg., so аз to give a uni- 
form turning moment, does not require 

a heavy flywheel, a weight of 90,000Ib. 

in the rim with an outside diameter of 

28ft. being sufficient to give the required 
steadiness of motion for parallel operating and avoid any 
evidence of beat or pulsation in the electrical system. 

The high pressure cylinder is fitted with poppet valves, 
following European practice on engines of similar types using 
superheated steam. The low-pressure cylinders have valves of 
the double-ported Corliss type. The valves are driven by 
eccentrics from a lay shaft receiving motion from the main 
engine shaft by means of helical gears, European practice 
again being followed in this respect also, although quite 
unfamiliar in America. The governor is driven from the lay 
shaft, and controls both the high and low-pressure valves, the 
latter being also detachable so as to be adjusted by hand. The 
engine speed can be controlled by mechanical adjustment of 
the governor weights while in motion. To facilitate synchro 
nising, the speed of the engine can also be varied from the 
electrical gallery by a pilot switch operating an electric motor 
which shifts the weight on the governor arm. An emergency 
steam-operated throttle is provided enabling steam to be ehut 
off instantly, and this is connected to а centrifugal device in 
one of the crank cheeks, which, in case the engine speed 
exceeds a certain limit, engages a pawl admitting steam to 


744 


THE ELECTRICIAN, AUGUST 29, 1902. 


the emergency throttle automatically, and cutting off steam. 
In passing from the high-pressure to the low-pressure cylinder 
the steam travels through the re-heater, whose capacity is of 
220 cubic ft. 

A complete oiling system is provided, the main bearings 
being fed with a gravity-pressure system, and the cylinders, 
cross-heads, &c., are lubricated from sight feed manifolds 
having pressure pumps driven from the valve motion. The 
oil is circulated by a special force pump, with a system of 
tanks for its filtration. 

Each engine has an independent air and circulating pump 
driven by a separate engine with Corliss valve gear. The 
surface condensers are of the Worthington type, with a cooling 
surface of 9,200 sq. ft. Each engine is provided with an 
automatic relief valve in the exhaust line, admitting to the 
80in. atmospheric exhaust riser, extending from each engine 
to the roof, where the riser is capped by an exhaust head. 

Very complete platforms at three different heights are pro- 
ing ready access to all the working parts of the 
engine; and the two upper platforms have walkovers from 
engine to engine, facilitating efficient and economical super- 


vision and oiling. These details will be gathered from the |. 


general view of the engine-room in Fig. 4. A flying bridge, 
which can be moved by the cranes, will span the aisle between 
the north and south row of engines. The engineer can thus 
be carried from one end of the long hall to the other, with 
instantaneons access to any generating unit in either row. At 
the same time, when not in use, the flying bridge does not 
interfere in any way with the normal operation and employ- 
ment of the cranes. 


The Generators.—The 16 General Electric 4,500kw. three- 
phase generators deliver 25-cycle alternating current at 
6,600 volts. They are of the revolving field direct-connected 
type, and, as they run at 75 revs. per min., have 40 poles. 
The revolving field is keyed to the engine shaft and bolted to 
the hub of the flywheel, which is extended so as to form a 
heavy flange on the side toward the generator. The field- 
magnet cores are bolted to the outer surface of an iron ring, 
which is made in two semi-circular pieces fastened together by 
| links. This ring is supported by а spider having eight spokes, 
through each of which pass two bolts, securing the revolving 
element to the flywheel hub. The fields are wound with 
copper ribbon set on edge, and give full excitation at 220 volts, 
thus making it possible to take the exciting current either 
from the low-tension board or storage battery in case of 
failure of the exciter sets. The exciting current passes to the 
revolving field through two iron collector rings. Iron rings 
were used because of their superior wearing qualities. Four 
carbon brushes on the l}in. face of each ring give ample 
current-carrying capacity: The armature is built of laminated 
steel of the highest magnetic quality. The coils are secured 
by dovetailed wedges in slots 4}in. deep and 13ір. wide, and 
the ends of the coils are so formed as to leave a space of at 
least an inch between adjacent windings. There are 240 slots, 
two per phase per pole. The revolving field weighs 180,0001b., 
the armature 1 25, 000lb., and the foundation plates 20,000lb., 
making the total weight of each generator 275,000lb. 

The complete generator is shown in Fig. 5. The design is 
such that all necessary repairs to field and armature windings 
may be made without removing the upper half of the arma- 
ture. By taking out the two bolts, securing it to the yoke, 
any field spool may be removed, and by withdrawing two poles 
the armature coils may be removed and replaced. The arma- 
ture coils will carry a non-inductive load of 250 amperes per 
phase for 24 hours without the temperature of any part 
exceeding that of the air by more than 80°C. A non-inductive 
load of 400 amperes per phase carried for three hours causes 
a temperature rise of less than 50°C. In making the heating 
tests the resistance method of calculating the temperature was 
used in addition to thermometer readings. In all cases where 
the latter gave the higher reading the results as indicated by 
that method were used. The armatures are designed to with- 
stand a test of 15,000 volts alternating, applied for half an 
hour, and a puncture test of 25,000 volts alternating for one 
minute. The insulation between the field coils, collector rings 

and generator frame is such as to withstand 25,000 volts con- 


tinuously. The efficiency at fall load and one-quarter overload 
is 97 per cent.; at three-quarter load, 96 per cent.; at one- 
half load, 95 per cent.; and one-quarter load, 91 per cent. 
The regulation is such that, with the sudden throwing off of 
full load, the rise in voltage does not, with constant excitation, 
exceed 8 per cent. 


Motor-generator Exciter Sets.—There are three exciter sets 
installed, each consisting of a 225 m.r., 6,600 volt, three-phase 
induction motor, direct-connected to a 150kw., direct-current, 
four-pole generator, giving a potential of 200-280 volts. There 
exciter sets can be run continuously at full load with a rise of 
temperature not to exceed 40°C. above the surrounding air, and 
will carry 38} per cent. overload for three hours without injury. 

In order to ensure absolute continuity of current for exciting 
the fields of the generators a storage battery was installed 
having capacity sufficient to excite the fields of 16 generators 
for one hour. This battery is of the Chloride type, and 
similar to those used in all the annex stations, to be referred 
to again later. 

(To be continued.) 


NOTES ON CALCIUM CARBIDE MANUFACTURE 
ITALY. 
BY CESARE PIO. 


In Italy the calcium carbide industry is rapidly progressing, 
and the number of furnaces operated with continuous or poly- 
phase current is increasing every day. A lar 


IN 


ge number of 
patents relating to improvements of this industry are also being 
applied for in Italy. In the early days a great deal of cheap 
but faulty apparatus was placed on the market, and the unfor- 
tunate result was that many accidents and explosions occurred, 
and the calcium carbide industry suffered considerably. It is 
only since last year that the business in this line in Italy has 
become profitable. Since 1896, however, the commercial use 
of acetylene has been general in Italy. After the construction 
of the factory of Pont Saint Martin, near Ivrea (Piedmont), 
which utilises water power, many other companies were 
formed, and electric furnaces were installed where it was 
possible to obtain power from waterfalls. In 1897 the 
Società Italiana dei Forni Elettricci, of Rome, built a factory 
at Narny ; a little later the Società Italiana pel Carburo di 
Cacio, Gas Acetilene ed Altri Gas, with 3,000,000fr. capital, 
put down a 3,000 н.р. plant near the Marmore falls (Terni). 
In the month of August of the same year a company was 
formed in Turin, and electric furnaces were installed in 
S. Marcello d'Aosta in the north-west of Italy, and there the 
water power of the Dora Baltea river was utilised.* This 
last plant, which is one of the most interesting of its kind, has 
just been enlarged in consideration of the increasing demand 
for carbide. 

A great field now open to the Italian calcium carbide indus- 
try is the application on the railways for train lighting. A few 

ears ago the use of acetylene was limited to small villages, 
but at present the number of big centres lighted with this 
modern system is continually increasing. Moreover, the pos- 
sible application of acetylene is larger since it was discovered 
that this gas, mixed with a certain quantity of acetone, may 
be easily transported without danger of explosion. Another 
field of application is the acetylene gas motor for small indus- 
tries. This class of motor, however, has not yet been sufficiently 
improved to tempt many experiments with it on a commercial 
scale. 

The price of calcium carbide has been lately raised to 
487.50fr. per ton, as against a price of 250fr. per ton last year. 
This seems to be the result of a syndicate recently constituted 
on the Continent, which is trying to keep up the price of this 
product. In a recent publication by Mr. Riccardo Memmo, 


who is an authority on all questions regarding manufacture of 


calcium carbide, the conditions of this industry in Italy are 
considered, and it is stated that, in order to render the 
industry really remunerative in Italy the conditions must be 
as follows :— 

1. The price of the plant, per horse-power installed, including 


* See The Electrician, Vol. XLIII., p. 637, 
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machinery, furnaces and all the necessary supplies, must be 
not higher than 500fr. | | 
2.. A certain ratio between the number of tons of carbide 
produced and the number of effective horse-power produced 
must exist. The price of calcium carbide, including general 
expenses, must be not greater than 120fr. the ton. 
4. The capital expended must. be amortised in 10 years. 
This corresponds to a sinking fund of 40fr. per ton produced. 
5. The selling price of the carbide must be 250fr. the ton, 
BO that, including freight, loss, profits, &o., the price to cus- 
tomers does not exceed 800fr. per ton. 
6. At least 6 per cent. must be paid on the capital invested. 
These conditions at present are not entirely fulfilled in the 
majority of existing plants, but with the continual develop- 
ment which is taking place in this industry in Italy, and also 
in consideration of the great amount of water power available 
there, not only should these conditions be fulfilled, but the 
price of the product should be reduced also. | 


MODERN MACHINE METHODS.* 
BY H. F. L. ORCUTT. 
(Concluded from p. 795.) 


Erecting Department,—Probably in no department of mechanical 
work are the. contrasts between old and new methods more striking 
than in erecting or assembling. In the new method machining is 
done accurately to dimensions; in the old, machine and tools are 
mainly used for removing metal, and reliance is on the fitter 
for proper working fits. In the new, accuracy and interchangeability 
of dimensions are maintained by a suitable equipment of gauges and 
the establishment of limits; in the old there is a variety of sizes 
depending upon the skill and judgment of individuals In the new 
the time necessary for “setting up” a particular piece of work or 
“lots ” of work is reduced 25, 50, 100 per cent., and even more, below 
that taken in the old shop. In the new the number of fitters is 
strikingly small compared with the abundance of this class of helpers 

in works running on old lines. The model erecting depart- 
ment, therefore, is one in which fitters’ work is reduced to a minimum 
and where the least possible amount of time is occupied in assembling. 
These resulta are, of course, only possible when the best methods of 
machining are practised, when Jigs and fixtures are used as much as 
possible, when a proper equipment of gauges is installed and a system 
of inspection is amplified. | 

Testing and Analysing Material.—In view of the fast machine 
operations, the increasing demand for accuracy and the exacting 
requirements in respect to material under which the engineer often 
has to work, it is wonderful how little the ordinary manufacturer 
really knows about the structure, composition and capabilities of the 
material which he is continually buying, manipulating and selling. 
A testing machine here and there (crude enough, as a rule), a few 
laboratories connected with schools and scientific public institutions; 
the rest is guesswork. А change of foundry foreman or the transfer 
of patronage to another steel maker often demoralises a whole estab- 
lishment, results in the ruin of expensive machines and tools and in 


the scrapping of costly finished product. 
The advantages of possessing a well-equipped laboratory and 
testing department are many and far-reaching compared with the 


sole тапа орао ш they bring quick returns for a 
small outlay. In the place, raw material, pig-iron, scrap, coke, 
steel, copper, brass, &., should be bought to specification. The 
result would be emancipation from the slavery of “brands.” This is 
in itself a considerable advantage to the buyer. A control of cupola 
mixtures can also be undertaken which will give definite results in 
castings, Steel, iron and other materials can be selected indepen- 
dently of the recommendations of the maker, who too often answers 
а complaint with the assurance that more expensive material must 
be purchased when, perhaps, cheaper would be better. Not alone in 
the purchase of material, but in the manipulation as well, is the 
analysing and testing engineer of value. Castings must be properly 
treated, and be of the right mixtures to allow rapid and accurate 
machining. Recently a case came under the author's observation 
where the product of a milling machine was increased 30 per cent. 
simply by improvement in the quality of material, Many concerns 
are using hard material, which is necessary for certain parts, but 
uncalled for in other cases, because they have no definite knowledge 
to enable them to vary cupola mixtures. If they had they would 
increase the speeds of machining in a large percentage of their work. 
Materials should be studied with a view to selecting that which is 
most suitable for the purpose, which, being most suitable, can be 


* Paper read before the Institution of Mechanical Engineers. Slightly 
abridged. 


most rapidly machined, and which, fulfilling all conditions, is the 
cheapest. This cannot be accomplished with the haphazard methods 
commonly employed. The establishment of laboratories is confi- 
dently put forward as a suggestion worth the serious consideration 
of mechanical engineers, It will pay, in nearly all cases, for those 
employing 1,500 hands, in a majority of cases for those employing 
1,000, and in some where under 1,000 are employed. | 

Where the size of a shop does not warrant the expenditure neces- 
sary to ppor its own department several manufacturers can easily 
combine and contribute to the support of a fully- equipped laboratory. 
Where the last course only is feasible petty jealousies and nonsensical 
isolation, which are so prevalent amongst manufacturers, will probably 
stand in the way for some time to come. There is, however, no prac- 
tical reason why every mechanical engineering establishment in the 
United Kingdom should not have a testing institution at its command 
which could be constantly made use of. e realisation of this state 
of affairs would be of incalculable benefit to the industries and com- 
merce of Great Britain. The following Table III. of chemical 
specifications is one suitable for a large variety of light machinery 
castings, which can be rapidly 1 are close-grained, have good 
wearing qualities, and take a good finish. 


Table ITI.—Chemical Composition of Light Castings (Iron). 


A. Mixture for thin B. Mixture for cast-C. Mixture for cast- 
i ings 11in. to дїп, 
thick. 


ings of an average 


castings under 
thickness of gin. 


= Bin. thickness. 


| 


| 
| Limits Analyses Limits Analyses 


allowed. | desired. | allowed. | desired. 
Silicon 2°45 to 2°65} 2°55 (2°30 to 2:50] 2°40 
Sulphur ...0:07 to 010 0°08 |007 #010] 0:09 
Manganese 0°30 to 070! 0°40 (0:30 to 0˙70 0:40 
Phosphorus 0°70 to 100. 0°90 0:50 to O90 0°70 
Cm. Carbon 0°30 to 0'50, 040 0-20 to 0:50] 0°40 
Graphite...2:90 to 5:20 3:10 |290 t0 3˙20 3°10 | 


For very heavy castings a mixture containing about 2°00 silicon should 


be used, other elements same as mixture C. 


Fittings.—Good fittings play a not unimportant 
sae They are too often looked upon as articles of а only, 
to be made use of by faddists instead of as possessing a practical value 
as means of saving time and maintaining order and cleanliness. 
Among the more important are included well-designed work benches, 
shop stands for workmen who are machine attendants, cans and 
buckets for waste and rubbish, properly-designed racks for holding 
parts, carefully-arranged receptacles for tools and gauges, and racks 
or holding rough material. Stores for rough materials, partl 
finished work and finished product, should be most carefully studied. 
Simple and easy methods of fastening countershafts and main shaft 
hangers should be devised. Means of rtation— whether 
cranes, railways, or trucks—should, of course, receive special atten- 
tion. Machine shop floors deserve far more thought than they 
usually receive. Means of heating and ventilating are, as well as 
floors, absolutely essential to the modern shop, for without them it 
is impossible to properly keep fine machines, tools and gauges in 

ood condition. Comforts and conveniences for workmen are fast 
coming necessities in the modern shop, às they help in attracting 
and retaining the best and most intelligent workpeople. 

Extensive Application of Modern Methods Possible.—There is a 
widely-spread and erroneous idea, particularly amongst European 
manufacturers who would emulate American manufacturers, that the 
latest methods cannot be economically adopted except where work 
is thoroughly standardised, specialised and made in large quantities. 
Advantage of every method which has been mentioned, with the 
exception, perhaps, of jig und fixture work, can be taken where none 
of the above conditions exist, not even excepting that which prac- 
tically amounts to interchangeability. One hole is more cheaply 
bored in a chucking machine than in alathe. It is more easily made 
to a limit gauge than when the skill of a workman in setting his 
calipers has to be trusted. One spindle is more cheaply finished in 
the grinding machine than in the lathe, quality duly considered, and, 
again, is more easily finished to a limit gauge than to calipers, with 
the employment of less skilful labour. With the quickly-adjusted, 
саат папас milling machine any amount of work сап be more 
cheaply milled than planed, even where only a few pieces are to be 
worked. Inspection, good equipment of gauges, tool stores, the latest 
machines and small tools are necessary, whether one piece or 1,000 
are in question. The idea that big quantities and stan work are 
necessary before modern equipment ки to play an important part 
in the economics of manufacturing is the delusion of those who have 
grasped but a small part of the problem. 

Apprenticeship Question.— Unquestionably one of the most serious 
obetructions to the introduction and successful working of new 
machines and methods is the lack of knowledge and understanding 
of modern machine methods on the of workmen. This is not 
due so much, as is commonly supposed, to the restrictions and regula- 


in shop 
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tions of trade unions as to the ignorance, bad management and want 
of foresight on the part of the masters. The fact is, that men in a 
great many shops accomplish wonders, considering the opportunities 
given them to learn and the appliances with which they are 
to work. Within a comparatively short time methods of manufac- 
turing, machines and tools have undergone an almost revolutionary 
change. This change has been so great and rapid that men who 
served as apprentices under the old régime are ignorant of new methods 
and have not the necessary training to manipulate successfully and 
supervise the most economical working machinery. Many of them 
are as much at home in a really modern shop as Alice in Wonder- 
land.” It is not at all surprising that they shake their heads at 
strange new machines and doubt the tales of the American Mad 
Hatter.” It is well to ask the masters who grumble if they them- 
selves are familiar with the latest methods of machine work ; if they 
are familiar with the advantages of the subdivision of labour and 
departmental work ; if they know the value of skilful, intelligent 
tool makers, and are familiar with the best machines and appliances. 
These are items which must be studied by the masters iud side by 
side, should be considered —how shall they instruct and train men in 
the proper use and care of machines and tools? In other worda, 
systems of apprenticeship must be inaugurated and maintained which 
teach men how to work in modern ways. Do not work 5 
on old-fashioned machines with out-of-date tools, letting them take 
years to learn to perform certain operations which a man from the 
street with three weeks’ practice can do better and quicker on a 
modern labour-saving tool. Many shops are having endless trouble 
from trying to work new machines by men trained on the old lines, 
neither masters nor men comprehending their duties. It is the duty 
of masters to establish modern systems of apprenticeship arranged in 
accordance with new methods, It is the duty of men to try to со 
themselves to these new systems. It ів wasteful and foolish for all 
to insist that a man must serve from four to five years before he can 
become a proficient turner, when we know that in a few weeks a 
labourer can learn to operate two grinding machines and produce 
cylindrical surfaces that it is impossible for the most skilful turner 
to duplicate, either in regard to quality or cheapness, This is not 
saying that it is unneceseary to train men to become goud turners ; it 
is, however, unnecessary to train them to perform many operations 
which are superseded by new methods of working. The same com- 
parison can be made between the screw machine and the lathe and 
the milling machine and the planer, Chuck and jig work supersede 
boring and drilling. Men must realise that the new ways have come 
to stay. Masters will wait in vain if they think the technical school 
can ever take the place of rational training in that best of all schools— 
the shop itself. Many employers are beginning to realise that there 
is but one way to get good men—that is, to make them. A modern 
те of apprenticeship naturally divides itaelf into three broad 
c —(1) Training of men who wish to become skilful in special 
operations, like turning, planiug, &c.; (2) training of men who wish 
to become merely machine operators ; (3) training of men who are 
necessary for supervising and keeping plant in a high state of 
efficiency. By the old methods men are largely trained to become 
skilful in turning out a certain product. By the new methods the 
highest skill is employed as supervisor of labour-saving machinery 
which turns out the product in a practically finished state. This 
calls for a radical change in the systems of 5 
Politicians and writers are raving over the technical schools of 
Germany. Speaking as one who has for years been in contact with 
the product of the German technical school, the author has no 
enthusiasm nor admiration for their methods, at least as far as 
mechanical progress is concerned. Technical education as taught 
to-day is useless, except to a very small percentage of our mechanical 


workers. There is an immense amount of talk about scrapping old. 


machinery, buying new plant and planning new shops, whilst the 
most important factor of all—men—is left to shift for iteelf. Yet 
all are asking the question, Where can I get good men? Train them, 
is the answer. The means for doing this are in the hands of oray 
manufacturer., In your own shops, on your own machines, wi 
your own instructors, in your own time; neither municipalities 
nor governments can do it for you. Manufacturers must establish 
systems of apprenticeship which include workshop experience under 
educational guidance. 


| 


EXPERIMENTS WITH THE “SPARKLET” FUSE. 


Messrs. Elliott Broa. have sent us particulars of some interesting 
experiments with Mr. Partridge’s “Sparklet” fuse which were 
recently carried out at the Deptford station of the London Electric 
Supply Corporation. This ingenious device, it will be remembered, 
was fully described and illustrated in The Electrician of July 4th last. 

A 1,000kw. 10,000-volt generator was specially run for the pur- 
pose. Fig. 1 shows the effect of breaking a 10,000-volt 1,000kw. 
circuit at a horizontal 30in. fuse without the aid of any extinguishing 
device. A small Ayr fuse was put in series with this arc, but 
kept short-circuited by means of a plug switch. When the large 


| | 
Fig. #.-10,000-уот ARC BROKEN BY "SPARKLBET' FUSE. 


Fic. 5.— THB EXPERIMENTAL APPARATUS. 
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arc, Which made a tremendous roar, had been examined with darkened 
glasees and generally admired by those present, the sparklet fuse 
was brought into action, and the circuit was broken instantaneously. 
Another iment was made with a view of simply showing in 
how. short a distance currents at high pressures could be broken, and 
is illustrated in Fig. 2. In this ease the fuse went between two 
terminals fixed on the back of Caled inmane slabs, placed 4 in. 
apart only. The power and pressure remained the same as in the 
foregoing experiment, but the fuse broke the circuit instantly with 
the sparklet device, and the photograph shows how the arc is con- 
fined to a very small space in this case. Fig. 3 shows the experimental 
apparatus which was used for the trial with the 4}in. break. 


SOME EXPERIMENTS ON STEAM-ENGINE 
| ECONOMY.* 


BY PROF. R. L. WEIGHTON. 


The object of this Paper is to record the results of two separate and 
distinct sets of experiments bearing upon the economical performance 


of the steam-engine. The first constitutes a series of experiments, 


Thoroughly covered all over | 
with Asbestos during trials 


works, and was fitted to the engines asshown in Fig. 1. The heating 
surface consisted of a double coil of copper piping arranged inside a 
cast-iron chamber, and amounted to aq. ft. The ping was 
1 Нр. external diameter and 1 06in. internal diameter. e receiver 
steam was compelled to pass through the heater by the blocking up 
of the middle cylinder and porte as indicated in the drawing. Steam 
of boiler pressure was admitted to the inside of the heater coils, The 
water condensed in these coils to a trap at a lower level, in 
which it was carefully measured, and from which it was periodically 
drained off, thus keeping the coils absolutely clear of water. The 
receiver condensation was similarly dealt with. 

In order to test the effect of the reheating at different loads, the 


power of the engines was varied, and a 8 series of results 
was obtained. e power variation was brought about by variation 
in the cut-off in the high-pressure cylinder, the low-pressure cut-off 


remaining constant throughout at 7in. 

The engines are normally fitted with Meyer’s expansion valves, 
but it so happened that prior to these trials, and for other purposes, 
the high-pressure cylinder had been fitted with a shifting eccentric, 
in imitation of the action of an automatic expansion governor. This 
eccentric was retained for the re-heating trials, and was shifted by 
hand to give the variation in power. There wasno governor attached 
to the engines, To preserve as great a uniformity of conditions as 
possible, the experiments were made in pairs, the only change 
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Fic. 1.—ARRANGEMENT OF RECEIVER RE-HEATER. 


Heating Surface of Heater = 30 aq. ft. 


made with a view to determine the economical effect of re-heating the 
steam passing through the receiver of a double expansion, or com- 
pound, aro The second forms a series of experiments, made with 
а view to determine the influence upon economy, of degree of vacuum 
in the condenser of a triple-expansion engine. Both sets of experi- 
ments were made upon the experimental engines in the engineering 
laboratory at the Durham College of Science, Newcastle-upon-Tyne, 
and form ре of a systematic course of research work upon the steam 
engine, which is being curried out there, 
I. EconomioaL Errect ОР RECEIVER RE-HEATING. 

Method of Making the Trials:—The cylinders used for these trials 
were Тїп, and 15}in. diameter, with a stroke of 18in. The boiler 
pressure was maintained constant throughout the trials at 200lb. per 
squareinch above the atmosphere. The re-heater, which was ially 
fitted to the engines for the purpose of these trials, was kihdly lent 
by Messrs. Richardsons, Westgarth & Co., of Hartlepool engine 


* Paper read before the Institution of Mechanical Engineers. 


Copper Tubing, ljin. external diam. 


between the two trials of each pair being, that in the one the steam 
was shut off from the re-heater coils, while in the other the steam 
was admitted tothecoils. Sufficient intervals were allowed to elapse 
between the trials to permit of the attainment of thermod ic 
stability under the changed conditions. In this way only has the 
author found it possible to obtain consistent resulte, in any series of 

iments where the differences in effect due to given changes in 
conditions are 


The dynamometer was adjusted to give as nearly as possible 133 
reve, per min. for the first trial of a pair, the steam being shut off 
from the heater coile, and the receiver steam passing through the 
heater on its way to the low-pressure cylinder. Under these con- 
ditions a trial was run, and the observations and measurements 
recorded. Immediately on finishing, steam was admitted to the 
re-heater coils,and the engines allowed to run till they adjusted 
themselves to the new conditions, no other change whatever being 
made as compared with the trial just completed. The vacuum was 
kept as nearly as possible constant throughout all the trials. 
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Table I.— Results of Receiver Re-heating Trials. 


Cylinders 7in. and 15}in./18in. Boiler pressure 200lb. (above atm.) Jacket steam off. Cut-off in L. P. cylinder "lin. .Power varied by shifting 
- i H. P. eccentric. Condensing water adjusted for an approximate vacuum of 24‘4in. 


VII. VIII. IX. X. 


No. of tri... mc T I. II. III. IV. V. VL 
Date of trial. 1900....................................... May 4. | May 4. | April 27.) April 27.| May 11. May 11. May 18. May 18. May 25. | May 25. 
Reheater steam ............................... . off or on off on off on off on off on off on 
Shift of H.P. eccentric .......................... inches i 4 1 1 8 8 à j E Li 
Pressure in Н.Р. steam chest lbs. above atm. | 195:5 194 197 196 198 197 199 198 198 198 
Pressure in reheater cos » Т 0 195 0 194. 0 194 0 195 0 95 
Pressure in receiver * * 50 543 43 47˙5 31 36 167 21 10 4 
Barometer ........................... inches of mercury | 294 29°4 50 50 298 . | 298 29:9 299 2975 29°75 
r отогон - n 23°12 23 24:4 24°37 | 244 24:5 24°42 | 2445 242 24:4 
Mean pres., reduced to L. P. cylinder. .. Ibs. per sq. in. 581 60°4 54 55:6 44 46:5 808 52:7 12:56 13778 
Revolutions per minute ..... JJ ‚1554 | 1361 1302 |1344 | 1528 |1576 |1339 | 1375 5 xn 
Condensation in receiver . Ibs. per hour 95 49:5 not taken not taken 81°78 | 4596 | 558 526 S drain * ш T 
Condensation in coils of re-heater ... „ 5„ 0 110 0 106 0 88 0 68 0 22 
Total water us ell... . Ibs. per hour, W 2298 2454 2050 2216 1725 1896 (12706 {13786 599°5 686 
Steam shown by indicator cards at L.P. cut-off : Е ; : 

in percentage of total water i 12 787 sa 1 озо nate 2 is odi is 
Indicated horae-power................. 4. eene 131 138:8 1187 126:2 9877 1076 69 7 75 28˙5 53°5 
Brake horse-power ....................................... 1203 | 1261 1126 |1171 941 99°5 65:5 677 243 27°32 
Mechanical есіепсу ................................ soe 0918! 0908; 0948| 0928| 0953| 0925| 0911| 0902, 0:854 0:820 
Pounds water per 1. H.P. hour 17˙54 17:61 | 172 17˙5 17:5 1762 | 1823 | 1838 ' · 2106 20°59 
Pounds water . . ... . .... . . . . „ BHP. „ | 191 | 1946 | 182 | 1892 | 1833 | 1906 | 20 20:56 | 2467 2511 


Norzs,—1. Trials were made in pairs—steam off and steam on re-heater—the one after the other with a sufficient interval. 2. The brake sluices were 
adjusted for the first of each pair, and were not altered for the second trial of the pair. 3. In plotting the results on Fig. 2, the powers in Nos. 
I. and II. are brought up to the average vacuum of the others—viz., 24-4in. 
Table II.— Results of Variable Vacuum Trials. 
Cylinders 7in.-10}in.-15}in./18iu. Jacket steam off. Receivers drained continuously. Cut-off in each cylinder 104in. Brake aluices shut lin. 


Korot Trial: на нана Ont tud L | m | ш, | rv. ү. VI. IX. 
Date of trial 1902 00 Mar. 14. | Feb. 28. | Feb. 28. Feb. 28. | Mar. 7. | Feb. 21. Feb. 21. | Feb. 21. | Feb. 21. 
Vacuum inches of mercurrn-n-n-n-nn eet nane M О 1153 1670 | 1969 20°40 | 21°79 24-07 28:18 
Condensing water/feed water 2 ae 57 70 8:4 8˙⁵ 87 11:2 4377 
Barometer . p ИКОНА 297 2915 | 2915 | 2915 | 297 29:85 | 29°85 29°85 
Pressure in H.P. steam chest (above айш.).............................. 147 146 147 148 147 151 150 149 
Revolutions per minute. (R) желкөз TR 109 |1186 | 1226 |1245 | 1243 | 1254 | 12606 127 
Indicated horse-power .......... касы ытыы Ке дра T MESS 547 702 769 787 78:5 81 83 854 
Brake horse- power e ТР "—— € à 48:5 60:3 64:9 67:4 66°9 691 706 71:5 
Mechanical еЙсіепсу -................... cosssscseseveevercoreeseucnsoeces 0:882, 08599 0844; 0:856] 0852| 0:855 0:850 0:857 
Total water used per hour in pounds. (W) . 1048 11415 118955 1210 1218 1217 1255 1247 
Hot-well temperature Fahr. (ahahng e . 212 193 177 | 1645 | 1643 157 142 8 88:8 
Mean pressure reduced to low-pressure cylinder (M) ............... 2975 | 8506 | 3713 | 3741 | 3733 | 3822 | 38°85 58:85 
I. H.P. at 120 revolutions. (lu . «Oz . 60˙5 71 75˙2 75:8 787 77:5 7877 79:8 
B.H.P. at 120 revolutions, (hh i осоо eene . 552 ' 61 65:5 65 64:6 66:1 61 676 
Water per hour at 120 revolutions. (W,)=120 WR. 1154 1155 1164 


Heat units per hour at 120 revolutions“ (Wa) = Wi (Т, ~ fu) / TI. 954 


* T,=total heat above zero Fahr. — per pound of boiler pressure. (Wa) = Heat units reduced to pounds of water for comparison. 


Results of the Trials. — The results are given in Table I., and are 
recorded graphically in Fig. 2. Attention is directed to the following 
points in these results :— 

1. The amount of condensation per hour in the heater coils seems 
to be independent of the difference of temperature between the 
heating and the heated steam, and would appear to depend chiefly 
upon the шашу of heated steam (exhaust from high-pressure 
cylinder) passing through the heater in unit time. It will be noticed 
from the table that as the power diminishes so does the quantity 
condensed in the coils diminish, and this in spite of the fact that the 
tem perature-difference increases as the power grows less. 

2. The influence of the re-heater is very marked in respect of the 
following— viz., 

(a) Reducing the amount of condensation in the receiver. 

(b) Raising the receiver pressure. 

(c) Raising the mean pressure throughout the engines. 

(d) Increasing the speed of revolution of the engines. 

it) personne the dryness of the steam acting 1n the low-pressure 
cylinder. 

These may be ranked as effects which are in themselves favourable 
to the attainment of economy. 


3. The influence of the re-heater is, however, equally marked in 
effects which are detrimental to economy—viz, . 
. (a) Lowering the mechanical efficiency of the engines. 
` (b) Increasing the steam consumption per horse. power developed. 
From the last two columns of Table I., it is seen that at all powers 
there is a slight loss attendant on the use of the re-heater, with the 
single exception of “ water per indicated horse-power," Trial X. 
he consumption per brake horse-power is in all cases consistently 
greater when the heater is in use, the average increase being 2:6 per 
cent. against the heater. The economic effect of the heater in terms 
of water per indicated horse-power is exceedingly small, an ave 
of 0'18 per cent, against the heater. The smallness here, however, is 


- 


entirely due to Trial X. already referred to. The effect, at any rate 
in terms of brake horse-power, is appreciable and definite, and this 
effect—as compared with that in terms of indicated horse-power—is 
almost entirely due to the detrimental influence of the re-heater upon 
mechanical efficiency. It will be noticed from the table that in 
every case a lessened mechanical efficiency is associated with the 
use of the re-heater, the average adverse effect being 2:2 per cent. 
The cause of this very undesirable effect is doubtless to be found in 
the greater dryness of the working steam after passing through the 
re-heater, when steam is in the coils. The result here obtained shows 
the necessity for erp steam- engine efficiency in terms of brake 
horse-power, instead of indicated horse-power, especially in those 
cases in which steam-drying arrangements or devices are employed— 
£.g., steam jackets, superheaters, &c. 


II. EcoNowicAL ErrEoTr oF DEGREE OF VACUUM. 


Method. of Making the Trials—For these trials the cylinders were 
arranged as triple-expansion, having diameters of 7in., 10$їп. and 
löin. with 18in. stroke. The boiler pressure employed was 150lb. 
above the atmosphere, and the cut-off in each cylinder was retained 
throughout at 104in. The brake adjustment was unchanged during 
the trials, so that any variation in speed of revolution of the engines was 
entirely due to variation in the vacuum. The degree of vacuum was 
the one and only condition which was varied throughout the trials, 
this variation being brought about by variation in the quantity of 
condensing water. Any of vacuum up to the maximum was 
obtainable by this means. In the case of no vacuum at all, the air 
pump was disconnected, and the feed-water simply allowed to run 
out into the measuring tanks, sufficient condensing water being 
supplied in this case to just prevent the pressure in the condenser 
from rising above that of the atmosphere. The receivers were kept 
clear of water by runde at intervals into the hot well, and it 1s 
owing to this drainage that the hot-well temperature was slightly in 
excess of the temperature corresponding to the condenser vacuum. 
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_ Results of the Trials.—The general results are given in Table II., 
and are recorded, after reduction, in Fig. 3. All the results on this 
diagram are plotted to a base of degree of vacuum. It is, therefore, 
necessary they should first be reduced to some constant speed of 
revolution. e revolutions choeen for this purpose are 120 per 
minute. 

, Curve W, gives the pura of water (that is, steam) used per hour 
(as measured) on this basis. 

Curve Wu gives this water expressed in terms of British thermal 
units expended between the’ high-pressure steam-cheet and the hot 
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Curves I and E show tively the indicated horse-power and 
the brake horse-power, both reduced to the basis of 120 revs. 

Curve M indicates the mean pressure referred to the low-pressure 
cy linder, as given by the indicator cards. 

Curve R shows the variation of revolutions per minute due to 
variation in vacuum. 

If the variation in hot-well temperature be d curve W 
gives the steam consumption, and the ordinates of this curve, divided 
by the corresponding ordinates of curves I and E, will give the 
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rformance—namely, heat-units 
eveloped, expressed in pounds of 
water for convenience in comparison. It will be noted that curve 
en attains its lowest point at or about 20in. of vacuum. So far as 
degree of vacuum affects economy, therefore, it follows that these 
engines were working with the minimum nditure of heat units 
—or, to put it otherwise, coal—per useful horse-power developed, 
when the vacuum carried amounted to 20in. 
It is not by any means an uncommon opinion amongst engineers 
that the highest economy is associated with the highest possible 
vacuum. This opinion is probably based upon two suppoeitiong— — 
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first, that the aggregate mean pressure in the cylinders rises and falls 
—other things equal—in proportion as the vacuum rises and falls ; 
and, second, that the steam consumption per revolution is—other 
things equal—not affected by the vacuum. On these suppositions 
any addition to the vacuum would mean the same addition to the 
mean-p without any addition to the steam consumption. 
How far the first supposition is from the truth will be seen by com- 
paring curves M and M,. M, is a straight liné passing through the 
point representing mean-pressure at zero vacuum, which from the 
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Еа. 4.— SAMPLES OF INDICATOR CARDS AT THREE DIFFERENT DEGREES OF VACUUM. 


Cylinders, 7in., 103in , 1£4in ; Stroke, 18in. ; Cut-off, I03in. in each cylinder. 


pounds of water used per indicated (curve w,) and per brake horse- 
power per hour. These curves both attain their lowest point at from 
26in. to 28in. of vacuum. Looked at in this way, therefore, the 
apap vacuum is practically also the most economical vacuum, 
although it does not appear that there is any gain by going higher 
than 26in. vacuum. This, however, does not give the true economy 
of the engines, because the feed-water in the case of the lower vacua 
would carry away from the engines—and presumably to the boilers 
—a greater quantity of heat per pound than would be the case with 


the higher vacua. Hence the need for curve W,,, the ordinates of 
which, divided by those of curve E, result in curve оп, which curve 


(Nothing changed except vacuum.) 


table is seen to be 2975. The ordinates to M, simply are 29°75 
+ vacuum in pounds per square inch; and this line would represent 
the mean pressure if the lower condenser temperatures associated with 
the higher vacua had no condensing effect on the steam acting in the 
cylinders. Curve M represents the actual mean-pressure realised ; 
and the' vertical distance between M and M, at any vacuum shows 
the loes due to cooling effect of the condenser at that vacuum. It is 
seen that the loss grows as the vacuum rises. 

How far the second шеш is from the truth is indicated by 
the upward inclination of curve W,. This curve virtually represents 
the water used per revolution at the various vacua, because it repre- 
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sents it at constant revolutions, and the fact that it inclines upwards 
shows that more steam enters the high-pressure cylinder per stroke 
at a high vacuum than at a low vacuum, This can only mean that 
the cooling or condensing effect of the condenser temperature is felt 
throughout the cylinders, even as far as the high-pressure admission. 
Had the vacuum no effect upon the weight of steam admitted per 
stroke into the high-pressure cylinder, curve W, would simply be a 
horizontal straight line. 

The indicator cards, as well as the recorded receiver pressures, 
show this fact in another way. Specimen indicator cards are given 
in Fig. 4, from which it will be seen how the high-pressure exhaust 
“ aympathises ” with that of the low-pressure, and how the steam 
line, as well as the exhaust line of the intermediate cards, follow 
suit. In connection with all this, it is to be borne in mind that no 
adjustment or condition about the engines was altered during the 
trials, with the single exception of the amount of condensing water. 
All the variation in results must, therefore, be due to this single cause. 
Mechanical efficiency does not appear to be materially affected by 
degree of vacuum. Partly for this reason, and partly in order to 
avoid confusion in the diagram, the curve of water used per indi- 
cated horse-power in terms of Wa has not been drawn. It is to all 
intents and DM parallel with that for brake horse-power, but 
occupying a lower position on the diagram. | 

These experiments have been made on 1 engines. 
The question naturally arises, Would similar results follow from 
experiments on double and quadruple expansion? A thoroughly 
conclusive answer to such a question can only be obtained by direct 
teste, and such will probably be carried out later on with these 
engines. Certain predictions from the foregoing results may, how- 
ever, fairly be hazarded. The fewer the number of cylinders inter- 
vening between the steam pipe and the condenser the greater would 
be the general effect of the condenser temperature upon the workin 
steam in the cylinders ; and vice versa, the greater the number o 
cylinders the less would be the condenser effect upon this steam. It 
may, therefore, be expected that, in a two-cylinder compound 
engine, the vacuum associated with maximum economy will bé some- 
what leas than 20in., while in the case of a four-cylinder quadruple- 
expansion engine, the corresponding vacuum will be somewhat higher 
than 20in. During the whole of these trials steam was shut off from 
the cylinder jackets. How far the results may be modified—if at 
all—by the use of jackets will be subject of future tests. 
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ELECTRICITY WORKS ACCOUNTS. 


Manchester Municipal Electric Supply Works. 


Again we are enabled to record a material reduction in the 
costs of working of this undertaking. All the chief items of 
expenditure except management salaries show lower figures 
than in 1900-1. The most creditable are the works costs, and 
particularly the generating expenses, although repairs, both at 
the station and outside, are still somewhat high. However, 
they are well set off by the low item of wages at the station. 
The weak part of the costs column continues to be the manage- 
ment and property charges. It is true that they have been 
reduced by 0:054. per unit sold, but, considering the output 


r 


of lamps for lighting of station. d Buildings £585, machinery £5,666. 


and load-factor on which they are based, they should work out 
at not more than 0°4d. instead of 0°535d. 

It will be noticed that there was a substantial fall in the 
revenue. This is attributable to the traction supply, which 
amounted to nearly 19 per cent. of the total output, and was 
sold at the average price of 1:25d. per unit. The average price 
e ч supply for private consumers shows a rise from 8:134. 

о 3:48d. 

In relation to the output the mean capital stands at a fair 
average figure considering the order of the output and the 
load-factor. Were it not that the price of coal was, during the 
period, still above the mean price we should be inclined to say 
that the working profit had been cut down to rather a fine 
figure by the tariff in force prior to September. The City 
Council advanced the price by 4d., taking effect from Septem- 
ber 80, 1901. Hence the rise recorded in the average price of 
supply to private consumers.  . : 

The average load-factor of the lighting demand (ineluding 
publie lighting and motors), as distinct from the traction 
demand, was 12:3 per cent. 

In the Bloom-street station the first 3,500 m.r. generator 
was started on October 28th, the second set on February 12th, . 
and the third on April 2nd. The fourth was expected to be 
ready in July. At the Stuart-street station the first 2,500 K. p. 
generator was started on May 27th. This represented the 
first instalment of a total of 15,000 m.r. to be put down at 
that station under Dr. Kennedy’s scheme. Buildings and 
machinery are in progress of instalment for a further 12,000 н.р., 
under Mr. Metzger's. scheme, at Stuart-street, to meet the 
demand for power for electric traction over the whole of the 
tramway system. ~~ 


Oldham Municipal Electric Supply Works. 


The Oldham undertaking is another which, like that of 
Manchester, has had a large increase last year in its output 
by the addition of a traction load. It is interesting to note, 
however, that the total output sold at Oldham is just about a 
tenth of that at Manchester. A splendid reduction of the 
expenses of production is recorded in the Oldham accounts. 
Here, again, a general diminution of the value of the several 
items has been effected with the same exception of the items 
of repairs in and outside of the station. At Oldham, however, 
the collective item of management and property charges has 
fallen remarkably and to a figure considerably below what was 
to be expected. With а load, especially a traction load, grow- 
ing so rapidly as it has at Oldham, the average load factor is 
more than usually a meaningless factor. In 1900-1 the light- 
ing demand load factor was 10:7, and in 1901-2 11:65 per 
cent. Owing to the slightly lower capital expenditure in rela- 
tion to the output, in the present accounts there is little to 
choose between the financial results at Oldham and at Man- 
chester, even after allowing for the slightly higher revenue 
per unit at the former place. Perhaps the advantage is 
slightly with Oldham. 


REMARKS. 


MANCHESTER.—a Including 672 motors aggregating 2,774 H.P. and 2,316, the 
equivalent of a res. b Over.expended. с £882 for electricity and £115 py ies 
e ; оп 
land. f Of meters £94, of mains and fuses £7,200, of tools £762, of machinery at 
district. stations £501. g Chief assistant engineers £903, malus engineers £473, 
clerical statf, meter readers, &c., £1,572, various assistants, draughtsmen, &c.. £1.247, 
secretary's department £1,965. A £28 insurance, £143 bank commission, £181 thrift 
fund, £495 commiesion on loans. £159 clothing. i Paid to the city fund. j With 
option of charge at 1}d. per unit plus £1. 16s. per quarter per unit of demand, 
k With option of charge at 24d. per unit, except where all motors run for 48 hours 
рег week, when fixed charge ої EI. 158. as charged for lighting is remitted and 
current charged at 1}4 per unit. / Lighting aud power 7,930kw., for traction 1,2!0k w. 
The supply (for traction) demanded for six routes as and when op -—average 
979kw, m Including 774 motors aggregating 2,806 H b., and 2,453 the equivalent of 
the arcs. n £83,248 on land. о Includes 599.936 on land, buildings and machiaery 
of distributing stations. p Lighting of station £287, sundries 2686. q Buildings 
£1,092, machinery 26,849. r Machinery, Co., at distributing stations £1,844, mains, 
fus os, &., £8,947, meters £192, tools 8160. s Engineers department £3,558, secre- 
tary's department £5,320. t Law and Parliamentary charges EI. 179, insurauce £188, 
commission on loans £805, thrift fund £234. u Up to Sept. 30 same iu all respe tas 
in 1900-1, but from October to March--for lighting 54d., or 17d. per unit plus £1. 15e. 
per quarter per kw. of demand ; for motors, as for lighting. or 3d., except where all 
motors are kept running for 48 hours per week, when fixed charge is remitted and 
current supplied at 11d. per unit. Р І 
OLDHAM.-a Over-expended. b Buildings £119, machinery £356. с Of mains £309 ' 
on consumers’ premises €54. d Engineer £248, clerical staff £144. e Auditing £6, 


| costs of opposing Power Bill £193, insurance £36. f Maximum demand system two- 


hour scale. g Traction supply started Dec., 1900. Л The maximum demand for 
lighting (exclusive of traction demand) was 7L3kw. in 1900-1 and 765kw. on Jan. 10. 
1902, in 1901-2, and for traction 60kw. in 1900-1 and 425kw. ір 1901.2. + Buildings 
£585. j Of mains £560, on consumers’ premises £144, k Engineer 


£219, machinery 
{ Auditing £6, insurance £35. 


£273, clerical staff £141. 
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MANCHESTER. OLDHAM. 
оу Worked by — н ee — — о Manchester Corporation. Oldham Corporation, 
Date of Commencement of Suppli) =m =m ua === August, 1893. [rotary converters. ] March 20, 1894.9 
суну of Supply „а а) Соп.-сиг. 5 & ö- w. and 3-phase alternating witb || 3-wire continuous. current. 
Engineer G. F. Metzger. S. Wilmott Newington, 
YEAR ENDED MAR. 51,1901. | MAR.31,1902, | MAR. 25, 1901. | MAR. 25,1902. 
QUANTITIES— ' | 
Units generated...... — MUD она оли оло спа оли оне ошо ARD оо он оне 9,639,973 12,697,590 796,884 1,242,570 
u OLD (TOTAL) oc 22222 1,194,098 10,502,299 679,724 1,042,055 
u Bold to consumers —.—. 2222 7,750 548 8,512,189 650,854 709,127 
и old for public ЕЛШЕ: Б ылыныыны 43,550 38,120 18,391 19,960 
ene e e. nil 1,951,990 10,479 512,968 
C0 — 150,442 1,016,641 24,463 97,371 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY — 38'0 984 178 23 
Actual maximum supply demande“ 6,816 kilowatts 9,140 kilowatts’ 775 kilowatts’ 990 kilowatts” 
CCC 8 10 0% 12:0% 
Nun of publio TAMNO . a bi ta ad 28 are 25 arc 
aon -— 511 558 
Connections to mains in 8-c.p, lamps à at end of year 40,553 45,389 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 1,332 1,532 
Per kilowatt Per kilowatt 
OAPITAL— — > _|_capactty, | TOW’ | capacity. | ТА. | capacity, | Та. | capacity. 
Loan (including Debenture charges) | 884,011 122 2,171,121 | 132 || 88,000 660 | 244,510 160 
00 edunt AA nn 109 1.113,301 67˙6 75,649 568 101,468 662 
Loan (including Debenture J ЛНЫН ИАТА 109 1,113,501 67˙6 75,649 56:8 101,468 66:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 93, 9. 0 13:0 1,057,820 643 12,351 9:27 143,042 93:4 
Bere DESDE) ыс dna via iu ns Quy $09 dh pit o op Go — — аР; — — — = 
Share (uncalled) ЖЫ тене тене —— pen ыны кеш ee эзе SX E yg 3 T. че TE, 3 са 
Loan (including Debentures) 2 95,900 15:0 1,057,820 64:5 12,551 9 27 143,042 93:4 
REPAID (TOTAL) ............. TTT Me bons 9°36 92,857 564 4,300 3:23 5,300 3:46 
r ent unti ашанын]! ЖЫГЫ 1:82 16,341 0:993 4,597 3°45 4,778 3:12 
ШЕЛЛИ (ТОТАШ), o uio m had und Gui oa omi aui Em] ОБОЗ 119 1,164.307 70:8 80,173 60 2 108,:09 7077 
Lands and building 222222222. 165,441¢ 228 254,616* 14-5 =- -— — 
G „21081 29:5 325, 7600 19:8 -- — — — 
Mains Leeds as ³ AA ² ˙¹mĩ˙—tbr w “CIOS 66:5 596,056 36˙2 — — — — 
Miscellaneous 0 1,439 0:198 1,816 0:479 = Qu 
BALANCE OF CAPITAL ACCOUNT 2222 78,1822 -101 — 51,0067 —3 10 — 4,523% -939 1 -6,840" —446 
Per unit of : Per unit of Per unit of Per unit of 
Total. total units Total | total units Total. total units Total. total units 
,, BEVENUE— sold. | sold. x во11. f САК sold. 
icta ———— M — ome 101.481 | 31924. |£134.289 | 30704, | £9,969 | 35204. | £13.474 | 31034. 
Жетш 00 ²˙ AA ⁰ A 108 5`1064. | 123,514 2'820d. 9,233 à'260d, | 10,196 2'349d, 
ш BUS MU. —— АЕ 251 | 00074. 290 0:0074. 332 0°117d. 581 0°0884, 
ы publio lighting ... cae ec iiA om im tas om voe 263 00114. 318 00074 192 0:068d. 208 0:048d. 
Š supply for MH. 2 — — йн nil — 10,167 0˙252d 144 0˙051d. 2,642 0'608а. 
miscellaneous sources — — -- — 68 0:024d. 47 0`0114. 
EXPENDITURE OUTO OF REVENUE— 
C 2.259.133 1 821d. £73,879 | 1 688d. £6,500 | 2295d.| £7,599 | 1750. 
TOTAL WORKS COSTS „a.o. 40,094 12344. | 50,449 1153d. 4,549 1:607d. 5,823 13414, 
Generation of electricity о) 28,652° 08824, | 36,192» | 0°827d, 4,128 14554. 5,074 1'169d. 
Fuel (including cartage, &c.) 14,315 0 440d. | 18,095 04144. 2,596 09164. 5,064 07064. 
ОП, waste, water, stores „44 „4 2,867 0*088d. 5,920 0 090d, 76 0˙027d. 97 0˙022d. 
Wages at station esses ses ses omn oe VW HN ME TE 0:127. 5,267 | 01204. 976 0:5454. 1110 | 02564. 
Repairs and maintenance at statlon .................. 6,2514 0°1924. 7,9412 O181d. | 476° 0'168d. 803: 0:185d. 
Distribution of electricity. 2222222] 11,442 0:352d. 14,257 0:326d. 426 Od. 749 01724. 
WAgOS, EG. cerco rorem once S 2,223 0°068d. 2,500 C'057d. | 35 0°012d, 45 0°010d. 
Repairs, renewals of mains, — val ыс VEN ah Quis 8,6077 0°265d. 11,757" 0:269d. | 595° 0:139d. 704/ 0`1624. 
Public lighting —— ee —ää—ͤ— 2 — жен —2— ые эше — эз — an Lip": | — s Y з et 
бү е "= A im Ges es pad pim ЫРА ——  À— À — — = = => з us =, 
BABERE GAA]... ᷣ ͤ » sod ees AIR L86 dui vo nae ide — — — — = == so ym 
MANAGEMENT AND PROPERTY CHARGES ..........| 19,044 0:586d. | 23,430 0:535d. 1,951 0:689d. 1776 | 04094. 
p ee J.. ORES сьс) 946 0 029d. 1,208 0*028d. 313 0:111d. 828 | 00744. 
Rates and taxes „msu su sm om om F 5,938 0183d. 6,423 0:14?d. 554 OO. 522 ͤ Od. 
( . 12,160 03744. | 15,799 0°361а, 1,084 0'3834. 951 | 02144. 
C CCC 6,220" 01914, 9,1799 02104. 3924  0'138d. 4144 00954, 
Stationery, &. . 984 0:030d. 1,977 0 045d. 154 0˙054d. 222 | 00514, 
Establishment charge 224“ 1,751 00544. 1,906 0°044d, 243 0:086d. 176 | 0 041d, 
e en ign mini ent ees!  - OA0O* | (00994. 2,737! 0:063d. 295¢ | 01044. 119! 0'027а. 
п / to mean to mean to mean 
тетик HIR Total, p 00 meted] тоз. Cp. ep nde Total. L Totali cap.exp'nded 
WORKING PROFIT FOR YEAR Rx 840,343 5'63% | £60,408 5:687 £3,468 4°73% £5,876 6:247; 
Sum carried to Depreciation Fund. — 15 — 0:018% 7,635 077187 703 0 959 70 nil = 
Sum carried to Reserve Fund.. om rm om on | 18605 | 247% | 25019 | 2377 1426 185% 2115 22% 
Net interest on loans (incl. Debenture charges) - 19,875 2:64% 27,754 2°61% 2,512 3°45 /, 2,865 564%, 
Net profit for UD FOOT osc sinks eivai om ca dnd td MP SERM, QU 4,000 0:532% nil = — 1,174 1:607 +898 0 955% 
BALANCE FROM LAST ACCOUNT ..................... EN — — — 1109 152% .05 | -00697 
BALANCE AVAILABLE FOR DISTRIBUTION, K.. 4,000 0:532 = — — = 832 0883% 
P + ESIE E E E I a . — — 65 0'089% I P 
ORDINARY DIVIDEND PAID ... | — — = — = = — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 58:37 55:07 | 65:2. 56475 
Expenditure per mean kilowatt capacity... mm = £9. Os, 24 £6. 4s, 7d. | £5. бв. 7d. £5. 6s. Od. 
REVENUE PER MEAN KILOWATT CAPACITY ............ £15. 93. Od. £11. 6s. 7d. £8. 3s. 7d. £9. 8s. 2d. 
REVENUE PER 8-C.P. LAMP CONNECTED MRA 6s. 4d 78. 58. 54d. 6s. 3d. 
Price charged for lighting, per uni. 54.2 54d." Ad. to 2d./ 4d. to 2d./ 
Price charged for power, per uni od.* да. to 14d. 
Price charged for public lighting . 2 ad. per unit. 21d. per unit ZE 
Receipts per unit for руне supply Sal ceil ted Ga Sen aa bam AA 5484, tM (5289: | 
ublic lighting 00d, ‘00d. у i bv VC 
T " P ghung hu 1:254. 5 50d Dy М ЗС i 
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COAL CUTTING BY MACHINERY. 


It is clear that there is an increasing interest being taken 
by mechanical and mining engineers in the problem of the useful 
application of machinery to coal getting. Is this renewed 
interest a by-product of that spirit and policy of mining 
labour which has also called the ''stop-day into being? 
We advisedly allude or refer back to the spirit of the move- 
ment, for the stop-day policy of the colliers is only a more 
evident expression and manifestation of that theory which is 
also responsible for the ‘‘ca-canny” device in other callings. 
The immediate aims of these two expedients of labour towards 
ita betterment are ostensibly quite different, but the premises 
of.the theories on which they are based appear to be identical. 

In thus surmising as to the nature of the hidden stimulus 
which is pressing engineers to seek in the more extended use 
of coal-cutting machinery a solution to the situation in the 
coal trade, we do not mean to imply that such a solution would 
be injurious to: miners as a labouring olass. It is almost 
needless to say that, in the light of past experience in the use 
of machinery, such a conclusion is inadmissible, and it is 
opposed also to considerations peculiar to the particular con- 
ditions of coal mining. There is another interesting and 
allied relation to be discerned in this development of coal- 
cutting machinery. Probably unconsciously, mechanical 
engineers in their singular persistence of attack at the coal- 
cutting problem are really defending a position rather than 
actually prosecuting an attack. Not only has manufacturing 
labour become more and more insistent in its demands, and 
foreign competition more keen, but, lately, on the whole, 
fuel—the very life blood of the mechanical engineering 
industry—tends to become almost prohibitive in price. 

The gain that would accrue from lower coal prices to that 
industry as to others dependent on fuel, in enabling them to 
meet competition, is well indicated in the useful little Paper 
read by Mr. R. Н. Warnrorp before the Institution of Mechani- 
cal Engineers, an abstract of which we publish on another 
page. Mr. Warrorp makes out a good case for coal cutting 
by machinery, in seams under a certain thickness. In common 
with other writers on the subject, however, he fails to insist on 
the great saving which might be anticipated from the more 
rapid working of а colliery taking, which a properly organised 
system of mechanical coal cutting would make possible. From 
what has been done already in this way, it would seem that 
the output of acolliery, developing a not 120 faulty taking and 
а seam not over Sft. in thickness, might be doubled at least 
by the substitution for manual labour of an organised system 
of coal winning by machinery. The vital importance of this 
element of rapidity of working of a coal face will be evident 
on a consideration of what may be called the standing charges 
of acolliery. In collieries these standing charges are some- 
times exceedingly heavy, notably where there is a good deal 
of pumping to be done, and also where the seam is at such & 
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depth that the pressure entails constant re-timbering and 
relaying of the roads owing to their “heaving.” A few more 
of these charges may be called to mind, such as—dividend 
and repayment charges on capital, dead rents on mineral 
takings secured but unwrought, constant ventilating costs, 
and repairs, maintenance and attendance in respect of most 
of the boiler plant at bank. T | 
Besides these charges, which go on merrily whatever the 
output of the place, there are certain running charges that, 
while not usually entering into calculations of the actual 
difference of the cost of cutting coal by hand and by machine, 
are reduced by the inoreased rapidity of the working of a coal 
face. Amongst the phenomena forced on one’s notice under- 
ground is the viscid or fluid nature of the ground or strate. 
The subsidence of the overlying strata is gradual after the coal 
has been removed. Therefore the timber used at tho face (in 
long-wall working more especially), and which represents so 
large a cost item, may be largely reduced in quantity or 
a much larger proportion of it may be recovered for re-use 


if the face working is accelerated. The importance of these | 


standing and quasi-standing charges have been drawn atten- 
tion to above at some length because they form such a large 
part of the total cost of coal delivered to the consumer. 

Mr. Waryrorp holds the balance very evenly between elec- 
tric and compressed air machines. If anything, he inclines, 


perhaps, and justly so, we think, to the former, and, it will be 


noticed, records his belief that they hold the record for holing. 


In those thin seams which are so particularly the field for | 


machines, the electric system has the advantage of lightness and 
flexibility afforded by the use of cable instead of pipe mains, 
while maintaining at the same time equal, and even greater, 
efficiency of power transmission underground. Mr. Warnrorp’s 
Paper must be read with due attention to the fact that 
the author does not claim to give an exhaustive desorip- 
tion of makes of machines. He does not mention the Jeffrey 
machines, which have been popular in America, and are, in 


one design, particularly applicable to “ pillar and stall ” and | 
heading work. The Stanley heading machine also deserves | 


some notice in a Paper bearing such a wide title as 
* Mechanical Appliances in Mines.“ 

Returning to some more general considerations again— 
what strikes one forcibly in the history of machines for coal 
cutting is the great share which, in England, the Midland and 
especially the Northern and Scottish coal fields have taken 
from the earliest time in the development of mechanical coal- 
cutting methods. South Wales has done comparatively little 
or nothing, and yet, as а coal field, it is, perhaps, pre-eminent. 

The writers on the subject, therefore, naturally also hail from 
the North, and their writings bear evidence of the assumption 
that holing in or under the coal is generally the raison d'étre 
of the collier. The most important output of the South Wales 
coal field is steam coal or, more generally, a coal won under 
conditions calling for a different class of skill and labour in 
getting the coal. In many seams of this district the condi- 
tions are such that there is little, and often no, holing to be 
done preparatory to filling the coal into the tubs, owing to its 
free-working nature and the pressure of gas and superin- 
cumbent strata. Under these conditions there is no place 
for machine work, unless, indeed, it be a power-driven boring- 
drill. On the other hand, there are in South Wales many seams 
—more particularly of house coal —where there would seem to 
be & great field for the application of machinery to the actual 
cutting of coal. There are thin hard seams of 2ft. and under 
in thickness which could only be economically worked by coal 
cutting machinery of the bar or diso type; but, unfortunately, 


here again a difficulty is met in the very faulty nature of the ' 


South Wales district—a condition militating seriously against 
machine work on an economical system. 
Hitherto,‘ no doubt, the greatest deterrent to the use of 
machinery in England is the attitude of misguided labour. 
It is unnecessary to repeat what has already been said as to 
the effect of the use of coal-cutting machinery on the fortunes 
of the miner in respect to his wage-earning capacity. There 
id, however, another consideration not to be lost sight of. 
There is now not the slightest doubt that the introduction of 
holing machines greatly reduces the loss of life in collieries— 
especially the death rate of the workers at the faces of the 
mine. The periodical explosion has that sensational element 
in it which at once secures widespread interest and sympathy. 
Statistics show, however, that the daily mortality amongst 
miners from accidents chiefly at the coal face far exceeds 
that due to ‘explosions, and this points to the reasons of the 
greater safety of working by machinery. Owing to the more 
rapid working away of the face of the coal, there is a much 
larger output per man engaged at or near the face, and 
the miner is relieved of the necessity or temptation to get 
partly under the unsupported coal in his endeavour to reach 
to a far undercut. Undoubtedly the extended application of 


ooal- cutting machinery, while benefiting others, would also 


be to the ultimate betterment of the miner's lot. No words 
are strong enough to condemn the stupid and short-sighted 


prejudice of the miners—fostered we regret to say by their 


leaders, whe should have broader minds and greater intelli- 
gence—against the introduction of mechanical appliances in 
mines. The same phase has heen gone through in other 
industries in which the element of dangerous and unhealthy 


conditions of working under the old régime have been far less 
than in coal mining; and in all cases the workmen have been 


the ultimate gainers by the adoption of modern labour saving 
devices. | 


REVIEWS. 


dees, on of the undermentioned works can be had from The Electrician offi 


ce post 
on receipt of published price. Add 5 per cent. for abroad, or for foreign books.} 
| ut 


Die Gleichstrommaschine. By Prof. E. ARNOLD. Vol. I.: Theory. 


(Berlin: Julius Springer.) 1902. 16m. 

This is the first part of Prof. Arnold’s treatise on continuous- 
current dynamos, the second part of which (dealing with the 
construction, calculation, testing and working of such 
machines) may be expected to appear before long. The whole 
treatise, when complete, is to take the place of the fourth 
edition of the same author’s standard work on (continuous 
current) “ Armature Windings and Constructions,” and, in 
addition, by completing the study of this class of machine, 
the work is meant to be a standard treatise on the subject. 
The volume now under review gives the whole of the theory 
of the continuous-current dynamo and motor in a very com- 
plete, clear and practical manner. It covers the theory of 
closed and open coil armature windings, of equalising con- 
nections for various armature types, of commutation, of the 
magnetic circuit and of characteristic curves, аз well as the 
fundamental theory of the continuous-ourrent machines. In 
addition, the question of the losses is very carefully treated, 
leading up to two excellent chapters (containing much original 
matter of considerable practical value), on the subject of the 
predetermination of the efficiency, temperature rise, &c. 

Quite early in the book the reader is given a clear idea of 
the various classes of armature winding, together with their 
laws. The author was the first, we believe, to point out 
(many years ago) that the properties of all classes of closed 
coil windings could be fully described, and such windings 
properly classified, by means of simple algebraical expressions, 
from which the winding schemes could be drawn out, or the 
winding tables prepared. In these first chapters these rules 
are developed for two-pole and multipolar machines, and for 
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the different classes of parallel, series, and series-parallel 
windings. This last class of winding is very fully considered 
by the author, which is not surprising, for he was the first to 
show how such windings could be commercially carried out, 
and to state their laws and advantages. It isnoteworthy that 
Continental constructors have realised more fully than those 
in the United States or in this country how solid these advan- 
tages are for multipolar machines with drum armatures—the 
modern ease. For such machines bar windings are frequently 
an absolute necessity, and always desirable. With a given 
number of field poles and of armature conductors, and with a 
parallel winding (where there are 2p cirouits), it will often 
happen that the current per circuit is too small and the 
number of conductors is too great for bars to be employed, 
while, on the other hand, with a series winding (where there 
are but two circuits) the current per circuit may be too large 
or the number of commutator bars too small. It is for such 
cases that the Arnold series-parallel winding (in which the 
number of circuits is greater than two, but less than 2p) is of 
real service. The number of circuits is independent of the 
number of poles, and in all cases a section of conductor 
can be used best suited to the design of the machine. Such 
windings well merit the detailed consideration given to them 
by the author, although the other classes of winding are by 
no means neglected by him; even diso armatures are fully con- 
sidered, although the inherent disadvantages of this class are 
sufficiently great to exclude their use nowadays, except in 
special cases. In considering wave windings for drum arma- 
tures (which are much more difficult to study than ring or lap 
windings) the author introduces a novelty which will un- 
doubtedly prove of service to designers of multipolar machines ; 
he shows that all such windings may be reduced to the basis 
of a ring winding, which is precisely equivalent to it as far as 
the. winding scheme is concerned. The “ reduced winding 
scheme " is easy to make for any given case, and certainly sim- 
plifies matters very greatly, especially for the case of multiple 
closed windings ; in such cases the equivalent ring windings 
are not re-entrant, but divided up into parts which are 
individually closed, so that they are still multiple closed 
windings,” but in another sense. 


The theory of equalising connections is very fully discussed 
by the author—we believe for the firsttime. It is only during 
the last few yeare that such connections have been employed, 
although they were certainly used with the old multipolar 
Brush- Victoria dynamos, which had parallel armature windings. 
Equalising connections are very necessary with multipolar 
machines with parallel armature windings, and desirable even 
for machines having series-parallel armatures, when the num- 
ber of poles is very large. In both cases they fulfil the same 
object—namely, to assist commutation by equalising the 
amounts of current collected by the various sets of brushes, 
which would otherwise be unequal if there was any want of 
symmetry in the machine, such as unequal strengths of pole, 
unequal air-gaps, unequal spacing of brush rods, &. Obviously, 
parallel-wound armatures are likely to suffer most from such 
want of symmetry, while symmetrical wave windings will not 
suffer at all; series-parallel windings will be affected more or 
lesa, according to prevailing conditions, but are always liable 
to be, insomuch as there are circuits in parallel which are not 
simultaneously acted on by the same poles. Prof. Arnold 
gives the complete theory of such equalisers, including the 
question of the losses in them, but more particularly with 
reference to his series-parallel windings. More detailed 
reference to the case of parallel windings shoald, wa think, 
have been made, for, as indicated above, this is the more 
important case. The author certainly lays too much stress on 
the novelty of such equalisers. They have been used by 
designers for some time now, especially with large slow-speed 
railway generators of American origin, and the author’s work 
merely serves to place the subject on a scientific basis, and to 
fix ideas. | 


Chapter XIV., dealing with the calculations for the mag- 
netic circuit, is excellent—in particular, the author's figuring 
of the leakage coefficients under various conditions should be 
of considerable use to designers. Another point of interest is 
the treatment of the calculation of the ampere-turns for the 
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teeth of slotted armatures. With the exceedingly high satu- 
rations employed nowadays (the reason for which follows at 
once from the author's theory of commutation, given in other 
chapters) this is not an easy matter, and hence the curves 
and reasoning given, which are after Parshall and Hobart, 
but more complete, will be of much use to designers. 


The author's theory of commutation, including the whole 
question of armature reaction, of compounding, and of the 
conditions and calculations for sparkless operation, is by far 
the most complete and scientific discussion of the matter that 
has yet been published. The value of the author’s work will 
not be found, for the most part, in its originality (although 
there is much that is new), but in his methods of treatment, 
and in the systematic arrangement of the modern ideas on the 
subject, together with the clear deductions which are drawn, 
or can be drawn, from such detailed treatment. While it is 
certainly true that few designers will have time to study this 
section of the book as it undoubtedly deserves, still it is so 
well arranged that certain portions can be passed over without 
rendering the remainder useless. As the author rightly says, 
however, the theory of commutation is not only an interesting 
mathematical study, but nowadays a working knowledge of this 
theory on the part of the constructor is a necessity, in order that 
his materials may produce the beat result with a minimum of 
cost. Certain it is that, in this matter, the designer, who is 


perfectly clear on the theory of the subject, and who can gom- 


bine such theory with his own experiences, will build a lighter 
(and, therefore, cheaper) machine to fulfil given conditions 
than the engineer working with rule-of-thumb methods and 
empirical formule and constants. Not only this, but the 
former’s machine will probably be better, while, when new 
conditions arise, outside the latter's experience, there is no 
doubt as to who will be in the better position for solving the 
problem at minimum cost. | 


Regarding the author's treatment of the actual theory of 
commutation, it must suffice here to say that the fall calcula- 
tions for the reactance of the short-circuited coils are given, 
and, in addition, for their mutual influence on one another— 
that is, the calculation for L and M. A very complete discussion 
is given of the resistances in the circuit of the short-circuited 
coils, including the whole question of the brash resistance and 
the importance of the part played by it. This leads up to the 
calculation of the difference of (electric) pressure between the 
heel or toe of the brush and the commutator, and to its experi- 
mental measurement, the author showing that, from the curve 
of difference of pressure between brush and commutator over 
the whole breadth of the brush, the ‘short-circuit current 
curve" can be readily found, which discloses any errora of 
commutation, and indicates how these can be removed. 
Finally, the methods of producing the commutating pressure, 
the different pole-shoe constructions (special and normal), the 
question of special pole-horns and the discussion of compen- 
sating windings, including that of Sayers, are given in detail. 
Regarding the latter, the author rightly observes that their 
day is over, as equally good or better results cap be obtained 
by the correct designing of standard machines. M 

The last chapters on efficiency, losses and heating, contain 
much original matter, and the results of many researches on 
the part of the author and his assistants; if any one part of 
these chapters is more excellent than the rest, it is that 
dealing with the commutator losses, which is a subject that 
has been carefully studied by but few up to the present. 

The requirements and conditions of specialised forms of 
direct-current machinery have been, on the whole, neglected 
by the author, whose treatise certainly deals with standard 
machinery alone. The working theory of traction motors, 
boosters and balancers, all of which operate under special 
conditions, follows immediately from what has been said 
with regard to dynamos and motors generally, but never- 
theless it would have been an advantage if certain questions 
connected with them (such as best windings, commutation, 
Co.) had been specifically dealt with. | 

In conclusion, we may say that Prof. Arnold has produced 
an excellent work, far ahead of any other that has yet appeared 
on the subject ; if the second volume is as good as the first, 
his treatise will certainly be the standard work in the future. 
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It is what we should expect from a gentleman who is head of 
the electrical side of one of the first German technical univer- 
sities, who has been formerly the chief constructor of one of 
the largest European firms, and who is now the valued con- 
sultant of several of them. For the sake of the industry in 
general of this country, it is to be hoped that the complete 
work, when ready, will be translated into English. 


Injectors: Their Theory, Construction and Working. By 
W. W. F. PuLLEN, Wb. Sc. (Manchester: The Technical Publishing 
Co., Ltd.) 1900. 2nd edition. 3s. 6d. net. 


This little book deals very completely with a subject con- 
cerning which there bas been a singular dearth of information 
available. The theory of the injector is first exhaustively 
treated, and this is followed by a practical description of 
typical examples of English-made injectors. The author 
rather curiously excuses the comparative lack of American 
types noticed by the difficulty of obtaining information about 
them and the impossibility of consulting any American patent 
records. Not only are steam injectors for lifting and boiler 
feeding dealt with, but so also are ejector condensers and air 
injectors, and ejectors as applied respectively for blowing 
farnaces and for exhausting railway vacuum brakes, An 
innovation introduced is that of deferring the historical 
chapter to the end. This historical summary appropriately 
includes references to miscellaneous applications of the 
injector and ejector. 


THE CAPABILITIES OF THE MILAMMETER AND 
THE GALYANOMETER IN GENERAL AND 8UB- 
MARINE CABLE TESTING. ! 


BY C. W. SCHAEFER. 
(Continued from p. 709.) 


To Determine the Resistance of Leakage in a Battery and its 
Resultant Position.— Let E be the E. M. F. (volts) and / the resul- 
tant leak (megohms) situated at.a point in the battery such 
that e, and e, are the E.M.F.s on either side of it. 


|e|e| ope] ee] e] e| tlt 

е, е 

b, зе bo 
v 

Fic. 3. 


By depressing the left-hand lever of the key (see Fig. 3), the 
galvanometer deflection will represent the leakage current 
(microamperes) due to the effect of е, and when raised, that 
due to ez 

Also let c, and c, represent these currents respectively. 


е 
Тһеп суту dl, s s. s. (84 
: | 6517671 (34) 
AL . o 0 б ° e 
and 3564“ (35) 


But generally G as well as the internal resistance of the battery 
b, and b, are negligible in comparison with the leak /, therefore 


we (3). | (344) 


and а= (2 | . (854) 


Calling c, + c, = C, we have 

ee E 

iur EET 
E 


Pm tor or or or 086) 
Ezxample,—A battery consisting of 10 dry cells, having an 

E.M.F. of approximately 14:8 volts, was joined up as above, 

having a leak of 19 placed at the carbon of the third cell. 
The current-constant of the galvanometer was 0 06446 mioro- 

ampere per division. 

Leakage deflection observed through nega- RT 2 
tive terminal of battery, 70 divisions... = 4:5 microamperes. 

Leakage deflection observed through posi- . 


from which 


tive terminal of battery, 160 divisions... = 10:3 do. 
S Ci Tes nuan = 14:8 do. 
le 14-8 volts 1 megohm. 


14:8 mioroamperes 
The position of the leak, being proportional to the defleo- 
70 P^ S ME 
tions, is found thus: 10(70 4760) = 9:04 ; that is to say, at 
the carbon of the third cell. | | 

It must be understood, however, that leakage is not to be 
tolerated under any circumstances in a battery for insulation 
tests, ог, localising purposes, more especially for loop testing; 
but the above method will be found useful in tracing any 
leakage that might occur. Should the deflection be too large, 
it may be reduced by the insertion of an extra resistance in the 
galvanometer circuit, which must be allowed for in computing Z. 

The evolution of the formule for determining the *'*oon- 
stant" of a galvanometer lead us to a highly interesting 
matter, more particularly in the province of submarine cable 
electricians, to whom the just appreciation of the minute 
currents dealt with forms a most important item in their daily 
curriculum, and where increased accuracy in this respect will 
more perfectly establish the practicability of certain simul- 
taneous methods of fault localisation upon which these delicate 
measurements depend, and which are beyond the scope of any 
pivoted instrument controlled by differential springs. The 
idea of using a proportional deflection galvanometer suitably 
shunted as a milammeter is by no means new, but the prav- 
tical solution of the problem has remained in abeyance and 
impeded progress in this particular direction. 

How to Use an Ordinary Proportional Deflection Galvanometer 
as а Milammeter.—1. When a milammeter is available for 
calibration. 2. When a milammeter is not available for 
calibration. | 

1. It is easily seen from equation (31) that if we know the 


current-constant a, of a galvanometer G, then, when the latter 


is shunted by s, the current c, which will be measurable per 
unit deflection will be 


0 0 41) 07 
and if G is very large in comparison with s, | 

G v" | 

c1 = ке = 2. a" А (374) | 


where the numerator v,, is & constant for any particular tem- 
perature, representing the microvolts at the galvanometer 
terminals per unit deflection. 

The abridged formula (374) should not be used indiscrimin- 
ately, because it can be shown that the calculated currents will 


fall short of their true values by 100(7.) per cent. 


Practically, if the galvanometer resistance is not less than 
500 times the resistance of the shunt, the error will never 
exceed 0:2 per cent., and in such cases, except for very refined 
work, equation (874) suffices. In any case, the percentage 
correction is easily determined and applied if necessary, or, if 
preferred, use equation (37). | 

2. Example.—Supposing that we wish to utilise a galvano- 
meter as a milammeter, but have no direct-reading milammeter 


( at hand by which a, may be determined in the manner already 
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described, the process would be as follows :—Find the E.M.F. 
of a battery, which, in the absence of a potentiometer or 
Varley's slides, had better be determined by condenser method, 
using a universal shunt if necessary; and then take a constant" 
in the nsual manner, except that for the latter the galvanometer 
should be unshunted. 
. Suppose Е = 10:67 volts (10,670,000 microvolts), G = 876 
corrected, Н.К. =752,000w corrected and = 500; whilst the 
deflection under these circumstances was 360 divisions. 
" Then 10,670,000 
360 (752,000 + 876 + 50) 

division. Supposing that we intend to use a shunt sz 0:2 о, 
0 5 3 0:2) = 172:43 
mioroamperes per division, and, therefore, on a scale of 700 divi: 
sions, the maximum current measureable would be 120,700 micro- 
amperes, or 120-7 milliamperes. Similarly, with a shunt of 10, 
c, would 0.03936 (876 + 1) = 84:52 -microamperes. If we had 
used the abridged formula in the above examples, and provided 
the shunt nee not more than lo, the maximum error would 
100 x1 
876 
under the circumstances, the longer formula i is an unnecessary 
refinement. The microvolts per division v, =0:03936 x 876 
= 34°48 have merely to be divided by the resistance of the shunts 
to get the '*microamperes per division." Since each deflection 
has to be multiplied by the coefficient ei, it would be advisable 
to add a resistance, R,, in the galvanometer circuit (see Fig. 2) 
of such value that c, is made some more snitable coefficient, 
such as 50, 100 or 200 microamperes, and so on. 

Evidently, from equation (37) it follows that when R, is in 
circuit with the galvanometer 


C= „( SEEE), 
8 


R. = “= - (G 4 s). (38) 


With the above galvanometer shunted by lw, let us, for 
example, decide upon 100 microamperes as the value for c, 


. 100 

К, 5.059306 (876 + 1) 1, 6640. 

thus, by adding 1,6640 in the gal vanometer circuit, each 
division of deflection corresponds to 0:1 milliampere, whilst, if 
s were made 0-1% and R, about 2,541 - 876 = 1, 6650, the 
deflections would read directly in milliamperes. 

If, instead of 100 we had fixed upon 50 as the value for с, 
В, would have been 1,270:5 — 877 —393:5, and with the shunt 
of lw across the galvanometer system, each division of deflec- 
tion would be equivalent to 0:05 or th of a milliampere. 

Fortunately, however, to those conversant with elementary 
slide-rule work, the coefficients are so readily applied that any 
extra resistance in the galvanometer circuit would never be 
resorted to except as & means of increasing the range of the 
improvised milammeter for higher currents when the shunt s 
cannot be reduced sufficiently. 

This forms a means of checking the calibration of a Weston 
or other direct-reading milammeter. 

‚ It is essential that in making these calculations the galva- 


= 0:08936 microamperes per 


from equation (37) we have С = 


= 0:114 per cent., and for all practical purposes, 


(975) 


whence 


nometer resistance should be known accurately at its actual 


temperature, for it is obvious that the error on the current c, 
will be equal in percentage to any error on С. 

In any case resistance tables should accompany each coil of 
a galvanometer, and these values checked as opportunity offers. 
For this purpose Thomson's method will be found most ; con- 
venient unless circumstances allow of its being taken by ordinary 
bridge method. 

In thus using a galvanometer, it is highly important that 
if s be an adjustable resistance, such as an ordinary subdivided 
ohm, the plugs, sockets and terminals should be kept scrupu- 


lously clean, and care should be taken that the connections are 


made as shown in Fig. 4 and not as in Fig. 5. 

If joined up as in the latter figure, the wires, o and w, 
although short, introduce an extra fractional resistance into 
the shunt circuit which gives a false value for the calculated 
currents. 


Finely-divided. pumice powder forms an excellent cleapsing. 
substance for plugs as well as sockets, and should be applied 
to the. latter by means of a cylindrical piece of soft wood. 
This cleanliness of bridge plugs and sockets as also the removal 
of moisture or dirt from the ebonite between the plug pieces 
is unfortunately too little appreciated in ordinary practical 
work, except by those upon whom localisation or other accurate 
work depends. 

Reference has already been made concerning the fallacious. 
results to which standard cells are liable, although their E. M. F. 
may remain perfectly constant. 


Fic, 4. 


Since in practice these cells are frequently used through 
high resistances, it is a matter of great moment that their 
internal resistance should be tested periodically, as well as the 
comparison of their E.M.F.’s. 

I prefer adopting the following system :— 

Internal Resistance of Standard Cells.—Join up the standard 
cell through a resistance of 2,000w (including the resistance of 
the milammeter itself) and find the current value of the deflec- 
tion. The result is then worked out by equation (15)—viz., 


b= E 9,000. 


Example. —A galvanometer Бар a current-oonstant of 
0:0646 microampere, and. a resistance of 635w had a shunt of 
20w placed across its terminals so that the coefficient was 


0-0646 5 + 29). = 2-116 mioroamperes per division. 


Practically, therefore, the resistance of this microammeter "' 
ів 200, so that by adding 1,9800 we have (К+ т) = 2,000. 
Two Clark’s cells were tested, their temperature being 26° C., 
and E.M.F. consequently 1, 442 B.A. millivolts per cell. 


— — —MÀ——————— == — ͤ ——— — — 


i ` Resistance of cell 
Cell. pem observed. | Es x2116 ie E Ё " a ш 
D (divisions). 1,000 2 
A 509 0:6538 2,2050 20500 
B 28 0˙0592 22, 560 22, 5000 


The cell B, although differing from A in E M.F. by only 
1:5 parts in 1 „000, had increased to over 22,0000, owing to 
“ creeping ” of the zinc sulphate solution through a leak in the 
cork and marine glue. The main reason for selecting 2,000w as 
the resistance through whichthe cell is to be circuited is because 
with smaller current outputs the appreciation suffers, and any 
high resistance in the cell is more masked by its correspond- 
ingly higher internal resistance. With the Muirhead pattern 
of Clark’s cell the resistance, when in good condition, will range 
between 150w and 30000, ог even higher when the current 
output is about 0-7 to 0:6 milliampere. The effective resistance 
when the output is about 0:015 milliampere may be in the 
order of 2,0000 ог 3, 0000 roughly. 

. Since the actual time necessary for observing the current 
deflection need never exceed 10 seconds at most, whatever little 
polarisation takes place in the cell is practically negligible, and 
the E.M.F. is, therefore, not appreciably vitiated for more than 
a minute afterwards. 

This fact has been very lucidly demonstrated by Mr. W. Clark 
Fisher, whose standard cell recovery curves are very interesting 
and instructive. In view of the importance and utility of the mil- 
ammeter, whether it be of the direct-reading type or the more 
refined suspended coil instrument adapted for the measurement 
of extremely small currents, it is a sine quá non that, to ensure 
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practicability, temperature corrections should be eliminated. 
The key to the solution of this interesting problem is given in 
equation (37), from which it is evident that, by constructing 
the galvanometer or milammeter circuit G and its shunt s of 
similar proportions and quality of wire, having exactly similar 
temperature coefficients, and provided also that G and s are 


kept at equal temperatures (21) is а constant, and com- 


pensation becomes automatic. The same reasoning applies to 
the resistance R should it be required in simple circuit with 
the milammeter G. 

This fact is partly taken advantage of in the Weston instru- 
ment, the compensation of which, although remarkably good, 
is not quite perfect, mainly, if not entirely, because of the lower 
temperature coefficient of the differential controlling springs, 
which have the effect of making the actual readings slightly 
too large, with an increase of temperature and vice verea. 


(To be concluded.) 


MECHANICAL APPLIANCES IN MINES—COAL 
CUTTING AND DRILLING.* 


BY R. H. WAINFORD. i 


By reason of its bearing upon other great industries, besides being 
in itself the most important industry of this country, there is no 
question which should demand more terious consideration than the 
cost of obtaining coal. It is true that up to the present time the iron 
and steel industries have suffered more from outside competition than 
the coal trade is probably ever likely to do; but it is equally true 
theee trades would not have been so seriously affected had the fuel 
they required been produced on the most economical lines, and, there- 
fore, put on to the market at lower prices than prevails, for it must 
be remembercd that it takes 24 to 3 tons of coal to produce a ton of 
finished iron or steel, and from 3} to 9 tons for every ton of engi- 
neers’ work completed. A saving, therefore, in the initial stage of 
5 in the cost of coals is a boon, not only to the mine, but to 

ose who are, as indicated, dependent upon its produce; if the steel 
maker could buy fuel at, вау, 1s. a ton less cost, he would accordingly 
produce a finished bar or plate at 2a. 6d. to 38. less cost per ton. It 
1в the idea of this Paper to draw particular attention to work which 
may be and is done at the coal face by drills and coal cutters. 

From reports, it is gathered mechanical drills and coal cutters are 
pretty generally used in America—it is said the In ll Company 

ve about 3,000 coal cutters operating ; in Belgium, France and 
Germany power drills are used a good deal, but coal cutters are not 
so much applied as in England and Scotland. The author recently 
visited several collieries on the Continent, and here, witnessing some 
five or six different types of coal getters operating, these are described, 
but it may be incidentally remarked it is not his wish to specialise 
them, as there are many machines in the market equally as good ; 
they are given because operations have been witnessed ; the results 
are from actual practice. Some of our collieries could not show a 
gain by using drills and cutters, others might be able to adopt one or 
the o еа it is 5 likely that pt 60 per cent. of the 

mines co opt to advantage—to advantages ranging from 
6d. to 4s. 6d. per ton of coal died йы 

It may here be mentioned the advantages gained by mechanical 
means do not end in the simple reduction in cost of getting—there 
is also a substantial gain in having a coal of enh value due to 
there being a greater percentage of round coal (not so much slack 
made); by there being a less number of men actually working at the 
coal face—the most dangerous point in a mine—and, consequently, 
а reduction in the number of чыш» for compensation ; and another 
important factor, that of houses for workmen ; in fact, this latter, 
taken in a broad sense, is capable of repaying capital outlay for plant. 
From this it is not to be assumed all the men taken from the face 
are thrown out of work, but, rather, the output of each pit is so much 
increased that work of a less dangerous nature will be available for 
them in the р t, and an outlet will also be found in the iron and steel 
‚ works, which it is to be assumed would have increased business, to 
the detriment of the imports of iron and steel, and, in fact, of general 
engineering work. Thus it will be gathered the introduction of 
mechanical appliances at the coal face does not necessarily mean 
paying off men, but it does suggest y increased output, both in 
the mines and kindred trades. It may be urged still further—it is 
due to the ironworks and engineers—improved conditions in coal 
winning should be vigorously puahed forward. The idea of curtail- 
ing the output of coal in order that high prices may be maintained is 

| 


* Abstract of a Paper read before the Institution of Mechanical 
Engineers. 


diametrically opposed to the above suggestion—which idea represents 
one of the many disadvantages of piece-work, and when considering 
mechanical methods it should be prosecuted with the ultimate 
intention of paying wages by the day or hour and not on tonnage. 


55 Curving or Holing by Mechanical Methods over Hund 
Labour.— Generally the machines do this work under the coal, whereas 
the miner holes in the coal, and from a commercial point of view a 
distinct gain in favour of machine practice is established, there being 
a reduction in the amount of slack made. Something like 90 per 
cent. of the coal got by machines will pass over a ў screen mesh, as 
against 60 per cent. by the hand method. For the purpose of ascer- 
taining the difference in selling values, an exhaustive trial was made 
at a Lancashire colliery with these results :— 


Hand labour - 3 tons coal at 11s. рег ton m £113 0 
1 ton slack at 7e. 3d. per ton. 07 3 


Value per ton, average 
By machine—8 tons coal at 11s. per ton .................. £4 8 0 
1 ton slack at 78. Sd. per ton . 


Value per ton, average 
An increase of 6}d. per ton in value. 


The foregoing figures are the result of work performed some time 
ago by & Winstanley disc coal cutter ; similar results are maintained 
at the present time, and whereas a miner produces 3 tons of coal to 
one of slack, a machine will get 8 tons of coal to one of slack. "This 
advantage is somewhat discounted by the fact of slack being nearly 
as valuable as coal for coking purposes; a better quality of coke is, 
however, made from disintegrated coal than from slack, as it is free 
from dirt—an element not entirely overcome by washing. If the coal 
is house or steam coal, then the тави fully maintained. 

Therefore, if 61d. can be realised in this manner, the amount may 
reasonably be placed to the credit of mechanical appliances, and then 
more than one-half of the shilling suggested as the po sible saving is 
established. It is not proposed to set anything down definitely as to 
compensation claims, although experience has shown that accidents 
occur very much less frequently where machines are in use. Mr. Gar- 
forth, of Normanton, instances this in a concise manner. He says 
* four accidents occurred in getting 1,100,000 tons of coal by machines, 
as against a similar number of accidents in getting 315,000 tons by 
the old pick method.” If Mr. Garforth’s experience could be taken 
as representing average conditions, then somewhere about O 375d. per 
ton is saved in this direction, which is, however,a minor consideration 
compared with the increased safety of the pit; but the third item, 
houses for workmen, should prove important ; whether the gain is 
established by maintaining a constant output with fewer men, or the 
output is increased with the same number of men employed—prefer- 
ably the latter—the costs will have diminished, say, by 14. per ton. 
There is now left, if that amount is allowed, 42d. to be made by the 
mechanical appliances themselves, coal cutters and drills at the coal 
face. For the purpose of making direct comparison as to the work of 
machines v, hand labour it is advisable to fix upon normal conditions, 
and to do this a 3ft. seam may be reasonably and fairly regarded as 
the average. Coal can be holed by machines in this thickness to 
advantage; as they get thicker the saving is decreased, and as they 
become thinner they increase ; the machine may cease to show a gain 
when the thickness exceeds 5ft.; on the other hand, the beet, results 
have been attained in seams under 2ft. thick. A good miner will 
hole, curve, get and fill 3 tons a day of eight hours in a 3ft. seam 
under ioral conditions, and in во doing will have earned, say, 7s. 6d. ; 
the cost for “holing or curving,” getting and filling is, therefore, 
2s. 6d. per ton. There is little doubt as to this figure—viz., 23. 6d. 

r ton—being below the average on the total output of Great 

ritain, so the rate may be accepted. 

` The capital outlay for a complete coal-cutting plant is here con- 
sidered, with allowances made for interest on capital, depreciation, 
repairs, cost of running, stores, &c., and a figure arrived at to stand 
against the machine. 

The estimated cost of a single coal-cutting machine plant :—For 
one machine complete with all fixings and power plant, exclusive of 
boiler, engine house and foundations, £1,000 ; the standing charges 
are as follows :— | 

For interest and depreciation at 15 per cent. per annum of 


500 working аба. 1.4 eee oper seo e 4 6 88885 £150 
For repairs and atoreeeekeksss 2 . 75 
For power uo, EY ааа Ў 60 

£285 + 500 shifts = 19a. per shift. £285 


The specification of a single machine installation complete, as 
estimated above, 1ncludes engine and dynamo, electric standard type 
coal cutter and all accessories and connections from the generator to 
the machine at a face 4 mile from the shaft, erecting the plant and 
running it for 10 days. No account is taken for attendance at the 
generating station. It may be here suggested that, when the cutters 


* 'These figures are taken from the recently published book by Sydney F 
Walker, Coal Cutting by Machinery in the United Kingdom." 
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are worked on the night turp, which is usual, the fuel account would 
hardly be appreciable, as the steam in this case will be drawn from 
boilers that are not in use, although in steam. This is for an electric 
installation ; the compressed air plant may be taken over all to be 
about equal in cost. Some slight differences occur in the prices for 
the Hurd, Clarke-Stephenson and Diamond ; the sum .£1,000 is not 
exceeded, however, in any case. | 

The coal cutter will hole or curve to a depth varying from 83%. to 
6ft.; the average working depth is 4}ft, and in eight hours will 
travel across a face 705 ds under normal conditions, holing or curving 
through a distance on the face, which, when got and filled, equals 


Г 


I eee, 
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PLAN ~ N 
74 ` 3 
7 „ \ \ 
DY bog 
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100 tons ; the same falling off and increase in the make applies here, 
so the average may be taken as stated. Sometimes two men only are 
required to look after the machine, and never more than three ; if 
these men are paid at the same rate as the miner, the holing through 
70yde. will then cost 7s. 6d. х 3— 22a. 6d., less if anything, because 
two men may be enough to do the work. 
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For getting down and filling (114. per ton standard* +574 рег 
cent.) cost per ton— 1s. 6:46d., and the total for holing or curving, 
getting and filling, 100 tons is :— 

For special machine men (holing) ............ 


£l 2 6 or Os 27d. per ton. 
For getting and filling. . den 


7 13 10 or 1 646 


816 4 or 1 916 „ 
Bringing forward the amount estimated as the standing charge per 
shift against a single machine plant, we have the following results :— 


For holing, getting aad filling 100 tons £8 16 4 or 1s 9'16d. per ton 
For standing charges, interest, &c., 100 tons 019 0 or 0 2:28 


» 


For holing, getting and filling 


e? **5250s500909560980028 


9 15 4 or 1114 „ 
The reduction, therefore, is 6:564. on the 28. 6d. rate in favour 
of the machine, and, together with the amount previously estimated 
as savings due to increased selling value, &c., of 725d. 13. 81d. 
The unfavourable points in the foregoing estimates are found in 


y еер = SSS) 
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The Hurd machine at а colliery in North Staffordshire has holed over 
a period of 12 months an av of lO0yds, 4ft. deep in hard 
fireclay below the coal—the machine making its own pavement; 
the cost bv hand was 2s. ld., and the machine showed a saving 
of over 65d. per ton, after allowing for all charges, the gross 
difference at the face being 10d. per ton. Ata colliery in Yorkshire 
a medium-sized machine holed 3,600yds., 4ft. under in a seven weeks’ 
trial, working single shifts daily—the Saturday being a six hours’ 
shift; the saving effected was Is. on a 3s. 6d. rate—the holing in 
this instance being in a hard black band. Another case to be men- 
tioned effected a clear saving of 1s, 3d. per ton ; this is in the Mid- 
lands district, and it is interesting to note that the first machine was 
put in over а year ago апа no repairs have been required, though the 

oling is very hard and the temperature in the ү! is 80°F. The 
Diamond coal-cutters at a colliery in South Yorkshire, hole from 
700 to 800 tons per day in a 4ft. seam. The holing is made in the 
bottom dirt and inferior coal, which contains a large quantity of 
pyrites. The output by hand was 3} tons per man, which has been 
increased, by means of the deep under-cut introduced by the makers 
of this machine, to 6 tons by the machines; the price was 2e. 14d. 
per ton by hand, and is reduced to ls. 35d by the coal cutters, a 
difference of 10d. per ton at the face, from which must be deducted 
interest on capital, &c. ; an average of 80yds. per machine per shift 
of eight hours is maintained, the depth of holing being 52K. To a 
mining engineer 80yds. 5ft. under not only represents a large 
superficial area of coal, but implies better coal, less shota, - 
making, timbering and an all-round reduction in getting price. At 
another colliery where the seam lies at an angle of 25deg., the holing 
is made to the rise ; the getting price was formerly 2s. 3d. per ton by 
hand as compared with 1з. 44d. per ton by machines. Ata colliery 
in Durham a saving of 28. per ton in a 2ft. seam is made, and at 
another place in Yorkshire, in a seam 19in. thick, a saving of nearly 
4з, per ton has been established, thus showing as previously stated, 
as the seams get thinner the saving increases, The Clarke-Stephenson 
(Messrs. Ernest Scott and Mountain) is installed in à large number 
of collieries in Yorkshire aud district, similar in design to the draw- 
ing, Fig. 5, and in every case, without exception, savings have been 
effected, bearing out my remarks as to the all-round reduction in the 
ccst of producing coals. It may suffice to quote one instance: this 
is in a 3ft. seam in the Barnsley district ; the contract price for 
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Fic. 35.—SEcTION OF PERCUSSIVE Rock DRILL (FnoLiCH), 


cutting is 34d. per yard producing l5cwt of coal, and the filling 
price is Is. 3d. = 1&. 61d. all told. 

The price of hand-labour in this seam was 33, per ton. The total 
amount of yardage cut by the coal-cutting machine is about 4,000 
per week, the total output of the pit being 3,000 tons ; the depth of 
undercut is 3ft. бір., and apart from the saving in connection with 
the coal-cuttirg plant is the fact that the coal produced is worth at 
least 1s. 6d. per ton more on the average, due to the great reduction 
in amount of small made, Formerly this seam could not be worked 
by hand except at a loes. | 

The cuttera instanced are, of course, longwall machines ; for pillar 
and stall and general holing work a machine made by Frölich and 
Klupfel, Unter-Barmen, is doing excellent work in Germany. Figs. 
1, 2 and 3 show the system, and the undermentioned figures give an 
idea of holing operations :— 


Т rial with the Frölich Machine at the Reden Pit, Saarbriicken. — 


the fact that, whereas a single-machine plant is put down at £1,000, Date. Time Depth Width Жега: 
a two-machine plant costs £1,575, a three-machine plant £2,125 1901. реш. V Sq. metre 
and a four-machine plant £2,950 approximately. | | Min Metre. Metre. 

The following results obtained by the Hurd bar-type machine, and Aet qlundiweüern === р "A: 
the two disc-machines of the Diamond Coal.Cutter Co., and the June 12 | 16 7 : "e т } 90 5`:06* 
Clarke-Stephenson will to a great extent verify the above figures. 13 | fol 1 Tiefban id 2:00 320 
и к low figure is taken from a colliery in South Yorkshire worked by | | \ Heiligenwalden ) | E | 1-20 1-65 2-98! 

e Diamond cutters, and is attributable to th » i » » 3 ` 
Sog s attributable e deep under-cut, which : ” 15 Kallenberg 75 225 215 480 


good buttock to work at. (See detailed labour bill in 


Appendix II.) | * Two drills broken. +20 minutes’ stoppage for adjustmenta. 
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Trial with the Frilich Machine at the Hein itz Pit, Suarbriicken. 


Time | Depth | Width 
Mor | Seam cutting. | of cut. | of cut. Area. 
m | Min. | Metre. | Metre. 
Jul zo (Nee 5 Ë = 
Бы Sohle III. | 
„ 2 й 105 | 215 | 255 548 
» 25 е 105 | 1:80 9-55 4-59* 
4 n 120 2:00 2:60 5:20t 
„ 27 » 120 | 2-00 2:60 520 
"~~ *Threeknives broken, f One knife broken 


These are authentic results of cutting in hard coal :—Three men 
look after two machines, and, accordingly, the average cost for holing, 
taken from the above figures and assuming the seam to be 3ft. thic 
and the rate of wages at 78. 64. per day as before, we get the fol- 
lowing :—In a working shift of eight hours, two machines will hole 
across а face 192:8ft., 6:3 under, which is equivalent to 50 tons of 
coal, the rate per ton for wages being 5'4d., or exactly double the 
amount of that upon the bar and disc machines noticed ; the capital 
outlay is, however, very much below the previously estimated 
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Fia. 4. - PLAN AND ELEVATION OF ВАВ-ТҮРЕ Coat CurTER (HURD), 


machines, and consequently the charges for interest, depreciation, 
&c., works out about the same on every ton of coal produced, and so 
the cost of holing may be put down at 27d. above them; by the 
Frólich system the rate per ton will then show a saving of 3 86d. as 
against 6 56d. by the bar-type machine and the two-disc type 
machines mentioned; but the Frölich machine has special advantages 
which discount the gain in favour of other types, as shown. Four 
machines are better than one, they are easier to haudle, it taking 
about five minutes to fix up for work ; no rails are required, and, an 
important consideration, existing conditions at the mine need not be 
interfered with. Thus, where longwall or pillar and stall is worked 
the machine applies ; heading work and cross-cuts are dealt with as 
readily, and the fact of less space being occupied is a good feature. 
When coalcutting by machinery is efliciently carried out the 
working face is kept straight and clean. Under-cutting to greater 
depths than possible by hand renders timbering required less frequent 
and, therefore, less costly, and also a reduction in the number of 
shots to be fired is found from experience to be considerable. By 
keeping a straight line the coal breaks away more easily, especially 
when aided by increased depth of hole. At a mine in Yorkshire 
40 ehots were fired per day when the holing was made by hand ; the 
machine method reduced the number of shots necessary to seven.* 
Another good feature in the new method to be noted is, that work 
can be carried on regularly ; to keep a face moving forward at a aet 


This result is due to deep under-cutting by machines at Messrs, Pope 
and Pearson's, Normanton. 


speed, varying conditions are minimised, and so the work becomes 
easier to cope with and less hazardous. 
From the practical point of view some objections to machine 


Sq. metre. ик occur ; they preeent themselves differently in each mining 


istrict, discussion may indicate them variously. One of the chief 
objections to the system is the difficulty in finding men to attend the 
machines possessing sufficient mechanical skill and pit experience to 
enable them to cope with contipgencies at the face as they are met ; 
but this hardly reflects discredit upon the mechanical methods 
directly. Miners can readily apply themselves if dealt with with 
tact and encoureged in the work. At some places machine methods 
have recorded a failure, traceable very often to the plant being either 
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Fie. 5.— Солі, CUTTING АТ FLOOR LEVEL (CLARKE-STEPHENSON). 


badly designed or lacking the necessary power, but most often to the 
system being taken up in a desultory manner, for it seldom happens 
that a new idea does not meet serious difficulties, due to prejudice, 
either on the part of the management or the men, or both. 


Percussive Rock Drills—The introduction of a driller into the 
category of coal-cutting appliances will, no doubt, cause a little 
surprise ; the arrangement for swinging the tool whilst operating 
shows, however, that holing under or in coal can be performed, and 
under certain conditions exceedingly good holing, for instance, in 
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Fic. 6.—PLAN AND ELEVATION OF UNDERCUT ISLECTRIC COAL CUTTER 
(DIAMOND Co.). 


places where a conglomerate is met which cannot by a rotating 
action be dealt with, the percussion rock drill does the work satifac- 
torily ; in fact, a percussion machine often does well when other 
types completely fail. The swinging device allows the tool to be 
worked at varying angles from the horizontal to a vertical position, 
so it can hole under and shear, and therefore applies to many con- 
ditions of a coal-cutter proper. The Frölich machine (Figs. 1, 2 
and 3) is more serviceable for heading purposes and drilling. 
Various sizes are made ; the one for l work is as follows: — 
Cylinder 3in. diameter, varying stroke from бір. to 8 in., working 
pressure 24 to 4 atmospheres, number of strokes per minute 300 to 
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400, weight 180lb. A hydraulic column is used mostly, which 
arrangement gives a much firmer hold to the work than an ordinary 
screw. It is said two and three machines are fitted on to one column, 
but this could not be in a coal mine; in sinking operation the 
machine is fitted on a tripod. 

The Frölich drill is made in four sizes as follows :— 


Pressure ‘Approx. 'horse- 


Diam. of | Maximum ; 
No. piston. stroke. | Е power required 
mm mm 8. ' atmospheres. | per machine 
1 80 220 130 | 24t04 83 0 13 
2| 75 220 90 20 4 | 714012 
5 10 190 85 24 to 4 6 to 10 
4 60 170 | 70 24 to 4 | 5 to 8 


There are many power drills to be seen working on the Continent 
and in this country, notably the Daw rock drill, made by the Hardy 
Patent Pick Co., which firm probably have had more experience in 
this direction than anyone ; they also make a power rotary machine 
for general drilling work in coal and ironstone ; it is in reality the 
well-known Elliott drill with an electric motor and outfit attached— 
a handy tool, very light. 

Mr. Morison, of Cramlington, has recently invented a double- 
cylinder percussion drilling machine which has very remarkable 
features. He үр to use this tool for holing purposes as well 
as drilling ; a drill may be seen working at Cramlington. 


Bar. type Coal-Cutter (Hurd).*—This machine is a little less costly 
to instal, and it is said less power is required and it oscupies less 
space as compared with disc machines ; all things considered, there 
Із no material gain by this type over the disc machines when account 
is taken of wor performed. Like the disc cutters, these are designed 
to work on the floor-level and at varying heights above the floor. 
Fig, 4 illustrates an under and over type machine, which shows it 
to be a compact and altogether a sound mechanical engimeering job. 
Doubt as to the ability of the bar standing up against heavy work 
may be dispelled, as it seldom if ever happens that. this part gives 
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Fia. 7.—CoMPaRISON OF BAR wiTH Disc MACHINES. Each holing 4ft. бір, 
(under) in the same seam of hard fireclay at 18in. per minute. 


way ; the cutting tool is rathar a difficult thing to shape, but by the 
use of proper forging dies this work can readily be performed at an 


ordinary blacksmith’s hearth. The followi table shows the 
principal dimensions and other interesting details. 
Eo | | 

d 2 43 423 „ L] А 0 2 
dai js P Hy HI 
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| 4 5 * D Aa zt 

| ! | cwt. cai. B.H.P. volts (ib. per yd 
A; 66 26/11/19 15 26 0 6 12 400 1˙6 to 23 22 
B 95; 28:14 30 21 30 ꝗ‚0 46 18 400 1˙9 to 24 25 
C, 96, 28:110 45 | 3 '40to60. 26 400 2˙0 to 24 2B 


out cuttings from the tools themselves. The cutter head-piece has 
special advantages in the ready way of varying angle of the holing 
bar. The bar may be tilted to any angle. The small size A is 
applicable to low seams, owing to its light weight and the space it 
occupies. A diagram showing the comparison between bar and disc 
machines holing fireclay is shown in Fig. 7. 


Disc-type Coal-cutter (Clarke-Stephenson).— Generally, the disc 
machines are larger than the bar machine described ; they are 
heavier, and occupy a little more space, but against the apparent 


* [See also The Electrician of May 23, 1902, p. 178. —Ep. E.] 
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disadvantages there is the question of stiffness to be considered, and 
а greater output. The Clarke-Stephenson is doing work equally 
as good as any other coal-cutting machine; the disc is made of cast- 
steel to undercut from 3:6 to 6ft.; cutter tools are fitted to the 
periphery of the disc about 12in. apart into a square socket eet toa 
suitable angle, and there is also provided sockets to opposite hand, 
thereby allowing the machine to hole across a face in either direction 
by the simple readjustment of the tools and reversing the engine and 
hauling tackle. The disc has teeth grid-fashion cast on the internal 
part of the rim into which is geared a pinion. A single motor (con- 
tinuous-current) is fitted and with intermediate gearing the speed is 
reduced. The disc revolves at varying speeds to suit the work to be 
done—from 20 to 50 revs. per min. ; the motor, which is capable of 
developing 25 effective horse-power, runs about 900 revs. per min, 
The Clarke-Stephenson machine is fitted with the Scott and Mountan 
totally enclosed electric motor. 


Disc-type Coal-cutter (Diamond Co.).—These coal-cutters are made 
to work electrically and by compressed air. They have many points 
in common with other machines of the disc type, but the cutting 
disc is arranged to work from a central point, and where it is advis- 
able to hole across the face and back alternately this seems the better 
form. The machine is always in perfect balance, and naturally 
greater depths of under-cutting can be obtained without the risk of 
the trouble of getting off the road. The disc is provided with loose 
or separate tool-holders fitted to lugs projecting from the rim—a very 
good feature, as it simplifies the disc casting, and the tools can more 
readily be reversed : a bolt is withdrawn and the tool-box reversed. 

The electric appliance does not seem as simple as the one precum 
noticed, there being two motors fitted in series, but probably less 
heating at the armatures is found Сте о the cooling area being 
greater. In many other respects the two diec machines compare. 

The comp air machine is probably the best in use at present 
of its class; the central position of disc most likely found its origin 
in the compressed-air type. It applies perfectly both to the engines 
and gearing required, two cylinders being placed one at either end 
of the framing driving on toa central shaft. The application of 
compressed air as against electricity has advan the speed of the 
engines being more suitable to the working se el the tools, thus 
reducing gear is almost done away with—in fact, the crankshaft may 
be coupled direct to the disc through a single purchase. As to the 
question of safety, this is somewhat exaggerated. Electric appli- 
ances of the present day for mines are quite safe, the motors are во 
well covered that a spark cannot possibly be emitted, the only 
source of danger being the possibility of a cable being dislocated : 
there are many such incidental possibilities in a mine, very 
remote, Fig. 6 shows the machine as it isnow made. Ап electric 
machine of the type possibly holds the records for holing—this 
being at a pit in Durham, where 140 yds., nearly 6ft. deep, is cut 
per shift, representing 2,500 superficial feet average. 


APPENDIX I.— HEA DñING work RECORDS BY THE FROLICH DRILL. 
Driving u heading at te Mansfeld'schen Kupferschiefer bauende 
Gewerkschaft Shaft 81 Lichtloch,” near Klostermansfeld. 


Four drills in use. 


Time required to complete the work— From October 19 to 
December 16, 1899. 


Length of heading done . 595%. | 
Section of heading............cwssecssccccssecserecssees 8ft. wide by 74ft. high. 
Character of ro‚ knn . . Magnesia limes tone and 
lower new red sandstone. 

Number of working day (ᷣ . 134. 

Do. attackkk . 713. 

Do. drills in 4, 

Do. hydraulic colunins in use 2. 

Do. miners per shift .............. РЕР 8. 

Do. drivers doo 9. 
Average number of bore-holes per attack ......... 9. 

Do. depth of bore-holes ........ ............... oft. 7in. 


1 hour 46 min. 


Do. time for drilling the bore-holes ......... 
Do. do. blasting and carting ..... ...... 2 hours 28 min. 
Gelatine dynamite used per attack... . 25lb. 
Do. do. linear foot of heading 805 
Average progress per attack. x t. 
Do. do. 2d hours . . 16ft. 10in. 


Driving a heading of te Kirchbergtunnel " near Schiltach (Schwarzwald). 
One drill in use. 
Time required to complete the work—From December 29, 1891, to 
February 3, 1892. 


Length of heading donne 12766. | 
Section of heading 64ft. wide by 74ft. bigh. 
Character of rock ............ eee Hard granite. 
Number of working days .. 2B. 

Do. ijt CD 40. 

Do. drills in use ............ enn 1, 

Do. columns in иве.................... ...... 1. 

Ро. miners per shift ........................ 2. 

Do drivers doo v3. 
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Average number of bore-holes per attack 11. 
Do. depth of bore-holes ....., ................ 


De. time for drilling the bore-holes 11 hours 45 min. 


Do. do. blasting and carting ............ 5 hours 25 min. 
Gelatine dynamite used per attack... q 20lb. | 
Ро. do. linear foot of heading Güilb. 
Average progress per attack q . 3ft. Lin. 
Do. do. 24 hours . Aft. Tin. 


Driving a heading at the Coal Mine“ Deutschland” near Hasslinghausen, 
Two drills in use. 


Time required to complete the work—From October 26, 1894, to 
June 26, 1895. 
Length of heading done 


х 1,590. 
Section of heading 8ft. wide by 7ft. high. 


Character of rock ...................................... Hard sandstone and 
slate rock 
Number of working days . . . 199. 
Do. attacks e e 342. 
Do. drilsinuse ............................. 2. 
Do. hydraulic columns in use 2. 
Do. miners per shift... . 4. 
Do. drivers do 2. 
Average number of bore holes per attack ......... 17. 
Do. depth of bore-holes ........................ 5ft. lin. 
Do. time for drilling the bore-holes ......... 6 hours 50 min. 
Do. do. blasting and carting ............ 1 hours. 
Gelatine dynamite used per attack 421b. 
Do. do. linearfootof heading 91b. 
Average progress per attack ........................ Aft. 8in. 
Do. do. 24 hours ..................... 8ft. 


APPENDIX IL—Cost or GETTING COAL IN A SOUTH YORKSHIRE 
COLLIERY, 
Total underground cost of working a seam 3ft. 3in. at a depth of over 


500yds. in a Yorkshire colliery by means of the “Diamond deep 
undercutting machine, holing to a depth of 54ft. in stiff fireclay. 


: Cost per ton. 

Coal getting (11d. per ton standard price, including 574 district e. d. 
per ente een Аал Уйкуда „„ 1 64 

Coal cutter men, paid by daꝓaga m k E . . 0 482 


» ре y 

Cleaning up, rippiog (9ft. roads), horse-keepers, hurrying and 
hanging-on, main roads, bye work and superintending, 
including deputies, shot-fircra, kee 2 . 2. . 1 


Approximate output from seam, 4, 500 tons per week. 
Average tonnage for fillers, 64 tons per shift. 


4 


TUBE RAILWAYS AND STREET TRAFFIO IN 
LONDON. 


In the September issue of the Chamber of Commerce Journal will 
appear an article on this subject by Mr. Reginald E. Middleton, in 
which, although it deals with a matter that has been very fully 
discussed already in these columns, some new ground is broken. 
The main objective of the tube railway, as at present constructed, is 
to transport Jarge numbers of passengers only, but the author fails to 
see where any relief to general traffic congestion can follow upon 
this. Tube railways cannot serve as connecting links between the 
main lines of 1 by reason of the impossibility of passing 
ordinary standard rolling stock through the small tunnels hitherto 
adopted. We believe that the Great Northern and City Railway is 
a solitary instance of meeting this criticism. As an example of the 
futility of such railways as a means of decreasing vehicular 
passenger-carrying traffic on the surface, attention is drawn 
to the return of a large number of omnibuses running from 
Bayswater to the Bank, on the Oxford-street and Holborn route, 
which had been taken off at the time of the opening of the Central 
London Railway. That congestion of traffic is not due to any one 
form of transit—eay, omnibuses—however, is at once admitted by 
Mr. Middleton, and from this very reason he foresees that either the 
whole system of underground railways must be reconstructed, or an 
entirely new system must be provided for intercommunication 
between railways and for the carriage of goods if any better state of 
oe is to be arrived at with respect to street traffic of all descrip- 

ons. 

Dealing, however, with the design of tube railways for passenger 
traffic pure and simple, he inclines to the use of the 13ft, бір. tunnel 
which has been recommended by the Board of Trade, and which will 
probably be recognised as the standard for fature schemes. He also 
supports the opinion of the Joint Committee of 1900 that all 
junctions should be eliminated, and that lines laid in the direc- 
tion of the main roads would secure the bulk of the traffic to 
and from the City. But the vibration trouble, and the liability for 

damage of almost any kind during a definite period, makes it pro- 
bable, in the writer's opinion, that it may be advantageous to lay out 


ance of subterranean water—as the tubes would 


future railways in straight lines from point to point, whereby many 
curves would be avoided, the speed of the trains increased and the 
discharge from, and the influx of 
removed from the main arteries of traffic. 


ngers to, the stations would be 


The difficulty of carrying out the London County Council's idea 
of shallow tramways in preference to deep level railways is deemed 
well-nigh insurmountable in London as it exists. If London were 
to be entirely destroyed by fire, and another city built on entirely 
new lines, it might possibly be well to lay out a comprehensive 
system of subways for tramway and other purposes, but the difficulties 
in the way would even then be considerable. At present very few 
streets in London exceed 60ft. in width, whilst many main thorough- 
fares in some parts are even less than 30ft. Under present conditions 
it would be absolutely necessary to underpin all buildings along the 
route of such shallow tunnels, a matter of danger, difficulty and 
expense, and it was an open question whether the vibration would 
be greater or less than that which had hitherto attended the running 
of tube railways. 


Treating the matter from the point of view of deep level tube 
Tailways versus shallow tramway subways, the author distinctly 
prefers the former, one of his chief arguments being the non-disturb- 
e in the London 
clay—and, consequently, no endangered building foundations. A 
subway, on the other hand, he says, must, almost of necesaity, be 
constructed in the water-bearing strata, wherever these exist, some 
of the water must be removed and foundations be endangered. Sub- 
ways for the reception of water, gas and electrical mains would have 
been constructed long ere this, if the difficulties and dangers con- 
nected with them had not been so great as to cause hesitancy as to 
their use, notwithstanding that the perpetual breaking up of the 
atreets is a constant and increasing annoyance and expense. When 
tunnels are excavated entirely in the clay it is probable that the uee 
of brick as a lining is to be preferred to cast iron as being less noisy 
than the latter material, and transmitting lees vibrating motion to 
the . clay, both on account of the material itself, and of 
the greater surface exposed to the clay, due to the greater thickness 
of the brick work. 


On the questions of ventilation, train lighting and. multiple unit 
working, the views of the Board of Trade are advocated ; but it is 
safe to assume thdt in the schemes sanctioned this year, and those 
already authorised but not constructed, the recommendations of the 
Board of Trade in these and other respects will be followed, the pro- 
moters having pledged themselves soto do. These recommendations 
will be found set out in The Electrician for April 18th, p. 1027, and 
May 16th, p. 151, in the evidence given by Lieut.-Col. Yorke before 
Lord Windsor's Committee. | 

Some details of cost and working expenses are given. It has 
already been stated that, for a purely passenger service, tunnels 
13ft. 6in. in diameter are sufficient, but we are reminded by the author 
that however desirable it may be to use a still larger tunnel, the cost 
of construction increases approximately as the square of the diameter, 
and that a railway with tunnels 13ft. бір. in diameter will, with 
land, stations and other accessories, cost on a cash basis, about 
£450,000 a mile. If the working expenses be taken at the not 
unusual figure of E55 per cent,, in a line 8 miles in length, 
the gross earnings must amount to £320,000 a year, in order to 
pay tbe not exorbitant dividend of 4 per cent. To collect 
£320,000 a year means the receipt of 76,800,000 pence, or, considering 
that workmen are carried during certain hours at half fare, the 
carriage of some 70,000,000 passengers in a year, or about 190,000 a 
day. The Central London Railway pays 4 per cent., with a traffic 
of about 40,000,000 passengers a year, but in this case the fare is 2d., 
and the cost of collection is reduced to a minimum. If, as is pro- 
posed by the Morgan group of railways, the fare for a little more 
than 4 miles is.1d., the number of passengers carried must be greatly 
increased, in order to earn the same dividend, and the collection of 
tickets is likely to increase the cost of working. Moreover, the rail- 
ways dealt with by Parliament this session have been placed under 
very serious obligations as to compensation for structural damage 
and interference by vibration or otherwise, as well as in respect 
of fares, and it is doubtful if new lines will be constructed or 
worked so economically as old oner, which are not subjected 
to the same obligation, or will be able to earn the same return 
per mile, in which case they will not even pay 4 per cent. on 
the outlay. The aim of the municipalities and the public seems to 
be, the article continues, to put these railways to the greatest possible 
expense, by demanding from them the construction of subwaya, the 
widening of streets, and compensation for interference, without con- 
sideration of the obvious fact that these expenses must eventually be 
defrayed by the travelling public, or by the railway, to the loss of 
interest to the shareholders, who invest their money in the faith that 
they will receive a fair return thereon. Should the tube railways 
fail to make a fair return on the capital invested no more such rail- 
ways will be constructed, certainly on the like conditions, the diffi- 
culties of transport will increase, and the municipalities will have 
to mia a streets at the cost of the ratepayers, or to leave them 
unwidened. | 
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In summing up, at the conclusion of his article, Mr. Middleton 
states that the problem to be solved is twofold—viz , the transport 
of workers from their houses to their places of business and back, and 
the removal of congested tratfic from the streets The two objects 
are not identical, nor are they to be obtained by the same means. 
Ail the railways, with the exception, perhaps, of the Great Northern 
and City line, have been designed to secure the first-named object, 
but have done little, if anything, to relieve the congestion of the 
streets, which must be obtained by other means. If the time for the 
construction of railways to deal with the carriage of foodstuffs and 
the necessaries of life has not yet arrived, much may be done by 
fostering the introduction of properly-constructed motor cars and the 
regulation of traffic, во that all vehicles should travel at one rate of 
speed, neither too fast nor too slow. 

If the cost of underground railways is enhanced by legislative 
enactment, and by the action of municipalities, and their earning 
power curtailed until they cannot pay a reasonable interest on the 
capital invested in them, they will not be constructed, and the 
working man, whether labourer, artisan, clerk, merchant, or pro- 
fessional man, who desires, in order to reduce his rent, or for other 
reason, to live at a distance from his work, will have to travel by 
other conveyance, and pay a remunerative price for his transport. 

To secure the best system of underground railways it is suggested 
that this momentous question should be referred to a committee 
composed of the engineers and general managers of all the metro- 
politan railways, assisted by experts whom the committee might 
employ, and presided over by a statesman of the capacity of, say, 
Lord Balfour of Burleigh. 

Attached to the article is a map of tube railways in London, as 
well as a list of them. The Electrician for June 6th last contained 
very full details of the result of the Parliamentary procedure this 
year, as well as a complete map of all the lines, and to these we would 
refer our readers. 


ON ELECTROMOTIVE WAVE ACCOMPANYING 
MECHANICAL DISTURBANCE IN METALS IN 
CONTACT WITH ELECTROLYTE.* 


BY PROF. J. CHUNDER ВОВЕ, M A., D. SC. 


Take a rod of metal and connect the two points A and B with a 
galvanometer by means of non-polarisable electrodes (Fig. 1, a). If 
the point O is struck a wave of molecular disturbance will reach A 
and B. It will be shown that this is attended by a wave of electric 
disturbance. The mechanical and the attendant electrical disturb- 
ance will reach a maximum and then gradually subside. The 
resultant effect on the galvanometer will ће due to E, - Еһ where 
E, and Еһ are the electric variations produced at A and В. The 
electric changes at А and B will continuously balance each other, 
and the resultant effect on the galvanometer will be zero, (1) if the 
mechanical disturbance reaches A and B at the same time and with 
the same intensity, (2) when the molecular condition is similar at 
the two points, and (3) when the rate of rise and subsidence of dis- 
turbance is the same at the two points. In order that a resultant 
effect may be exhibited in the galvanometer, matters have to be so 
arranged that (1) the disturbance may reach one point, say A and 
not В, and vice veraa. This may be accomplished by the method of 
block. Again, a resultant differential action may be obtained even 
when the disturbance reaches both A and B, if the electrical excita- 
bility of one point is relatively exalted or depressed by physical or 
chemical means; we thus have two other means of obtaining a 
resultant effect, (2) by the method of relative exaltation, (3) by the 
method of relative depression. 


Method of Block.—The electromotive effect described below may be 
obtained with all metals. A piece of tin“ wire (an alloy of tin 
and lead used as electric fuse) will be found to give very good results, 
A specimen of wire 1mm. in diameter, 10cm. in length, is mounted 
in the apparatus. (Fig. 1,5.) Two strips of cloth moistened with 
water or dilute salt solution are securely tied round two points 
А and B. They hang loose from EE’ (non-polarising electrodes 
Zn in ZnSO, solution), so that there is no pull on the wire. Special 
precautions are taken so that there is no variation of contact. If a 
sharp tap be given to the side A, a transitory electrical current in 
response to the disturbance will flow round the circuit, which under 
normal conditions will be found to flow in the wire towards the more 
excited end A, Disturbance of B will give rise to a reverse current, 
For quantitative measurement it is necessary to have the intensity of 
stimulus maintained uniform or increased or decreased in a definite 
manner. Instead of a tap, the stimulus of torsional vibration is 
more satisfactory. By maintaining the amplitude of vibration con- 
stant or increasing or decreasing the amplitude, we may either keep 
the stimulus constant or increase it or decrease it in a definite 


* A preliminary account of this investigation was given in a Paper “On 
Response in Organic Substances,” read before the Society, June 6, 1901. 


manner, I shall first describe some of the typical results which may 
be obtained with the simple straight wire form” of the apparatus. 
If worked with care it will give consistent and satisfactory resulta. 
For quantitative measurements requiring the greatest exactitude the 
“cell form,” to be presently described, will be found preferable. 


Recording Apparatus.—The galvanometer used is a sensitive dead- 
beat D'Arsonval; the period of complete vibration of suspended coil 
under experimental conditions is 11 seconds. The records are taken 
by means of a cylindrical modification of the response recorder 
described in my previous Paper,* or by means of photography. In the 
latter method, a clock work moves the photographic plate at a uniform 
rate, aud a curve is traced on the plate by the moving galvanometer 
spot of light. The disturbance of molecular equilibrium caused by 
the stimulus is attended by an electromotive variation, which gradu- 
ally disappears on the restoration of the molecules to equilibrium. 
The rising portion of the response curve shows the electromotive 
effect, due to stimulus, and the falling portion the recovery. The 
ordinate represents the el ectromotive variation, and the abscissa the 
time. : 

Experiments to Exhibit the Balancing Effect.—If the wire has been 
carefully annealed, the molecular conditions of different portions are 
approximately the same. Every portion of the surface will be found 
nearly iso-electric. If the wire be held near the middle by the 
clamp, and a vibration through an ope of, say, 90deg. be given 
to the end A, an upward deflection will be produced ; if a vibration 
of 90deg. be given to B, there will be produced an equal downward 

( 


deflection. ig. I, c.) If both the ends are simultaneously vibrated, 
A (с) 
(b) ' 
[| 
[| 
` Е (d) 
Ci] 7 
| 
‘B 


Fic. 1. 
In (a) mechanical disturbance applied at О produces similar electrical disturbances 


at A and B; there Is по resultant effect. In (0) owing toa clamp, disturbance applied 
at A cannot reach B. A tap or vibration imparted to the end A produces responsive 
current which flows in the wire from the unexcited B to the excited end A. Dis- 
tarbance of B gives rise to a current in the opposite direction. (c) gives the record 
of the response to equal stimuli applied to A and B The ascending part of the 
curve shows the effect of stimulus, the falling part shows recovery. (d) Simulta- 
neous stimulation of A aud B gives no resultant response. (In the records dotted 
lines represent recovery.) 


the electromotive variation at the two ends will continuously balance 
each other, and . remain quiescent. (Fig. I, d.) 
The clamp may even be removed, and the wire vibrated as a whole; 
the stimulation of A and B being the same, tbere will be no resultant 
deflection. Having found the balancing point for the clamp (which 
is at or near the middle), if the clamp be now shifted to the left, on 
simultaneous vibration of A and B, the A effect will be relatively 
stronger (inasmuch as the angular vibration of A is increased and 
that of B чете, and there will be produced a resultant upward 
deflection. Thus keeping the rest of the circuit untouched, by 
merely moving the clamp from tne left, past the balancing position 
to the right we get either a positive or zero or a negative resultant 
effect. This can be repeated any number of times. The experiment 
shows, further, that when the amplitude of vibration is kept con- 
stant, the intensity of electromotive effect is increased by shortening 
the wire. A thick wire produces a stronger response. The direction 
of the current of response in the wire is in the majority of metals 
under normal condition, from the relatively less to the relatively 
more excited point. 
The form of the response curve, stimulus remaining constant, is 

modified by the molecular condition of the wire. A wire in a slug- 

ish condition shows feeble response; the recovery is also slow. 

he same wire after it has been vibrated for a time exhibits stronger 
response, The period of recovery may also then be hastened. Longer 
time is required for recovery from the effects of a stronger stimulus. 

Comparison of Electric Excitability of Two Points by the Method of 

Balance, — As has already been said, when the clamp is put at the 
balancing position, alternate equal stimulations of A and B produce 
equal and opposite electromotive effects, and when the two ends are 
stimulated simultaneously there is no resultant effect. 


Increased Excitability Produced by Preliminary Vibration,.—If now 
one-half of the wire, say the A half, be vibrated for a time, the elec- 
tric excitability of that half will be found to be more or less perma- 
nently augmented, presumably by increased molecular mobility 
conferred by vibration. The response of A would now be found to 


* Paper read before the Royal Society. See “Оп the Continuity cf 
Effect of Light and Electric Radiation on Matter, Roy. Soc. Pror., Vol. 
LXX., p. 159, 
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be very much enhanced, as compared with its previous response, the 
response of B remaining the same as before. If now both the ends 
are simultaneously vibrated, the balance which previously existed 
will be found to be disturbed, the resultant showing that A has been 
rendered the more excitable. 

If B be now vibrated for a time, the former approximate balance 
will be re-established by the enhanced responsiveness of B. Thus, in 
the following experiment withthe clamp at the approximate balancing 
point— | 


| 
— - | Response of А. | Response of В. sola sin 

Approximate balance ... | + 5 divisions | 45 divisions; +0°5 divisions 
Afterthe end A has been | 

vibrated ............... | + 10:5 - -45 n 460 55 
After the end B has been 

vibrated for an equal 

length of time. +105 „ -95 „ +10 „ 


Effect of Chemical Reagents.—1t will be shown that keeping the 
electrolyte by which contact is made constant, the electric excitabi- 
lity of the wire depends on the molecular condition of the wire. 
Certain electrolytes, such as dilute solution of NaCl, dilute solution 
of bichromate of potash, &c., are normal in their action; that is to say, 
with such contacts the response to stimulation is practically the same 
as with distilled water contact. Contact made with dilute NaCl 
solution may, therefore, be regarded as the normal contact. There 
are again certain chemical reagents which enhance the electrical 
excitability; others, on the contrary, produce great depression, or 
abolition of excitability. 


Electric Comparator.—We may compare the relative electric exci- 
tability conferred by chemical reagents by the method of balance. 
Having previously obtained a balance (with water or dilute NaCl 
solution contacts at A and B), one contact, say A, is touched with a 
few drops of Na,CO,, which is an exciting agent. The electric 
excitability of A will now be found to be greater than that of В; on 
simultaneous vibration of A and В there will be a disturbance of 
balance, giving rise to an upward deflection (current of response 
towards the more excitable A). 

Response Response Resultant 


of A. of B. response. 
Both contacts of normal saline +12 -12 0 
Contact A touched with Na,CO; solution. + 52 -12 + 20 


Similarly, when A is depressed by a trace of oxalic acid the electric 
excitability of B is less than that of A, the resultant deflection being 
now downwards (current of response towards the relatively more 
responsive B). It is to be remembered that in all cases the resultant 
current of response 1n the wire is towards the more excitable point. . 

An interesting line of investigation rendered poesible by a modi 
fication of method of balance described above, is to compare the 


(a) (b) (C) 
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Fic. 2. 


(а) Response when A is treated with sodium carbonate—an apparent positive 
variation. 85 Response when А is treated with oxalic acid an apparent negative 
Variation. (c) Response when A is treated with very dilute potash—positive varia- 
tion. (d) Response when A is treated with strong potash—negative variation. 
This response is up when A is more excitable and down when B is more excit- 
able. nes thus indicate direction of permanent current, 


relative excitability induced by various chemical reagents, the 
influence of the same reegent of different strengths, and the modifi- 
cation of the effect caused. by the duration of a plication. We may 
ibus compare the effect of the reagent in relation to the normal 
effect of water or dilute NaCl solution. There is, again, an extremely 
delicate method of comparison of the relative effects of a series of 
compounds like Na,CO,, K,CO,, &. Balance having been previously 
obtained between the normal sensitiveners of A and B, the two 
different solutions are now applied at the two points ; the slightest 
difference in their relative action is at once exhibited by the upsetting 
of the balance durin stimulation, the direction of the resultant 
deflection indicating the more exciting reagent. 


Resultant Response by Method of Relative Depression or Exaltation.— 
From what has been eaid, it will be seen that by rendering A and B 
unequally excitable, a resultant response may be obtained. The block 
‚ may be abolished, and the wire may be vibrated as a whole ; the 


response will now be due to the differential effect at A and В. To 
produce difference in excitability we may subject one point, say A, 
to a preliminary vibration, or apply at the point a suitable chemical 
reagent. By the application of the latter there will be a small P.D. 
between A and В: this will simply produce a displacement of the 
zero. (By means of a potentiometer the galvanometer spot may be 
brought back to the original position.) The shifting of the zero will 
not affect the general result. The direction of this more or less 
permanent current, due to the small P. D., gives no indication of the 
direction of current of response ; the direction of the latter is deter- 
mined by the rule that the responsive current flows towards the 
more excitable point. The effect of the mechanical stimulus is to 
produce a transient E.M.F. which is algebraically superposed 
on the existing P.D. The deflection will take place from the 
modified zero, to which the spot returns during recovery. I give 
four records (Fig. 2): in (a) A is touched with Na,CO, (which is an 
excitant) ; 8 permanent current flows from B to A; response to 
stimulus is in the same direction as the permanent current (positive 
variation); in (b) A is touched with a trace of oxalic acid (which 
depresses the excitability), the permanent current is in the same 
direction as before, but the current of response is in the opposite 
direction (negative variation) ; in (c) À is touched with dilute KHO 
(three parts in 1,000), the response is exhibited by a positive varia- 
tion ; in (d) A is touched wi stronger K HO (three parts in 100), 
the response js now exhibited by a negative variation. The last two 
apparently anomalous resulta are due to the fact (which will be 
demonstrated later) that KHO in minute quantities is an excitant, 
while in larger quantities it is a depressant. 


Current of 


Permanent 
m current. response, 
A treated with sodium — | | © _ 
„„ on a < >. 
„ „ » very dilute potash............... < o < o 
" E » „ atrong potash.. . oe. | < > 


Current of response is always towards the more excitable point. 


Detection of Traces of Physico-chemical Change.—I will now describe 
an experiment which will show in a striking manner how exceed- 


— 5 1.  —. | ingly delicate is the method of electric response to stimulation, and 
| 


how by its means we can detect and measure traces of physico- 


Ета. 5,—Electro-molecular Explorer. 


chemical changes in different parts of the same solid. Take a wire 
and touch two pointe, one with Ne,CO, solution, the other with 
oxalic acid. Wash the wire. There is no trace left of the previous 
treatment. Let one contact be permanently made at a normal or 
previously unacted point N. Let the other exploring contact be 
moved along from the other end towards N, the wire being mechani- 
cally stimulated during the test. The galvanometer spot remains 
quiescent as long as the exploring contact is over normal areas. But 
as soon as it touches the zone on which is impressed the invisible 
image of physico-chemical change, the differential effect of stimulus 
at once reveals it by producing a vigorous movement of the galvano- 
meter spot. At N, there was no movement, but there was an 
upward movement of response when the explorer came over „Car- 
bonate.” As the explorer passed on to N, there was a cessation of 
movement, but when it reached the area marked “Oxalic” there 
was а vigorous movement downwards (Fig. 3). 
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Interference Effects.—I have already described a case of interference 
in the galvanometric effect when the two points A and B in similar 
molecular conditions are simultaneously acted on by the same 
mechanical stimulus. Under these conditions the electric variation 
at the two points continuously balance each other, and there is no 
resultant effect. When one point is acted on by a chemical reagent, 
not only is its electric excitability changed, but its time relations— 
its latent period, the time-rate of its acquiring the maximum electric 
variation, and the recovery from the effect of stimulus—will also be 
modified. Using the block method, we may place a drop of excitant 
Nu4CO, on A and depressant KBr on B. On simultaneous vibration 
of A and B, the A effect being relatively much stronger than B effect, 
the resuitant would be an upward deflection. But on shifting the 
balancing clamp away from A үн decreasing the stimulation inten- 
sity of A and increasing that of B) we may find a point where the A 
effect is equal and opposite to the B effect. But owing to change of 
time relations, simultaneous vibration of A and B will no longer 
give a continuous balance ; instead, we obtain a diphasic variation. 
The diphasic curve thus obtained is exactly the same as the resultant 
curve deduced from the algebraic summation of the A and B curves 
obtained separately. 

Continuous Transformation from Positive to Negatwe through an 
Intermediate Diphasic. onse,—In the following record, Fig. 4, 
I succeeded in obtaining a continuous transformation from poeitive 
to negative phase by continuous change in the relativé sensitivenees 
of the two contracts. I found that traces of after effect due to appli- 
cation of Na,CO,, even after it is washed off, remain for a time, the 
increased sensitiveness conferred disappearing gradually. Again, if 
we apply Na,CO, solution to a fresh point, the sensitiveness 


Fia. 4.—Transformation from Positive to Negative through Inter- 
mediate Diphas'e Variation. Thick dots represent times of application of 
stimulus, 


gradually increases. There is another interesting point—viz., that 
the beginning of response is earlier when the application of Na,CO, 
is fresh. In the experiment whose record is given, the wire is held 
at one end, and successive uniform vibrations imparted to the wire 
as a whole at intervals of one minute by means of a torsion head at 
the other end. (See Fig. 2) Owing to after effects of previous 
applications of Na,CO,, the sensitiveness of A is at the inning 
great, hence the resultant Pal a is at tbe beginning positive or 
upward. Dilute solution of Na,CO, is next applied to B. The 
day grues of B (down) DEUM earlier, and continues to grow stronger. 
and stronger. Hence, after this application, the response shows a 
рте ашыту negative twitch of B followed by positive vatiation of А. 

he negative grows continuously. At the fifth response, the two 
phases, negative and positive, of the double response become equal ; 
after that the negative becomes very prominent, the positive dwind- 
ling into a feeble after vibration. 


Modification of the Apparatus into “Cell Form.”—The series in 
Fig. 5 explains the transformation from the straight wire" to “ cell 
form. The wires A and B, cut from the same piece, are clamped 
separately below ; vibration of A (the amplitude of which is measured 
by a graduated circle) gives rise to a responsive current in one direc- 
tion, vibration of B gives rise to a current in an opposite direction. 
Every experiment may thus be verified by corroborative and reversal 

. effects. The electromotive effect varies with the substance, and is 
sometimes considerable; for example, with tin,“ a single vibration 
may give rise to as high a value as 0'4 volt or more. The intensity 
of response does not depend on the chemical activity of the substance, 
for the electromotive variation in the relatively inactive tin is greater 
than in zinc. Again, the sign of response, positive or negative, is some- 
times modified by the molecular condition of the wire (see below). 
In the modified form of apparatus the wires in the cell are immersed 
to a definite depth in the electrolyte; there is thus a perfect and 
invariable contact between the wire and the electrolyte. The wire 
in the cell is clamped below, and torsional vibration gives rise 
to a strong electrical responee. If the wire be now carefully 


unclam and the vibration repeated a3 before, there will now be 
found no electrical effect. As all the rest of the circuit was kept 
absolutely the same in the two different sets of experimenta, these 
results conclusively prove that the responsive electromotive variation 
is solely due to the mechanical stimulation of the acted wire. The 
excitatory effect due to the disturbance persists for a time. This 
may be shown by keeping the galvanometer circuit open during the 
ао of vibration, and completing it at various short intervals 
alter the cessation, when a pereisting electrical effect diminishing 
rapidly with time will be observed. When the wire is brought to 
the normal condition, successive responses to uniform stimuli are, 
in the case of metals which, like tin, show no fatigue, exactly the 
same, I usually interpose a high external resistance, varying from 
1 to 5 megohms, so that the galvanometer deflections may be pro- 
portional to the electromotive variations ; the internal resistance of 


(a) 


Fic. 5 


Successive modifications of ths * straight wire " ending in cell form." (0) shows 
how the en їв of A and B of the wire may be vibrated by ebonite clip-holders, H and 
H'. When А is excited, current of response in the wire, normally speaking, is from 
the unexcited B to the excited A. The stimulated wire becomes zincoid. Note that 

ough the current of response is constant in direction, the galvanometer deflection 
in (d) will be opposite in direction to (b). In (e) is showa on» of the two gra iuated 
circles by which the amplituds of vibration is measured. 


the cell and the variation of that resistance by the addition of 
chemical reagents being thereby rendered quite negligible. Ordi- 
narily, I use tap-water as the electrolyte. The responses obtained 
with tap-water is practically the same as that obtained with distilled 
water. Zinc wires in ZnSO, solution give responses similar in 
character to those given by, for example, Pt or Sn in water. 


Character and Intensity of Response Dependent on Molecular Con- 
ditson.— The following experiments show how intimately the response 
реа is connected with the molecular condition of the acted 
wire :— | "ue 

Effect of Annealing.—The following photographie record, Fig. 6, 
shows the equal and opposite responses in A and B wires to a suc- 
cession of uniform stimuli. Hot water was now substituted for the 
cold water (too high a temperature temporarily reduces the response) ; 
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the cell was then allowed to cool to its old temperature, when a 

eecond series of responses were taken, the stimulus intensity bei 

the same as before. It will be seen how the responses are enhan 
After 


by annealing. 
Before | 


Его. 6. Serie: of Respons 28, to uniform stimuli, of both A and B wires, 
before and after annealing. 


Effect of Previous Pibration.— The increased sensitiveness con- 
ferred by previous vibration has already been referred to before. I 
give below a record (Fig. 7) obtained with platinum (I have obtained 
similar records with other metals), which clearly shows how the 
response is enhanced after preliminary vibration. 


(a) (b) 


Fic. 7. 


Photographic record showing the effect of continuous stimulation ia enhancing 
Each curve shows response (followed by recovery), the stimulus 


response (Pt). 
being kept constant throughout. The series of responses (a), enhanced to series (o) 
after continuous vibration (b). 


Sometimes the wire gets into a very sluggish condition, when the 
response almost disappears ; in other words, owing to some molecular 
modification, responsiveness is reduced from the normal positive 
value (by positive is meant that the acted wire becomes zinc-like or 
is zincoid) to zero. In these cases annealing or preliminary vibra- 
tion are usually effective in transforming the sensitiveness from 
zero to a positive value. 


(To be concluded.) 


(С) 


BRITISH ASSOCIATION. 

Last Friday’s Times publishes its forecast of the coming 
meeting of the British Association, which begins on Sep- 
tember 10th next, at Belfast, under the presidency of 
Prof. Dewar. It is stated that the general programme of 


section A (Mathematical and Physical Science), the president 


of which is Prof. John Purser, has not yet been definitely 
arranged. Prof. Purser's address will be in the main bio- 
graphical, giving an account of the Irish school of mathe- 
maticians and physicists in the last century (not living). Lord 
Rayleigh will probably raise the question of the conservation 
of weight in chemical reaction ; Prof. Trouton may be able to 
show his experiments on the magnetic field due to the motion 
of a charged condenser ; Prof. Martin will communicate some 
results in electrical oscillation and some experimental work done 
by students under his direction; while Dr. Larmor will have 
something to say on the temperature of radiant energy. Mr. 
Petavel has promised a Paper on radiation experiments with a 
view to the construction of a more trustworthy standard of light. 
Section B (Chemistry) will be presided over by Prof. Edward 
Divers, the subject of whose address will be The Atomic 
Theory: What it has become in the course of a Century." 
Dr. Cannan will preside over section F (Economic Science 
and Statistics). The staple of his address, our contemporary 
learns, will probably be the thesis that economic theory is 
useful in regard to practical questions such as protection, 
housing and other municipal enterprises (especially those 
connected with locomotion), the Post Office and various 
means of raising revenue. As in other sections, the general 
work of the branch will largely deal with Irish subjects. 
The Right Hon. Horace Plunkett will discuss technical instruo- 


tion and industrial development. The effect of factory legis- 
lation is the subject of the work of a committee which will 
make a lengthy interim report. Other Papers are on miscel- 
laneous subjects, including Municipal Trading,” by the Hon. 
R. Porter (director of the U.S.A. 11th Census), the ** Position 
of Economics and the Applied Sciences in the University 
training of men intended for & commercial life, which will be 
discussed by Dr. W. R. Scott, and a Paper by Mr. P. Ashley 
on Municipal Policy and State Control.” Prof. John Perry, 
who presides over section G (Engineering) will, says The 
Times, have something very incisive to say in his address on 
the training of engineers. He does not think that German 
methods are at all suited for English boys, and he affirms, 
moreover, that such methods are unpraotical Being of 
opinion that the great technical colleges of England suffer 
because their pupils have had no good general education, he will 
urge that an endeavour should be made to instil into all boys 
—whatever profession they intend to enter—(1) A knowledge 
of English, as distinct from c'assical, subjects; (2) the power 
to compute—to achieve this the present methods employed in 
the teaching of mathematics must be completely revised ; (3) 
a knowledge of the methods of study in experimental science. 
Prof. Perry will contend that the average boy is not stupid, 
and that what is needed is a radical change in our educational 
systems. The great technical colleges themselves need reform. 


ing; for one thing every teacher at an engineering college, 


whatever his subject, ought to have engineering experience, 
and many more and better paid teachers are required. Among 
other points that will come under discussion are whether 
workshop experience ought to come before, or after, or during 
an engineering college course, and the reforms due to foreign 
competition going on in engineering shop management and 
methods. In the general work of the section Prof. Hele-Shaw 
is expected to present an important report embodying the 
result of the deliberations of the Road Traction committee, 
while the report of the Screw Gauge committee is likely to 
conclude a prolonged discussion of an important point of 
detail in small mechanisms. Among the Papers that havo 
been promised are the following :—'' The Combustion of 
Bituminous Coal,” by Mr. W. H. Boots; Water Power in 
Ireland,” by Mr. F. J. Dick; Exhibition of Electrical 
Apparatus,” by Mr. M. B. Field ; ** Recent Progress in Large 
Gas Engines," by Mr. Н. A. Humphrey; and Тһе Impor- 
tance of Minor Details in Engineering Work,” by Mr. L. 
Holroyd-Smith, and Papers on other electrical subjects have 
been promised by Mr. P. V. McMahon and Mr. F. Holden 
and Mr. J. E. Kingsbury. Prof. Н. E. Armstrong, F.R.5., 
who is president of section L (Educational Science), and 
to whose efforts the formation of this new section is 
largely due, will devote his address largely to a discus- 
sion of the educational outlook. He will consider the 
deficiencies of the present curriculum and the directions 
in which it needs reform, and will also deal with the question 
of the training of teachers.’ Following the practice of last 
year, а definite programme has been arranged for the section, 
so that a number of important subjects may be debated. The 
first two days will be mainly devoted to the discussion of Irish 
educational problems. In a debate on technical instruction 
in relation to industrial development in Ireland, the Right 
Hon. Horace ‘Plunkett, Vice-President of the Board of Agri- 
culture and Technical Instruction, has promised to take part. 
More general debates later in the meeting will be on the train- 
ing of teachers, about which Prof. Withers and Miss Walter 
will have something to say. Dr. Kimmins will discuss the 
subjects to be taught as science and the order in which 
they should be taken, and Papers on educational experiments 
have also been promised. Reports will be presented on the 
teaching of mathematics, the teaching of science in elemen- 
tary schools, and on examinations. For the Tuesday afternoon 
a joint discussion with section G on the training of engineers 
has been arranged. The Friday evening discourse will be by 
Prof. J. J. Thomson, F. R. S., on Becquerel rays and radio- 
activity, but that on Monday evening and the lecture to work- 
ing men on Saturday evening will not be on electrical or 
engineering subjects.——The programme of the Belfast meet- 
ing is now obtainable from the secretary at Burlington House 
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(London, W.), or at the local offices, 2, Wellington-place, 
Belfast. The following are among the works which members 
are invited to visit during the week: — The harbour works 
at Lough, the electric generating station, the telephone 
exchange, Mesars. Workman, Clark & Co.’s shipbuilding and 
engineering works, and Messrs. Harland and Wolff’s ship- 
building and engineering works. 


| 


CORRESPONDENCE. 
Я — 
ELECTRICAL TRAMWAYS AND OMNIBUSES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I fear from his last letter that Mr. Charles Bright 
is in something of a fog as to the effect of overtaking powers 
of cycles. The calculations I gave in your issue of 15th inst. 
were of the carrying capacity of a certain width of roadway as 
to cycles all travelling at 8 miles per hour. At а constant 
Fpeed the overtaking power does not exist. Moreover, it 
stands to reason that with the same average speed a road 
will accommodate many more cycles if the speeds are all 
the same than if different. Therefore, if this overtaking power 
enables the cycles torun at various speeds, with an average of 
10 miles per hour, instead of a level rate of 8 miles an hour, 
as I assumed, the carrying capacity of the road will certainly 
not be increased in the ratio 8 to 10, or anything like as much. 

It seems to me that the assistance of the overtaking power 
of a cycle or omnibus in raising the absolute carrying capacity 
of a road has been greatly overrated. Certainly, with fairly 
open roads it enables faster vehicles to pass slower ones, and 
in that respect is highly advantageous. But directly the road 
becomes crowded to any degree the possibility of passing a 
slower vehicle is greatly lessened. А cyole possesses over- 
taking powers to a much greater extent than any other vehicle, 
owing to its slimness and easy guiding. But if Mr. Bright 
will attempt to negotiate his cycle in the most crowded of the 
City streets during the busy hours of the day, I think he will 
find his speed very little greater than that of other vehicles 
there.— Yours, &c., EDwARD V. CLARKE. 


Manchester, Aug. 27. 


LEGAL INTELLIGENCE. 


nno — 


Re British Power, Traction and Lighting Co. (Ltd.). 


In the Vacation Court, ол Wednesday, Mr. Justice Swinfen Eady heard 
a motion on behalf of the Halifax Bank for the appointment of a receiver 
and manager of this company. Mr. Bramwell Davis, K.C., for applicants, 
said there was great danger in respect to the assets, and they asked that a 
Mr. Watkin be appointed. "This appointment was assented to on behalf of 
the company. His lordship made the order asked fur. 


Bright's Light and Power Oo. (Ltd.) v. Wingfield. 

This case came before Mr. Justice Eady in the Vacation Court on Wed- 
nesday, on a motion asking that the name of the company be struck out, 
but after hearing arguments of counsel his lordship directed the case to 
stand till Wednesday next week. 


Tramcar Bye-Laws. 

The Leeds stipendiary magistrate (Mr. C. M. Atkinson) gave his decision 
on Tuesday in the case in which a tramcar conductor was summoned for 
overloading his car. He eaid the powers possessed by the Corporation for 
licensing and regulating hackney carriages, omnibuses, &c., extended also 
to tramways. In 18/5, when the tramways were in the hands of a company, 
a bye-law prohibited a conductor from allowing any person beyond the 
licensed number “ ќо enter or mount or remain in or upon any part of a 
carriage." "The Corporation subsequently purchased the undertaking and 
became invested with all the rights, powers and authorities of the original 
promotere, and if the bye-law was enforceable against a conductor in the 
service of the company it would be enforceable against the present defendant. 
It was suggested that,as the Corporation had not enacted & bye-lawin relation 
to tramways similar to thatrelating tohackney carriages and omnibuses, they 
did not possess, and never had possessed, the right to impose a limitation 
on the number of passengers carried, and therefore that the bye-law under 
which the information was laid was useless and unenforceable. Even if 
that view were adopted it did not follow that bye-law 17 was not valid, 
because quite apart from any powers conferred on the local authority, the 
tramway company had power under the Act of 1870 to make bye-laws for 
regulating travelling in or upon any carriage belonging to them. Why 
should not the company themselves prescribe as the maximum number to 
be carried such aumber as the local authority had already determined by 


the terms of the licence to be a proper number, and as such, required to 
be exhibited by public notice in the vehicle iteelf. Holding that view, he 
should convict defendant, subject to its being proved that he did allow 
more than the licensed number to remain on the car, but as the man acted 
under express instructions, and the present action was only a test one, he 
should impose only a nominal penalty of 5s. He consented to grant a case. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 
APPOINTMENTS VACANT AND FILLED. 


Preston Corporation require a resident electrical engineer capable 
of designing and superintending the construction and working of 
electric tramways. An advertisement contains further particulars. 
Applications to the town clerk (Mr. H. Hamer), Town Hall, Preston, 
by noon Sept. 8. 


A large shipbuilding firm require a mechanical draughtsman expe- 
rienced in, and fully capable of, preparing general arrangements and 
detail drawings of foundations, steam, exhaust, condensing pipe and 
all mechanical details of large electricity station ; also an electrical 
draughtsman similarly qualified in designing the electrical equip- 
ment in station and outside work. See advertisement. 

Hoylake and West Kirby Urban District Council require a resident 
electrical engineer at a salary of £250 per annum. Applications 
(addressed chairman, Electric Supply committee) will be considered 
on Sept. 2. See advertisement. 


An assistant lecturer in mathematics and a demonstrator in engi- 
neering arerequired for the Municipal Technical College, Sunderland. 
Applications to the secretary by Sept. 8. See advertisement. 


A junior assistant is wanted for the Bury (Lincs.) Corporation 
electricity works, Applications to the engineer and manager, Mr. 
S. J. Watson. See advertisement. 


Maidenhead Corporation have vacancy for а pupil at their electri- 
city works. Applications to resident electrical engineer (Mr. C. O. 
Milton), Guildhall, Maidenhead, by Sept. 20. See advertisement. 


A meter reader and tester is required at Sunderland Corporation 
electricity works. Applications to chief electrical and tramways 
engineer (Mr. John Е. С. Snell), Town Hall, Sunderland. See 
advertisement. | 


Rochdale Corporation have а vacancy for a shift engineer. Salary 
£65 per annum. Applications to the borough electrical engineer 
(Мт. С. Claremont Atchison), Electricity Works, Rochdale, by noon, 
Sept. 8. See also advertisement. 

The Visitors committee of the County Asylum, тоор ATE 


require a working engineer. Applications to Mr. P. E. ll, The 
Close, Norwich, by Sept. 2. 


Mr. Wm. Thomson, of Paisley, has been appointed manager ot 
the electricity and gas works at Kendal at £225 per annum. 


Mr. George Conaty, manager of the South Staffordshire Tramways, 
has been appointed manager of the City of Birminghum Tram ways Co. 


Mr. E. I. Hiss, assistant to Prof. Silvanus P. Thompson at Fins- 
bury Technical College, has been appointed teacher of electric light- 
ing and electric wiring at Hornsey Technical School. 


EDUCATIONAL NOTICES. 


Merchant Venturers’ Technical Oollege.—The calendar for the 
forty-seventh session (1902-1903) is just issued, and contains a large 
quantity of interesting matter concerning the courses of instruction 
atthis college. Numerous full-page illustrations of the principal 
laboratories, workrooms, engineers’ shops, &c., are given, and show 
the very complete equipment of these important sections of educa- 
tional work at Bristol. 


University Oollege, Bristol—The session 1902-3 begins on 
Oct. 7, and lectures in inorganic, organic and advanced chemistry 
will be delivered during the session. Some particulars of the course 
of instruction are given elsewhere.  Prospectusei from the registrar 
and secretary. 


Aberdeen.—The accounts of the electricity department for the 
year to July 31 were issued on Monday, and show a total income of 
£23,139. 18s 5d., and an expenditure of £10,499. 103. leaving 
£12,139 83. 5d. Interest came to £4,767. 2s., depreciation on build- 
ings and plant to £3,226, and sinking fund to £2,290, leaving £2,639 
to be carried to reserve, which now stands at £7,664. Sinking fund 
stands at £9,182, Borrowings amount to £173,572 7a. 61. 1,859,812 
units had been generated, compared with 1,389,385 in the previous 
year. The quantity consumed was—Public lamps 186,058, traction 
381,495, private consumers 979,016, compared with 793,176 last year, 
the total sold being 1,546,569. The quantity used in the worke was 
91,901. The charge tor current for private lighting has been revised, 
and in future the figures will be: 6d. for the first hours maximum 
demand and 23d. after, against 6d. and 3d. in 1901-2, 
" The electric tramway system is to be extended to Ferryhill and 
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Alleged Forgery and Theft —At East Riding petty seasions, on 
Wednesday, Arthur Wilson, electrician, Leeds, was char with 
uttering a forged cheque and with stealing a travelling bag. 
It was alleged that the prisoner told the prosecutor (a public- 
house proprietor) that he was an electrician employed by Meesrs. 
Drake and Gorham, Manchester, but Mr. W. J. C. Budd, manager 
for Messers. Drake and Gorham, said prisoner was not in their 
employed, and had no authority to sign cheques for the firm. On 
this charge and that preferred by the London and North-Western 
Railway Co., prisoner was committed for trial, bail being refused. 


Asuncion (Paragvay)--An American company has secured a 
contract for the lighting of this town by electricity. 


Barnsley (Yorks) —The Council have applied for sanction to a 
loan of £4,500 to provide generatiug рав to give a supply of elec- 
trical energy to Barnsley and District Light Railway. 


Brighton.— At the Council meeting last week some discussion 
arose as to orders given by the electricity department to the Reason 
Mfg.Co. Mr. Tozer objected to these orders being given on the ground 
that Mr. Arthur Wright, the Corporation's consulting engineer, was 
interested in the company. "The mayor answered that, even if that 
were true, it did not matter so long as they got the best goods at 
market prices. Mr. Wright was not the Council's servant ; he was 
their consulting engineer. Mr. Wright’s position in the company 
was that the Mutual Electrical Trust Co. were shareholders in the 
Reason Mfg. Co., and Mr. Wright was holder of about one-third of 
the shares in the Mutual Company. The matter then dropped. 


Bristol.—The chief constable is preparing a report on the moat 
suitable system of fire alarms for Bristol. 


Burnley.—Three additional electric tramway routes are to be 
constructed, completing the original tramway scheme of the Cor- 
poration. | 


Burton-on-Trent.—An inquiry was held on Wednesday into the 
application of the Council to borrow £15,630 for additional gene- 
rating plant for the tramways, and for carrying out extensions of the 
electric lighting mains. £11,000 is for generating plant, aud £4,630 
for mains. For the tramway service the Corporation intend to pro- 
vide 20 cars, and the overhead trolley system of traction has been 
decided upon. There was no opposition. 


Bury (Lancs.).—The Tramways committee offer to construct an 
electric tramway to Whitfield, giving Whitfield Council the option 
of purchasing track and equipment at the end of 25 years. 


Caerphilly.—The Council is making inquiry as to terms for- 
reporting on an electric lighting scheme. 

Chile —There were recently invited by the Chilian Government 
tenders for the construction and laying of a submarine telegraph 
cable between Talcahuano and Puenta Arenas, and a committee was 
appointed to consider the tenders submitted. Consideration of these 
offers did not commend them to the committee, who declined to 
accept any tender sent in. The Government have now decided to 
have fresh soundings made between the two points, and will shortly 
iesue fresh invitations for tenders for the cable. 


Cleckheaton.—An inquiry was held on Friday into the applica- 
tion of the Council to borrow £6,000 for additional electricity 
generating plant. It wasstated that the original loan of £16,650 had 
been expended in buildings and machinery, and it was now pro- 
posed to put in two additional boilers and a dynamo, and to erect a 
cooling tower at the station, so as to supply electrical energy for 
working the tramways of the British Electric Traction Co., who had 
covenanted with the Council to take a minimum supply of 400,000 
units per annum. There was no opposition. 


Cromer. —An inquiry will be held here next Friday into the appli- 
cation of the Council to borrow £25,000 for electricity supply works. 


Dungannon (Ireland).—The Board of Works have approved the 
proposed electricity supply scheme of the Council. 


Ebbw Vale.—The Council have accepted the terms of the South 
ires наша Power Distribution Co. for the supply of electricity 
in bulk. 


Electric Tramways in Bucks.—The Buckinghamshire County 
Council will not oppose the application of the London United Tram- 
ways (Ltd.) to extend its system to Slough and Maidenhead, with 
branches to Datchet and Langley Station. 


Electric Tramways in Russia.—The question of the construc- 
tion of electric tramways in St. Petersburg and Moscow has advanced 
a stage. The Imperial commission appointed some time ago to 
examine and report on the various schemes submitted for the con- 
cession for building the lines has decided that the project proposed 
by an American banking house and a M. Balinski should have the 
preference, as these persons undertake to form a connection between 
the Russian and Finnish railway systems, and to construct a railway 
bridge over the Neva. The capital expenditure is estimated at 
120,000,000 roubles for St. Petersburg and 150,000,000 roubles for 
Moscow. The duration of the concession is 81 years, the right of 
purchase by the municipal authorities being reserved at 25 years. 


The electric lines are to be completed within five years from the 
granting of the concession. 


Electric Tramways in Sussex —Shoreham and Southwick Coun- 
cils have sealed agreements with the British Electric Traction Со, in 
connection with the proposal to construct electric tramways in the 
district. 

Before consenting to the scheme of the British Electric Traction 
Co. for the construction of electric tramways between Worthing and 
Littlehampton, the Steyning Council require further particulars. 


Finchley.—Sanction to a loan of £35,000 for electric lighting has 
been obtained by the Council. 


Frimley.—The proposal to establish electricity supply has been 
discussed by the Council, and a special meeting is called for Sept. 22, 
when Mr. Brown will move that a provisional order be applied for. 
Meanwhile the War Office is to be approa:hed to ascertain whether 
the Department is disposed to adopt electric lighting at the Royal 
Military College. Messre. Medhurst and Lloyd are consulting engi- 
neers to the Council. 


Garston.—The electric tram way service was inaugurated yesterday. 


Glasgow.—At the Corporation meeting last week, Bailie Alexander, 
replying to a question, referred to the subject of tramcar accidents, 
and said that the Tramways committee were at their wits’ end to 
know how these might be prevented. The Board of Trade had 
recommended a particular form of guard which they believed to be 
the best, and the Glasgow cars were to be equipped with it. Already 
400 had been fitted, and an order had been placed for another 200. 
22 fatal accidents had taken place between June last year and May 
of the present year. The tramway time-tables were regulated to 
give an ve speed of 64 miles per hour. In no city was the 
average speed less. The committee had no information with regard 
to the number of accidents in other cities The department were 
spending £20,000 in order to fit their cars with Newell brakes. 

The accounts of the electricity department, abstracted in our issue 
of 15th inst., were approved. : | | 

Gorton.—A proposal to establish electricity supply and refuse 
destructor works was discussed at Wednesday's meeting of the 
Council, and the matter has been referred to a joint committee of 
members of the Electricity, Health and Destructor committees with 
a view to formulating an electric lighting scheme and to ascertain 
the best terms on which the Manchester Corporation would accept a 
lease and pay all expenses of the Council obtaining an electric 
lighting order. 

Guiseley.—4A syndicate, for whom Messrs, Le Maitre and Parker 
are consulting engineers, will apply for powers to construct electric 
tramways between Leeds, Guiseley, Horsforth and Yeadon. 

Hastings.—An inquiry was recently held into the application 
of the Council to borrow, among other sums, £614 for extensions of 
the electric lighting mains. There was no opposition. 


Heckmondwike.—O wing to the heavy premium demanded by 
the tariff offices, the Council have decided not to insure the plant 
at the electricity works against breakdown or accident. 


Hornsey (Middlesex).—Last week the Electric Light committee 
submitted a report from the consulting engineer (Mr. Robert Ham- 
mond) as to extensions to the generating plant and mains neces- 
sary to meet increasing demand for current. This supplemental 
echeme entails an expenditure of £47,400. Consideration of the 
matter was postponed. 


Hucknall Huthwaite.—The Council recently received proposals 
from the Derbyshire and Nottinghamshire Electric Power Co. for 
the supply of electricity in bulk by the company. In the event of 
the Council obtaining a provisional order the company offer to give 
& supply at 2d. per unit for from 50,000 to 100,000 units per 
annum, the Council to erect a transformer station and put down 
mains to cost about £1,500. The site of the company's local 
generating station has not been definitely settled. The company's 
offer is under consideration. 


Huddersfield.—The Corporation are applying for a loan of £5,000 
for the purchase of electric motors and fittings to be let out on hire. 

The tramway system of the district is to be extended. Hudders- 
field Corporation, Mirfield District Council and the British Electric 
Traction Co. are negotiating as to an exteneion to Mirfield. 


Imports into Natal.—Included in the imports into Natal for the 
first six months of 1902 were electrical fittings to the value of 
£24,000. This compares with £31,000 for the same period in 1901. 


Keighley.—The Council have applied for a loan of £6,000 for 
extensions of the electric light mains, &c. £750 is for services, £400 
for meters, £1,200 for motors, £60 for arc lamps, and £3,280 for 
extension of mains. Of £3,280 for extension of mains, £2,087 has 
been expended in excess of the previously-acquired borrowing 
powera, which amount to £34,600, and other items bring the total 
expenditure up to £37,392. 


King’s Norton.—The Council have decided to lease to the City 
of Birmingham Tramways Co. the proposed tramway line from the 
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city boundary to Cotteridge, and the junction with the Bristol-road 
route to Pershore-r 


Levenshulme.— Manchester electricity department will be able 
to give supply of electricity for public and private lighting in 
Levenshulme about Sept. 7. 


Light Railways.—The Surrey County and Hambledon Rural 
Councils will oppose the Surrey and Sussex light railway scheme. 

Kent County Council will oppose the Maidstone light railway 
scheme, as the promoters decline to make provision for the widening 
of thoroughfares, but the Crystal Palace light railway will proceed 
without opposition. 


Manchester.—A report on the first year's working of the muni- 
cipal tramways has been issued. At present the Corporation have 
50 miles of lines in operation, and by the end of April, 1903, there 
will be nearly 150 miles under Corporation control, including lines 
leased from other local authorities. Borrowing powers amount to 
£1,750,000, of which over £800,000 has already been expended, and 
after paying £32,000 for interest and repayment of debt, £20,000 was 
appropriated to relief of rates. The average earnings per car was 1s. 
per mile, the average operating expenses 8d. The conveyance of 
parcels between city and suburbs and the establishment of through 
traffic between Manchester, Oldham, Ashton and other towns are 
questions under consideration. 


Melbourne.— The engineer-in-chief of Victorian railways (Mr. F. 
Rennick) has prepared a scheme for the construction of electric 
tramways in Melbourne and suburbs. The present street tramways, 
which consist of 44 miles of cable and 4 miles of horse lines, were 
constructed from 12 to 15 years ago, at a cost, exclusive of cars 
and car sheds, of about £1,700,000, and Mr. Rennick con- 
siders that the time has come for an extension of the system, 
and for the iutroduction of electric traction on the existing 
lines. Thirteen new routes, aggregating 50 miles, are scheduled, 
and these are to be constructed on the overhead trolley system 
at a total cost (including equipment and track construction) of about 
£500,000. Mr. Rennick considers the best method of work- 
ing the tramways would be to operate them in conjunction 
with the suburban railways, which, it is essential, should be con- 
verted from steam to electric traction in the early future, and 
any tramways constructed now should be dealt with as part 
of a general electric scheme for suburban railway and tram- 
way working. Before the proposed tramways are constructed 
the question of electric power installation for working them 
and the suburban railways should be exhaustively investigated. 
Mr. Rennick has no doubt that the working of the suburban railways 
could be greatly improved if the trains were operated electrically. 
The size of trains might be halved, and the number doubled, giving 
а much quicker service. Before any large outlay is incurred the 
Government should obtain the best expert professional advice as to 
the conversion of the suburban railways. A committee of the 
Victorian Legislative Council, which made an exhaustive inquiry 
into the question of converting the present steam railway service 
into electric, had recommended the equipment of the Melbourne-. 
St. Kilda line as an experiment. The report is before the Minister 
of Railways. 


Municipal Telephony.—Sheffield Electric Light committee have 
resolved to apply for a licence to establish a municipal telephone 
service for an area which includes Sheffield, Rotherham, Mex- 
borough, Penistone, Stocksbridge, Woodhouse, Eckington, Dronfield, 
and Hathersage, and a population of about 500,000. At present 
the area contains 3,300 telephone lines, and the Corporation propose 
to provide for 5,000. The annual revenue is estimated at £17,169, 
working expenses at £12,322. 


Norwich.—In accordance with the agreement between the City 
Council and the Norwich Electricity Co., the Council are recom- 
mended to sanction the expenditure of £7,363 by the company as 
follows :—Balance of machinery and boilers purchased in 1901 
(£1,157), water tank, &c. (£300), new mains, services, meters and 
wiring for new consumers (£5,000), extension to engine-room (£800), 
shaping machinery (£106). 


Patent Application (Opposition).—The Comptroller of Patenta 
поо heard, on the 19th inst., a petition of the Electric Lighting 

oards (British Mfg. Co.), Ltd., opposing the grant of letters patent 
to the Walsall Electrical Co., Ltd., upon Brown's English applica- 
tion No. 3,894 (1902). Mr. Brown's invention (as set out in the 
application) is for a method of connecting electric incandescent lamps 
to electric conductors for the purpose of temporary illumination, 
using electris incandescent lamps of ordinary construction, such as 
are used generally in permanent electrical illumination. The peti- 
tion of the opposing company urged that the invention had been 

atented before, and giving particulars of six prior patents. The 

omptroller, after a lengthy hearing, decided to issue letters patent 
to the Walsall Co., holding that Mr. Brown's invention had not been 
previously patented in any of the prior patents submitted by the 
opposing company. 


St. Helens (Isle of Wight).—The Isle of Wight Electric Light 
and Power Co. offer to undertake the public lighting on a five years’ 
contract at 50s. per 32 c.p. lamp per annum. 


Telegraphs in Asia.—5s. 8d. per word has been fixed as the 
charge for mesrages between this country and the telegraph offices 
established at Port Arthur, Dalny and Talien-wan. Offices at thes: 
places were opened on the 14th inst. 


Through Tramway Traffic in Yorkshire.—An informal meeting 
of officials of the municipal electric tramways of Leeds, Bradford, and 
Halifax was recently held to discuss proposals for improving the 
traffic arrangements on the three systems so as to render a through 
journey over these systems comparatively easy. It is hoped that by 
next spring a working arrangement will be in operation. A sugges- 
tion is that there should be through fares from Leeds to Hebien 
Bridge As the gauge varies, a change of cars would be neceasary. 


Torquay.—A complete municipal electric tramway scheme is to 
be prepared, the work to be executed in sections. 

The Council have authorised the erection of a second electricity 
generating station at a cost of £10,500, owing to inability to extend 
the present station. 


Tramway Provisional Orders.—The report of the Board of 
Trade of their proceedings under the Tramways Act, 1870, during 
the 1902 session is issued. Of the 18 applications (particulars of 
which were given in our issue of Jan. 3 last) powersto construct new 
or extension tramways were applied for in all cases, and only the 
West Riding (Knottingley extension) order was promoted by a 
company. The aggregate length of the proposed tramways was 
22 miles 9 chains double line and 34 miles 35 chains single line, and 
the estimated expenditure was £666,192. | 

Todmorden and Walker applications were not proceeded with, and local 
inquiries were held in the Aberdare and Mountain Ash orders, with the 
result that both schemes, to which there was considerable opposition, were 
rejected. A local inquiry was ordered also into the Chiswick application, 
but at the opening of the inquiry it was announced that the promoters had 
made arrangements with certain objecting parties involving the withdrawal 
of the application. In the casesof Bournemouth and Pontypridd applica- 


‘tions, the Board decided against the Bournemouth order, while the 


Pontypridd order was approved with certain modifications. 

Twelve applications were granted, and provisional ordera issued by the 
Board of Trade and submitted to Parliament for confirmation. The ordera 
were included in two confirmation bills which were introduced into the 
House of Lords on May 5. The orders in No. 1 Bill were not opposed in 
either house, and the bill received Royal assent on Aug. 8. 

The following orders in No. 2 Bill were petitioned against in the House 
of Lords, viz.:—Heywood (by L. and Y. Railway Co.), Leeds (by L. and 
N .W. Railway Co.), Pontypridd (by Taff Vale Railway Co. and frontagers) 
and West Riding (by L. and Y. Railway Co.), The petition against the 
Hey wood order was withdrawn, subject to the insertion of an agreed clause, 
and the other objections were not upheld. 

In the House of Commons petitions were lodged against the Leeds, 
Pontypridd and the West Riding orders. The Select Committee to whom 
the ordera were referred reported, however, in favour of confirmation subject 
to amendments in the Pontypridd and West Riding ordera. "The bill 
received Royal Assent on Aug. 8. 

Since 1870 the number of ordera applied for has reached 580, of which 
459 were granted and 420 confirmed by Parliament. 

Tynemouth —An inquiry was held here on Tuesday into the 
application of the Corporation to borrow £31,000 for electric lighting. 
The town clerk said that originally the Corporation borrowed 
£34,850, and up to the present £53,976 had been spent, or £19,126 
in excess of that loan. The Corporation were supplying current to 
the Tynemouth and District Electric Traction бо under agree- 
ment, and also for public and private lighting, the demand being 
greater than was anticipated. They had undertaken to supply current 
to the Tyneside Tramways and Tramroads Co. for the portion of that 
company’s lines within the borough of Tynemouth, . 


United States Parcel Post.—To a small extent the arrangement 
anuounced as having been come to between H.M. Postmaster-General 
and the American Express Co. brings the United States into line 
with all other civilised countries, although the new service is so 
edged round with charges and exceptions that those who use the 
new service will need to take careful heed of the restrictions, &c., 
which are placed upon it. From Sept. 1 there will be established a 
parcels post between tbis country and the United Statea by 
vessels of the Cunard and White Star lines steaming from Liver- 
pool The limits of weight aud dimensions of parcels are the same 
as those prevailing for the British inland parcels post. The charges 
are similar to those prevailing between this country and the 
colonies. On parcels for New York City, Brooklyn, Jersey City and 
Hoboken the charge for 3lb. and under is 1s., over 3lb. and under 
7lb. 2s., over 71b, and under 111b. 33. For any other part of the 
States 2a, 33. and 4s. respectively. There is, further, a fixed charge 
on every parcel of 1s. for U.S. customs clearance and formalities, and 
a further 1s. levied by the U.S. Government under the title of 
“Sample Office Fee” or “Storage Fee,” so that each parcel bears a fixed 
charge of 2s. without any regard to the postal and delivery charges. 
There is, in addition of course, the customs duty leviable according 
to the customs tariff of the United States, which-is fairly compre- 
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hensive. All charges may be prepaid by arrangement. Parcels 
can aleo be forwarded in bond by arrangement, and in places 
where parcels are not delivered by the Express Co. to the house of 
the addressee they are delivered to the nearest Express office of the 
com , and a notification of their arrival is sent to the addressee. 
The prohibited articles are numerous, but do not affect the electrical 
trades. A system of insurance has been arranged securing compen- 
sation from £12 to £120 for fees varying from 6d. to 5s. Parcel post 
mails are made up in London on Tuesday and Friday evenings, and 
in Liverpool and Dublin on Wednesdays and Saturdays. The first 
mail will be made up in London on the night of Sept. 2, and in 
Liverpool and Dublin on Sept. 3. A list of the ports of entry in the 
States, and other particulars, can be obtained at any post office. 


Winsford —The Board of Trade have deferred the question of 
the revocation of the provisional electric lighting order till January. 

Workhouse Lighting.—Wakefield Guardians have decided to 
subetitute electric for gas lighting at their workhouse, and applica- 
tion has been made for a loan of £1,850. 

Wrexham.—It was reported to the Council on Tuesday, in regard 
to the relaying of certain electric lighting mains by the St. Helens 
Cable Co, that the work was now in progress, but the company 
reserved the right to go to arbitration, as they were sure that, for the 
most part, they were not to blame for the mishaps that had occurred. 
The date for commencing supply of electric energy to Wrexham and 
District Electric Tramways Co. is Feb. 1 next. 

Wrexham and District Electric Tramways (Ltd.) are constructing 
an electric tramway to Rhos, and the Brymbo and Coedpoeth Parish 
Council are endeavouring to get the system extended to their district. 

Marriage.—Mr. Tom Hawkins, director of the General Electric 
Co. (1900), Ltd., was married at St. Peters Church, Bedford, on 
Aug. 19, to Miss Dorothy Attenborough, daughter of Mr. W. A. 
Attenborough, of Bedford. 


TRADE NOTES AND NOTICES. 
Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


West Ham Corporation invite tenders for steam exhaust, feed water 
and drain piping, water softener, steam traps and separators ; also 
circulating and air pump, discharge piping, water purifier and vapour 
pipes. Specifications, &c, from the borough electrical engineer 
(Mr. James K. Bock), and tenders to the town clerk (Mr. Fred. E. 
Hilleary), Town Hall, Stratford, by 4 p.m. Sept. 4. An advertise- 
ment contains further particulars. 

Bristol Gaardians invite tenders for supply of boilers, heating 
apparatus, laundry and kitchen machinery and general engineering 

t and for electric wiring and fittings, &c., for their new infirmary 
at Stapleton, Forms of tender of the clerk (Mr. J. J. Simpson), 
St. Peters Hospital, Bristol, where bills of quantities (prepared by 
Messrs. Dolby and Williamson) can be obtained. Further particulars 
in an advertisement. Specifications can be inspected at the office of 
the architect (Mr. H. Percy Adams). 28, Woburn-place, Russell- 
equare, London, W. Tenders to Mr. Simpson by noon Sept. 10. 


Head ing Corporation invite tenders for the supply, delivery, draw- 
ing in and connecting up of all feeder cables, rail return cables, test 
wires, &c., with joint boxes and jointing, and the carrying out of 
tests; also the supply, delivery, erection and connecting up of all 
poles, brackets, wires, cables, insulators, switch-boxes and other 
fittings, and the carrying out of teste, for their electric tramways 
department. Specifications, &c., from the engineers (Messrs. J. Bowen 
and I. E. Winslow), Town Hall, Reading, and specifications and draw- 
ings may be seen at, but not obtained from, the office of Mr. I. E. 
Winslow, 35, Parliament-street, Westminster, S. W. Tenders to 
Chairman of Tramways committee by noon, Sept. 18. An advertise- 
ment contains further particulars. 

Limerick Corporation invite proposals for wiring consumers’ pre- 
mises on hire-purchase or other system. Particulars are given in an 
advertisement, and additional information can be obtained from the 
consulting engineer, Mr. J. Enright, 202, Holland-road, London, W. 
Proposals to town clerk (Mr. W. M. Nolan) by Sept. 1. 

Bedford Electricity committee invite tenders for the supply and 
delivery of two boiler feed pumps. Specifications, &c., from the 
borough electrical engineer (мт. R. W. L. Phillips), and tenders 
(addreesed chairman of committee, Electricity Works, Cauldwell- 
road, Bedford), by Sept. 15. See advertisement. 

Tenders are invited on behalf of a public institution for an elec- 
trically-propelled brougham and omnibus. Specifications, &c., from 
Mr. С. Н. Wordingham, M. Inst. C. E, 19, Brasenose-street, Man- 
cheater. See advertisement. 

Aston Manor Urban District Council invite tenders for steel coal 


bunkers and a coal conveyor for their electricity generating station. | 


„ Co., from the consulting engineer (Mr. Reginald P. 
ilson), 66, Victoria-street, London, S. W., and tenders (addressed 
chairman of Electric Lighting and Tram ways committee), Council 
House, Aston Manor, by noon Sept. 19. See advertisement. 


By command of the Postmaster-General tenders will be received 
until 10 a.m. of Sept. 29 for the supply of Swedish, Norwegian or 
Finland red fir telegraph poles, and for creosoting same. Forms 
of tender and particulars of Mr. S. C. Hooley, controller of stores, 
G.P.O., London, E.C. 


Leicester Tramways committee require tramway track material, 
feeder cables, telephone and test wires, overhead electrical equipment 
and copper bonds, steam-raising plant, engines, generators, Таене, 
boosters, switchboard, overhead travelling crane, electric tramcars, 
&c., &c. Tenders by noon Sept. 3. | 


The directors of the North-Eastern Railway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
Сда double track) in the neighbourhood of Newcastle-on-Tyne. 

enders to secretary, York, by noon Oct. 7. 


King’s Norton and Northfield Urban District Council are prepared 
to lease their powers under their electric lighting order of 1898. 
Offers to Mr. E. Docker, 10, Newhall-street, Birmingham, by Sept. 18. 


Kirkcaldy .Corporation invite tenders for electricity meters, 
Tenders to Mr. Wm. L. Macindoe by Sept. 8. 


West Riding of Yorks. County Council require tenders for wiring 
and fittings for the Registry of Deeds Office, Wakefield. Tenders 
by Sept. 1. ! 

St. Petersburg (Russia) Town Council require tenders for the 
reconstiuction of the existing three horse-drawn tramways in the 
city to electric traction, and for the construction and equipment of 
an electric power station. Conditions of tender, &c., can be obtained 
(by post or ide from the Stadt-Amt., St. Petersburg, where 
projects have to be lodged and tenders sent by the lst.(14th) Nov. 


Tenders are invited until Sept. 9, by the French Colonial Minis:ry 
for the supply of 50 tons of annealed galvanised iron wire, 5mm. 
diameter, for the post and telegraph authorities in Tonkin, and 
100 tons ditto for Cochin China. | 


The municipal authorities of Cabeza del Buly (Badsjoz, Spain) 
invite tenders until Sept. 19 for electric lighting concession for 
25 years. | | 

The Minister of the Interior, Madrid (representing the Director- 
General of Postal Telegraphs), is authorised to purchase, without 
formality of tender, 17,000 telegraph posts, 12,500 7 metres in length, 
3,500 8 metres and 1,000 9 metres, at prices fixed for the last su 
plies of the goods. Particulars are given in the Madrid Gazette for 
Aug. 19 (which can be seen by appointment at The Electrician offices). 


TENDERS RECEIVED AND AOCEPTED. 


The Hyde, Stalybridge, Mossley and Dukinfield Tramways and 
Electricity Board have accepted the tender of Messrs. Underwood 
and Brother for the construction of tramway permanent way in 
Stalybridge and Mossley, and that of Meesrs. Dick, Kerr & Co. for 
permanent way in Dukinfield and Hyde. 


Swindon Corporation have accepted the tender of the Tudor 
шош Со. for a storage battery of 252 cells and accessories 
at £1,102. 


Wrexham Town Council have accepted the tender of the Lanca- 
shire Dynamo and Motor Co. for supply of a steam dynamo at 
£3,974 and of a switchboard at £484, 


Peterborough Corporation have decided to instal 250 н P. of Willans 
engines direct-coupled to Crompton multipolar traction generators 
for supplying power to the local tramways of the British Electric 
Traction Co. | 


Sunderland Corporation have accepted the tender of Messrs. Dick, 
Kerr & Со. for the construction of the permanent way for tramway 
extensions, and that of Messrs. Siemens Bros. & Co. for overhead 
equipment, &с. 

An order has been placed with Messrs. Pritchetts and Gold, 
Feltham, for supply and erection of a storage battery of 1,600 ampere- 
hours capacity for Messrs, Willans and Robinson’s new power house 
at the Rugby works. 


Ferranti Limited have secured an order for standard switch gear 
for the Orange River colony. Bloemfontein Corporation has ordered 
a complete central station switchboard to Mr. Robert Hammond’s 
specification, and Messrs. Ferranti are supplying their cellular-pattern 
gear. The system at Bloemfontein is three-phase, at 2,200 volts, 

Messrs, Willans and Robinson are supplying to Victoria (Argentina) 
two 100 H P. standard compound engines to be coupled to machines 
made by the General Electric Co. of New York. The plant is to be 
used for both traction and lighting purposes. 

The Corlett Electrical Engineering Co, have secured a contract for 
the installation of plant for lighting the works and driving the 
machinery at the extensive foundry of Messrs, Daniel Owen & Sons, 
Monton, Lancs. 


770 


THE ELECTRICIAN, AUGUST 29, 1902. 


BUSINESS NOTIOES. 


Mesars. С, A. Vandervell & Co., accumulator manufacturers and 
manufacturing electricians, have removed to larger premises at 
Chapter Works, Chapter-road, Willesden Green, London, N.W 


Messre. C. W. Webster, A. L. Rhodes and S. W. England (trading 
as Rhodes and Webster), electrical engineera, City Electrical Works, 
Paradise-street, Bradford, have dissolved partnership. Debts by 
Messrs. Rhodes and England. 


The partnership hitherto evisting between Messrs. L. N. Burt and 
E. E. Prestwich, trading as Prestwich and Burt, electrical engineers, 
Kingston-on-Thames, has expired. Debts by Mr. Prestwich, who 
continues. 

Messrs. J. A. Bauer and L. E. Schramm (trading as the Electrical 
and General Engineering Co.) have dissolved partnership. Debts by 
Mr. Bauer, who continues. 

Messrs. James Willats & Son, electrical engineers, &c., 19, Gray’s 
Inn-road, London, W.C., have taken additional premises at 29, 
Gillingham.street, S. W. 


BANKRUPTOIBS AND LIQUIDATIONS. 

W. Morton and W. T. Sampson, lately trading as Morton and 
Sampson, electrical and mechanical engineers, Trinity-buildings, 
Corporation-street, Warrington, have been adjudicated bankrupt. 

The General Tramways Construction Syndicate (Ltd.) is to be 
wound up voluntarily Mr. C. R, O'Flaherty is liquidator. 

Claims against the Coley Electric Works (Ltd.) must be sent by 
Sept. 22 to Mr. S, W. Oakley, 4, King-street, London, E.C. 


Plant for Sale.—The Newcastle-upon-Tyne Electric Supply 
Co. (Ltd.) having recently changed over their system of eupply from 
alternating to direct current, have some plant for disposal, particulars 
of which are get out in an advertisement. Additional information 
can be obtained from the general manager, 50, New Bridge-street, 
Newcastle-on-Tyne. И 

Northgate Mansions (Ltd.), Gloucester, have for sale a 20 B. H. P. 
gas engine, a dynamo (60 amps. 200 volts), switchboard, belting, &c. 
See advertisement. 

Particulars of some electiic lighting plant for sale are given in an 
advertisement. The plant includes two Crossley 16 H Р. gas engines, 
one E.C.C. and two Morley compound-wound dynamos, a Pritchett 
and Gold Battery, &., and can seen by appointment at Messrs. 
Jonee Bros, Oakwood-court, Addison-road, London, W. 

Southend-on-Sea Corporation invite tenders for electricity gene- 
rating plant recently used in connection with their pier undertaking. 
Some particulars are given in an advertisement, and the plant may 
be inspected at the pier. Tenders to the town clerk (Mr. Wm. H. 
Snow) by 10 a.m. Sept. 4. 

Mr. Thomas Johnson, Prescott-street, Wigan, bas for sale three 
electric generating sets, each set giving 400 to 600 H.P. See 
advertisement. 


Call Office Telephone Apparatus.—We referred recently to an 
exhaustive catalogue of telephone apparatus issued by Messrs. L. M. 
Ericeson & Co., who are erecting works at Broad-lane, Tottenham, 


London, N.,for the manufacture of their instruments in thie country. 
We illustrate an automatic call box used in connection with an ordi- 
nary telephone instrument. In using this box, which is constructed 
for pennies only (these are inserted in the slit A), the excharge is 
called in the ordinary way from the subscriber’s instrument, and the 
operator completes the connection as usual, and then requests the 
subscriber to pay whatever sum is required for the call The coin 


or coins having been inserted and the crank turned half a revolution, 
a buzzer in the call box is put into action and gives a distinct signal 
to the operator at the exchange that payment has been made. Con- 
nection is then completed, and the conversation proceeds. The 
instrument is fitted with a connection counter for checking receipts, 
and with a good-sized cash box. The weight of the apparatus is 
2:801, Precautions are taken to prevent fraud of every description. 
A similar call box in cast-iron is also made, which is provided with 
а vibrating spring instead of a buzzer to indicate the payment of the 
call money. 


Gilbert Arc Lamps. The Gilbert Arc Lamp Co., of Chingford, 
Esser, notify us that amongst the contracts in hand are the supply 
of Gilbert arcs to Eastbourne (second contract), Eccles, Kingston, 
Grimsby (second contract), Mansfield, and Salisbury station of the 
London and South-Western Railway (about 100 lamps). The second 
contract for lamps at Eastbourne is for alternating arcs in series and 
moving coil transformers, which will be placed in pits by the cir- 
cuits, as arranged by the Gilbert Company at Harrogate, Newport 
(I. W.), &. The company are also carrying out some contract work 
with yellow arca. 


Electric Pumping.— An electric hauling and pumping plant has 
been put down at the Manor Haigh Moor Collieries, Wakefield. 
Current ia supplied by a 50kw. steam dynamo and a 60 Н.Р. motor. 
A large hauling gear and a set of three-throw ram pumps driven 
direct by motors have also been put in by the contractore, Messrs. 
A. Hirst & Son, of Dewsbury. 

Messrs, E. Scott and Mountain (Ltd.) recently supplied an electric 

шарк pant to a Rhodesian mining company. Current is supplied 
y a 72kw. steam dynamo (Robey engine), and the installation 
includes motors, pumps, switchboard, &c. The first set is estimated 
to deliver 330 gallons of water per minute against a head of 80ft. 
through 6,000ft. of 6in. piping. The diameter of each ram is 10in., 
length of stroke 12in, and speed 35 revs. per min. The second set 
of pumps is designed to deliver 85 gallons against a head of 500ft. 
through 1,000ft. of piping at a speed of 40 revs. per min. 


Exhibition.— On Tuesday Sir Wm. Preece, president of the Royal 
Cornwall Polytechnie Society, opened an exhibition at Falmouth, 
which has been inaugurated under the auspices of the Society. А 
large space at the exhibition is devoted to a fine display of electrical 
plant, machinery, apparatus and material Sir Vm. Preece was 
supported by a large gathering of lccal notabilities, and in formally 
declaring the exhibition open aseerted his belief that such displays 
were strong incentives to the encouragement of education. Such 
exhibitions were evidence of the skill and industry of the people, and 
tended toinspireemulation. Commenting uponthe complaint thatthe 
Great Exhibition of 1851 was instrumental in showing to the foreigner 
what we were doing in this country and how we were doing it, Sir 
William held that that exhibition opened the eyes of English manu- 
facturers to the fact that other countries were treading upon our 
heels and thus had driven us to the introduction of automatic 
machinery and the adoption of economical methods in our processes 
of manufacture, Exhibitions had called special attention to the 
necessity for standardisation not only in our system of measurement, 
but in the dimensions of our machinery. There was still great absence 
of this standardieation in railway and other great public works, and 
any exhibition that would bring about a more general system of stan- 
dardisation, and ultimately the universal adoption of the metric 
system, would prove a benefit to commerce, It was James Watt who in 
1785 advocated the metrical system, but failed to induce his fellow 
countrymen to adopt it, although he was successful in inducing the 
French to substitute it for the system then in use in that country. 
Exhibitions encouraged observation, skill, industry and art, and led 
to discrimination aud judgment—the highest ends of education. He 
tendered the thanks ot the Society to Mr. F. H. Headley for his 
great assistance in the electrical section of the exhibition. In the 
electrical section Mr. P. Storey, borough electrical engineer, Tor- 
quay, was judge, and silver medals were awarded to Tapgyes (Ltd.), 
(ues engine), Reavell & Co. (combined electric lighting set), and Mr. 
F. H. Headley (patent switches) ; bronze medals to Mr. Headley 
(electrical appliances of own manufacture), Electric Lighting Boards 
(Ltd.) (wiring mn Johnson and Phillips (arc lamps), Drake and 
Gorham (dining table lighting and method of wiring), and the 
Bastian Meter Co. (electrolytic meter); and certificates of merit to 
Ashmore, Benson, Pease & Cc. (accumulators), Мт, James Hendry 
(laminated leather work), К. and С, Osler (electroliers), India Rubber 
Co. (motos, &c ), American Circu'ar Lcom Co. (conduits for interior 
wiring), D. P. Battery Co. (accumulators), Callender's Co. (cables 
and cable boxes) and Simplex Steel Conduit Co, (conduits). 
Among the exhibitors are the Postmaster-General and Sir William 
Preeee, the former exhibiting a number of telegraph and telephone 
instruments and the latter sending a choice collection of interesting 
relics of early telegraph and telephone working. On Wednesday 
Mr. C. A. Baker, M. I. E. E., read a paper at the exhibition on “The 
Cornwall Electric Power Co.’s Undertaking,” and this was followed 
later by a paper on Cornwall the Nursery of the Steam Engine, 
read by Mr. H. Davey, M. I. C. E. 
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Automobile Exhibition.—An exhibition of motor vehicles was 
held at Berlin from May 15 to 26 last, and while the public took 
very little interest in the show, 103 German firms contributed to the 
exhibita, including all the well-known makers of automobiles in the 
German empire. Steam-driven vehicles were not represented, and 
only very few electrical vehicles were on show, the bulk of the 
exhibits Теш provided with gasoline ог alcohol motors. Five-sixths 
of the exhibits were of the usual type of racing machines, and several 
‘of the heavier freight-carrying vehicles were on show. The chief 
feature of interest in connection with motor vehicles was a device 
invented by Prof. Klingenberg, whose invention was exhibited by 
the Motorfabrik Pasig-Munich. In this vehicle the motor is enclosed 
in a dustproof case, is geared direct to the rear axle of the carriage, 
thus eliminating the use of chains, cogs and belts, But it was gene- 
rally agreed that no epoch-making development in the motor car 
industry is represented by this invention, although the device is an 
ingenious and useful one. A large variety of electrical ignition 
devices for gas and spirit motors was on show, and for many of these 
an effective and reliable spark with a minimum consumption of cur- 
rent was claimed. Some of these devices were run off storage 
batteries, and others by a Ruhmkorff coil or small dynamo. 


The Journal.—Part No. 158 of the Journal of the Institution of 
Electrical Engineers is now ready, price 23. Particulars of contents 
are given in an advertisement. 


Catalogues.—The Electric and Ordnance Accessories Co. have 
ready a catalogue (sec. C) of main switches. Copies of this list, 
which is fully illustrated, can be obtained by the trade on request. 

In the General Electric Co.’s pamphlet No. 41, ће “ Adephi” D. P. 
motor switch for circuits up to 500 volts is listed and illustrated, and 
sheets sent out with the pamphlet show Wood’s patent improved 
combined water cart, rail cleaner and snow sweeper for electric 
tramways. 

Messrs. Johnson and Phillips have ready three new price lists 
dealing with (1) hot wire, (2) iron-cased permanent magnet moving 
coils, and (3) iron-cased electromagnetic ammeters aud voltmeters. 
These lists are marked “ H. W.," “ P.M.” and * E.M ,” respectively, 
The ** H.W.” list illustrates and describes a large assortment of hot- 
wire instruments, of which some excellent photographic illustrations 
are given. 

Messrs. T. and T. Vicars have ready a fully-illustrated catalogue 
of their well-known automatic smokeless mechanical stokers. The 
illustrations include a number of installations of these stokers at 
many of the principal electricity stations of the kingdom. Messrs. 
Vicars are supplying a number of these machines, an order bein 
now just completing for 20 machines for the Great Northern and 
City Railway. . 

Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical machinery, which 
is not separately specified) from Aug. 20 to 26, with the porta of 
destination :— 

Adcn, £173 (telegraph material). Afriea—Alexandria, £113; Cape 
Town, £1,150 (telegraph wire); Chinde, £21 ; Durban, £1,274 (includ- 
ing £1,152 telegraph material); Larache, £101; Port Elizabeth, £154. 
Argentina—Buenos Ayres, £46. Australasia— Auckland, £67 ; Melbourne, 
£66 ; Sydney, £57 ; Wellington, £510. Belgium—Antwerp, £375 ; Ghent, 
£35. British Guiana —Demerara, £40. Ceylon — Colombo, £83 (including 
£30 telegraph material) Channel Islands—Jersey and Guernsey, £50. 
Denmark — Copenhagen, £494. Gibraltar—£162 (including £132 telegraph 
instruments). Holland—Amaterdam, £98. India — Bombay, £485 (includ- 
ing £220 telegraph wire); Calcutta, £1,024 (including £78 telegraph 
wire): Madras £25. Japan—Yokohama, £339. Straits s—Sin- 
gapore, £75 (telegraph cable). Sweden—Stockholm, £502. | U.S.A.— New 
York, £155. Total £7,260, against £605,636 in the correspondiog week 
last year (Aug. 21 to 27), 


PATENT RECORD. 
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_ The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, . C. 


APPLICATIONS FOR PATENTS. 

М№оте. — The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panties application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


July 7, 1902. 
15,095. F. Conrap. Instruments indicating the phase and frequency 
relations of alternating-current circuite. (Date applied for July 
12, 1901, date of application in U.S.)* 
15,103. G. C. Fricker. Thermo-electric maximum demand indicators. 


15,115. BnrrisH Тномвон-Ноозток Co. апа F. HorbEN. Apparatus for 
testing magnetic qualities of materials. 

15,119. G. G. M. HarpixcHam. Providing copper conductors with solid 
ends (Felten and Guilleaume Carlewerke A. G., Germany.) 

15,124. N. ARTBMIEFF. Wearing apparel for protection from high · voltage 
currents.“ 

15,128. А. G. BLoxaM.  Electrolytically coating sheet metal with zinc. 
(Columbus Electricitäts Gesellschaft m. b. H., Germany.) 

15,142. A. VANDAM and T. H. MansH. Lamp holders. 

July 8, 1902. 
15,226. A. P. S. Maoguisten. Electrically controlling mechanical motion. 


15,244. W. P. THompson. Transformers. (Louis and H. Loewenste'n, 
Germany.) 
15,245. B. PgrscH. Electro-semaphore. 


15,251. C. A. KELLER. Electric smelting and refining.* 
July 9, 1902. 


15,299. S. B. HARDCASTLE. Coventry. Contact breakers. 

15,510. A. WirsoN, Glasgow. Telephone receiver. 

15,511. L. S. ANpzERssON. Glasgow. Arc lamps. 

15,512. L. A. GENARD. Glasgow. Accumulators.“ 

15,824. J. KaoPrEgNsTEIN. Device for employing low-tension lamps of 


high amperage on circuits of any voltage. 
15,525. L. Mornat. Controlling electric current in theatres. 
15,534. J. Е. CuuMINGS. Conduits. 
H. H. Lake. Magnetic clutches, (General Electric Co. U.S.) 
15,347. Н. H. LAKE. Arc lamps. (General Electric Co., U.S.) 
W. P. Taompson. Liverpool. Arc lamps. (C. J. Toerring, U.S.) 


July 10, 1902. 

F. Hatt. Birmingham. Covers of dynamos and motors. 

F. HALL. Birmingham. Dynamo-suspension gear for electric 
lighting of railway carriages. 

H. W. Cox. Nottingham. Switches. 

. J. T. Dawas, Liverpool. Magnetic separators. 

. L. Marston and R. H. Jongs. Birmingham. Telephone receivers. 

‚ W. J. Davy. Arc lamps. 

G. L. Hoc4N, Multiplex telegraphy. 

. Hon. C. A. Parsons. Regulating device for electrical machines 

driven by steam motors. (C. E. L. Brown, Switzerland.) 
. H. H. LAkR. Secondary batteries, (Consolidated Batteries Co., U. S.)“ 


j July 11, 1902. 
15,454 and 15,455. T. H. HALL and C. HALL. Birmingham. Switches. 
15,456. ELECTRIC AND ORDNANCE ACCRSSORIES Co. and К. F. Hart, Bir- 
mingham. Brush gear. 
15,458. А. H. HickLgv. Liverpool. Mounting brushes of switches, 
dynamos, motors, &c. 
15,463. C. T. A. HENsHAW. Edinburgh. Pendants. 
15,466. J. McKay. Manchester. Life-guard. 

15,470. C. Ногалтв and P. G. Commin. Manchester. Clip for lamp shades. 
15,488. Отв ELEVATOR Co. Controlling devices for motors for elevator 
and like work. (Otis Elevator Co. (Incorporated), U.S.) 

15,511. E. WicLty. Measuring instruments. 
15,527. A. BLONDRL. Wireless telephony. 
July 12, 1902. 
R. ELSON. Manchester. Joint boxes. 
J. H. Dowsinc. Electric stoves. 
July 14, 1902. 
15,618. J. Ramsgy. Leeds. Splicing ears for trolley wires. 
15,651. B. J. В. Mitts. Trolley. (Léon Chapius et Cie., Frauce.) 
15,674. A. B. HorsoN, Electric motors. (Date applied for, July 5, 1901, 
date of application in U.S.)“ 


15,575. R. 
R 


15,555. 
15,591. 


15,677. A. H. JouNsoN. Bonding wheels having a non-conducting body. 
15,696. J. Bonngav. Electric furnaces. 

July 15, 1902. 
15,714. C. D. Burner. Liverpool. Fuse boxes or cutouts. 


15,715 aud 15,716. C. D. Burnet, Liverpool. Conductor junction box. 

15,755. J. BalLS Y. Birmingham.  Electro-plating. . 

15,747. M. SUTHERLAND and E. Marcuson. Storage batteries. 

15,753. British THomson-Houston Co. and F. HorpEN. Electricity meters. 

15,764. J. S. Stevens, C. G. Masor, E. C. STRVESS and Р. H. SrRVENS. 
Control of electric lifts. 

15,772. A. L. SHEPARD. Electric batteries. 

15,777. F. D. Совт. Telephone instruments. 

15,783. C. B. TuwiNa. Thermo- electric couples and generators.“ 

15,795. A. Beer. Transmitting electricity t» vehicles on electric railways. 

15,807. C. D. SEDNErrF. Electric accumulators. 


July 16, 1902. 


5,6184. J. Cervera. Baviera. Iuterrupters for induction coils. (Date 
claimed, March 6, 1902.)* 

5,6185. J. Cervera. Baviera. Switches for wireless telegraphy. (Date 
claimed, March 6, 1902.)* ) 

15,813. E. Воктіхс and WILSON AND BRNNGTT, LiMITED. Manches‘er. 
Safety device for electric tramcare. 

15,814. R. F. HarL. Birmingham. Dynamos and electro-motors. 

15,815. ELECTRIC AND ORDNANCE ACCESSORIES Co. and R. F. HALL. Bir- 


mingham. Fuse boxes. e 
15,821. K. Quancy. Stafford. Electro-pneumatic system of temperature 
finding. 
15,825. G. H. NisBETT. Liverpool. 
15,824 and 15,825. G. H. NISBETT. 
15,8352. H. L. P. Воот and H. J. Dawes. 
prepayment calling apparatus. 
15,842, J. C. ErcHELLs. Manchester. Switches for electric hoists. 


Fuse boxes or cut - outs. 
Liverpool. Rail bonds. 


Tunbridge Wells. Automatic 
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SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d, each. 
1901. 

. J. VAUGHAN-SHERIN. Electric meters, 

. KIELPINSKI, Alarm apparatus. 

. Ronan, Revolving electric igniters for internal combustion engines. 

. Siemens Bros. & Co. (Lrn.) and LvDALE Polyphase electric 

motor. 

. RABCHEN and UNITED ALKALI Co. Electrolytic cells. 

. HRYLAND, Preventing sparking. : 

. BARWELL, BARWELL, KIMBERLEY and Змітн. Suspension fittings. 

. Hirst and HoLLAND. Adjustable holders for incandescent elec- 

tric lamps. | 

. PeLenc. Recorders for use in submarine telegraphy. 

. Wise (A. G. Magneta,” Elektrische Uhren ohne Batterie und 
ohne Contacte). Electric clocks. ' 

15,465. KuETTNER. Secondary battery plates. 

15,4754. Justice. (Rowland Telegraphic Co.) Synchronising dynamo- 
electric machines. (Date claimed July 30, 1901.) 

15,514. AsHTON. Electrical primers, vent sealing tubes and the like. 

15,659. WESTINGHOUSE. Electric lighting of railway tunnels. 

16,540. Ricas. Electrically-operating railway switches. 

16,762. FARRELL. Switches. 

16,814. Witson. Prevention of danger from falling telephone, telegraph, 
or other wires. 


NEW COMPANIES, STATUTORY RETURNS, ас. 


— — 

IDDON BROS, (LTD.) — Reg. Aug. 18, capital £25,000 in £1 shares, to 
carry on the business of irou and brass founders, electrical and mechanical 
engineers, machinists, manufacturers of electric cables, indiarubber goods, 
&c. The first director is Mr. J. Iddon. Reg. office: Brookfield Ironworks, 
Leyland, Lancs. . | 

JOHN JONES & SONS, ST. GEORGE'S IRONWORKS (LTD.)—Reg. Aug. 19, 

capital £50,000 in £10 shares, to acquire the business of John Jones & Sons, 
and to carry on the business of shipbuilders, builders of torpedo boats, 
submarine and other vessels, electricians and electrical engine ra, and to 
establish and maintain telegraph and telephone systems, &c. Mr. C. J. 
Jones is first manager. . 
. WORCESTER ELECTRIC TRACTION CO. (LTD.)—Reg. Aug. 22, capital 
£120,000 in £5 shares, to carry on in the United Kingdom or elsewhere the 
business of electrical engineers, electricians, carriers of passengers and goods, 
&c. Reg. office: Donington House, Norfolk-street, London, W. C. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 24 fud. per oz. (Aug. 28), Consols (22 per cent.) 9411 —941i for 
money, 9110—94] for account; 24 per cent. 95—954 (Aug. 28). Consols 
Pay day, Sept. 1; Stocks and Shares Continuation Days, Sept. 9 and 
24; 'Ticket Days, Sept. 10 and 25; Pay Day, Sept. I1; Mining Share 
Carry-over Days, Sept. 8 and 23. | 


ACCUMULATOREN UND ELBETRICITATSWERKE ACTIENGESELL- 
SCHAFT VORMALS W. A. BOESE & CO.— At the annual meeting at 
Berlin recently, some details were given as to the financial outlook for the 
accumulator industry ia Germany and Austria. The Austrian branch of the 
company's business was reported to be suffering, not only from the indus- 
trial depression, but from over-taxation. The combination of manufac- 
turers, formed to regulate prices and sales, was reported to be still in 
existence, but its operations were nullified by the action of one large firm. 
The iatroduction of the Stone system of electric lighting in railway 
carriages was being pushed by the firm, and was stated to be making 
headway in both Germany and Austria. The orders for accumulators on 
the company’s books were said to bs £20,000 better than in the previous 
year. The profits for the year allowed of a 4 per cent. dividend. 

ACCUMULATORENWERKE OBERSPREE AKTIENGESELLSCHAFT. — In 
the yeara 1899 (the year of its incorporation) and 1900 no dividend was 
paid by this company, although in 1900 a small profit of 9,707m. was 
made. The year 1901 closed with a loss of 671,855m. The majority of 
the shares in thia company are held by the Accumulatoren Fabrik Aktien- 
gesellschaft Berlin- Hagen, and the Oberspree works are now shut down. 

BLACKPOOL AND FLEETWOOD TRAMROAD CO.—At the meeting last 
week the chairman (Mr. G. Richardson) said the receipts showed a slight 
decrease on account of bad weather. A new accumulator house had been 
erected which would effect a great saving in operating expenses, A dividend 
of 4 per cent. was declared. 

BRITISH POWER, TRACTION AND LIGHTING CO. (LTD.)—A meeting 
was held at York on Monday to which reporters were refused admittance. 

CARBON FACTORY IN SPAIN.—The Compania Fabril de Carbones 
Electricas has been formed in Barcelona, with a capital of £80,000, to carry 
on electric carbon manufacturing workb at San Vicente de Castellet. 

COMPAGNIA NORWEGA-MEXICANA.—A company has recently been 
formed at Mexico City to import into the country telephone instruments, 
apparatus and accessories from Norway, and for exporting Mexican produce, 
&c., into Norway. It is stated that the company has recently succeeded 


in securing a large order for telephonic apparatus and materials for 
installation in Mexico, | | 


THE FINANCE ОР ALUMINIUM.— According to the Elektrochemische Zeit- 
schrift the Aluminium Industrie Aktien Gesellschaft, of Neubausen, has 
earned profits sufficient to pay a dividend of 13 per cent. on its ordinary 
share capital for 1901. The total surplus on the year's working was 
2,036,617fr., and after placing 66, 545fr. to reserve, 50,000fr. to bonus and 
similar funds, and paying the above dividend, a balance of 78,569fr. is 
carried forward. The directors report contains areference to the conference 
of aluminium producers held in 1991, and to the ratificatiun in November 
of the decisions of this eonference. The object of an agreement between 
aluminium producing firms is to “ sustain prices.” The Aluminium Industrie 
Aktien Gesellschaft produce calcium carbide and other electro-metallur- 
gical products, in addition to aluminium, and the company's three factories 
at Neuhausen, Rheinfelden and Lend-Gastein in Austria are exceptionally 
well situated for supplying central Europe with these products. 


WIRRAL RAILWAY CO.—At the meting on Monday the chairman 
(Mr. Т. Н. Jackson), speaking as to tramway extensions in the district, said 
that, although the Wirral Company might expect competition from the 
tramways, it would, no doubt, be the means of increasing the prosperity of 
the district, and in that the company would share. There were in the air 
certain schemes affecting their interests, but these were not sufficiently 
ripe to put before the shareholders, 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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Week g Inc. AGGREGATE. 
Line. І 
ended or Dec.|4- 1. — Inc or 
J [UO Noot лош. — 
E £ £ | £ 
Aberdeen Corporation...| Aug. 16 ' 1,155 |+ 218; 11 | 12,729 |+ 3,057 
Ayr Corporation ..... A Kgs ФО 420 " 14 | 5,618 ni 
*Birmingham Tramways.| „ 23 | 4,709|- 159 7 | 54,623 |+ 751 
*Blackburn Corporation.] „„ 22] 794|- $69) 22 | 18,315 |+ 3,365 
Blackpool Corporation... „„ 21 | 2,555|— 190 21 | 22,852 |— 969 
Blackpool and Fleet wood , 25 | 1,912;- 509| 8 11,824 — 1,263 
Bolton Corporation „ 241, 955 — 80) 21 | 34,564 |+ 1,963 
Bradford Corporation. , 24 3, 688 ＋ 2,327 21 | 71,220 7 48, 388 
Brighton Corporation ...| „ 24 1, = 39 | 28,046 ese 
Brisbane Tramways...... July 9 | 2,548 |+ 592, 2| 4,858 |+ 1150 
*Bristol Trams & Carriage Aug. 22 4,995 |+ 872, 7 | 36,685 |+ 6,909 
Buenos Ayres & Belgrano July 27 | 2,571 |+ 19 4 | 11,268 |+ 616 
Burnley Corporation .. Апд.25 | 696 |+ 246 421 | 14,980 |+ 5,571 
Calcutta Tramways Co. . „„ 25 25.321 ＋ RA, 986% 8 |8197,731 |+ 833,652 
Cardiff Corporation 6066 » 23 1,634 0 21 28, 399 | eee 
Carlisle Tramways Co... „ 25  212|- 16 +134 | 5,936 + 385 
Central London Railway , 235 5,482 f 73 8 | 51,582 + 4,966 
Chatham & Dist. Lt. Rys „ 21 623 .. | 9] 5016! ... 
City & South London Ry. „ 2+ | 2,645 |+ 948 8 | 22,141 e 7,532 
Cork Elec. Tram ways Co. „„ 21 | 1,0016|-- 439,855 | 18364 + 2,548 
Devonport & Dist. Trams| ,, 15 | 516|+ 92 323 15,898 |+ 490 
Doncaster Corporation. íis ; w 6: 
Dover Corporation ...... „ 25 320|- 14 21] 5,105 — 167 
Dublin & Lucan Railway) , 24 172|+ 34 8| 1,110 — 78 
Dublin Southern Dist.... „ 22 1, 056 — 151 {8 | 8,593 1.025 
Dublin United ............ „ 223,909 — 210, +8 30,903 í 
Dudley—Stourbridge ...| „ 15 | 829|+ 106 sa 24,015 | + 3,236 
*Dundee Corporation. „ 20 764|+ 67 а; vs 
East Ham Council ...... „ 25 491 — 12) 9 4,788 |+ 557 
Gateshead & Dist. Trams ,, 15 83657 205| 323 23,378 |+ 5,680 
Glasgow Corporation ...| „ 25 11,686 1,759 12 141,720 |- 5,026 
Graves end „ 15 219 2 515 sei 
Greenock & Port Glasgow! ,, 16| 709 + 528| 324 15,971 |+ 9,645 
Hartlepool Tramways ..| , 16 383 + 118) 324; 8175 | 997 
Hull Corporation ......... „ 23 | 1,726| ... | 21 | 37,090 |+ 1,469 
Isle of Thanet Co... „ 25 1,905 + 110 8 | 11,814 |+ 22 
Kidderminster & Dist... ,, 15 150 — 9| 324| 4,021 |+ 106 
Leeds Corporation ...... „ 25|5,119 + 271| 22 113,906 |+ 18,781 
Liverpool Corporation... „ 16 10,091 7 734) 33 517,675 |+ 26,468 
Liverpool Overhead Rly. „ 24 | 1,670 – 108| 28 | 13,138 |— 946 
Manchester Corporation „, 23 | 5,164 12,815 62 175,922 oa 
Мегіћуг...... acresseserse' „ 15 208 — 323 6,609 — 1,258 
Middleton ... „ 15 336 А 204) 6,407 en 
Newcastle-on-Tyne Corp „ 25 2,794 iis A — 
Oldham, Ashton & Hyde. „ 15 628 . 50 324! 16,899 |+ 688 
Perth (W. A.) Elec. Trams; „, 22 942 7 172/933 | 35,531 |+ 5,344 
Poole & Dist.......—..—.—.| y i a 1 Н 8,108 |- 115 
1 3 6 ) 
* Portamouth Corporation ( „ 25 2861 71.181 m ses ose 
Pot teries . . . ... , 15 | 1,989|4- 134 524 47,299 + 1,855 
Salford Corporation ...|  ... is ses "T eee id 
*Sheffüeld Corporation .. „ 24 | 4,268 |+ 285| 8 34,728 |+ 9,169 
Southampton Corp. , 21 1,191 T 57 ia "€ 
Southend Corporation... „ 20 455 f 68| 20 6,154 n 
Southport Tramways ... „ 15 | 423/+ 173| 324 8,020 |+ 2,779 
*S. Staffordshire Trams. „ 15 698)-  78| 324 25,126 |+ 3515 
Sunderland Corporation ,, 241, 380 — 176) 21 25,875 + 2,033 
Swansea осо „„ 77 15 555 = 13 525 15,224 + 1,163 
Taunton Trams... , 15 169 | ihe 324 2,145 — 
Tynemouth & Dist, ....| „ 15 505'+ 118| 324 9,223 + 886 
Weston-super- Mare ...... „ 15 857 ... 144 5,271 isi 
Wigan Corporation ...... FoU 25 ius — 5 „ 
Wolverhampton District „ 15 274 ＋ 177 324 5,688 + 3.805 


| "үе comparisons are with the corresponding period last year. _ 
* Partly electrical, t Minus 8 days. t Minus 2 days. $ Plus 2Чйауь 9 Plus 3 days. 
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AMOUNT| LAST PREVIOUS Бг PEE BUSINESS DONE 

AMOUNT oF DIVI- NAME, Wrrk's PRICE, Wednesday DIVIDEND DUE. DURING WEEK 

"1 SHARE, | DEND. AUG. 20, Aug. 27. RM. ENDING AUG. 27. 

ne 4 вель &LECTRICITY SUPPLY. * ; А Я £ в: d. Highest | Lowest 
| i & Gr’nw’ch D'st/ct Hlec.Lt.Ord. (fuU y - e - 

£100,000 Stock 44 Do. 43 1st Deb. Stock Prv. Certs, God. & соп.)... 103 106 108 106 46 0 n - 

7,500 10 14/0 | Bournemouth and Poole Elec. Suppl ä т 11 12 512 0 — - m 
7,500 10 4/6 Do, per Oent. Cumulative RG. ar 1 9$ 10 45 9 - w 
жю - 4% Do, Oent, Debenture Stock (red.) | 10L s 101 - : : Ц — — — 

[| Brom т & Elec. Bu 1 A, sor sesse sse 3^" 20 
20,00} 8 | 96 | De? per боп. Preference onde mi ob 10) of 10 | 810 0 March and September, — 9i S 
poe н 3/6 Onloutte = Supp ly Ordinary (1 to 30,000) . — 75 а її : 810 7 e — as 

, T 0 01 to 40,000) .... ..... E z — 

£250,000 | Stock 4% | Central Electric Supply Co, 4% Guar, Deb, Stock... 108 108 106 108 814 8 - z — 
еме : Charing Cross & Strand Elec, Sup. (1 to 50,000) ... 8} 9 Ы Н 2 5 5 8 | February and August 98 99, 

y Р че ә (50,001 to 70,000) LIII did 250 =o 5 өзө 
70,000 b 2/3 Do. 4% per Cent. Preference ..... .........« Е 5i 57 s Hd 3 18 3 " " 5d -— 
40,000 5 * Do. City Undertaking 44% Cum. Pref... ... 41 5$ 4 5 "E tee s. — 

£250,000 | Stock 4% Do. 4% Deb. Stock Red.. | 106 107 105 107 3 14 9 sos 106 — 
44,486 5 1/6 Chelsea Elec.SupplyOrd. (Nos. 1-14,0004:90,501-50,938) 6i ti 6i 54 ee LLL eoe tois 51 5k 
Stock «4x per Oant. Debenture Stock (red.) иы FS | 112 109 112 4 0 6 | June and December... — — 
70,595 10 10/0 0¹ of London Electric Lighting Ord SR МЫ, 10 9 10 5 0 0 | February and August 94 
40,000 10 6/0 6 per Cent. Cumulative Pro sul "is 18 i2 13 412 4 | January and J 128 1:8 
£400,000 | Btock 5% |* Do.  &perOent.Debenture Stock (гөй.) ...... 122 127 122 127 318 9 | June and Decem э se. 
800,000 | Stock 43% Do, 44% 3 2nd Deb, Stock Certs. (all pd.) . 1C2 105 103 106 4 5 10 - 105 103 
$0,000 10 4/0 | Oounty of London and Brush Prov. Ordinary 8} 94 8} 97 443 eve - 
20,000 10 6/0 Do. брег Cent. Cumulative Preference .....| 1? 124 113 12 416 0 | Marchand September 12% ILI 
Stock x Do. Dob. Stock (all pd.) (rod.) . . . . 109 112 109 112 $11 — 111 
10,000 5 6 | Folkestone Electricity Supply Со. О ккк, CUR 8 53 812 0 — vee — 
£50,000 Stock oon Do, 44 lst Debenture Stock (red. ). a» o» Feneeeerenes 102 106 102 105 eso ooo eee eee 
11,000 E 4/6 Hove Electric ting Ordinary. Т Т Лл Ad 7 8 7 8 5 0 0 9 ез» 21 
11,000 è 5/0 | Kensington and Eiger rone d ume dd Geb ME 10) 11] 4 611 — m - 
10,000 5 x Do. € Cent. Ist 6i 61 6i 63 4 811 | January and July ...... os - 
£90,000 | Btock 4% Do. 4% Deb. Stock (red.). . [ Deb. Stk. (red.) 101 104 101 104 8 16 11 ‘Sia ы - 
£115,000 Stock 44 | Kenstn.& k Kngthe.0o.4 .& Notting Hill G t. St u. L 105 108 105 КЗ 815 0 - — 
£111,000 E - London а ЕЕЕ ЕЧ 11 2k 1 2 * өө 2 14 
1 5 8/0 DN 6 per Oen + Preference ESSE THEREIN 5 5i b 514 3 515 5 
£350,000 | Stock 4% 4 per Or lst Mo Debentures......| . 96 99 {6 99 4 1 2 | Мат. June Веј b., Dec. 97 wi 
100,000 10 7/0 Metropollian Elec. Su ‚ (1 to 85,000) .....| 1б 16 15 16 4 7 6 | April and October...... 153 168 
£320,000 | Stock x Do. per 8 Stock First M. „| 108 112 108 112 | 4 0 5 | Juneand December (s T өө 
£250,000 | Stock % Do, er Cent. Mort. Deb. Stock (red.) .. 99 102 99 102 8 9 2 = 
10,852 10 0 Notting н fectric Ordinary 600000000006000500 ib 909 0 134 14à 134 143 42 9 March 999 999 999 Hee 950 009 95 14} 183 
12,194 5 5/0 Oxford Electrio о Ordinary rere 5 6 5 6 | 4 8 4 " aoe oo 
£50,000 Stock 4% Do, 4% Debenture Stock *** 922 299 480 "9940099999. з» 97 100 97 100 4 0 0 oo эө eee 
300,000 1 eee Rand Electric TM "ТҮ овоон ння 1 1 i 0 ose \ -ey so» 
£135,000 Stock eee River Plate Elect. Lt. * Traction. 5Y last Mor.Dob. eee 70 75 70 75 T January and July mM eee T 
£100,100 100 44% Royal Electric Oo. of Montreal 43% Ist Mrt.Dbs...| 108 105 108 105 4 7 0 | April and October. — өөө 
40,000 5 5/0 | Bt James's and Pall Mall Electric Ordinary. . 14 1 ч ч 154 413 7 | February and August 15 — 
20,000 3 3/6 DN 7 per Oent. Preference siste IP 9$ 8 13 8 " п" 93 90 
£150,000 тоо 812 ate E os ce oie apply Or (red.) Mos "a 3c" 9 ae 810 0 $e "- ay 

и но thfiel ots ec u [ILI . eee ... m" 

850,000 Stock 4x Do, 4% Deben seine ro niei . 80 i 90 80 90 E 8 11 ooo eee e~ 
65,000 5 ый South London Electric Sap SPP Оу, енн. ad 21 8 2; 8 ~ - 213 27, 
80,000 b ES Urban Electric Supply Ord. (£3 paid) , e ii 21 33 ae 455 3 248 
80,000 5 - Do. 596 Cum. Pref. eet „ o beeen cee 24 9$ * een 3 s.. 

110;000 ° 56 Westminster lectric Rupplv Ordinary ш | 11 12 ll 12 411 8 | March and September 118 lly, 
28,141 5 1/3 Do. 5 per Cent. Cum. Prell. . o e e . v 63 6} 51 62 400 - e a 

* ; : ELECTRIC RAILWAYS, TRAMWAYS, 40, áü a T " Tp Mis T T 

i , 0 | Anglo-Argentine Shares (1 to 260,007) ...... dikis өө» October...... a 
£230,000! Stock | в Bo Permanent DJ. Deb. Boek r 125 180 412 2 s 18 5 
20,000 10 6/0 | Barcelona Tramways Ordinary . .. 9 11 9 11 214 7 “ 
10,000 10 5/0 Do. 5% Cumulative Preference . _8# 9% 84 9 6 5 3 - “ ^ 
£148,100 | Stock | 43% Do. Debenture Stock (red.) . . . .. 93 98 95 100 410 2 — e . 
15,000 10 [0 | Blackpool 2 Fleetwood Tramways. . . „ 18 14 13 14 498 - oe 
75,000 5 ion Brisbane Electric Trams, Investment Ord. . RTS 8 4 4 5 s. — 31 — 
75,000 5 2/6 Do. 6% Cum. Ртей............. . . . . . 4 5 5 5 0 0 e ЧЫ . 
£400,000| Stock 43 Do. 447 Deb, Prov. Certs. ....... 8 103 106 103 106 4 50 — 105 - 
50,000 10 8 Bristol Tramways and Oarriage 200 213 20h 21 814 2 | February and August 00 2 
25,000 10 4% ч E „ 103 10 1 815 0 — et - 
£100,000 stock 47, Do, 4 per Cent. Debentures . . e ее 106 108 106 103 8 14 9} February and August 
20,000 10 4 British Columbia Electric Railway Ordinary . es 7 7h 7 74 213 4 s dc 74 
20,000 10 5 0 Do. 5% Preference ТТЛ ЛЫ Г Гл ИТЕ 9$ 10 9} Sk 5 2 7 May and November ove өөө өз» 
4250, 000 40 47, ро. 44% lat Mort. Debs... 100008 ш COR TTI ве ве. 108% 1064 103% 105 4 6 5 өзө a 
100,000 10 12/0 | British Electric Traction Ordinary . . . | 128 13 124 13% 613 4 — 13 125 
100,000 10 6/0 Di баа PR ом ао н ТИШ. RE 12 13 432 4 | February and August 1213 1276 
, Btock 5% Do, б per Gent. Perpetual Debentures pana ЧАА... | 124 197 81s 9 ка 125 1 
100,000 E 5 oer Buenos Ayres & Belgrano UM ^ 244 „ rr 1 1 1j M see eve рл" % 
40,000 5 8/0 Do, 6% “A” Oum, Ре... ы аа. Й 41 ч 514 8 — 5} — 
37,500 E 10/0 Do. eg пеене, eee Ont өөө өе» cen +» ree | b 5$ 5 5% 5 9 1 oe 5% бтн 
4820,000 | Btoch 5x Do. брег Gent. Debentures see} 103 106 103  1C6 414 9 A owe ae 
£120,000 | Stock 5 Do. 52 3nd Deb. Bt'k EY, бога. (allpd.)..| 97 100 97 100 5 0 11 e — — 

70,000 10 6/0 | Calcutta Tramways ... а аиа 7 74 7 7è 400 - 7 m 
£850,000} 100 | 43% Do. 43 let Deb, Stock (Bed) .. | 107 109 107 109 48 1 — 1074 ~ 

480,000 1 1/2 Cape Electric Tramways Shares . . . e 21 2] 21 24 6 4 6 one z — 

£1,860, 014| Stock 4 Central London Ordinary Stock . . e . ee | 108 106 103 106 315 6 | Juneand December...) 10} 105 
£494 ‚098 Stock 4 Do, 47 Preferred RUE „% „„ „ „„„%0 %%„%„%%„% „„ „„ 104 107 104 107 8 14 9 eee 106 one 
£494,908 | Stock 4% Do, ern [1 166 103 106 815 6 * 10 105 
села Ne 4 Do. 6% Doh e . 115 ну ni "e " hs - e 1173 - 
: 2/0 | City of Birmingham Trams, Co. 5% Cum. Pref..... 5 b 5 eee — „Ä 
£300,000 100 4 bo. 4% 1st Mort. Debs. 578 „ AOL. MA 101 104 3 16 11 * Sad re 
£1,330,000| Stock 8 Ону and South London Railway Ооп. Ordinary UU 78 72 74 311 7 , February and August 737 72% 
87,600 10 1/0% фо, От (Nos. 22 ‚50 to 60,000) „„ „„ 7 ttt) . see LI] is нее eee 
PE ons 8 10 92 1 9 (60, ози D ,000) „%% oF sateeee 1 891) 27 13) 127 es 180 3 17 0 "90 0 
, tock b t peu Praterence 1 T] , EL ** 
4200, 000 Stock 5% Do. (1896) "лл e pe 28 129 126 129 817 6 9 > eee 
£150,000 | Stock % Do. C) бй 121 125 121 125 400 - ci 
£446,463 | Stock 1x Do. 4 per Gent. Perpetual Debenture.......... | 115 118 115 118 8 9 7 | May and November... oe 
60,000 10 5/0 | Dublin United Tramways (1896) Ltd., Ordinary... al X 12 Hu 123 48 0 v^ - - 
59,987 10 6/0 Do. per Cent. Preference... n 155 14 154 817 5 in Е ое 
800,000 100 847 Cent, Mort. Debs. (red. j. о 99 96 99 8 10 8 ЕУ i Ра 
30,000 5 6,0 тело le Traction of Australia 6% Cum. Pref. 4l 41 4 41 613 4 өө - one 
£15,000 | Stock 5% Do, 5 per Cent. Debenture Stock (red.). 99 102 99 102 418 0 бә агь ("s 
78,600 10 8/0 | Great Northern and City Railwy Pref, ош. (496) .. 4 8 à 3608 - ss -— 
20,000 10 8% po ial Tramways Ordinary вое 99955499! вос ўна 23 24 23 24 2 17 2 March and September er ee 
10,000 10 6 Do. 6 por Cant, Preferenos. . .. . . . ses 13} 132 134 18} 4 7 33 „ , ne — 

2000 Stoch ! 4t per Oent. Debenture ..... 108 110 108“ 110 4 1 9 | January and July ...... Б i 
30,000 5 0/9 Isle of of Thanet Electric Trams and Lightg 6% Pref.. 4 5 4 5 5 0 0 eve one oe 
37,500 10 1X | Liverpool Overhead Railway Ordinary ........Xd| 4 4 4 43 2 4 5 | February and August "€ z 
10,990 10 òX Do, г рег Oent. Preference . ILI „ 9 1 v3 101 4 17 7 LII ves poe 

5135,000 | Stoch 42 Do. Cent. Dobenturs . 99 101 99 101 3180 3 |JanuaryandJuly....| ... : 
51,501 10 5/0 | London Uni d Trams 5% Cum. Pref, (£10 paid) 101 111 1014 11 4 8 11 114 
30,999 10 2/8 Do. (£7. 108, paid). 8 8% 8 8 48 6 = 

£655,841 | Stock ГУА Do, 4% 1st Mortgage "Debenture Stock ... 108 110 10: 110 812 9 

£109,659 | Stock 18/0 Do. Prov. Certs, (275 раій).., .. ... 81 83 81 83 - 

500,006 | $1,000 b Milwaukee Elec,Raíl&Lt.Co.696530yrCn.Mrt.Bonds,| 112 117 12 117 457 

£60,000 100 |. Montreal Str’t R’lw’ySt’rl’g5% Mort. Debs.(1908) ... 106 108 106 108 414 5 

140,000 100 Do. Sterling 44% Debenturoes(1932).....4......| 105 107 106 108 48 6 
24,0200 6 4/0 | New General ау Арт Ordinary TAR саноа ien uie 2 3 2 3 613 4 
60,000 8 6/0 Do. брег Оепі. Oumulative Preferance ...... 33 4i 3l 4} 618 4 

£181,800} 100 5% Do. Б per Cent. Mort. Debs. (Reg.). . .. . . 98 98 03 908 5 2 0 

£150,000 | Stock 5% Perth (w. A.) Elec. Trams, Ltd, 186 Mrb, Deb, Stk .. 1C0 103 100 103 417 5 
.e,894 10 8/0 | Potteries Klectric Traction — Мыл 6 8) — 9j 443 
40,000 10 5/0 Do, брег Oant, Oumulative anos ....| 10 11 10 11, 4 10 11 

4220. 000| Stock х Do. 11 per Cant, Dabenture Stock ........... 108 111 108 111 4 110 

800,00) } se South Lancashire Vlectric Traction & Power Ord... T - I 
E 1 — Do, Ө Р ien — - - | 
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Pamm | AMOUNT | LAST Previous Price Rats PER Businnes DONE 
. NAMB Wasx's Pricr,| Wednesda Свит. р END DUE. DURING WEEK 
AMOUNT, | yu D AUG. 20, f Aug. 27. x: YINLDED, TM ENDING AUG. 37. 
Telegraph 4X Mom Deb. (ed)... | 98 10 | se $5 | л 43 ghost | | 
* African Direct Tel 6 antuary ап КЕРА Р x 
e., ш а [uM aa | - [Teana | С 
2 JJC 47 50 517 0 | Feb, May, Aug, Мот .. a 
Ргейәгтөй.........‹»»»»еове cocco. secos oe. оь 0 —— 7 : 9 " f 1 13 4 и 5 ээ 
Do. 000900094000009: 000009 000900900000000» O0 00 M" * 
Commercial iitook... vec 55 165 160° 170 414 2 | Јав. Nur, ooo. ка 
* De. V 96 97 96 97 4 2 6 ышы ay, 96} 95) 
6,000 Oube Submarine 000000000000 00060000 Gu 00» 000 6 5 86 5 6 613 4 February and August з - 
6,000 10 19/0 Do, Preference 10 per Oent, . .0 E E 18 14 726 : à 10} 193 
13,000 : RO Direct Spanish 000 006 000000000000 ®®@®ч» 09^ — 00000 : 8j : 4 10 April and Oclobee... 7 * 
6,000 10 Cent. Preferences .... - 
40 в ! Во араг drt Debentures . | o% 108% ek 103 | 4 7 8 Landen and d | 2 | 7 
00,710 20 4 Direct U States Cable 000000 000000000 000000 006-5: 0. 11 0 ц 5 18 2 Jan., Apr. July, Oct. “ee boa 
206, 00 100 43% | Direct Wert India Oable Ax Hg. Db. (within Nos. | 102 4 8 8 | June and December B | 
44,000,000] ооз | 65/0 | Bastern Ordinary d & bonus . Ito (red).| 107 127 118 128 5 9 8 Jan., Apr., July, Oo. | 122] 119 
61, 955, 565 Seoch 17/6 Do. 8$ pet Oent. Preference 00000000 87 90 91 8 17 4 99 н 894 84 
81,584, 645 Stock 4% |е Do. брег Cent. Mort. Deb, Stock ( e..| 108 2117 112 812 2 | May and November 108 108 
800, 10 2/6 Tasten Extension 00*009000009000000000000090000. ооо 850000 2000" 11g 12) 1 124 5 12 0 Jan., Apr., J b Oot. и ир, 
£320,000 | Боо} 42 Do.  6perOent. Debenture OPERUM 107 113 107 112 811 4 | Fe and August a és: 
800, 000 106 41 |*Bastern and B. 4% Mort. 01 101 819 8 | Fe and August - — 
£200,000 20 4X De. 4 per Oant. Mauritius Sab. red.) 100% 1082 100% 108; 818 8 | May and November wo гое 
150,000 10 5/0 | Great Northern of . 27 25 5 11 1 opp And JUN Bn sea - 
£70,006 100 49% | Halifax’ Bermuda Oable 4) b.(wthnNos| 99 102 90 10 4 8 1 | June end Decem "n - 
17, 2 87/6 | Үюйо-Шпгорвал..............................[1 1,300) (red. 88 42 88 42 619 1 and November ... " 26 
2100000] 100 | 6% | London Platino Brasilia è per Gent. Beba. (04 | 102 100 | 102 106 | 616 7 andBeptembe]| у | - 
00, 100 4% Pacifico & European Tel. 4X Guar, Debs. (d.) . 90 102 93 818 6 | June and December... im - 
5,009 10 eee *Weat African Telegraph Shares vee 00000, 000502500900 cee 3è 1$ 8l 4j ooo өөө eee ves 
89,800 igo 57 Do. 6% Debentures.(red.) 00600000. 000000 00000 000007 ore eae „эе Магоһ апа September eee ее 
30, 33 West Coast Ze e 1 i і i eos soo see e 
£150,000 160 4% |* Do. 4рет Cant. Debentures | 07 100 97 00 4 0 0 | January and July ... — — 
88,321 16 West India and F алаша 0000000 £00000 000000 00005000000 00000» te 4 à i i ee May «nd Novem «өе ooo 
4.800 | E €/0 D e per 8 -9^ 00000 9090000. 000000 66 %% 8 5t : ы п 8 6 L [T] 4 see 
2 „ З , щш | mw : Rabea it | |, 
Br 006 000 Coe [] 
875,000} 100 5X „ Do. prp ner prr ir М). 100 104 101 104 416 2 | June and December ia 
000 Stock t% Do. ( per Gent. Deb. red.) . 100 100 402 25: 973 - 
44,000 д5 59 | Сын Telephone (fully paid) e s с. 6 8 4 511 1 | Augue eere = ie 
$94,860 | 10/0 8 Consolidated Telarheae Cen and 3 2/6 %/9 10 #0 15 о 0 | Apei and ie - - 
72,680 1 af. W Ordinary x өз». à i 3 Б о о | Noverbee ............ me - 
86.492 ’ 1 Do. брег Cent. Preference .......e seese seose ox 1. 1 600 | ": 
Rean aaa Stock 1787 N Meere Stock 000000 000 09500» 0009000000001 оо, p? y^ 92 96 ; " : ‘ ' өөө 941 92) 
21,066,667 | Stock % ooo 0e 68 b4 ^ 68 715 3 i 56) 55 
16 10 0 Do. 6 per Oent. Oumulativ Preference 11 138 li 18 412 4 | February and August - — 
$5 y 28 Do. брег Оепь. p 7 143 a A ^ 1 " " s 
{ 5 per Oant. Non-Oumulati Pret. 5 s 
$3,000,000 | Већ " . Do. — sure Btook N per Gent. (rod. 08 96 09 $1010 | June ind Decemine | .. — 
» Stock 4 Do. ( per Cent. Deben red) .... i2 106 102 106 815 6 - Ee — 
171,604 1 0/63 Oriental oe 9 00980 O 68 0000088608 % 000’ i 1 n Hy b 12 11 and October... 12 oon 
40,000 b 2/6 Do, 5% Ournulative Pref. eet 6 а 6 4 15 8 | June and December . - 
£179,947 | Stee 5% |* Do 5 per Cent. Debenture Steck : 101 104 to. 104 416 2 | Jane and December .. $i = 
FACTURING As. 
ene 1 ва. Alliance cal Co. 6% Cum, Pref. O00004 006 otn 6: i i } i 618 ( ese T > 
inu | а, | Aron Mectricity Met E Ordinary eee Н ans see el! us — 
, е 9990099000060 К m 
00] d рева Wire Gens l! i 1 z ооо (лауа теат — 2 4 2 
| 20000000000» 00009509. con + anuary ese sos m = 
£260,000} Stock | 4) % ро. | 2K Mort. Deb. Red 8 tole 104 | 100 104 4 6 1 — 2 
200,000 : Vv | British W. house 6% Freferenoo <. ... 53 6j 6 |4180 — ex 6 
000 | Stock | 14,0 Do. 4 percent. Mortgage Deb. Stock 08. 105 103 105 m I e Ве 
106,731 | а | .. | Brush Nlectzical Xu nee. | К ИН ОШ . - - 
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Tux possibilities of the electric furnace as a rival of the 
blast furnace, for the smelting of iron ores, are now being 
tested at several places in Europe. At Darfo, in northern 
Italy, the Stassano process is under trial, and a plant of 
1,500 H. . capacity has been erected at this place. Dr. Gorp- 
вснмірт, of Essen, after inspecting the furnaces in operation 
about a year ago, reported favourably on the prospects of the 
undertaking. The capital available for these experimental 
trials has, however, been exhausted, and it was announced 
in January that the company owning the plant at Darfo was 
in liquidation. From figures published by those financially 
interested in the Stassano process in 1899, it would appear 
that 2:7 к.н.р. hours were expected to yield 1kg. steel in 
the electric furnace, and that a saving of 288. per ton of steel 
was estimated as compared with the cost by the ordinary 
smelting process in Italy. Whether the liquidation of the 
company owning the experimental plant at Darfo is due to 
the failure of the Stassano process to attain these results, or 
is simply due to a shortness of working capital, is not yet 
revealed. It is interesting to note, however, that similar 
trials of the electric furnace for the reduction of iron ores are 
being conducted at Prague in Austria, at Le Praz in France, 
and at Güsingen in Sweden, and that at the latter place 1,200kg. 
steel are said to be produeed per day by the Kjellin process. 
If steel of good quality can be produced in a single operation 
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by the electric furnace from iron ores of average composition, 
it is possible that these new processes of ore-reduetion m ay 
have an important future. In countries possessed of extensive 
coal fields and cheap fuel, the blast furnace is, however, likely 


to retain its position for many years, and its displacement 


will only occur when the present stores of easily worked coal 
have been exhausted. 


Ir an electrical . to fame set out seriously 
to prove that two-wire distribution was preferable to three- 
wire distribution on a large urban network, he would prob- 
ably be severely ignored. When, however, such views are 
put forward by а man of the ability of Mr. Joan F. C. SNELL- 
(who, it may be mentioned, designed the interesting station at 
Sunderland which is described in this issue) they command 
careful and critical attention. In a leading article last month, 
criticising Mr. Sneux’s recent Paper before the Municipal 
Electrical Association, we maintained that, assuming the same 
consumers and the same maximum percentage drop in volts, 
there was no doubt that the three wire system would be less 
expensive than the two-wire system. Mr. Snexx contributes a 
letter to our correspondence columns this week in which he 
grants this, but will not allow that the comparison should be 
made in this manner. He is greatly impressed with the danger 
of electrolysis, but yet is unable, apparently, to give us any 
specific information on this head. We asked him to name half. a. 
dozen networks in which the negative wire leakage, due to 
osmosis, is serious enough to cause eleotrolysis, and to point 
to a single network originally designed for a 2 x 220-volt three- 
wire system in which such is the case. Mr. SNELL merely 
replies with another cballenge, which, perhaps, some of our 
readers will like to take up. 


—— 


Mr. Твотткв'в | remarks as to electrolysis have been, we fear, 
quite misinterpreted by Mr. Өкниш,. Mr. Твоттев, in showing 
his samples of lead— which, by the way, were marked by elec- 
trolysis but could not be described as *'pitted merely 
desired to demonstrate the interesting scientific fact that such 
a thing as alternate current electrolysis was possible at small 
current densities. Absolutely no quantitative results as to the 
amount of lead removed were given, and if Mr. SNELL wishes to 
prove алу: їп vus direction he must ae actual figures. 


——ů 

Mn. jos Банн has contributed an interesting 
lightly-written article to the current number of Page's 
Magazine, in which he discusses the proposed alterations in 
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the patent law of this country. It is not quite clear what is 
Mr. Swivsugne’s own opinion on the new proposals. He 
concludes his article by saying :— 


Examination without guarantep of validity and without power of rejec- : 


tion, such as proposed in the new Bill, is an unnecessary expense to the 
Patent Office ; but if it is carried out by reducing the surplus now paid to 
the Treasury, [instead of by raising fees, it certainly would be a great 
benefit to inventors. 

The whole tendency of what preoedes this final summing up, 
however, is to show that the examination of patent applica- 
tions by the Patent Office, in order to test the originality of 
their subject matter, would be practically useless, alike to 
the skilled specialist and the general public, and that it 
is only the ignorant or lazy would-be inventor who would 
really profit by it. The skilled specialist, Mr. SwiwsunNE 
points out, probably knows more about the previous work 
in his own special subject than the patent examiner, and 
would profit little by the official examination of his patent. 
On the other hand, the man who proposes to re-patent 
an old invention through ignorance, or laziness in not 
acquainting himself thoroughly with the work of his pre- 
decessors, would be assisted-by the Patent Office if the present 
Government proposals are carried. In the latter case the 
examination which the Patent Office would undertake, free of 
charge, would as often as not show that the patent applied for 
is either anticipated or useless, and as in that case the patent 
would not be granted, the patent fee would not be forthcoming 
to remunerate the Patent Office for this work. 

„ 

Tux surplus revenue over expenses of the work of the Patent 
Office is apparently handed over to the Treasury at present. 
If the new Patent Bill becomes law, probably this surplus will 
disappear, owing to the decrease in revenue due to the fewer 
number of patents granted, and the extra expense to which 
the Patent Office will be put in making the searches. Thus, 
the unsuccessful inventor will be subsidised by the successful 
one through the medium of the Patent Office. We had sooner 
see the surplus applied either to a reduction of fees, or, if it 
could be made possible, to the institution of some depart- 
mental machinery which would lessen the cost of a successful 
patent action, especially when the defendant is the successful 


party. 


— — 


Ir may not be out of place to quote the following paragraph 
from a recent issue of Electricity of New York :— 


Thomas A. Edison, John D. Rockfeller, George Westinghouse and a 
number of other inventors, or men interested in inventions, will be invited 
in a short time to interest themselves in helping to establish the first home 
in America for indigent inventors—men who have been overcome by the 
weight of years and by poverty at the same time. The home will be 
established on Canal-street, West Medford, Mass., unless present plans 
fail. A large dwelling, known to history as the Old Mansion House," 
has been practically transferred to a company headed by J. Dana Bickford, 
a well-known inventor of Vermont and New Hampshire. Mr. Bickford says 
that the work of establishing the home will be pushed ahead with all possible 
speed, and that approximately $20,000 in reality has been turned over to 
his company already. Copies of a circular letter to America’s captains of 
industry will be sent throughout the country. This letter will outline the 
plan and contain a request for cash endowments. “ Уе shall have," Mr. 
Bickford said, “in connection with this home a workshop or laboratory, 
where the inmates may spend their time developing their ideas. If it 
should happen that something of value is devised, the company in charge 
of the home would immediately put it upon the market, and the profits 
would go in part to the company, but largely to the home.” 
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“ If it should happen” is delightful. We suggest a similar 
scheme to Mr. Swinsugne ag an excellent alternative to the 
objectionable parts in the new Patent Bill. 

Tue Fortnightly Review for the present month contains an 
article by Mr. P. T. McGrara on Our Defenceless Cables," 
dealing exclusively with the Atlantic cables, ten or a dozen of 
which, he says, are landed on ог near the Grand Banks 
of Newfoundland with no effective protection nearer than 
Halifax and Bermuda. The facts with which Mr. МсОватн 
supports his contention are both instructive and interesting. 
His remedy is to re-establish the abandoned fortifications of 
the harbour of St. John's, which he would convert into a naval 
station. But if it be true that the whole value of the Cana- 
dian Pacific Railway as a British highway to the Far East 
may be destroyed at any moment “ by a few Frenchmen in a 
wheezy tug steaming acrogs the Grand Banks with a grapnel," 
it is equally true that the fortifying of St. John’s would not 
prevent it. One or more fast cruisers in that quarter of the 
world would be more effective; and, it may be thought, will 
not be wanting when the emergency threatens. Naval 
tacticians are all against land fortifications nowadays. In 
the same number of the Fortnightly there is a vivid account of 
** Mont Pelée in its Might," by Prof. Hemrrm of Philadelphia, 
with some observations on certain electrical phenomena con- 
nected with the eruption. Тһе “ Possibilities of Wireless 
Telegraphy,” and, incidentally, its impossibilities, are dilated 
upon in the current Monthly Review by Mr. CHARLES Выонт. 

NEAT 100 years have elapsed since Humpary Davy 
succeeded in decomposing potassium hydrate by aid of the 
electric current, and showed that what had up to that time 
been regarded as an elementary body was in reality the 
hydroxide of an undiscovered metal, which he named potassium. 
Since the year 1807 the list of elements has been enormously 
increased, and the electric current now occupies a prominent 
place amongst the methods by which the chemist analyses 
and sorts out the materials supplied to him by a bountifal 
mother earth. Silicon is the latest element which is reported 
to have succumbed to the attack of the electric current. If the 
results obtained by Тн. Gross from experiments described in 
the Elektrochemische Zeitschrift for August are confirmed by 
other investigators, two or more elements are contained in the 
state of oxide in the silica which is such a common oon- 
stituent of the earth’s crust. The experiments which have 
led Gross to this opinion consisted in submitting pure silica 
dissolved in pure potassium hydrate to the action of an electric. 
current for a lengthened period, and in removing by chemical 
methods the unaltered silica, after the completion of the 
electrolysis. The weight of silica recovered in each case was 
considerably less than that with which the experiment was 
commenved, and the deficiency was supplied by a material 
found in the residual solutions, which, after separating, fusing, 
and reducing in hydrogen gas, left a residue possessing 
metallic characteristics and resembling selenium. Until these 
results have been confirmed by other observers it will be well, 
however, to suspend judgment in this matter. As most 
chemists are aware, silica when once in the soluble form is 
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difficult to recover completely, and the new compound obtained 
by Gross may simply be some combination of silicon which 
has resisted his efforts to bring it back to the insoluble state. 


Mr. Aubert Gar, the Islington borough electrical engineer, 
has called upon us to explain the recent unfortunate fire at 
the Islington electricity works. It was thought at first that 
the fire was caused by a short circuit on a feeder, and the 
failure of the fuse to blow before the cable was overheated, 
and this explanation was given us at Mr. Gay’s own offices. 
Mr. Gay is now convinced, however, that the fire originated 
through some external agency, such as the ignition of 
cotton waste near the place where the cables were bunched 
_ together. He considers that our note was unduly harsh 
in saying that to have a number of india-rubber- covered 
cables bunched behind the switchboard at the present time 
was inexcusable, and he considers that the bunching of the 
cables in this manner could hardly even be called bad practice. 
We are glad to learn, nevertheless, that each of the cables at 
the back of the board will now be run in separate fireproof 
casing, a work which was being too leisurely proceeded with 
before the accident, as events have shown. 

— 99-2 —9—,A——————— 


Tramcar Lights.—4As the result of the recent conferenoe in 
London with representatives of corporations and companies 
owning tramways, it is stated that the Home Office has 
dropped the proposal, so far as Scotland is coneerned, to have 

a red light on the rear of every tramcar. 
| Explosion оп a Submarine.—It appears that a somewhat 
serious explosion has occurred on board the French submarine 
torpedo boat, Le Francais, owiog to inefficient ventilation 
while the accumulators were being charged. It is thought 
that s spark from a switch ignited the liberated gases. 

Personal.—Mr. Reginald R. Todd has resigned his position 
as chief engineer of the Metropolitan Electric Supply Co., and 
will terminate his engagement next spring. Ав will be seen 
in our advertisement columns, the directors of the company 
are open to receive applications for the vacancy from properly- 
qualified engineers, 

Telephones on Trains.—A train telephone has been installed 
on the “Overland, Limited" train on the Chicago and North- 
Western Railway, which runs from Chicago to San Francisco 
in 2 days 21hrs., 25min., and is said to be the fastest long- 
distance train in the world. The telephone is connected to the 
exchange at each town at which the train stops by means of 
a cable attached to a tripod on the roof. 

The Partridge Sparklet Fuse.—In our article on the 
Partridge “ Sparklet ” fuse on page 746 of our last issue, we 
referred to Fig. 1 as the effect of breaking a 10,000-volt 
1,000kw. arc at a horizontal 80in. fuse. This should more 
properly have been described as the effect of not being able 
to break the arc in question. Although the arc would not 
extinguish itself even when between terminals 30in. apart, 
the 10,000-volt 1,000kw. arc between terminals 4}in. apart 
was broken at once when the Sparklet fuse was employed. 

The Alnwick Electricity Supply Station —On August 28th 
electricity supply was commenced at Alnwick (N. B.) The 
undertaking is the property of the Northern Counties Elec- 
tricity Supply Co., and the provisional order was obtained in 
1901. The system is three-wire, with 460 volts between the 
outers, and there are altogether 4 miles of mains. Callender’s 
single cables are laid solid in wood troughs. The plant has a 
total capacity of 5,000 8 c.p. lamps, the necessary steam being 
raised by means of two Babcock and Wilcox boilers, each with 
an evaporative capacity of 6,0001Ь. per hour. There are two 
Crompton generators coupled to two 240 m». Ruston and 
Proctor high-speed engines. The battery consists of 250 
Chloride cells, each having a capacity of 250 ampere-hours, 
and the station also possesses a balancer. 


Cable Interruptions and Repairs :— | 
Date of Interruption. Date of Repair. 


Latakia Cyprus. sso June 21, 1 и 
St. Lucia—St. Vincent . May 9,1902. — 
St. Lucia Grenada . May 9, 1903 — 
minica— Martinique May 9,1902. — 
St. Lucia Martinique eanccccos May 9, 1902 ee — 
Guadeloupe—Martinique ...... May 9,1902 .. — 
Santa Crus—Teneriffe ^... ..... y 7,1902 .. — 
Puerto Plata—Martinique...... July 10,1902 .. — 
Anjer— Kalianda ................-. ug. 2,1902 == 
Guantanamo—MoleSt. Nicholas Aug. 5, 1902 .. — 
Cayenne — Pinhe iron ug. 15, 1902 — 
Nagasaki—Fusan ............... Aug. 27,1902 ... Aug. 28, 1902 


Wireless Telegraphy in the American Navy.—It appears 
that Lieut. Hudgins of the American Navy was sent to 
Europe in order to find a suitable system of -wireless tele- 
graphy, owing to the failure of negotiations between Admiral 
Bradford and the Marconi Co., who declined to supply instru- 
ments except on annual rentals with a royalty of $500 a year. 
The lieutenant has now returned to the States with no less 
than eight sets of instruments, from which the authorities 
hope to evolve a system entirely independent of any other, 
and which, moreover, must be quite unaffected by the dis- 
charge of large gans. Prof. Fessenden is to be allowed an 
opportunity to perfect his system for warships so that it will 
comply with the regulations laid down. 


Thunderstorms.—On Thursday last week a severe thunder- 
storm passed over Sheffield, and during its progress a flagstaff 
on Heeley Church tower was shattered by a lightning stroke, 
20ft. of the pole being torn completely away. At Churwell, 
near Leeds, two houses were struck on the previous day, the 
Occupants narrowly escaping injury. In oná of the houses a- 
quantity of gas piping was melted. Exceptionally heavy rain- 
storms, accompanied by thunder and lightning, were experienced 
in the neighbourhood of South Notts on the evening of the 
28th ult., when much damage was done to órops. During one 
of these storms Wentworth Church was struck, and a gas pi 
being fractured, the gas became ignited, but was, fortunately, 
extinguished by some workmen before much damage was done. 


The Kendal Electricity Works.—The Kendal electricity 
works, opened last month, is chiefly interesting by the fact 
that it was originally proposed to make it a water-power 
station in connection with the water supply to Kendal. In 
1898 Messrs. Handcock and Dykes reported on the prospects of 
a municipal electric lighting scheme, and then advised the 
utilisation of the water power, in the pipe line between Fisher 
Tarn and the low reservoir by means of turbines driving 
dynamos, assisted by an auxiliary plant with storage batteries 
in the town. Their estimate for this work was £17,818, and 
a sliding scale of charges was recommended. In 1899 the 
engineers further reported that the water-power scheme was 
not feasible, and that by reducing the area of supply 
the estimate would only reach £15,015 for a plant having 
а capacity of 5,000 8 ор. lamps. It was however, 
decided to instal a plant equivalent to 2,500 8 c.p. lamps gt 
& cost of £8,160, aud instructions were given to Messrs. 
Handcock and Dykes to prepare plans and specifications. 
The provisional order was obtained in 1900, and in due course 
tenders were received and contracts let to Messrs. Johnson 
and Phillips for the whole of the station plant at £4,975, and 
to the British Insulated Wire Co. for mains, meters and ser- 
vices at £3,000. On the opening night the total number of 
motors, arcs and incandescent lamps connected were equiva 
lent to 2,496 8 с.р. lamps, and steps are being taken to increase 
the plant immediately. The engine room is 49ft. long by 28ft. 
wide, and contains, in addition to а balancing booster, two 
Willans 50 в.н.р. high-speed engines, direct-ooupled to Johnson 
and Phillips 6-pole shunt wound generators. In the boiler 
house are two Fraser single-flue dry-back boilers, each capable 
of evaporating 2, 500lb. of water per hour. At the base of the 
chimney, which is only 50ft. in Ce ght, there is fixed a Sturtevant 
induced draught fan, driven by an enclosed steam engine. The 
battery consists of 240 Tudor cells in glass boxes, each having 
& capacity of 210 ampere-hours. The mains are three-core 
paper-insulated lead-covered, laid solid in wooden troughs, 
with 440 volts across the outers, and there are five disconnecting 
pillars at various parts of the town. 
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Lightning in Chicago.—It is stated, says the Electrical World 
of New York, from Chicago that since June 1st over 500 
buildings in that city have been struck by lightning. Of these, 
over 400 were struck in July. The electrical storm, which 
began July 7th, struck 68 buildings, 28 on the evening of 
the 7th, and 40 after midnight. This, however was far sur- 
passed by the storm of July 17th, when 127 strokes were 
reported. That these figures do not accurately measure the 
number of lightning strokes in Chicago during July is shown 
by the fact that they are taken from the record of adjusted 
insurance losses reported to the fire insurance companies. For 
weeks the insurance companies have been complaining of the 
number and size of the lightning losses they were being called 
on to pay. Up to July 81st, 415 lightning losses had been 
reported, with an aggregate loss to the companies of $81,782. 


Trolley Cars Without Ralls.— Experiments have recently 
been made in Saxony with electric cars similar in many 
respects to the overhead system of tramways, but minus the 
rails. The cars are built for the accommodation of 16 
` persons—12 sitting and four standing, and their weight with 
-passengers is not expected to exceed 4 tons. The car is 
‘supplied with two motors and a controller, and is fed 
by means of a small motor suspended between two trolley 
‘wires 12in. apart. The trolley motor is fed from the car 
motors, and thus runs at & proportional speed, always keeping 
slightly ahead so as to keep the flexible lead taut. Alternat- 
ing current at 10,000 volts three-phase is transformed down 
by rotary converters to 550 volts for the line. There are 
_three sub-stations, one in the middle and one at each end of 
the system. The estimated cost of 20km. of line in course of 
‚ construction at Marseilles, including all sub-stations, 12 cars, 
and all other material for the working of the line, will not 
exceed £40,000. 


Electric Haulage on Canals.—The Financier and Bullionist 
gives some interesting figures in connection with the electrical 
system of canal haulage on the Brussels and Charleroi canal, 
which, it seems, is no small success. The canal is 50 miles in 
-length, and conductors are fitted along its side for supplying 
current to vehicles drawing. the boats. Three-phase trans- 
mission at 6,000 volts is adopted, and step-down transformers 
are placed every 3 miles, which bring the voltage down to 
600 for use on the 5 н.р. motors, with which the tractors are 
equipped Each tractor is capable of hauling five boats, each 
laden with 70 tons, but up to the present only one boat is 
allowed to be towed by each tractor. There are 60 tractors, 
45 of which are in constant use, and they are driven by boys. 
The charge is, roughly, 0:14. per ton per mile. Goods are 
carried from Brussels to Charleroi in one-half the time that 
was formerly occupied when the work was done by horses. 
The company supplies current all along the line to villages for 

ower and lighting purposes at 220 volts, the charge for lighting 
eing 54d. per unit and for power 2:54. to 1:84. per unit. 


The St. Louis International Exhibition.—The preparations 
fqr the forthcoming St. Louis Exhibition are proceeding 
apace. Transmission lines will be carried from the generating 
station to the switchboard in a subway 7ft. in width and depth 
and 1 mile in length. Low-tension conductors will lead 
out to all buildings wherever electrical energy is required for 
lighting or power. There are over 100 miles of conduits, in 
course of delivery, to carry these conductors. The total energy 
available will exceed 20,000 H. ., in addition to which about 
2,000 н.р. will be obtained from engines exhibited. The Elec- 
tricity Palace is to cover an area of over 850,000 sq. ft., and 
steam or gas will be supplied to all direot-coupled unite which 
form part of working exhibits; and should the capacity of the 
electric generators be at any time in excess of the require- 
ments of the working exhibits with which they are connected, 
arrangements advantageous to the exhibitors will be possible 
for the utilisation of allor part of the surplus energy. No 
charge for space is to be made to exhibitors, and everything 
will be done to facilitate the working of operative exhibits at 
the smallest possible expense. 


Great Britain and Japan.—In the second number of a new 
publication, the Anglo-Japanese Gazette, the situation between 


Great Britain and Japan is discussed from an industrial and 


economic point of view, and a warning given to the former 
country. Our contemporary calls attention to the fact that 
Japan stands in a favourable condition, geographically, to 
this country as compared with America, but that this state of 
affairs will be changed when the Isthmus canal is completed. 
It is unfortunately a fact that America can transport: goods 
to Japan, via London, at a cheaper rate than British goods 
can be sent from London to the same place inJapan. At present, 
we send far more to Japan than does America, and America 
takes more Japanese produce than Great Britain does. The 
following figures show, however, that America has inc 

her exports with Japan, during the last few years, much more 
rapidly than Great Britain :— | 


Imports into. Exports from. Imports into. E 1 
1890...... 10, 500 325, 588ù7 £35,220,900  ...... £1,117, 
1895...... 788, Co 4,517,200 ...... 5, 402, 900 927,600 
1896...... 901, 2000 6,059,800 ...... 5,179,700  ...... 1,692,800 
1897...... 848,800 6,678, 200 „562, 5000 784,200 
1898...... „00 6.432, 500 4, 787, 200 4,087,100 
1899...... 1,127,100 ...... 4, 598,00 6, 422, 9000 3, 920, 900 
1901...... 1,148,250 5,057,578 280,988 4,276,943 


New Edison Storage Battery Patents.—Of four patents issued 
to Thomas A. Edison on July 8th, and abstracted in an 
American contemporary, three have the same title, Rever- 
sible Galvanic Battery,” and cover different compositions of 
active materials. No. 704,803 describes a battery with an 


alkaline zincate as the electrolyte, and an oxygen-storing " 


element, which comprises an intimate mixture of finely divided 
oxide of mercury and flake graphite. A magnesium plate 
receives the deposited zino. Tbe parts of the battery described 
in patent No. 704,804 comprise an alkaline electrolyte and two 
conducting supports, one of which carries finely-divided oxidi- 
sable iron and the other an oxide of cobalt intimately mixed 
with flake graphite. This oxide of cobalt, it is explained, should 
have more oxygen than the black oxide of cobalt (Co0y)- 
Finely-divided copper, mixed with flake graphite, forms the 
material carried by one conducting support in the battery 
described in patent No. 704,806, and an eleotrolytically oxide 
of nickel or suitable magnetic material other than iron is 
carried on the second support. No. 704,805 relates to an 
* Electrode for Batteries,“ consisting of a support carrying a 
number of pockets or receptacles in which the active material is 
placed. These pockets are arranged in substantially the same 
plane, each pocket .being made of elastic material with 
corrugated walls. 


Liquid Fuel.—At the Newcastle meeting of the Institution 
of Mechanical Engineers, Mr. Edwin L. Orde read a Paper on 
“ Liquid Fuel for Steamships.” The hydrocarbon methane 
(OnH2n +2) was given a short consideration, some of its 
characteristics described, and refinement, by two distinot pro- 
cesses of distillation—viz., the cracking process and the 
effect of steam on distillation—was gone into in detail. The 
first effect of the furnace heat on the petroleum spray is to 
liberate hydrocarbon vapours, and to ignite them on the outer 
surface of the jet. The ignition raises the temperature of the 
whole of the jet, and probably dissociates some at least of the 
hydrocarbon vapours into carbon monoxide and hydrogen. In 
what form the undissociated vapours burn it is difficult to 
conjecture, but the appearance of the flames suggests that 
acetylene is present. When the conditions are satisfactory, the 
flames are opaque and dazzling white in colour for a distance 
of some бір. from the nozzle of the burner, becoming semi- 
transparent and almost violet in colour at the middle of 
their length, and shade into red at the end. In burning 
oil mixed with water the combustion is incomplete; the 
violet colour never appears, and the end of the flame 1з 
dark red and fringed with smoke. The *'burners"- may 
be divided into three types—viz., (1) mechanical spray, in 
which the liquid fuel is forced under pressure through nozzles, 
made of such а form as to break it up into fine spray; (2) 
spray burners, where the liquid fuel is held in suspension and 
driven into the furnace by means of a jet of steam and com- 
pressed air; (8) vapour burners, in which liquid fuel i9 
volatilised and the vapour admitted to the furnace. Those 
burners in the second category are considered by Mr. Orde to 
be greatly superior to any others at present in existence. 
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SUNDERLAND CORPORATION ELECTRICITY WORKS. 


The site of the pioneer Dunning-street statioh having been 
filled up, the Corporation of Sunderland acquired a new site 
of 3 acres in extent at Hylton-road, upon which a station for 
20,000 m.r. will be ultimately erected, The site obtained is 
peculiarly suitable in the way of levels for the easy delivery of 
coal from the colliery, with which the Corporation has made 
an agreement for the supply of coal at advantageous terma. 
The ground also has the advantage of good foundations, con- 
sisting of stiff boulder clay overlying the magnesian limestone. 
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were constructed by Messrs. Clayton, Son & Co., and work at 
a pressure of 160lb. They are fitted with Deighton’s corru- 
gated flues (as shown in the sectional illustration), and 
‘‘Triumph” mechanical stokers. They are seated on Poulton’s 
seating blocks, and are covered in a somewhat unusual manner : 
the partition wall between each pair of boilers is carried up above 
the top of the boiler shell, and the top covered flat with chequer 
plates, laid on light tee frames; the stand pipes on the boilers 
are made additionally long to permit of this covering. On the 
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PLAN OF NEw SUNDERLAND ELECTRICITY WORKS, 


A further advantage is an existing deep well, the shaft of | boiler shells are laid blue asbestos mats, and these, together 
which is 80ft. deep and 6ſt. in diameter. A new 11}in. bore- | with the air space between them and the chequer plate tops, 
hole has been sunk into the Permian sands to a depth of | form an exceedingly efficient and neat boiler covering. There 
120ft., and a good supply of fresh water is pumped by means 
of an Islers deep well pump, driven by a Marshall hori- 
zontal engine of 8 н.р. The pump is designed to deliver 
5,000 gallons per hour into the overhead tanks and cooling 
pond, and room is also provided for a second borehole and pump. 


Bulldings.—The first instalment of buildings consisted of 
an engine room 169ft. by 48ft., a boiler house 169ft. by 63ft., 
& battery room 71ft. by 24ft., and a fitting shop, joiner's shop, 
Bpare gear room, mess room, lavatories, &c. This portion of 
the building is designed to hold machines having a total 
capacity of 5,000 н.р. The chimney is 120ft. high by 8ft. 
diameter, built square to the plinth and octagonally beyond. 
It is lined with fire-brick to a height of 90ft., and its founda- 
tions were taken down to the limestone at a depth of 20ft. 
from the datum level. 

In the boiler house is the pump room, at the back of the 
chimney ; symmetrical to the right and left are batteries of 
boilers, and opposite this (in the engine room) is the condenser 
and hot-well pit. The flues are so arranged that the gases 
from each (or both) of the ranges of boilers may pass through 
either, or both, of the two economisers flanking the chimney, 
or through the by-pass into the chimney. Provision has 
been made for coupling induced-draught fans at the base 
of the chimney, between the economisers and the by-pass. 
An ash tunnel will be arranged for when the number of boilers 
has increased, so as to require the mechanical removal of the 
ashes. Overhead self-trimming, steel plate bunkers, fed | 83 
from the coal viaduct on the west side of tbe building, are „ Eo Ba ate © 
carried by a steel structure as shown in the plan of the “et Ie DUM 
station. The boiler blow-down pipes are taken outside the lup 4 EM 
boiler house to a sump of ample capacity arranged in two Pasar VigW ORCONK BOHER. 
compartments, so as to enable the water to be cooled before 
running off into the sewer. Lavatory, bath room and mess 
room for the stokers are also provided. | 

Boiler-house Equipment.—In the boiler house provision has 
been made for eight Lancashire boilers, 28ft. by 8ft. біп. 
diameter, of which five are at present installed. These boilers 


is space for two economisers, one of which by Messrs. E. 
Green & Sons, consisting of 360 tubes, has already been fixed. 

Mechanical stokers of the “Triumph” type are used, and 
appear to give very satisfactory results. We give a front and 
side view illustrating the mechanism. The power is taken 
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from the countershaft W, driven by an electric motor, and 
provided with fast and loose pulleys. By means of a three- 


grooved cone and rope, this shaft works a similar cone, В, 
whose bearing, Q, is bolted to a prolongation of the boiler 
front R. This pulley, S, gives a slow rotary motion through 
а vertical shaft and worm gearing to two horizontal shafts, V 
and X, placed on opposite sides of the flues. It is thus seen 


after which the shovel returns to its back position, and the slide 
C again charges it with a definite quantity of fuel. In order to 
distribute the fuel uniformly on the grate, the cam has four 
arms of unequal lengths, which successively, more or less, 
compress the spring, and consequently vary the throw of 
the shovel. The come-and-go motion of the fire bars is 
obtained by the cams J, threaded on a square bearing on the 


SECTIONAL ELEVATION OF BOILER. 


that the stoker is arranged to work at three speeds. The 
wheel U allows the machine to be turned by hand. The coal 
descends from the hoppers A into a box containing an adjus- 
able slide, C, and it receives a rectilinear reciprocating move- 
ment by means of a crank worked through gearing from the 
upper shaft X. At regular intervals this slide allows coal to 


lower longitudinal shaft V, which rotates very slowly by 
means of its worm gearing. Each of these cams has two pro- 
jections in different vertical planes; the one draws forward 
two bars at once by about 2in. by engaging in recesses formed 
in the top of their ends, and the other, after a slight pause, 
pushes them back by projecting heels formed below. The 


FRONT AND SIDE View or "TRIUMPH" STOKER AS USED AT SUNDERLAND. 


fall on the shovel D, hinged by steel side-arms to an axle pin, 
which carries the trigger G, placed in the field of action of a 
four-armed cam, F, keyed to the shaft X. This trigger is also 
attached by a crank to a powerful recoil spring, E, which it 
compresses during the movement given by the cam. At the 
moment of release this spring drives the shovel smartly forward, 


result of these continued movements is that the clinkers and 
ashes travel towards the back, and finally, at the extremity 
of the bars fall into the ashpit, whence they are removed from 
time to time by the door K. | 

These bars rest freely in front on the bearer L, which com- 
pletes a guide frame formed by the boiler front, and at the 
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back ou the bearer M, carried by two supports N, bolted to | bottom. In this there are suspended three other cylinders, 


the sides of the interior flue, and which carry the door, K, of 
the ashpit. 

In order to maintain the moving parts as far as possible 
from the high temperature of the flues, the principal shaft, X, 
is placed high above the flues. None of the parts of this 
stoker project into the combustion chamber; all are bolted to 
the cast-iron boiler front, R. In the centre of the latter is 
the door, P, in which a butterfly-register serves to regulate 
the admission of air to the farnace. | 

The two side-arms of the shovel fasten it solidly to a strong 
pivot running from side to side of the feed box and turning 
in long bearings, between which is keyed the trigger; by 
reason of its axial position, the latter imparts equal forces to 
the arms of the shovel, which consequently works quite 

arallel to its axis and throws the coal straight in front of it. 

he four-armed cam of the shovel is keyed separately on its 
Shaft so as to lend itself easily to detachment and renewal. 
The mechanical stokers and economiser scraper gear are 
driven by a 4 f. p. Lundell motor. 

The following figures were obtained by the borough electrical 
engineer in connection with a test of the Triumph ” stoker 
made at the old works at Sunderland on January 25, 1901 :— 


Galloway Boiler, 28ft. by 8ft. Gin, 


Duration of teen авало 12 hours. 
Heating surface 6 60 e 1,140 sq. ft. 

Total grate are 47 вд. ft. 
Average evaporation per hour -................-......... 97228 gallons. 
Evaporation per pound fuel, actual ..................... 8:451. 
Evaporation рег pound fuel, from and at 212°F....... 80 у: 

Quality of coal .................... South Hetton unscreened bean small. 
Fuel consumed per hour w q . 1,1501. 

Fuel consumed per square foot grate per hour ...... 24-blb. 
Percentage of ashes . . . . 8:9 per cent. 
Average steam pressure ..................................› 122:31b. 
Average temperature, feed water at check valve...... 2041'F. 
Temperature of cold feed to economis er 80deg. 
Average draught at induced fan  ........................ 0:81 water 
Average temperature, gases in flues ..................... 868deg. 
Average temperature, gases entering economiser ... 868deg 

Average temperature, gases leaving economieer ...... 348deg. 
Theoretical power of Їап.................................... 1:6 n.p. 

Ratio of fan power to total horse - power about 4 per cent. 


An electrical locomotive by the British Thomson-Houston 
Co. is being supplied, and will be driven by a trolley wire fed 
from the tramways system for shunting the coal waggons. 

The feed pumps are by Messrs. J. P. Hall & Sons, and each is 
capable of delivering 4,500 gallons of water per hour, against a 
pressure of 1601Ь. per square inch. Provision has been made for 
two more pumps, and the four will complete the No. 1 pump- 
room equipment. Above the pump room are situated storage 
tanks, each capable of holding 8,000 gallons, on the top of which 
is & water softener by Messrs. Mather and Platt, which treats 
the water by the Archbutt-Deeley process. Under the race, 


between the flue and the main wall, is situated a first instal-. 


ment suitable for 4,000 gallons per hour of a Harris-Anderson 
purifier supplied by the Harris Patent Feed Water Filter. Co. 
This is designed to remove the emulsified oil from the con- 
densed water by adding a certain proportion of chemical 
reagents so as to form a precipitate which holds the oil in 
Suspension and is ultimately filtered off. 
The whole of the condensed water is first passed through 
а ''distributor," which diverts a certain proportion of it to 
two ''golutioners." The latter are charged with sulphate of 
alumina and sodium carbonate respectively, in the solid form, 
and are so designed that the definite fractions of the water are 
converted automatically into solutions of the desired strength. 
The distributor, which we illustrate, and which performs the 
function of dividing up the water, consists essentially of а 
turbine made frictionless by being water-borne. As the water 
is led into this it rotates, and the nozzles discharge into an 
annular trough outside the tank in which the turbine floats. 
The effect of this is that the whole of the water is distributed 
uniformly over the annular trough, and in order to divide up 
the total water in the desired proportions the trough is divided 
into four compartments by radial partitions. The two smaller 
compartments receive 1 per cent. of the total flow, and two 
larger ones 49 per cent. each. The solutioner consists of an 
outer cylindrical casing A, open at the top and closed at the 
o. с 


" 


B, C and D, open both at the top and the bottom. The cylinders 
B and D are fixed in position, and C is adjustable vertically 


Tar DISTRIBUTOR OF THE "HARRIS-ANDERSON " PURIFIER. 


by means of a screw. A lip or scollop is out out of one part of 
the edges of the cylinders A and C, and that on oylinder A dis- 
charges into a spout to guide the solution to the desired point. 
The lip on cylinder C is set at a = 

slightly higher level than the lip on - t 
cylinder A, this difference of level 
determining the strength of the 
solution. The water to be made 
into solution is led-by a pipe into 
the space between C and D, while 
the substance to be dissolved, in 
any quantity, is placed in a wire 
gauze cage at the top of cylinder D, 
dipping down into the water. The 
water passes between О and D, 
meets the strong solution descend- 
ing from the cage at the bottom 
of the apparatus, carries it into the 
outlet space between A and B, and 
away over the lip to the spout. 
This outer space then contains a 
columu of solution, which is 
balanced by the column of water 
in the space between C and D. 
This column of water must be 
longer than the column of solution, 
so that as the latter increases in 
strength the level of the water 
between C and D rises. When the 
outtlowing solution attains a certain 
strength, water overflows the lip on 
cylinder C, passes down between 
B and C, mixes with the solution at 
the bottom of the outlet space and 
prevents it getting any stronger. 
The amount of water flowing over 
this inner lip automatically adjusts 
iteelf to keep the solution at con- 
stant strength. The apparatus is 
set to deliver solution of any 
desired strength by adjusting the 
movable cylinder C. Raising this 
increases the strength, lowering 
diminisLes it. Тһе strength of 
the solution thus made is inde- 
pendent of the amount of water 
passing through the apparatus 
and of the amount of solid 
reagent present, and only depends 
upon the setting of C. The solution coming from each of 
the two solutioners is then passed, together with its corre- 
sponding half (or rather 49 per cent.) of the total condensed 
water, to the treatment vessel, whence the two parts are 
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mixed and a gelatinous precipitate is formed. The liquid and 
precipitate, which latter retains the emalsified oil from the 
. water, pass upwards through а coarse filtering medium, which 
detains a large amount of oil-bearing precipitate. The final or 
‚ main filter removes the last trace of precipitate, and renders the 
` water clear and free from oil. The finer filter, which we 
. illustrate, consists of a number of discs of a special fabric 
. gripped between metal grids provided with ports alternately 

at the centre and circumference, so that the whole forms a 
_ number of superposed filtering cells, which are enclosed in a 

common shell. The water to be filtered is admitted to the 
centre, passes into the cells by the central ports, through the 
medium, and out by the external ports. The filter is cleansed 
_ by stopping it, and running a rapid stream of water through 


triple-expansion marine-type enclosed engines, running at 400 


revs. per min.; three. Silvertown four-pole dynamos coupled 


directly to Belliss 500 н.р. triple-expansion engines, ruming 
at 360 revs. per min.; and there is provision for two 
700kw. steam sets, which will be shortly installed. It is 
intended to make 700kw. hereafter the standard unit for the 
station. . | 
Opposite the switchboard, and in line with the pump room 
and chimney, is situated the condenser pit. Provision has 
been made for three surface condensers, one of which, supplied 
by the Mirrlees-Watson and Yaryan Co., has already been 
fixed. Each set has to deal with the steam of 2,500 m.r. 
The condenser pumps are driven by a compound steam engine, 
and the air pumps are of the Edwards typ". The circu- 


GENERAL VIEW OF PURIFIER, SHOWING DISTRIBUTOR, SOLUTIONERS AND 
FILTERS. 


it in the reverse direction, when the deposit is cleared from 

the medium and carried away by a sludge pipe. Itis claimed 
that the cost of the reagents used up in the solutioners is not 
more than jd. per 1,000 gallons of water. 

On a light steel platform is carried the pipe range, all of 
ewhich is within the boiler house, and is easily accessible ; 
only the branch pipes for the engines are taken into the 
engine room. The main steam pipes are Gin. in diameter, 
and of welded steel ; all bends are of solid drawn copper, with 
Holden and Brooke's steam driers, complete with steam traps, 
and Hopkinson’s isolated valves on each boiler. 


_Engine-room Equipment.— There are, at present, two 125kw. 
Silvertown dynamos, coupled directly to Belliss three-crank 


Front View OF Mam FILTER ОЕ “ HaRRIs-ANDERSON ” 
PURIFIER. 


lating water is taken from an outside cooling pond (which 
holds 50,000 gallons), and on which is mounted a Klein 
natural draught wooden cooling tower. This pair of con- 
densers will deal with the steam from one-half of the ultimate 
station, the engines being arranged equally on each side of 
the pit, and exhausting right and left into the condensers. 


The switchboard is placed slightly above the floor level, on 
& wooden parquetry, and was supplied by Mr. Bertram Thomas. 
The instruments are mounted on enamelled slate panels, 21in. 
thick, set in an iron frame, and finished off with wood 
moulding. There are three horizontal 'bus bars, and each 
machine has on the positive pole an automatic cutout, 
ammeter, and vertical bus bar, and can be plugged on to 
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either of the three bars mentioned above. On the negative 
pole there is à wattmeter, knife switch, over-load fuse, and a 
veriical'bus bar. Every feeder has on each pole an ammeter 
and long-break knife switch, and vertical 'bus bar similar to 
the d) o bus bars, Thus each feeder can be plugged on 
to either of the main 'bus bars. Magnetic blow-out fuses are 
fixed on a separate frame at the back of the switchboard. 
The negative panels are on the left-hand side, and the posi- 
tive on the right-hand side of the centre panel. On the centre 
panel are mounted dynamo voltmeters, with multi-voltmeter 
switch, booster switch, instruments for the battery charging 
booster, and the battery emergency switches. The dynamo 
rheostats are of the standard type, with revolving handles 
fixed immediately in front of this central panel and well 
under control. 

In the battery room there are 180 Tudor cells, each with 
а capacity of 1,680 ampere-hours. These can be charged or 
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be connected.. Above the bat room is situated a machine 
shop, contai а 12in. lathe, with bed long enough to take 
the longest shaft and gap to take the largest cylinder. This 
is motor-driven, the motor being contained in а casing under 
the head-stook. There is also a brass-finisher’s lathe, shaping 
machine, radial drilling machine and a tool grinder. Adjoin- 
ing this, in a fire-proof room, is the joiner’s shop, containing 
a band saw, circular saw and grindstone, all of which are 
driven by Lundell motors. 

A large development is taking place in the borough among 
the shipyards, which are gradually throwing out their obsolete 
plant and using electrical power. The demand is required at 
some distant points, and it has become necessary to make 
immediate arrangements for the installation of high-tension 

lant. Sub-stations will be erected in the first instance at 
outh Docks and at Monkwearmouth, each being about 
2 miles from the central station. These sub-stations will 
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‚ SWITCHBOARD AT SUNDERLAND. 


discharged by а hand-regulated motor-driven booster, supplied 
by Messrs. D. Bruce Peebles & Co. This machine is capable of 
boosting from 0-80 volts, and has а carrying capacity of 
400 amperes, being the maximum working load of the battery 
under normal conditions. In addition, there is a heavy 
battery switch which can be worked in emergency, and when 
the battery is under repair, capable of taking the full emer- 
gency load of the battery—viz., 800 amperes for one hour. 
For milking purposes there is a small motor-generator, also 
supplied by Messrs. Bruce Peebles & Co., located in a brick 
compartment within the battery room. This is connected 
with two pairs of trolley wires run above the central gangways 
between the rows of the cells, to which the milking leads can 


contain three-phase motor generators, the motors being run off 
а 5,500-volt circuit at 50 periods per second, and the genera- 
tors being continuous current, 220-volt, delivering into the 
low-tension network. The cables will be three-core, drawn 
into Doulton’s casings, laid in concrete. At the station it is 
proposed to remove Nos. 4 and б dynamos and couple them 
to motors at the sub-stations, and in their place to instal 
three-phase alternators, and to add two 750kw. machines. 
These will generate at 5,500 volts, 50 periods per second, and 
will be star-wound with the centre point earthed. It is 
intended eventually to convert the pioneer station into a sub- 
station, the machines to be driven from the main station at 
Hylton-road. 
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PRESSURE RISE IN HIGH-TENSION TRANSMISSION. 
BY W. B. WOODHOUSE. | 


Long-distance high-tension transmission necessitates receiv- 
ing apparatus possessing large impedance and transmission 
lines, either with considerable capacity or inductance according 
as the line isan underground insulatedcable or a system of over- 
head wires. In considering the causes of excessive pressure rise 
and the means of safeguarding the system against undue stress, 
the subject naturally divides itself into three parts: The over- 
head line, the cable main and the receiving apparatus. e., 
the transformers, switchboards and synchronous and non- 


synchronous machines. 


The Overhead Line.—The trouble peculiar to overhead lines 
is that of lightning discharge; a direct discharge of lightning 
to a line will usually mean the breaking down of the line to 
earth, and a consequent short circuit. The impedance of the 
line itself is so great that the lightning jumps to earth by 
way of the nearest pole, and the generating and receiving 
stations only feel the induced effects; but the discharge of 
lightning in the neighbourhood of an overhead line may be 
sufficient to induce a dangerous rise of pressure, throw 
synchronous machines out of step, burn them up, or generally 
break down the insulation of the system and cause a short 
circuit. It is usual, therefore, to fit lightning arresters at each 
sub-station on the line, which allow a discharge to earth when 
the pressure exceeds а certain limit. As usually arranged, 
the arrester consists of a choking coil connected to each line, 
and having on the line side a connection to а spark-gap, the 
other side of which is earthed. There are two familiar types 
of spark-gaps. In the one a pair of curved borns is arranged, 
with a small gap between their lower extremities; the arc 
striking across this gap rises until the distance between the 
horns is great enough to break the arc. The other type con- 
sists of a number of knurled metal cylinders arranged with 
parallel axes and equal gaps between adjacent cylinders; the 
discharge jumps from gap to gap, the last cylinder being 
earthed. This separation of the total gap into a number of 
smaller gaps allows a large mass of metal to be used, so that 
any arc formed will be chilled and will more readily die out. 
Special alloys are used by some makers which are described 
as non-arcing. It is a matter of experience that brass is quite 
as effective. Under certain conditions when a discharge takes 
place across a gap or gaps, the line current follows and causes 
a short circuit. This being so, a non-inductive resistance, 
such as а carbon rod, is often placed in series with the gaps, 
lessening the chance of an arc holding. Another arrange- 
ment is to have two sets of gaps in series, shunting one of 
them with а non-inductive resistance; when a discharge takes 
place the arc starts across the unshunted gaps and then across 
the others, so that twice the number of gaps may be used 
without altering the striking distance. When the line current 
follows, the shunted gaps will not hold the ато, and it more 
readily dies out on the other set, due to the resistance. 

The use of & fuse in series with the gaps is not to be com- 
mended. The design of a choking coil for such a purpose as 
the above is purely a matter of guesswork ; if the lightning 
discharge be of exceedingly high frequency, a thick copper rod 
will prove as effective a device as any; but if, as is usually 
the case, a bank of transformers is connected at each end of 
the line, it seems to the writer that the transformers them- 
selves will be the most effective choking coils that can be 
adopted. It will then be sufficient protection to fix a set of 
spark-gaps at each end of the line with a series resistance 
whose value must be determined for each particular case. In 
districts where thunderstorms are of frequent ocourrence it 
may pay to run an earth wife above the transmission line, 
strong barbed wire being most suitable. 

Cases have occurred in which the induced pressure in the 
transformer secondary due to lightning discharge has become 
excessive ; the earthing of some point in the secondary seems 
sufficient precaution. 


Rise of pressure may occur alike in cables and overhead lines 
due to (1) switching on and off, (2) change of current flowing, 
the extreme case of which is a short circuit. 


Switching-on.—1f to a circuit possessing resistance, R, and 
inductance, L, a steady pressure, E, be applied suddenly, then 
the pressure in the system will rise to a value E,, where 


E, = 1B t= time, and I=". At the moment of switching- 
«L ' 
on, ¢=0, and E, is а maximum and equal to E; that is, the 
pressure rises to twice the applied pressure. 
In the case of an alternating system, switching-on may 
occur when the applied (’bus-bar) voltage has any value from 0 


to its maximum value (ie, ,/2 times the virtual), so that 
with a pressure of 10,000 volts the switching-on of a cable 
may cause an instantaneous rise of pressure to 28,000 volts. 
That the voltage induced ever reaches to this value is doubtful. 
Even though switching-on takes place at the worst possible 
moment, yet, as the generator possesses small capacity, at 
the moment of switching the pressure applied to the cable will 
fall, due to the capacity current demanded. This induced 
pressure passes as а wave along the whole line, and is reflected 
again and again, rapidly dying out, due to resistance and 
leakage losses. 

Should, however, the period of oscillation of the wave 
coincide with that of some overtone in the wave of applied 
E.M.F., dangerous surging may be set up, due to the repeated 
impulses occurring synchronously with the return of the 
reflected wave. The danger of such resonance is, fortunately, 
remote, and oan be guarded against. 

Here it may be mentioned that, if a transformer be connected 
at the receiver end of such a cable, this wave of extra pressure 
may break down the end coils of the transformer—the end 
coils because the impedance of the coils next the lines is first 
called into action, and the stress falls on the insulation of 
those coils only, the pressure on the remaining coils rising 
gradually. | 

Where a number of sub-stations are arranged with alternative 
mains to the various stations there may occur the case of a 
cable of smaller capacity joining. the one to be made alive at 
some intermediate point. That being so, the wave of double 
pressure will occur at the end of this smaller cable and induce 
& wave whose possible maximum is four times the 'bus bar 
pressure. | 
 Switching-of.—Switching-off a transmission line which 
carries no current should cause no undae rise of pressure on 
the line, the pressure falling gradually; but the switching 
does not take place instantly, and there may occur a discharge 
and recharge several times before the circuit is finally broken; 
the stress on the dielectric is then the same as in switching- 
on. The inductance and capacity of the line are of minor 
importance in these cases. 7 

Switching-off a Line carrying Current.—The most general 
case is a line possessing capacity, C, and inductance, L; if 
an alternating current, I, is flowing in this line, the electro- 
magnetic energy stored up is I*L/2 joules; when the circuit 
is suddenly opened all this energy is expended in charging up 
the cable as a condenser (if we neglect the loss of energy in 
heating the conductor and arcing at the switch); that is, 


I?L/2 = Е?С/2, from which E=1,/%, Е being the value to 


which the pressure will rise on a sudden interruption of the 
current. The greater the capacity of the cable the smaller the 
rise of pressure when a given amount of energy is stored in it. 

The severest case is when a short circuit occurs at the 
receiving end ; in the case of a long overhead line the pressure 
rise may be enormous. 

Safeguards.—' The above stresses of a high-tension system 
are due to the manner in which the circuit is made or broken ; 
the choice of switch-gear is of importance. Air-break switches 
become useless above 10,000 volts, due to the long ато 
formed and the possibilities of resonance effects. The oil- 
break switch also breaks circuit suddenly, but without a long 
arc; as pointed out above, this does not stress the system 
unduly. The ideal switch-gear should make or break circuit 
when the current wave passes through zero. Judging from 
the fact that disconnected cables are always found to be 


* Cf. Perry’s “Calculus,” p. 240. 


786 


THE ELECTRICIAN, SEPTEMBER 5, 1902. 


charged, no switch-gear does this. Charging devices, such as 
a switch by which pressure is gradually applied to the mains, 
may be effective, but are unnecessary. 

In the writer's opinion the system will be fully protected 
if spark-gaps be fixed between lines and earth, both on cables 
and overhead lines, the gaps being set to discharge at from 
once and a-half to twice the working pressure, the lower value 
for extra high pressures. Transformers and the stators of 
induction machines (both possessing considerable inductances) 
should not be switched direct on to the line, but should be 
shunted by а condenser at the moment of switching in or out. 

In some experiments the writer recently made on spark-gaps, 
it was found that a row of gaps, arranged to discharge at 
8,500 volts, kept the pressure of a line at about that voltage 
when а pressure of 5,000, 10,000, 15,000 and 20,000 volts 
was applied for several seconds. At the lower voltages the 
discharge was spread along the cylinders and was uniform. 
The higher the applied voltage the greater was the tendency 
to form large sparks, blistering the metal. Apart from such 
voltages as might occur from lightning discharge the gaps 
acted effectively. 


PUMPING PLANT FOR CONDENSING WATER.* 


BY CHARLES HOPKINSON. 


The condensation of steam in the large quantities required in elec- 
tric power stations is often a difficulty in those cases where a central 
site is selected. Even if economy does not demand condensation, 
public policy does. The discharge of aqueous vapour in large quan- 
tities is intrinsically and legally a nuisance. is objection has 
caused trouble to users of cooling towers, and was the reason for 
abandoning a cooling tower scheme as part of the Newcastle tram- 
way power plant. As un alternative it was decided to pump from 
the river Tyne, distant some 500yde, horizontally and 86ft. vertically 
from the engine-house, and to utilise the energy of the water flowin 
back to the river. The first idea was to use reciprocating pumps an 
water-pressure motors directly connectéd, the loss in the system being 
replaced by motors supplied with electric energy from the power 
house, e usual course of advertisement and specification failed to 
elicit any suitable offer of reciprocating plant. from contractors, and 
the 5 pump and turbine arrangement offered by Messrs. 
Mather and Platt was adopted, and the author believes that the 
arrangement may be found interesting in itself, and possibly useful 
as a precedent. 


| Motor | 


shunt-wound motors, and assisted by Gilkes’ “ Vortex ” turbines on 
an extension of the pump and armature spindle. In these pumps 
the water enters the revolving wheel es p diameter) axially, sym- 
metrically on each side of the wheel, so that axial thrust is 
eliminated ; the water then traverses the curved internal passages 
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Fia. 2.—Circulating Pumps at Tramway Power Station, Newcastle-upon- 
Tyne. 


between the vanes, and is discharged tangentially at the periphery, 
into a stationary guide ring of special construction. This ring is 
concentric with the revolving vanes, and conveys the water to an 
annular chamber in the body of the pump, where the velocity head 
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Кто. 1.—General Plan of Pumping Plant for Circulating Water through Condensers. 


The system is designed to supply at present 75,000 gallons per 
hour, and to be conveniently ра of expansion to supply from 
150,000 to 200,000 gallons per hour, as developments may require. 
The general arrangements are shown in Figs. 1 and 2. 

The plant consists of three Mather and Platt’s single-chamber 
Ligh.lift centrifugal pumps; two are already installed, driven by 
177 ß RC TN IM . 


* Paper read at the Institution of Mechanical Engineers, 


imparted to the water by the wheel is converted into preasure head. 
The turbine consists of a brass wheel, 134in. diameter, surrounded 
by a supply chamber, from which the water is directed on to the 
wheel by movable guide vanes which regulate the flow to the 
wheel After traversing the vanes of the wheel towards the axis, 
the water is discharged symmetrically on each side of the wheel. It 
will thus be seen that the construction of pump and turbine is the 
converse each of the other, 


Total Head in Feet and Efficiency per cent. 
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The pipes have been put in of sufficient size to pass the ultimate 
supply with a moderate loss of head. Two 15in. suction pipes are 
provided, each available for the service of either of two pumps. The 
pumps deliver into a main 24in. bore rising to the power house, from 
which branches are taken to each surface condenser. 'The return 
water, collected in a similar main laid in the same trench, has 


Circulating Water Installation. 
High Lift Centrifugal Pump (Single Chamber) Bucket 258" (600°6mm.) diam. 
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Его. 3.— Constant Delivery of 1.250 Fic. 4.—Constant Speed of 700 
Gallons per Minute (approx.). Revs. per Minute (approx.). 


NOTE.—Heud includes a constant 
suction of about 15:5 feet. 


Combined Pumping Plant Test. 
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Total Head in Feet and Efficiency per cent. 


700 
Revs. per Minute. 
Fia. 5.— Constant Delivery of 1,250 Gallons per minute. 


NoTE.—Average Head on Turbine is about 1 ft. less than Delivery Head on 
Pump, or about 93 ft. less than Head shown on Curve. Average Constant Suction 
on Pump 8*8 feet. : 


branches to each turbine and a by-pass direct to the tail pipe of the 
turbines, The levels are given in the following table :— 


Ordnance datum — ........ . . . 0:00 
High- water ordinary springs ............................. 7:85 
Low-water ordinary springa............ e — 717 
Low- water equinoctialllcqC· . eve — 1017 
Pump- house floh ſ ee q . 6°25 
, ннн... 8:22 
, Engine-house flonnn . 85:9 
Top of smaller сопйепвегв.................................... 85'0 
Top of large condenser ....................................... 970 


The admission to the respective condensers is controlled by valves on 
the inlet and outlet. 

It is evident that under such varying conditions of head the 
efficiency and duty will be somewhat variable. Tests were there- 
fore made both with and without the auxiliary turbines at the 
makers’ works, suction and delivery heads being obtained by 
throttling and the output measured over a notched weir. The curves 
(Figs. 3 to 5) show the principal results :—Fig. 3. Pamp and motor 
only. Constant delivery : varying head and speed. Fig. 4. Pump 
and motor, relation of head to delivery, speed constant, Fig. 5. 
Pump, motor and turbine. Constant delivery: varying head and speed. 

A comparison of Figs. 3 and 5 shows that the addition of the 
turbine reduces the power required in the ratio of 108 to 62—a 
eaving of 42:6 per cent.—about half of the saving theoretically 
possible with perfectly reversible mechanism. In estimating the 
efficiency of the whole combination, it must be remembered that the 
loss of head in the pipes, and valves and condensers, is constant with 
а given flow, and that the head so lost is not available for the 
restoration of power in the turbine. | 
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THE KALGOORLIE ELECTRIC POWER SCHEME.* 
BY C. E. CROCKER. 


The electric power and lighting plant of the above corporation is 
rapidly nearing completion. The tramways have already been sup- 
plied with power from the company’s plant. As the principal 
P of the corporation is to supply electric current to the mines 
in the Kalgoorlie district for power and lighting purposes, a descrip- 
tion of the plant may be of interest to the members of the Chamber 
of Mines, The erection of the plant was started in June, 1901, when 
the ground was broken for the foundations of the buildings and 
engines, The main building consists of an engine room, 160ft. by 
40ft. in the clear and 40ft. to the eaves, and the boiler house, 120ft. 
by 43ft. These buildings are both constructed entirely of steel frame- 
work and covered with 57 corrugated iron, the corrugated 
iron being attached directly to the steel work by means of galvanised 
iron straps. In this way all wood is entirely avoided, and, with the 
ui шс of the window frames and doors, the buildings are fire- 
proof. The steel work of the engine house is of specially substantial 
proportions, as it is required to carry the 20-ton overhead travelling 
crane. All the buildings are supported on extensive concrete foun- 
dations, about 2,500yds. of concrete having been used in the founda- 
tions. In addition to the main buildings above-mentioned, there is 
a condensing plant, built of jarrah frame work and iron covering, 
measuring about 80ft. square. NE 

The equipment of the plant comprises a complete evaporating 
apparatus, which is supplied with water taken from a t on the 

wer site. The water is pumped from the shaft, which is 350ft. 

eep, by a direct-acting pump, driven by water-proof electric motor. 
This pump is installed at the bottom of the shaft, and delivers 
water to the four salt water storage tanks, located near the 
eyaporating boilers, These salt water storage tanks are each 40ft. in 
diameter, and 14ft. deep, giving а total storage capacity of 440,000 
gallons. The water from these tanks is carried to the evaporati 
plant, which consists of 10 cylindrical boilers, 5ft. in diameter an 
20ft. long. These boilers are built in pairs, in rubble masonry and 
brickwork, the whole being set on a bed of concrete. The steam 
from the evaporating boilers is condensed in 40 vertical drums of the 
usual galvanised iron construction. These drums are 3ft. inside 
diameter, 6ft. outside diameter and 24ft. long. The fresh water 
from these cooling drums is stored in four steel tanks, each 10ft. 
diameter and 8ft. deep. From these storage tanks the water gravi- 
tates to the hot wells, which consist of two similar tanks, 

The main boiler tank consists of eight 250 н.р. Babcock and 
Wilcox boilers. These boilers are arranged for wood fuel, and gene- 
rate steam at a working pressure of 160lb. per square inch. Each 
boiler has a heating s of 2,823 sq. ft. The boilers are arranged 
in four batteries, set on concrete oun datiotis The two boilers form- 
ing each battery are connected to one chimney. The four chimneys 
are of steel, 5ft. Gin. inside diameter, and 110ft. of steel work on a 
10ft. pressed brick base, giving a total height of 120ft. Each of the 
boiler drums is fitted with double-pole lever ваќ у valves. The 
entire boiler settings and chimney bases are lined throughout with 
firebricke. The feed-water for the boilers is pumped from the hot 
wells through a Holden and Brooke feed-water heater, by which the 
temperature is raised to 180deg. There are two feed-water pumps— 
one Sin. by біп. by 12in. Tangyes steam feed pump, and one біп, by 
12in. Tangyes feed pump, driven by an electric motor. Ordinarily 
the motor pump be used, this being a much more economical 
arrangement than running continuously with a steam pump. The 
main steam header is 10in. in diameter, from which 7in. pipes feed 
each engine. The piping is fitted with numerous valves, by which 
each engine can be run from any boiler, as may be desirable. Holden 
and Brooke steam separators are used on the steam pipes to each engine, 

There are three main engines, each 22in. by 44in. by 30in., vertical 
cross-compound, built by D. Stewart & Co., of Glasgow. These 
engines are rated nominally as 800 I. H. P., but are guaranteed capable 
of a maximum of 1,200 I.H Р. The engines run at 100 revs. per min. 
The shafts are hollow, and each carries the revolving field of the 
electric generator and a flywheel 19ft. in diameter and weighing 
33 tons. The revolving portion of the generator weighs about 
16 tons, so that the total weight on the flywheel shaft is over 50 tons, 
including the crank discs. The engines are fitted with Corliss valve 
gear, the valves being placed on the ends of the cylinders, giving a 
very small piston clearance. The governor balls are driven by 
vertical shafting and Reynolds’ gear belts. 

The engines are required to govern within 2 per cent. under any 
condition of load, and to provide against any accident which might 
result from failure of the gearing controlling the regular valve gear, 
by reason of which failure the apeed of the engine would be increased 
beyond 5 per cent., an auxiliary throttle-valve governor is provided, 
which will take effect in case the prea rises above 105 revs. per min. 
The engines are of very substantial construction, and are intended to 
supply an unusually steady and reliable service. In addition to the 
main engines, there are two 50 н.р, vertical compound high-speed 
engines direct-coupled to the continuous-current exciters. 


* From the Australian Mining Standard, 


F 2 


788 


THE ELECTRICIAN, SEPTEMBER 5, 1902. 


The exhaust steam from the engines is carried through a 24in. 
exhaust main, suspended under steel brackets along one side of the 
engine room, and passing into the building containing the Fouche 
condensers. These condensers form a very extensive system, being 
the largest and most complete condensing plant of this type which 
has been installed in Australia. Tne condensers now in course of 
erection have a capacity of 4,500 H P., and are guaranteed to give a 
vacuum of 13in. with an atmospheric temperature of 90deg. The 
condensing apparatus is divided into three independent groupe, each 
group comprising three sets of radiators and fans, There are in all 
twenty-seven 7ft. fans, the air from which is dis d into the 
different air chambers and passed upwards through the radiators 
wherein the steam is condensed. In this condenser, the body 
of the steam is greatly sub-divided, being brought down into a 
thickness in the sections of the radiators of lin. Each group of 
condensers is provided with an air pamp and grease pump. A 
complete system of grease ve eet and filtration is provided. The 
entire condenser was built by Frederic Fouche, of Paris, All tke 
pumps and fans of the condensers are driven by electric motors 
manufactured by the Allgemeine Elektricitüta-Gesellachaft, of Berlin. 
The motors and pumps are installed inside the condenser building, 
while the fans and rhdiators are arranged around the outside. By 
means of this, the air blown through the condensers will have the 
shade temperature of the interior atmosphere. 

The electric portion of the plant consiste of three 500kw. three- 
phase oe dynamos, each direct-coupled to one of the main 
engines, hese dynamos generate current at 600 volts potential. 
The generators are of the revolving-field type, which is the most sub- 
stantial construction, and the revolving field is so designed as to cause 
the continuous circulation of a strong current of air through the 
exterior armature, thus greatly assisting in dissipating the heat. 
There are also two 35kw. continuous-current exciters, direct-coupled 
to the small engines previously mentioned, and also one 45kw. 
exciter, driven by a 70 нр. induction motor. These exciters are 
used for magnetising the fields of the large alternators. Under con- 
tinuous running conditions, the motor-driven exciter will be used, 
as showing higher 1 than those driven by the small engines. 
The current from all the electric machinery is carried through lead- 
covered cables in trenches to the switchboard, which is placed on an 
elevated platform in one end of the building. This switchboard is of 
blue Vermont marble, and is a equipped with indicators and record- 
ing instruments. The entire electric equipment of the engine house 
was manufactured by the General Electric Co., of America. 

For supplying the tramway system, two 250kw. rotary converters are 
being installed. These machines are used for converting the alternating 
current to 500-volt direct current,such as is required for tramway work. 

The general distribution to the mines for lights and stationary 
motors will be direct from the 550 volts three-phase 40-cycle system. 
As the equipment of each portion of the plant is divided into three 
or more units, one of which is always to be held in reserve, the power 
supply will be of an entirely satisfactory and reliable nature. The 
шу has built a railway siding into the works, by which wood 
is delivered immediately in front of the boilers, thus saving hand- 
ling. The use of electric power from central generating stations is 
now almost universal, owing to its great convenience and reliability, 
and low initial cost of necessary apparatus And as the power can 
be supplied at lower costs than it 1s possible to run a separate plant, 
the use of this power should soon be very extensive among the con- 
sumers on these fields. With the machinery at present installed, 
the company is able to supply some 2,000 н.р. in motors, in addition 
to the power required by the tramways. 


—— —— в 


ELECTRICITY WORKS ACCOUNTS. 


St. Pancras Municipal Electric Supply Works. 

Notwithstanding the naturally high value at which the fuel 
charge still remains, a very material reduction in the gene- 
rating, works and total costs of this undertaking was effected 
during the 15 months to March 31st last. The receipts have 
also diminished, but to a less extent. It is disappointing to 
find that repairs and maintenance costs at the station have 
risen from the already high figure of 0:248d. per unit at which 
they stood in 1900. These high charges, with those for fuel, 
are to be held accountable for the still too high generating 
and works costs, because the management and property 
charges present most moderate values. 

It is necessary to note that, included in the distribution 
expenses is the exceptional item of £725 for alterations in 
connection with the change of pressure to 220 volts, and that 
it was found desirable to take the meter readings earlier than 
formerly, having the effect of reducing the net profit by about 
£2,250, the benefit of which will accrue in the current year's 
account. We also learn that during the additional quarter 


included in the accounts a larger sum in repayment of loans 
was met than was proportional to the period. 
London Electric Supply Corporation (Ltd.). 

It is with pleasure that we are enabled to record the 
accounts of the comparatively most satisfactory operations of 
1901 of this company. There is quite an element of pathos 
suggested by this statement of the regeneration of the under- 
taking almost simultaneously with the death of Lord Wantage 
in June of Jast year. The company practically owes its 
present existence to his generous financial support since 1888. 
_ Passing to a brief consideration of the figures in our analysis, 
it will be seen that, while the management and property 
charges are very satisfactory for a company-worked under- 
taking in London, the generating and works costs still offer 
room for improvement. It is only natural, after the years of 
tribulation through which the concern has passed, that the 
capital load is heavy, and that amongst the generating costs 
the only relatively low item is that of repairs and maintenance 
at the station. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


ушеш and analyses of accounts have appeared :— 
Nee 27, 1901 Iale of Wight pany) .... Dec. 
Accrington (Municipal) -= July 95, 19 2 Тайпа oo Mei E Dodo 23. 1900 
аы 11, 1901 | Kensi'gton & Kntgntebe'(Oo.) А 
902 Kingston-upon-. Hull (Mun.) J 


>o е ae ap ee 


1899 
7, 1902| Leith (Municipal) 
e. Oct. 4, 1901| Leyton (Мама 
outh (Company) April 1902 | Liverpool 
v. 


266 „% mo mo ae 


Мопісі 11, i 
Cambridge (Company).. .. ..June 18, 1902 Not tin 
Canterbury ДАНИ; . . . Oct. 26,1 — in ol i 
то! .. . Oct. unicipal) — - Aug. 29 


, 1902 
>= June 13, 1602 
901 


Olt of London (Don pany) April 25, 1902 P (crm Dec. 1 — 
8 теп ‘Ss 9 n( pany) ) = m = 4,1 


Der ici oo m» mo v 4 9 
Dews Cr unc beh. Feb. 1 
Dover 


ә OD ею ео M 
Dundee (Munici Josce amas d 
Balnbureh (Municipal) ~ e» Маг. 
к ek 


) May 
w (Municipal) ....Вер%. 27, 1901 Southport ( 
Gloucester (Municipal) . . . Aug. 20, 1901 Stafford (Munici 
nu.) .. - Dec. 13, 1901 Sunderland (Muni 
Greenock e dd s oM 10 em — a 
Guildf Com e e Oct. 19, Tunbridge Wells (Mun.) .. Aug. 22, 1902 
Halifax (Mun Deo 1901 тазове (ania е 8 


о0о em en 


)....-.Jan. 17, 1902 
ug. 16, 1901 


оо 0-9 aw тә 


g о ur rig 4,1 

. 25, 1901| Whitehaven (Municipal) - Feb. 8, 1901 
Harrow (Company) ....... Dec. mpany) ....June 20, 1902 
Hastings (Munielpah eas s July 18, 1902| Windsor and Eton (CO.) July 19, 1901 


Hereford (Municipal) ...... Jan. 17, 1902| Wo (Company) 8 22. 

Hove Geld (l Wi cao ln du. July 18, 1902| Wolver ton(Munictpal) Jan. 24, 1902 
Huddersfield (Municipal) - Мау 93, 1902| Woolwich (Gompany) 3 81, 1901 
Hull (Municipal) ......—..July 4, 1902 Worcester (Мооісіре! . April 18. 1902 


REMARKG. 

ST. PANCRAS (LONDON).—a At debit of suspense account on account of ex- 
plosion, &c. b Lands £25,037. o over expended. d Proportion of engineers’ salaries 
£405. e Buildings £151, engines and boilers £1,923, dynamos, exciters, accumulators 
£880, other plant and tools £167. f Proportion of engineers salar.es £173. g Of 
mains vr pa on consumers’ premises £1,101. A Carbons £544. i Of cagineera’ depart- 
ment and clerical etaff. ј Insurances £276, plant and engine room alterations £235, 
compensation £67. k £710 written off boilera transferred from Reg»nt's Park station 
to the King's Road station. I Or 5d. per unit all round During first six months of 
1900 6d. (14 hours) to 3d. m During first six months 3d. per unit and 2d. for storage 
cells. n Inclusive of repairs, maintenance and carbons. o Or flat rate of 6d, р In- 
cluding £1.(00 written off accumulators and £600 written off meters. q Including 
£2,808 written off accumulators and £600 written off masters. r Lauds £32,073. 


у £3,000 to Reserve,” £1,000 written off accumulators, £41¢ off machinery 
of dry air machine," £378 written off cost of removing boiler from Regent's Park 
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Sr. PANCRAS (LONDON). | LONDON. 
Undertaking Worked by -a.a on an un anun em am am ван 44 St. Pancras Borough Council, London Electric Supply 
Date of Commencement of Supply — IT EEEE TTET з» вов | Хоу ember, 1891. | 1885. [Согр. (Ltd.). 
stem of Supply — n ndm — Dem GEM — 2 UEM RH 3 nre 5- -wire continuous with batteries, 6 
—— o G. W. Partridge. 
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YEAR ENDED DEC. 31, 1900. MAR. 51, 1902. DEC. 51, 1901. 
QUANTITIES— 
Units generated....... coe es tb CaS Wie —— — GUNN ENG ARE EERE Өй + ъз ә ses кузде dense өртө 5,637,309 5,608,436 — 
ч SOLD (TOTAL) ———————— 3.008.481 4,729,840 3,546,461 
s BOL to consumer cee ce oar um mes ome am amm amm aam amm mmm + „„ 2,296,386 3,588,763 d 
„ sold for public lighting, &c, Lem 712,095 1,141,077 | nil 
„ old for traction....... ———— resp T e ATA TET nil nil | nil 
used on works — —— 2 2 =s bo put cot oat NUM DGM UN M Hn nnn hen hn 218,014 565,686 | Included in “ units gold " 
UNITS SOLD PER MEAN 8-0. P. LAMP CAPACITY .................................. 307 41˙0 189 
Actual maximum supply demanded „e sasas ses = =. 2,275 kilowatts 2,610 kilowatts | 3,000 
Load factor —U— ́.4—;»»ꝘQ—— VV—— эшет TII 15: 175 20 1% fi 13 5% 
Number of public lamps bes pos 23 кеш ee ras 416 arc, 2 (50 c.p. ) glow 450 are, 2 (50 с.р.) glow | — 
Number of consumers C Paetus f eii la ˙ steed n 1,489 1,806 | € 
Connections to mains in 8-c.p. lamps at end of eat 135,064 173,202 182,878 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR... kk 3.690 3.690 | 
Per kilowatt Per kilowatt Per kllowatt 
CAPITAL— Total. | capacity, | Total. | capacity. || Total. | capacity, 
—— 11777 vi miu vn bom exi qii RV DR GRE (9 ·wmmww sey SA A £261,100 £708 | £335,620 2910 £1,275,000 215,0 000 £212 
Loan (including Debenture ODATDAN) enema umemem .- . 261,100 70:8 335,620 91:0 428000 1709 
RECEIVED (TOTAL) —————————— MÀ 261,100 70:8 335,620 91 0 914,700 159 
2 T— m Ü ͤ6— ! x Ыз ЗЭР ЧИН — — — — 582,20 97:0 
Loan (including Debenture CURT BOS) «en one ven um emm . . 6 ner 261,100 70:8 335,620 91:0 332,500 55:4 
AUTHORISED BUT NOT YET RECEIVED (Tora. nil — nil — 360,300 600 
Share (unissued) mam mex осн DUM „„ „„ „„ „„ — — — | — 267,800 44°65 
Bbare (unealled) · 11 ces cece сое ene em oam om ce om oma am ut etm E nonton — — — — EN 32. 
Loan (including Debentures) «rk n: — nil — 92,500 154 
REPAID (TOTAL) .........— — els becceverncdeveusscentecs 21,187 575 27.841 7:55 =. == 
RESERVE OR SINKING FUND. amam omom om em ce wes es wen mmm - 658^ - 0:178 – 9234 ~ 0'259 — 
КИРОИ TA gests SCOR eR 10,683 2:89 13,842 375 ||| 227,566 38:0 
Do f (1 ll EET SEERA ES Asics tma 338395" | 917 | 383,535¢ 104 1.142.487 190 
Lands and buildings E67 72,751° 197 81,7067" 22:1 — 
Fil Gu uci cmt cur rtr sen umm vs —— L4 8 116,558» 316 130,1329, 352 ae = 
Mains . tt... % „%„ü „% „ „„ „„ „„ q a 148,534 40°3 170,987 16:3 — | 23 
Miscellaneous - >= Jdc ̃ . T. 552 0:150 709 0:192 = | = 
BALANCE OF CAPITAL Ao r — 77,295° - 20°9 — 47,915° -130 — = 
Per unit of Per unit of | 
Total. total units Total. total units Total. Sos nas 
REVENUE— nM. or | es ce 
.. — , Өлөн GND GUND GEN os cvs csocerecvereucescrseneder £48,938 3:900d. | £73,890 3°748d. £71,167 4'815d. 
Revenue from supply „= = = = == . nemen 38,364 $'058d. 58,985 29904, 67,230 4*550d. 
n ' meters, &с. sassa nas san mes Rm Ann 134 0:0114d. 214 0:011d. 3,230 0°218d. 
" public lighting 2222 9,847 | 0°786d. 14,263 0 7244. — — 
n supply for traction „„ ван ван оше „„ „„ „„ оеное е nil | —— nil —— — — 
miscellaneous sources.. oor sorsas eos ененнен. 593 0`0474. 428 0:022d 708 0:048а. 
EXPENDITURE OUT ОР REVENUE— | 
Г Se ы 4 E ЧЫ АРСА £32,718 26104. | £48,247 24184. £45,947 31104. 
TOTAL WORKS ‘COSTS ыис Kian Glas bata ooh dam АН K ЭКЧЕДИ РИСК ССРУ РНЕ 28,373 2˙263d. 42,040 2 133d. 37,979 2°570d. 
Generation of electricity „ы. „%%7ÿ 21,854 17 43d, 33,290 1: 688d, 33,5095 22064. 
Fuel (including cartage, &c.) s sas sas 06. n 13,343 1:0644, 20,602 1:0454 18,952 1:288d, 
Oil, waste, water, store cee sm mee oas oas omn ams san mee eee . 1,268 0•101d. 1,901 0 096d 2,706 | 0:183d. 
Wages ad station N ditm dn СЕ dea apes Ms vi ˙ ce doi» x асаб 5,9584 | 0'5164. 5,552 0°2804. || 7814¢ 0 5294. 
Repairs and maintenance at station; 3,1134 0 248d. 5,078! 0:258d 5,0864 02094, 
ИНЬ ef Ооу. i E S 4678 | 0:373d. 6132 | 03114 5,880 | 03644. 
Wages, &.... . —— JJ ͤœoĩ7 77. oh NG RADE АЛАСТАТУ 1,172/ 0:093d. 1,944" 0:099d 2,698¢ 0:183d, 
‚ renewals of mains, ka. 5,5062 0:2809. 4,188” 0:212d 2,6827 0:1814. 
SE ng ³˙¹iAĩ ccs ocean ubi daa Ge caedit ioter Son c 1,841 01474. 2,618 0'138d. || | — = 
rn rr 852 0 068d. 1,296 |  0'*066d {| Ra e 
[VJ ыб» зе sat oma me siemens miis tenis Wie Sob Fa K y СКЕН ЕЛНИ 989^ 0:079d. 1 32a" | 0:067d === — 
MANAGEMENT AND PROPERTY CHAR d 4,472 0:357d. 6, 207 0:315d 7,968 0:539d. 
Net rents — hay оен сле paa о p D A N A D pA 00е ооо е ооо ESAE Sao 24 Od. 84 0'0024 802 0°0.20d. 
Rates and taxes sa wes ое ое ова н она она ват она пат оем оно оаа ьо % 4 4 1,445 01154. 1,951 0*099d 2717 01844. 
ЖАШАЙ v » de te она аба йканбай 2,876 0:229d. 4222 | 0214 4,949 0:335d. 
[AT cece . етее нез 1,808 1 0:1444. 2,405: 0:122d 5,9092 0:2654, 
Stationery, &с. „„ „„ „„ „„ „„ 285 0 023d. 269 0014d 252 0:016а, 
Establishment charges - 158 O 013d. 333 0°017d 656 0°0444. 
Law charges &C. „a s.a se sa san um mm umn oa aan ms ma mmm meme „ 625 0:050d. 1,215* 0:062d 152^ 0:010d. 
to mean to mean to mean 
FINANCIAL RESULTS— Total. ршде] Total.  jcapexpndes| Total. capexpinded 
WORKING PROFIT FOR YEAR ons 22222 .. £16,220 518% | £25,643 710% £25,220 | 2247 
Sum carried to Depreciation Fund- 3,627* 1:16% 4,791" 1'33% 3,000 0'267% 
ii ЖОН iui W Ине азабдан 3,940 1:26% 6,757 1877 — ез 
Net interest on loans (incl. Debenture charges: 8,648 2°76 A 13,898 5'85% 13,304 1:18% 
Net profit for the year... „ ⅛˙·— ET E 5 0:002% 197 0:055% 8,916 0'793% 
BALANCE FROM LAST Accor. b 1.134 0:362% 1139 | 0316% 49 0:0047/ 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 1,139 0:364% 1.335 0:370% 8,966 0:798% 
Во L A ERN AA JJC cui vp АЕ AA I EAT RA Md E PAR — — — — — 
ORDINARY DIVIDEND PAID „a. 222 — — = | = e — 
PERCENTAGE OF TOTAL COSTS TO REVIER NUB. 66:9 1 65˙3% 64:67 
Expenditure per mean kilowatt capacity ...... memes £10. 8s, 2d, £15. 18. 5d £7. 15s. 2d.“ ў 
REVENUE PER MEAN KILOWATT CAPACITY ........„..... nmn £15. 11s. 7d. £20. 0s. 00. £11. 17s. Od. 
REVENUE PER 8-C.P. LAMP CONNECTED MRX eect erence ees 7s. 10d. 9з. 7d. : 
32 charged for lighting, per unit.; ee enes 64. (1 hr.) to 2d.“ 6d. (1 hr.) to 3d.° 
Price charged for power, рег unit. „% 2d." 2d. 
Price charged for public lighting -:: ·ſ 3d, per unit” 3d. per unit” 
Receipts рег unit for private suppl = 0qꝙ 4014. 5'944. 
" " public Hghting 2. . . 270d, 245d, 
% e — . a ОС — лае 
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SECONDARY BATTERIES.—By E. J. WADE. erede rer The 
. Author in this work will Lal bles aich the Tur on d fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 
THE TELEPHONE.—By Dans Smoar and Е. О. RAPHAEL, In preparation. 
A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. IL By Dr. J. A. Fama. In preparation. 
ELECTROMAGNETIC THEORY. Vol. Ш. Ву Orr un Haven Jn 


preparation, 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. C. 
RAPHAEL New Edition in preparation, 


THE LONDON COUNTY COUNCIL AND TECHNICAL 
EDUCATION. 

A report of the sub-Committee of the London County 
Council “ Оп the Application of Science to Industry” has 
recently been published, and is an interesting document. The 
Committee has addressed a letter to various persons asking the 
following questions :—Whether the decadence of any British 
industry could be directly attributed to defective technical 
education? What is the training best suited to qualify students 
to become leaders of those industries dependent on the appli- 
cation of chemistry, electricity, or electro-chemistry ? Where 
can such training at present be found in London institutions ? 
Whether the defects are due to insufficient and badly- paid 
teachers, or to students incapable of taking advantage of the 
special training owing to lack of general education ? There 
were also other questions of a more precise nature, one of the 
objects of the Council in appointing the sub-Committee having 
been to ascertain ‘‘ what, if any, developments are needed to 
secure efficient training for senior county scholars and other 
advanced students who desire to qualify themselves to take 
leading positions in scientific industries.” Some of the gentle- 
men, or witnesses,” to whom this letter was addressed are 
eminent members of the electrical profession, but the majority 
of them are teachers or professors, and not manufacturers. 
We cannot help thinking that the Committee made a mistake 
in this selection. More importance should be given to the 
opinions of those who have to deal with the results of the 
present system of technical training than to the views of those 
who are engaged in administering this system, which, it is 
acknowledged, has many defects. College professors were 
able to give some very important evidence, and point out 
where the system is at fault from their point of view; but on 
a question involving the welfare, and perhaps the very exis- 
tence of an industry, a greater number of the leaders of that 
industry should have been invited to speak. 

Some of the conclusions of the Committee may, however, 
be particularly useful to those who favour indiscriminate 
technical education. It appears that the training of workmen 
is not at fault, and that the opportunities now open to the 
London workman for obtaining technical education in his 
trade are actually superior to those enjoyed by his German 
or American colleague. It is certainly desirable that the 
workman should be taught to take an intelligent interest in 
his work, and that facilities should be given to foremen to 
acquire a general knowledge of the technical principles which 
govern the application of workshop methods: and this is 
not difficult. It is an open question, however, whether 
the establishment of open evening classes and of smaller 
polytechnic institutions has not been overdone already. It 
is notorious that many of these evening classes are very 
badly attended, and that a large proportion of the evening 
students are not of the class for which this evening instruction 
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was instituted. At the beginning of the session the classes 


are frequently full, by the middle they are half empty, and at 
the end of the year they have dwindled down to practically 
nothing. A very small percentage of evening students sit for 
the examinations and a still smaller percentage get through. 
And this small proportion consists chiefly of young men who 
subsequently add to the candidates for the smaller posts for 
which the janior engineer who has received orthodox technical 
college training and workshop experience is better fitted. 
Nevertheless, new institutions are still being opened, thousands 
of pounds are being spent, and the' industry itself fails to 
receive any material benefit. 

On the other hand, while the London County Council has 
been satisfied with applying its technical education grants 
without working on any very definite and useful system, 
the City and Guilds of London have been doing some 
really valuable work. Tho benefit that has been derived from 
the Central and Finsbary Technical Colleges will probably 
never be fully known, but it is certain that the electrical 
industry owes a large debt to the City and Guilds for found- 
ing and supporting these two most excellent institutions. 
To these colleges have been sent by the London County 
Council certain students who have been fortunate enough to 
win scholarships. These youths go straight from school to 


forth, as their parents fully imagine, fully-fledged electrical 
engineers. Except in brief visits to works they have 
never been inside a workshop, and the necessity of 
earning a living by the time they have finished their 
college course prevents them from serving their time in the 
shops, and thus completing their engineering education and 
becoming engineers in the strict sense of the word. There 
are scores of such men sent out from our technical colleges 
and schools every year. Genius should be encouraged and 
assisted, and the poor man’s son should be given every 
facility, but the present method of doling out scholarships 
looks very much like mistaken kindness. If the London 
County Council would pick out fewer scholars and equip them 
thoroughly by giving them three or four years in workshops in 
addition to the college course, they would confer an infinitely 
greater and more lasting benefit upon the industry than they 
do by launching numbers of half-trained men into a profession 
which needs such highly trained leaders, especially at the 
present time. ö 
The Committee are of the opinion that the education of a 
leader of a scientific industry should include: A good general 
education on the classical or modern side of a secondary 
school up to the age of 17 or 18, and three years’ training for 
the B. So., followed by two years “ post-graduate” work in 
order to obtain the D.Sc. This is all very well for the man 
who is going to teach in a school, but it is not by any means 
an ideal training for a leader of a scientific industry. The 
training advised gives him no insight into the practical: side 
of the work, and it is not likely that when а man gets to 28 
or 24 years of age he is then going to spend an additional 
three or four years in works. Such a graduate would even 
be unsuitable for teaching in a technical college, although 
there are many who do act, as heads of technical teaching 
departments and yet have never served their time in the 
workshops and drawing-office of an engineering works. The 
educational authorities abroad have set us an example by 
securing the services of chief engineers of large manufacturing 
firms to lecture in their colleges, and in some instances chief 
engineers or designers in large firms have taken appointments 
as heads of the electrical engineering departments of technical 
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It is said that it cannot be done ‘because the salaries offered 
are not sufficiently remunerative; but if this be so, then some 
of the smaller local institutions should be abolished and a few 
hundreds a year added to the professor’s salary. England 
holds the supremacy in the engineering industry nów, and 
she-is determined to keep it; but other countries are just 
as determined to wrest it from her. 

In summing up, the Committee is convinced that the main 
causes of our failure in the scientific industries are: Lack 
of scientific training of the manufacturers themselves; the 
defective condition of our secondary education; lack of 
& sufficient supply of thoroughly-trained men, and of any 
properly-equipped institution. The whole situation is 
deplorable, but if fewer students were taken in hand, and 
those more thoroughly trained, it would be vastly improved. 
Prof. Ramsay, in his evidence, strikes the key-note as far as 
the London County Council is concerned. He says: The 
Oounty Council of London, if it gives scholarships or 
exhibitions for the continuance of the study of advanced 
chemistry on the lines of the ‘ 1851 Exhibitions,’ should bear 
in mind that there is such a thing as overstocking the market. 
While a number of able young men are at present being 
trained as chemists, the demand; I am afraid, for such men 
is not keeping up to the supply.” It will be observed that 


technical college, and at the end of two or three years they go | Prof. Ramsay refers only to chemists, but the words are equally 


applicable to electrical engineers, and, if anything, the position 
of the electrical industry in this respect is even worse than 
that of the chemical. We congratulate the Committee on 
making а genuine effort to solve such an important problem ; 
and, although the effort may not be immediately productive 
of any beneficial effect, yet it is a step in the right direction, 
and cannot fail to awaken an interest in others responsible for 
the technical education of the future leaders of the electrical 


industry. 
| 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnme D'Arsz.] 


Temperature and Ionic Shock.—In the field of an electric 
current the mean velocity of the ions in the gas is greater than 
that of the neutral molecules. J. Stark points out that the 
velocity of a negative electron capable of ionising a mole- 
cule is about 1:9 х 109 om./seo, and that of a positive ion 
8:6 x 109 om./sec. In many electric currents through a gas 


the mean temperature is only a few hundred degrees above 


the ordinary. For a temperature of 255 O. the neutral gas 
molecules of hydrogen would have an average velocity of 
8:68 х 10° сю. /вес., nitrogen 9°8 х 10%, and carbonic acid 
78x 10* The ionising ions move, therefore, from 100 to 
1,000 times faster than the neutral molecules, and the latter 
may, therefore, be regarded as at rest with respect to the 
former. Anything which reduces the density of a gas, such as 
reduction of pressure or increase of temperature, increases the 
free path of the ionising ions. This implies that the absorp- 
tion of kinetic ionic energy diminishes with increasing tem- 
perature and constant pressure, as noticed in the absorption of 
Lenard rays by gases. The author makes some interesting 
applications of this principle to the fall of the discharge poten- 
tial and to luminous effects in vacuum tubes. Thus the 
extinction of the glow near a hot body is explained by the 
increase of the free path, and the consequently lesser absorp- 
tion of energy from the moving ions. * 
IJ. Stank, Ann. der Physik., No. 8, 1902.) 


Resistance of Insulators.— 0. N. Rood, who some time ago 


prepared a standard resistance of the extraordinary value of 


14,000,000 megohms, has made some important measurements 
of the internal resistance and surface resistance of certain 
insulators. The main difficulty experienced lay in obtaining 


colleges ; but such things in England are almost unheard of. | a suitable contact between the electrodes and the insulators. 
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Gutta-percha was cemented to tinfoil electrodes by a gutta- 
percha solution, and in other cases a soft amalgam of tin was 
used. The internal resistance of a plate Imm. thick and 
1 sq. om. in area was found to be 900,000 ohms in the case of 
quartz, 18:5 megohms for gutta-percha, 55 megohms for 
ebonite and 138 megohms for mica. As regards surface con- 
duction, the resistance of 1 sq. cm. between terminals lcm. 
long was found to be 1:6 megohms in plate glass, 22 megohms 
for cobalt glass, 482 megohms for gutta-percha, 521 megohms for 
quartz, about 2,000 megohms for ebonite and only 51 megohms 
for mica. It was found that glass has a high surface resis- 
tance in comparison with its internal resistance, and in glass 
condensers it is, therefore, advisable to increase the capacity 
by inoreasing the surface rather than by reducing the thick- 
ness. More especially, cobalt glass should be used. The 
author found that his high resistances of last year could be 
depended upon within a maximum error of some 7 per cent. 
[O. М. Roop, Am. Journ. Sc., August, 1902.] 


Electrolysis of Vapours.—H. A. Wilson has succeeded in 
showing that Faraday's laws of electrolysis are applicable to 
vapours as well as liquids, and has thus bridged the gap 
separating liquid from gaseous conduction. He sent a spray 
of salt solution through a platinum tube placed in a gas 
furnace and determined the current between concentric elec- 
trodes in the usual manner. Tho apparatus is shown in the 
diagram, where TT’ is the platinum tube, E a platinum elec- 


к=”! 
ў { 
Furnace 


trode, S the Gouy sprayer, and G a bulb tube to catch the 
coarser spray. At a temperature of 1,800deg., as measured 
by the thermo-couple Pt – РЕКЬ, the current through the salt 
attained a constant value, which the author calls the satura- 
tion current. This saturation current is inversely propor- 
tional to the electro-chemical equivalent of the salt, a rule 
which corresponds to Faraday’s second law of electrolysis. 
The first law is fulfilled by the rule that the current is pro- 
portional to the amount of salt passing between the electrodes. 
This amount was determined by comparing the flame coloura- 
tion it produced with that produced by a known quantity. The 
salts examined were Na, CO, Rb,CO,, and Kl. Both the kinds 
of ions move slowly, probably owing to their carrying with 
them a large number of neutral molecules. But the negative 
ions are always the faster. | 
[H..A. Wirsos, Phil. Mag., August, 1902]. 


Electrical Properties of Diamond.—Density, hardness and 


quantitative combination with oxygen are at present accepted . 


аз the necessary and sufficient distinguishing qualities of 
diamond. A. Artom proposes to add certain electrical pro- 
perties, some of which also happen to be very characteristic. 
The resistivity of diamond is about the same as that of ordi- 
‘nary glass, the values obtained by the author ranging from 
0:2 to 1:$ x 10? (ohm-cm.) It is remarkable that graphite, 
the allotropic form of carbon into which the diamond is trans- 
formed at a high temperature, should possess a conductivity 
some 1015 times as high. Under the action of Röntgen rays, 
the conductivity of diamond is doubled, but the original resis- 
tance is restored at once on removing the rays. Like ice, 
diamond possesses a dielectric constant largely in excess of 
the value warranted by its refractive index. Theoretically, it 
should be about 7, but in reality it is anything from 10 to 17. 


The author tákes this a8 an indication that the diamond, like 
ice, retains the dielectric constant it had in a previous liquid 
state. Possibly, also, certain hydrocarbons like CH, or CH, 
may be present in small quantities to raise the dielectric con- 
stant. Diamond shows residual polarisation, and consequent 
electric hysteresis. It is feebly paramagnetic and pyro-electric. 
[A. ARTOM, Accad. Sc. Torino, Atti., 1902.) 

A High-pressure Spark-gap.—F. J. Jervis-Smith employs the 
novel device of increasing the pressure at the spark-gap in 
connection with a Tesla coil. In the diagram, B is a glass 
vessel closed with a metal lid, L, provided with a stuffing. box 
through which a screwed rod can be moved by means of a 
micrometer head, M. The tube T, to which is attached the 
pressure-gauge G, leads to an air force-pump. One end of the 
primary coil is attached to the lid, and the other to the con- 
denser С. The wires II lead to the secondary of an induction 
coil. The discharge takes place at D. On raising the pres- 


sure in B to two atmospheres, the sparks at D were greatly 
thickened, and acquired a great perforating power. A vulcanite 
tube with a wall 0:456m. thick was instantly perforated, and 
so was а glass plate of the same thickness without cracking 
the glass. The author succeeded in cutting glass by a new 
method. A thick piece of plate glass was placed upon tinfo:l 
in an oil bath. The foil was connected to one terminal, then 
on ruling aline with the other terminal as rapidly as the hand 
could move it the glass was found to be cut through along the 
path of the terminal. The new spark-gap is also very effec- 
tive for producing Röntgen rays in electrodeless vacuum tubes. 
IF. J. Jervis-Ssats, РАЙ. Mag., August, 1902.] 


Electron Theory of Magnetism.—W. Voigt has made an 
interesting attempt to apply the electron theory to magnetism. 
The idea that Ampére's molecular currents” consist of 
electrons revolving round the remainder of the atom was at 
once suggested by the Zeeman effect, and the author clothes 
this supposition in a mathematical form. The result is, how- 
ever, disappointing in the first instance. It appears that if 
the electrons are supposed to have a free orbit, then, accord- 
ing to the electron theory, no induced magnetism is possible. 
The obvious alternative is to suppose that the revolutions or 
oscillations of the electrons are damped, and this assumption 
leads at once to a valuable and elegant theorem, which the 
author formulates as follows :—‘‘ When the electrons of a 
body move in a constant magnetic field they produce magnetic 
effects when their motion (against a resistance) is always inter- 
rupted by any irregular impulses, and thus maintained at a 
constant mean energy. The body will then show paramag- 
netic or diamagnetic properties accordingly as to whether tha 
motion of the electrons after these impulses shows, on the 
whole, а surplus of potential or kinetic energy respectively." 
Such impulses must result from collision with neighbouring 
molecules and electrons, since the electromagnetic heat waves 
sent out in consequence of such collisions are compeneated. 

IW. Уоют, Ann. der Physik, No. 9, 1902.) 


Electricity in Raindrops.—A. Schmauss has studied tho 
behaviour of a jet of water falling through ionised air. It is 
known since Lenard that water falling through ordinary air 
upon a metallic plate communicates positive electricity to the 
plate and negative electricity to the air. The author finds 
that on ionising the air this effect is overlaid by another. 
The metal plate receives a negative instead of a positive 
charge, and only after several minutes does. Lenard's effect . 
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regain ascendancy. Zeleny has shown that when a stream of 
ionised air is directed against a conductor, the latter, owing 
to the greater speed of the negative ions, acquires a negative 
charge. In the water jet the conductor is moved against the 
ionised air, and the effect is the same. Moisture seems to 
favour the sbsorption of negative ions. In any case, the 
explanation of the earth’s negative charge is now pretty com- 
plete. С. Т. R. Wilson has shown that negative ions are more 
effective as nuclei of condensation than are positive ions. 
His new experiments, as well as those of the author, show 
that drops already formed are capable of transporting nega- 
live electricity to the earth. It is well to remember that all 
experiments of this kind are complicated by Lenard’s effect, 
which is probably of an electrochemical nature. 
[A. Scumacss, Ann. der Physik, No. 9, 1902.] 


Ionisation of Air by Passage through Water.—In continua- 
tion of his recent experiments, J. J. Thomson has further 
studied the effect produced on the conductivity of air by 
bubbling it through water. The air from a large gas-holder 
of about 850 litres capacity was bubbled vigorously through 
water by making the air in the vessel circulate through a 
water pump ; this treatment increased the conductivity of the 
air, and when the bubbling had been going on for some time the 
conductivity of the air was 10 or 12 times the initial conduc- 
tivity. When once the air has been put in this highly conducting 
state it stays in it for a very considerable time; a large part of 
the conductivity produced by the bubbling remains in the air 48 
hours after the bubbling has ceased; nor does it disappear when 
an intense electric force is kept applied to the gas. The effect 
produced by the passage of the air through water is eimilar to 
that which would be produced if the bubbling imparted a radio- 
active ‘‘ emanation” similar in properties to those emitted by 
thorium and radium. The conducting gas can be passed from 
one vessel to another ; it retains its conductivity after passing 


through a porous plug; passage through a long tube heated 


to redness destroys the conductivity; it takes, however, a 
very high temperature to do this. Temperatures less than 
800°C. or 400°C. seem to produce comparatively little effect ; 
if the gas is passed very slowly through a long tube filled with 
beads moistened with sulphuric acid the conductivity is 
destroyed. Unless, however, the stream of gas is very slow, 
the air retains a good part of its conductivity in spite of the 
sulphuric acid. Another point of resemblance between the 
'* emanation from radio-active substances and a gas in this 
state is that if a strongly negatively electrified conductor be 
kept in the gas for some time the conductor becomes radio- 
active; this activity was only reduced by about 20 per cent., 
when the conductor was washed in water and then heated in 
the flame of a Bunsen burner. The radio-activity reduced in 
this way disappears in the course of a few hours. 
[J. J. Тномзом, Prec. Cambridge Phil. Soc., Easter, 1902.) 


Radio-active Rain.—Since a negatively-charged body exposed 
in the atmosphere becomes radio-active, apparently indicating 
the presence of some radio-active substance in the atmo- 
sphere, it occurred to C. T. R. Wilson to test whether any of 
this radio-active substance is carried down in rain. He boiled 
down freshly-fallen rain to dryness, and found a radio-active 
residue. The radio-activity was detected by means of the 
increase in the ionisation of the air within a small vessel, of 
which the top or bottom was of thin aluminium or gold leaf, 
the other walls being of brass. The vessel contained a gold 
leaf attached to a brass wire, the two forming a leaking 
system of small capacity. The rain was evaporated in a 
platinum bowl, which was cooled by floating on water, and 
then placed above or below the ionisation apparatus. The 
radio-active layer was strong enough to increase the rate of 
leakage to four or five times its normal value. Filtering the 
rain-water produced no effect. The radio-activity rapidly dis- 
appears, falling over 50 per cent. in the first hour. From the 
evaporation of distilled water or tap-water or of rain-water 
which had stood for some hours no radio-activity was obtained. 
No did such water yield a radio active residue when exposed 
for some hours in the open air. 

[С. Т. В. Witson, Proc, Cambridge Phil. Soc, Easter, 19)2.] 


THE CAPABILITIES OF THE MILAMMETER AND 
THE GALYANOMETER IN GENERAL AND ВОВ. 
MARINE CABLE TESTING. | 


BY C. W. SCHAEFER. 
(Concluded from p. 757.) 


With an experience extending over a period of almost seven 
years, the Weston direct-reading milammeter leaves nothing to 
be desired in the way of portability, compactness and reliance ; 
and, moreover, these instruments have the great merit besides 
of being able to withstand the rough usage that sometimes is 
inevitable. : 

Their simplicity and accuracy in telegraph work and for fault 
localisation is of such far-reaching importance in the economy 
of time and labour, that a few suggestions may here be made 
regarding the selection of an instrument which will ultimately 
be recognised, as even the bridge itself, an indispensable adjunct. 
in every well-equipped testing room. 

Besides the elimination of temperature corrections by properly 
compounding the shunt windings relatively to the component 
resistances in the moving-coil circuit, the general conditions to 
be satisfied are as follows :—  . | 

1. The instrument or its unshunted moving-coil system 
should be readily used, if required, as a signalling galvanometer, 
and the damping should consequently be diminished within 
reasonable limits. 

2. It should be provided with suitable shunts to permit of 
the range being altered over a conveniently large scale. 

3. These shunts should be so designed that the resistance of 
the instrument when used as a milammeter is practically con- 
stant throughout its entire range ; and 

4. Its resistance as a milammeter should be as low as possible. 

The firat condition is more a matter of scale arrangement, 
and can best be met by subdividing the scale, so that 10 or 
15 divisions are indicated to the left and 150 to the right of 
the zero position of the index. Underneath the above scale. 
should be a second scale, showing the values of the currents 
represented when the instrument is used in its unshunted 
condition, the value of the 150th division being conspicuously 
marked below it. | n 

The accompanying diagram (Fig. 6) shows the theoretical 
connections for a shunt satisfying requirements 2, 3 and 4. 


150 m' amp. range 


S 
3 G. "s 


300 m' amp. range 


Fia. 6. 


The compounded copper and phosphor- bronze wire shunts 
зу, 5, and s, have compensating resistances 71, 7, and 7, so dis- 
posed that the resistance at each range will be practically the 
same, Wire of high specific resistance such ав manganin may 
with advantage be used for the latter. The moving coil system 
G of the milammeter is joined to the common bar B, and on to 
the middle terminal of the desired range, by means of the copper 
flexible leads shown in the dotted lines /, and Ia. Since it can 
be shown that if an extraneous resistance, 7,, is added in the 
G circuit, the indicated currents will fall short of their real 
е соса care should be taken at all 
G+s+r . 
times to see that the connections are thoroughly clean, and 
that the flexible leads, besides being of as low a resistance as 
possible, are not altered in resistance other than that due to 
temperature variation. "EM | >. 


values in proportion to 
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As a further safeguard against this evil, the resistance of the 
unshunted coil system G should be made as large as possible 
relatively to s. This carries with it the additional advantage 
of making G a more useful and sensitive galvanometer when 
used independently for speaking purposes or as a direct-reading 
voltmeter. 

The power expended on the coil winding of a particular 
Weston instrument being about 0:364 microwatt per division, 
that instrument could be so wound to a resistance of about 5w 
(including the resistance of the controlling springs) and requir- 
ing a current a, = 0:09 milliampere per division. 

Consequently, from equation (37) the shunt required for the 
range of half a milliampere per division would be 95009 509 
= 1097 The resistance of the springs being known, the 
necessary proportions of copper and phosphor bronze for the 
shunt windings for the purpose of eliminating temperature 
corrections are easily determinable. 

For the highest range of 2 milliamperes per division, the 
shunt would have to be 0:286 w nearly, and the compensating 
0:286x5 . , : m 
033645 „ 87w=7, With such a mil 
ammeter 7, would be a strap of copper of negligible resistance. 


To use the Instrument asa Direct reading Voltmeter.—Theo- 
retically it can be shown that a voltmeter (excepting those 
designed on electrostatic principles) in its most useful form 
for general requirements, is one in which its total resistance is 
relatively very high in comparison with the minimum resistance 
of the system across which it is placed. In other words, the 
current required to give the deflections should be as small as 
possible. In order that the instrument may be used as a 
direct-reading voltmeter, the necessary total resistance R in 
circuit with and including the unshunted coil G is found by the 


formula Ев, where Е and a, are respectively the milli- 


resistance, say, 1-1 – 


volts to be represented per scale division," and the current- 
constant per division." 

R may be marked on the instrument, or it is easily deter- 
mined by dividing the total deflection in divieions by the 
current value of that deflection, and multiplying the result by 
1,000. 

Then, if we prefer to make the 150 divisions equivalent to 
75 volts—i.e, make the measured voltages one-half of the 
indicated values—we halve R and so оп, 

Eæample.—An instrument having a current constant a, 
= 0:09 milliampere, and a resistance of бо, is required to be 
used as a direct-reading voltmeter. Find the value of R. 


1,000 
R= 009 = 11,11lo. 

The resistance, therefore, to be added to С is 11, 1060. 
For deflections of two divisions per volt, the resistance 


should be 11:11! _ 5 = 6, 5500 added to G. For the greater refine- 


2 

ment required in the measurement of currents in the order of a 
few microamperes, the supreme excellence of the Sullivan gal- 
vanometer is indisputable both for laboratory and ship work, 
provided care he taken to avoid the Gerard effect. Its rapidity 
of action and deadbeatness, coupled with the ease with which 
it is balanced for use at sea, are all factors of great importance 
in the Sullivan galvanometer ; and further, the potential per 
unit deflection is small, giving the instrument a range which 
is quite impossible in any system of pivoted coil. The resist- 
ance of the suspensory system, too, is so small relatively to the 
moving coil resistance that when used across a copper shunt, 
the coefficient for temperature is nil. 

In consideration of these facts, I may describe a special shunt 
I have constructed and used which has the advantage of being 
a universal one for all Sullivan or other copper-wound propor- 
tional deflection galvanometers, whilst its resistance also is 
practically constant. The main, or milammeter,” terminals 
are situated at the extreme ends M and M, of a copper resis- 
tance constituting the maximum shunt (see Fig. 7), whilst 
separate terminals are situated at intermediate points along 
that resistance in inverse ratio to the desired multiplying 


powers, and in this respect, after all, is merely a form of poten- 
tiometer. The galvanometer is joined to the terminal С, and 
by means of the other terminals, or a king plug, to the various 
multiplying powers at will. Then the resistance of any 
galvanometer having been carefully determined at the same 
temperature as the shunt, the coefficient per division deflection 


for the maximum 1 shunt is ( x 1) ; the bracketed value 

being a constant at all брата for any particular coil. 
oe for the th shunt, the bracketed constant becomes 

n +1, and so on. A convenient resistance for such a shunt 


is about 1 ohm total, sub-divided into }, J, 1 aud „} parts. 
This, when used with Sullivan galvanometers of the ordinary 
pattern requiring some 40 microvolts per division, would give 
approximate coefficients of 0:04, 0:08, 0-16 and 0:4 milliampere 


Коз у. А 
G 


M M, 
Total resistance = .... B. A. unit at 15:5 C. Current not to exceed .... milliamperes 
Fic. 7.—Copper Universal Shunt. 


per division, giving a total range up to about 300 milliamperes. 
Although it is easy to work out the coefficients when G ig once 


$ 
known, for handy reference these constants would be deter- 
mined for each galvanometer coil likely to be used, and tabu- 
lated as follows :— 
Coefficients for copper universal shunt No. ...... 
Resistance of shunt = 0:95 B.A. unit at 15:5"U. 


No. of Resistance of Multiplying power of shunts. 
galvanometer | galvanometer at | G/s |—— ꝛy ——— — 

and coil. 16:5°С. B.A. units. 1 | i 2 10 
No. 50 — A....... 609 | 641 | 642 | 1,2835, 2,565 6, 411 
No. 3—I. 876 922 925 | 1,845, 5,688 | 9,221 
No. 3—IL 894 | 895 1.788 5,576| 8,938 


849 


Then, supposing we find the current-constant a,, of a coil A 
to be 0-06 microampere, and that when using the 4 shunt we 
obtain a deflection of 300 divisions. Unit deflection with that 
shunt represents a current of 0:06 x 1,283 = 76:98 microamperes 
(or 007698 milliampere), and, therefore, it is merely n 
to multiply the deflection by this constant to find the value of 
the indicated current. In the instance above quoted it is 
800 x0:07698 = 23:094 milliamperes. The determination of 
а„ by milammeter method has the advantage over that by 
simple deflection through a high resistance, because in the latter 
the high effective resistance of the cell under the exceedingly 
small currents should be known, especially if small cells are 
used, whereas the milammeter method is free from that source 
of error. The resistance of the instrument when used with the 
above shunt is practically 1 ohm whatever the multiplying 
power of the shunt may be, because the shunting effect of the 
galvanometer ordinarily would be too small to cause any appre- 
ciable variation. In addition to the 1 ohm universal shunt, 
I would also recommend having another one of 10w resistance, 
designed to work with an extreme current of 30 to 40 milli- 
amperes with subdivisions of 1, 4, 1 and 3 parts. This will be 
found most useful for purposes of fault localisation by simul- 
taneous methods, having a range roughly from 5 to 40 micro- 
amperes per division for the usual type of Sullivan galvanometer. 
If desired to make the coefficient a more simple one by adding 
Re, that resistance should also be copper-wound, во as to cop- 
pensate automatically for temperature, 

With these extended ивов for the reflecting galvanometer, it 
would be an advantage, too, to eliminate scale corrections by 
the construction of special scales for definite and usual focal 
distances. It would then simply be necessary to place the 
scale at the right distance, parallel to the zero position of the 
coil, and with its extreme ends equidistant from the axis of the 
coil. Where ordinary scales are used, I prefer adopting a fixed 
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distance and marking the errors above each 50 divisions on 
the scale where the corrections become applicable. 

For all practical purposes, with a soale distance of from 
1.500 to 1,600 divisions, the corrections commencing at the 
100 divisions and advancing in 50's to 350 are: 0:1, 0:3, 0:8, 
1:6, 2:8 and 4:5, being subtractive in each case. It is easy 
to estimate the intermediate values and good practice to get 
accustomed to apply these corrections. 

Amongst its many other advantages, the Sullivan galvano- 
meter can claim superiority over the fixed-coil type in so far as 
there is no cocoon fibre to be influenced by thermal or hygro- 
scopic changes, and, therefore, with perfectly rigid supports for 
the suspensory system, the current-constant will be unaffected 
when once the suspension has settled down to and attained its 
permanent stretch, and so long as the tension screw is not 
tampered with. For shore or laboratory work this obviates the 
necessity of redetermining the constant a,, except as a check 
from time to time. 

It is desirable to test the galvanometer for equal deflections 
on either side of zero as well as from other points on the scale, 
and, if necessary, by readjustment of the coil’s position between 
the pole-pieces, to eliminate the Gerard effect. 

Mr. Jona has, I believe, pointed out that the damping of the 
coil may be decreased, if desired, by means of a magnetic shunt 
with comparatively small reduction of the current-constant. 
The use of this contrivance will in some cases be a valuable 
addition where the nature of a fault in a submarine cable is so 
flighty that bridge readings are impossible, and reliance can 
alone be placed upon maximum swings of the deflection due to 
the momentary reduction of its resistance, which resistances 
are either calculated or found by reproduction method. 

In such cases, where two or more faults exist in a cable, or 
where, for other reasons, co-operation from the distant end 
becomes impossible, the magnetic shunt will remove the 
sluggishness that would render the milammeter insensitive to 
the rapid changes that frequently occur in practice. The field 
of the milammeter does not end here, for there are a multitude 
of other uses to which it may be put, such, for instance, as the 
tracing of certain faults in dynamo armatures, imperfect con- 
nections in secondary batteries or low-resistance mains, бс. It 
has in more than one instance proved its value in serving as a 
tell-tale in indicating whether an observer at a distant station 
is taking his tests properly, or using the right direction of 
eurrent. Outside the province of telegraph electricians, methods 
upon which the evolution of the foregoing equations depend 
will, I think, afford an additional means of comparing resis- 
tances in the order of a few microhms and upwards with a 
Standard. 

In conclusion, J may remark that as a groundwork a little 
familiarity with the use of the milammeter, and the laws 
governing its behaviour, besides saving an enormous amount 
of valuable time, will greatly simplify existing methods, and 
give a more intelligent and powerful grasp of general testing 
thaa is possible by any other means. | 


ON ELECTROMOTIVE WAVE ACCOMPANYING 
MECHANICAL DISTURBANCE IN METALS IN 
CONTACT WITH ELECTROLYTE.* | 


BY PROF. J. CHUNDER ВОВЕ, M. A., D. Sc. 
(Concluded from p. 765.) 


Abnormal Response. But the modification of which I have spoken 
does not stop short of mere abolition of responsive power, but some- 
times proceeds further, and actually reverses the sign of response— 
the excited wire becoming cuproid. This abnormal effect is some- 
times found even in fresh unannealed wires, when feeble vibrations 
(of amplitude of 5deg. or less) may give rise to a negative response, 
but vibration of stronger intensity gives rise to the usual positive 
response. At other times the molecular modification is more pro- 
nounced, and there is a persistent reversal of response. But even in 
such cases long-continued vibration transforms the abnormal nega- 
tive to the normal positive. I give below photographic records which 
exhibit this. In Fig. 8, a, the transformation took place during con- 


* A preliminary account of this investigation was given in a Paper “On 
Response in Organic Substances, read before the Royal Society, June 6, 1901. 


tinued vibration, To detect the point of transformation, I experi- 
mented with a platinum cell which exhibited the abnormal effect, 
and took a long series of records of responses to uniform vibrations 
acting at intervals of a minute. In the record (Fig. 5, 8) I have been 
able to catch the рон» or rather points, of transition. 

Thus we may distinguish the following typical cases. Beginning 
with the case of extreme molecular modification, we have (1) a con- 
dition which gives rise to negative se ; after continued vibra- 
tion the negative becomes lees negative, and ultimately becomes 
converted into positive ; (2) an ir nsive or neutral condition ; 
vibration or annealing transforms it into positive; (3) a sluggish, 
feebly positive, becoming more and more positive continued 
vibration ; (4) a steady and permanent condition, when the responses 
are uniform ; and lastly (5) when vibration is continued for too long 
a time the positive tends to become less positive, the responses 
decline--a state of things which we designate as fatigue. | 


a) b) (o 
(ol) 
Fic. 8. 


ard) response GJ after continued vibration (8) (£m) (ep Short, points of trial. 
u respo с continu ration n ows А 
or from the abnormal negative to the normal tive (platinum), i 


Increased Electromotive Variation with Increased Intensity of Stimulus. 
—When the intensity of stimulus is increased by increasing the 
amplitude of vibration, the electric r is enhanced. The fol- 
lowing is a pair of records (Fig. 9) for increasing amplitudes from 
5deg. to 40deg., and decreasing amplitudes from 40deg. to Бер. The 
vibrations are imparted at intervals of one minute. It will be 
noticed how the response is enhanced with increasing stimulus. It 
will also be noticed that whereas recovery is complete in one minute 
when the vibration amplitude is s it is not quite complete 


(Q) b) > 


10° 15 20° 25° X 35° 40° 40° 35° 30° 25° 20° [5° 10° 5° 
Fra. 9. 


Photographic records of mse curves. (a) fiom 5° to 40°; (b) from 40° to 5°. 
The vertical line =0°1 volt. i 


5° 


within that time, when the vibration amplitude is large. Greater 
strain pro ong the period of recovery. Owing to want of complete 
recovery, the line is tilted slightly upwards. This alight dis- 
placement does not materially affect the results, provided the shift- 


Table I.—Showing the Increasing Electromotive Effect due to Increasing 
Amplitude of Vibration, 


Vibration amplitude. Deflection. 23 dns. = O; volt. 

Degrees. Ascending Descending 

5 5° 5 

10 13 12 
20 г 255 26 Л 
25 d^ 38 32 

20 39 39 

35 43 43 

40 47 — 48 


796 


THE ELECTRICIAN, SEPTEMBER 5, 1902. 


ing is slight. From other records taken through a greater range of 
stimulation, it appears that in a curve obtained with electromotive 
variations as ordinates and amplitudes of vibrations as abscissæ, the 
first part of the curve is, generally speaking, slightly convex to the 
abscissa (the convexity is pronounced when feebie stimulation gives 
negative керо) it is then straight in the middle and concave in 
the last part. A limiting deflection is approached with high ampli- 
tade of vibration. The shape of the curve is modified by the 
molecular condition of the wire. 


Maximum Effect.—If, instead of a single vibration of a given 
amplitude, we superpose a rapidly succeeding series, the individual 
effects are added up and a maximum deflection is produced which 
remains practically constant as long as the vibration is maintained. 
(A single ineffective stimulus may thus become effective by the 
additive effect of several.) Too long-continued vibration may cause 
fatigue, but during half a minute or so the maximum effect is very 
definite (in tin). For a definite amplitude of vibration there is a 
definite maximum, which increases with the amplitude. For example, 
a single vibration of 5deg. gave a deflection of 3:5 divisions; the same, 
when continued at the rate of four times per second, gave a maximum 
deflection of 18 divisions, 

Again, with the same wire, a single vibration of lOdeg. gave a 
deflection of 4:5 divisions, but continued vibration gave the definite 
maximum of 375 divisions. I give below a curve (Fig. 10) which 
shows the maximum effect for different amplitudes of vibration. 

Hysteresis.—Allusion has already been made as to the increased 
sensitiveness conferred by preliminary vibration. Being desirous of 
finding out in what manner this is brought about, I took a series of 
observations for an entire cycle—that is to say, a series of observa- 
tions were taken for maximum effects, starting from lOdeg. and 
ending in 100deg., and backward from 100deg. to lOdeg. Effect of 


0'2 volt 


0˙1 volt 


0° 20° 


Fic. 10. 
Cyclic curves of maximum effects due to increasing and decreasing amplitude of 


vibration. A, fresh wire; B, after annealing; C, the same after three cycles. 


Abscissa represents the amplitude of vibration ; the ordinate represents the corre- 
sponding electromotive variation. 


hysteresis is very clearly seen (Fig. 10, A); there is a considerable 
divergence between the forward and return curves, the return curve 
being higher. On repeating the cycle several times the divergence 
is found to be very much reduced ; the wire, on the whole, is found 
to assume a more constant sensitiveness. In this steady condition, 
generally speaking, the sensitiveness for smaller amplitude of vibra- 
tion is found to be greater than at the very beginning, but the reverse 
is the case for stronger intensity of vibration. 


Effect of Annealing.—I e ес the experiment with the same wire, 
after pouring hot water and allowing it to cool to the old tempera- 
ture It will be seen from the cyclic curve (Fig. 10, B) (1) that the 
sensitivenes3 has become very much enhanced; (2) that there is 
relatively less divergence between the forward and return curves. 
Even this divergence practically disappeared at the third cycle, when 
the forward and backward curves coincided (Fig. 10, C). The above 
results show in what manner the excitability of the wire is enhanced 
by purely physical means. | 

It is very curious to notice that the substitution of Na CO, solution 
as electrolyte produces results very similar to that produced by 
annealing—that is to say, not only is there a t enhancement of 
sensitiveness, but there is also a reduction of hysteresis Another 
curious point is that, whereas with ordinary fresh wire the addition 
of Na,CO, greatly enhances the sensitiveness, after the wire has been 


annealed there is com ively little further increase of sensitiveness 
due to the addition of the reagent. 

Effect of Chemical Reagents.—I shall now give рор records 
of a few typical cases which will graphically illustrate the influence 
of chemical reagents. The mode of procedure is as follows :—The 
cell is filled with water, and photographic records are taken of 
responses to single vibrations of constant amplitude, applied to one 
of the two wires at intervals of one minute. The responses will be 
found uniform. Chemical reagent is now added, and similar vibra- 
tions applied as before. The responses will exhibit either an increase 
or diminution, depending on the exciting or depressing power of the 
reagent. It is also quite easy to obtain duplicated results by alter- 
nately vibrating the A and B wires. Uniform responses, alternately 
positive or negative, will be first obtained ; after the addition of 
reagent both will exhibit either an increase or a diminution. As has 
been said before, a very high external resistance, varying from 1 to 


Before | After 


Fic. 11. 


Enhanced response by the action of NaCO; solution on platinum. The intensity 
of stimulus is kept constant throughout. Thecurves tothe left show the responses 
before, and those to the right after, the application of Na4CO,. 


5 megohms, is interposed in the external circuit, the slight variation 
of internal resistance of the cell due to the addition of the reagent 
being then quite negligible compared with the total resistance of the 
circuit, That there is no appreciable variation in the total resistance 
can be independently verified by applying a known E.M.F. before 
and after the addition of the reagent, when the resulting deflection 
will be found to be the same in the two cases The responsive 
deflections are thus simply proportional to the electromotive varia- 
tions produced. 


Chemical Excitants.—The following record (Fig. 11) exhibits the 
increased response due to the action of Na,CO, on Pt. Another 
record shows an exactly similar effect on tin. The record of effect 


(a) (b) 


Fra. 12, 


Records showing the opposite effects of weak and strong solutions. a, Normal 
response ; b. increased response due to addition of 0:3 per cent KHO ; c, abolution 
of s nse by 3 per cent. KHO. The trace c should have been engraved merely as 
& thick trace. 


(e 


was taken two minutes after the application. Ocher records taken 
immediately after show that the enhanced responsiveness takes place 
gradually with time. (See also Fig. 7, and compare the general 
similarity between the enhancement of response produced by preli- 
minary vibration and by the action of Ne CO,.) 


 Depressants, —Other reagents, like KBr (10 per cent.), produce а 
depression in the response. There are again others which abolish 
the response almost completely, for example, 3 per cent. K HO solu- 
tion (Fig. 12, С). One of the moat effective reagents which abolishes 
the response in oxalic acid. The depressing effect of this reagent is 
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80 t that a strength of 1 part in 10,000 is often sufficient to 
produce an abolition of response.* 

Opposite Effects of Varying Strengths of Solutton.—The most curious 
effect is that exhibited by some reagents when the strength of solution 
is varied. This is clearly seen in the following record (Fig. 12), in 
which (ш) gives the normal response in water. K НО solution was 
now added so as to make the strength three-parts in a thousand, and 
(b) showa the enhancement of response thereby produced. A further 

uantity of KHO was now added so as to increase the strength to 
three-parts in a hundred. This caused (c)'a complete abolition of 
response. (Refer to Fig. 2, c, d.) 

I shall now briefly mention some of the interestin кш in con- 
nection with the action of chemical re-agents. (1) he effect of 
re-agent is not only to increase or diminish the height of response, 
but also to modify the time relations. By the action of some the 
quickness with which the maximum effect is reached is enhanced, 
others produce a prolongation of the period of recovery. Curious 
effecta of this in producing diphasic variation has already been men- 
tioned. (2) In a sensitive annealed wire the further enhancement 
of response by Na CO; is not so great as in a fresh wire. The effect 
produced by a re-agent is thus seen to depend, to some extent, on 
the previous condition of the wire. (3) A certain time is required 
for the full development of this effect. With some the maximum 
effect takes place almost instantaneously, while with others it takes 
place gradually. Again, the effect may with some reach a maximum, 
after which there is a slight decline. The after effect of some 
re-agents is transitory, while that of others is very persistent. 


44) 


(5). 


Fic. 13. 


Photographic records showing the effect of molecular arrest," The two curves 
to the left of each set, show the normal response ; curve to the right in (a) shows 
partial and in (b) complete arrest, produced by the reagent. 


It is difficult to say how much of this modification of responsive- 
ness by various re-agents is due to “physical” and how much to 
" chemical" cause. It has been shown that the responsive power 
does not depend on the chemical activity of the substance. Tin is 
mare responsive than zinc. Pt in distilled water shows response. 
Strong acids and alkalies abolish response, but very dilate KHO 
enhances response. Oxalic acid, even in minute quantities, abolishes 
it. Neutral Na,CO, enhances it, but dilute NaCl produces no change 
in the normal response. The responses of the same wire under 
different physical modifications are different, and under certain 
meleular modification the sign of response is even reversed ; but 
continued vibration makes the response normal. Again, the enhance- 
ment of response produced by Na,CO, can be closely imitated by the 
effect of continued vibration, The stimulating effect of this re-agent 
gradually attains a maximum. The after effects of some chemical 
reagents persist even after all traces have been removed. For 
example, in a certain experiment the A and B wires gave each a 
response of 23:5 divisions. The wires were lifted from the cell, and 
the A wire touched with dilute oxalic acid. It was then rubbed 
under tap-water with a piece of cloth, so as to remove all traces of 
the acid. On replacing the wire on the cell, the responsiveness of 
the untouched B was found unchanged, but that of A had undergone 
an abolition. The depressing action is often so persistent and deep 


* The various phenomena connected with the response in organic 
substances—the negative variation—the relation between stimulus and 
response—the increased response after continuous stimulation—the 
abnormal response converted into normal after long-continued stimula- 
tion—the diphasic variation—the increase of response by stimulants, 
decrease by depressora and abolition by poisons, so-called —all these are 
curiously like the various response phenomena in living tissues. A com- 
plete account of the mutual relation between the two classes of phenomena 
will be found in a work to be shortly publiseed, ' On the Response in the 
Living and Non.living ” (Messrs, Longmans). 


that I have on many occasions failed to revive the response even 
after the surface layers had been removed by rubbing the wire with 
emery-paper. The wire so treated may, after a long time, exhibit 
partial recovery of its responsive power. ; 

The facts described above seem to show that the enhancement or 
depression of response may, at least to a considerable extent, be due 
to the increase or diminution of molecular mobility conferred by the 
chemical reagents. With a given stimulus, the height of response 
and the form of the response curve will be determined by the 
element of molecular friction. In connection with this, it is instruc- 
tive to obtain records of the vibrations of a torsional pendulum, the 
friction of which may be gradually increased by immersing the 
pendulum more or less in a viscous fluid or sand. The various types 
of onse-carves in metals are found to be very similar to those 
thus obtained. 

Of these I give an interesting example. With moderate friction 
the succesesve curves obtained with the pendulum are like those 
given in the left of Fig. 13 (a). With increased friction the height 
of the curve is diminished, the maximum is reached later, and the 
recovery is prolonged (like the curve in the right of Fig. 13, a). 
With still greater friction the recovery is arrested. 

It would appear as if the reagents which abolish response in 
metals produce a similar molecular arrest. The following photo- 
graphic records seems to lend support to this view. If the oxalic 
acid be applied in large quantities, the abolition of response is com- 
plete ; but on carefully applying just the proper amount, I find that 
the stimulus evokes a responsive electric variation which is less than 
the normal,aud the period of recoveryis very much prolonged from the 
normal one minute before to five minutes after the application of the 
reagent Fig. 13, (a). In the next record Fig. 13, (b) the arrest is 
more pronounced . e., there is now no recovery. Note also that the 
maximum is attained much later. Stimuli applied after the arrest 
produce no effect, as if the molecular mechanism became locked up. 


THE FINANCIAL BASIS AND DESIGN OF ELECTRO- 
LYTIC METAL REFINEBIES.* 


BY ARNOLD PHILIP, B.SC., A.LE.E., F. I. O. 


(Continued from page 718.) 


The Preparation of Estimates for, and Design of, an Electro- 
lytic Copper Refinery.-—From the various equations which have 
been developed above it is now possible to readily prepare 
estimates for the establishment of electrolytic copper retineries 
upon а sound basis, and to predict beforehand what the profits 
of working will be with considerable accuracy. 

Let us then imagine that it is proposed to invest, say, 
£10,000 as capital in an electrolytic copper refinery, and it is 
desired, as a preliminary, to decide upon the size and cost of 
the works which should be built, the necessary ground area, 
the output in tons of refined copper per year, and the probable 
profits which are to be looked for if the venture is carried out. 

Firstly, it is necessary to fix upon the most favourable 
locality, and this must be so chosen that the difference of price 
between the cost per ton of the refined and the unrefined 
copper, including the cost of gold and silver present, is a 
maximum, whilst the cost of fuel and labour are as small as 
possible. The condition that freightage for markets should be 
as low as possible is included in the condition that the differ- 
ence between spot values of the refined and unrefined metal 
per ton shall be a maximum. 

Having then selected our locality we can with very close 
accuracy know the values of the quantities involved in our 
formulæ, namely, cost of coal per ton, cost of labour per man 
per week, cost of melting 1 ton of copper, and the difference 
between the spot values of the refined and unrefined copper 
per ton. Thus, let K = £10,000, P’= £80, P= £68, P" = £72, 
S= £25, t=1lin., a=250 amperes per square inch, w= £1, 
c=£1, m = 20:5, and let D have successively all values between 
l and 25 amperes per square foot, and let p= ;°,. 

The first step then is to calculate out the value of the area 
of land required for each current-density employed, and this 
may be done from the formula 


80(K – 150) 
+ 05D £ 0-176D? + 19:5 7 0:88 + 13eP 


2) 
o ED d 
a 


* Copyright. From a forthcoming work by the Author, entitled: 


| * The Electro-plating and Electro refining of Metals,” 
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Table VI.—Details of the Capital and Annual Expenditure on, and of the Profits available from, an Electrolytic Copper 
Refinery in which a total capital of £10,000 is invested, calculated for every value of current-density at the cathode 
from 1 to 25 amperes per square foot, P’=£80; P=£68; S=£25; w—£1; c=£1; т= 20:5; t-lin.; p,—18v; 
P" = £72 in lines 28 and 24 and = 273 in lines 25 and 26. 


1 | Current-density employed. 1 2 8 4 5! 6 717 в 9 ' 10 11 12 13 

2 | Cost of оћсев...........-......... 15817 | 1660 | 1735 1806 | 1873 1956 1992 .2046| 2095 2139| 2181 | 2214 | 224% 
3 | Cost of refinery buildings... 6132 | 6016 | E888, 5746 | 5603 | 5448 5274 5123| 4961 | 4795 | 4643 | 4465 | 4505 
4 | Cost of power plant ............ 981| 385 | 8478 1471 | 2942 | 3158 4157 5246 | 6427 | 7672 | 8989 | 10290 | 11630 
5 |Costofdynamos &switchboaró| 4.57 1797| 3957 6866 | 1046| 1464, 1930: 2417 | 2999 | 3580 | 4196 | 4800 5431 
6 | Cost of electrolytic vata ...... 9811 | 9625 | 9421 | 9194 | 8964 8716 8445 | 8196 | "7956 7672 | 7429 714.4 6889 
7 | Cost of circulating plant.. 327 | 6416| 942 1926 | 1494 | 17432 19702 21856) 23808 2557 272.30 28576 298-44 
Bal us. VV 1789-56 | 1850:73 1922-95 2012.90 ' 2122-2 22445 2574.82 2524-36) 2579.88 2841.58 2016:16| 5177-06 5548-54 
9 | Cost of electrolyte.......... | 6813 | 6683 | 654-2 | 6384 6224, 6052 | 5864 5692| 5511 5327 5158 4961! 4783 
10 | Coat of аподев `................ .| 55590 | 54540 | 5338-0 52100 5079-0 | 4929-0 14785-0 4644-0 | 4496:0 45470 | 4209-0 ` 40480 | 39030 
11 | Cost of сопіисіютв............... 1059 |, 2074 | 53055 3973 4842 5649 | 6384 7082| 7714 8287. 8826: 9260 | 9672 
12 | Cost of stock copper .| 18550 | 18180 | 1779°0 17566 ! 16950 | 1679% 115950 | 15480 | 14986 (14490 | 14030 1349-5 | 13010 
C 5 81992 | 81477 | 80768 79823 | 78786 77887 7504.8 | 74604 73171 "11574 | 70104 68194 66495 
14 | Total capital = К+ Ks ......... 9998-76 | 999818 | 9999-75 9995:26 |10000'8 100532 19979-62 9993-76) 999698 9998.9 100265 9996-5 ! 99980 
15 | Depreciation and repairs on К 16191 | 1665 | 17298, 18108 | 19098 20196 21566 227.46 24111 25569 271.44 28595 301-32 
16 Annual cost of labour ......... 49°05 | 9624 | 14150 188.50 224-10) 26148 29555 327841 35712 38559 40851 428.54 447-66 


17 | Annual cost of melting copper 511 100:0 1472 | 191°5 253130 | 2724 | 3078 35412, 3719 | 3996 4256 4465 4665 
18 | Annual cost of fuel for power. 6:02 24°74 5448 94:54 1440 2017 | 26598, 337:0 4150 4929 5776 6610 7478 
19 | Salaries of management, &c...| 411°12 | 42176 | 45205 441°68 | 4508 | 459:5 46697 4745 | 480935 48694| 4926 49714 5015 


20 | Annual rent and taxes ......... 6:811 6:682 654, 6:585 6:22, 6:5 586 5°69 550 532 5°15: 4°96 4°78 
21 | Total annual charges 68601 | 81592 95450 1099 08 1249-49 1402'86 1555-72, 1713:19; 1869:57,2024:04 2180:93. 2324°17 2469°36 
22 | Tons of copper refined ......... 8176 | 1604 255:5 | 806% 373°5 | 435°8 | 49256 5464 | 5952 | 6393 | 6809, 7144 7461 
23 | Total profits (P“ = £72)......... – 558:97 -17453 | -1250| 12692 | 24451 54054 41452 41241 51125 555929 64267 55545 51504 
24 | Percentage profits (P"—£72). – 5:59, -174| -125 1269 2:44, 540 414 4°72 611) 533 5:42 5°33 5:15 
25 | Total profits (P = £73)......... -2712 | -1592| 2250 | 4554 6180 | 777:1 9071 | 998:8 11064 11726 | 12256 | 12478 | 12611 
26 | Percentage profits (P"—£75).| -277 | -1439 2:05] 4:33 618 777 907 9:98 11:06) 1172 1225 1247 1261 
27 | Area of land required in sq. ft. 24528 | 2406-0 | 2355-0 22990 | 22410 , 21790 21110 | 20490 | 1984-0 19180 | 1857-0 | 17860 | 17220 
28 | Cost of refining, per ton 8:39 5:09 405} 5:59 | 5:54 522 516 313 5'14 $16 5:20 5-25 5:51 
1 | Current-density employed.................. | 14 15 | 16 17 18 19 20 21 22 | 25 | 24 25 
2 | Coat of offloes cerro enn | 2274 228° | 2819 | 235357 | 2555 2566 | 2376 | 2384 | 2890 | 239% | 2398 | 2400 
3 | Cost of refinery Ьийїйїпрв.................. 414:8 3993 | 3841 3696 3554 5418 3287 3159 | 3038 2921 | 2808 | 2702 
4 | Cost of power plant 15000 | 14570 | 1575:0 | 17080 1843°0 19740 | 21050 | 22290 2352°0 | 2475/0 | 2588°0 | 27010 
5 | Cost of dynamos and switchboard ...... | 6068 6708 | 7341 | 7973 | 8591 921-2 | 98155 | 1040°0 10970 | 11540 | 1208°0 | 126070 
6 | Cost of electrolytic vatsss . . 663°6 6589 6146, 5915 5685 5468 5259 5064 | 4860 4674 | 4493 4522 
7 | Cost of circulating plant 30968 | 3194 32788 3350 34116 34632 35056 353°8 | 355632 55852 3594 3602 
S! A дауд кта 3522 28 | 56952 5865°6 | 4054:9 | 42035°164366°72) 452756, 4683°5 |48541 | 49844 | 5125'5 | 52656 
9 | Cost of electrolyte ............... 460˙8 4436 4266) 4106 | 5949 3796 3652 35510 | 3375 3245) 3120) 5001 
10 | Cost of anodes............ . 51600 | 362000 54820 35510 | 532220 50980 29800 | 28640 27540 26490 25460 | 2449°0 
11 | Cost of conductor .. 10050 10550 1065:0 1086˙0 | 11060 11220 | 11560 | 11470 11540 1161°0 | 1165°0 | 11670 
12 | Cost of stock copper ([I 12533 12066 11600 11170 | 10740 10320 9933 | 9546 | 9146 8850 8486) 8165 
Apoc ˙²˙ mI2 ˙.... DTE 64771 | 65052 61522 | 59646 57969 56322 74:5 | 5316°6 (51601 5017˙5 | 4871°6 | 47324 
14 |Totalospital KE, ее iens 9999:4 /10000'4 93978 | 9999:5 10000 06,9998:92 1000176 100001 |9994:2 10001°9 | 9996:94| 99960 
15 | Depreciation and repairs on K 516:08 | 55255 34785 356515 578 27 59294 40745 42147 45506 448-56 46125 41561 
16 | Annual cost of labou i 464:52 | 47910 49182 502°5 | 5117 5195 | 52584 55070) 55448 537-48, 539:16| 54080 
17 | Annual cost of melting copper ........ ... 483:9 499-1 5124) 5255, 55515412 | 5478 5529 6568 | 5599 | 5616 | 5627 
18 | Annual cost of fuel for power ............ 8356 | 9257 10110 | 10970 | 11840 1269:0  1352:0 | 14520 15110 1589-0 | 1663°0 | 17360 
19 | Salaries of management, & 505:3 5086 | 511:5 | 5159 | 5160 | 517:7 | 5192, 5205 | 5212 5218 6222| 5275 
20 | Annual rent and taxes ..................... 4-60 445 4-26 4-10 594, 3779 3°65 551 3°37 3°24 3°12) 5°00 
21 | Total annual charges . 2610:91 | 2747-46 2878-84, 3004:16, 3127 06 3244 12 3355°92, 5460:88 3561:91| 5659:98| 3750˙38 585817 
22 | Tons of copper refined ..... e 774˙2 798:5 8197 #575 | 8529 8658 8764 8845 | 8908 8958, 8936 | 9005 
25. | Poel peobia(P" = Sls) enaa 48589 | 44651 399:96| 335°84| 284:54 21908 14968 77:12) 1:29) —'76"78 | — 155:93| -23617 
24 | Percentage profits (P" = #72) ............ | 4°85 4°46 3˙99 5°35 2:80 2:19 1:49 077 013 -077| -156 -26 
25'| Total pronta (РТУ аа енеке 12600 | 1245:0 12196 | 11855 | 11574410818 | 10261 96162 89209 81902  742:67| 6645 
26 | Percentage profits (P” =£73) ........ ... 12:60 12:45 12:19 11:85 11°37 210:84 1026 961 892 8:19 742 664 
27 | Area of land required in sq. ft.. 16590 | 15970 15370 | 14780  1421:0 1567°0 15140 12640 12140 | 1169'0 | 1123°0 | 10810 
28 | Cost of refining, per tou 3°37 5:44 3°51 3°59 567  3"4 3°83 5:91 399 4:08 4°17 4:26 
This equation (in which A is given in square feet) is obtained The way in which the percentage of profits varies with 


the current-density is also shown in the form of two curves 


А DA 
from equation (18), the value of T being replaced by 30 | plotted with percentage profits as ordinates and current- 


to which it is equal. See equation (2). density as abscisse. One curve shows the variations of 
The results of these calculations are given in Table VI., percentage profits with the current-density, when the differ- 
column 2. ence between the price of the refined and the anode copper is 


£4 per ton, and the second when this difference is £5 per ton. 
In both cases, however, the cost of the anode copper is £88 per 
ton. The curves, in fact, represent the numerical results in 
‘lines 24 and 26 of Table VI. plotted as ordinates, with the 
~ |eurrent-densities in line 1 plotted as abscissz. 
f cx Hi of tee ere ee fa а eae! Actual Cost of Electrolytic Copper liefineries.—The foregoing 
ош: K O ars gen ы anne тишен Af OUO де, results given in Table VI., and on the curves, have been 
Having thus obtained the output of the works T for each | calculated out chiefly in order to indicate the precise line 
current-density employed, we may proceed to calculate out in which the problem of the best design of an electrolytic 
all the various items of capital and annual expenditure by | copper refinery for the establishment of which in a neighbour- 
means of the formula already developed in equations (8) to | hood a definite amount of capital is available, should be 
(20). This has been done and the results arranged in Table VI. | attacked. Whatever opinion may exist as to the values of the 
Finally, the annual total profits are calculated out from equa- | constants adopted the form of the expressions must be closely 
tion (21), and are given in line 23 of Table VI., when Р”= | in accord with the truth, and, in my opinion, the constants 
£72, and in line 25 when Р = £73. The percentage profits | selected cannot be largely in error. Besides the general reason- 
under each of these conditions are tabulated in lines 24 and | ing given in the earlier portion of this chapter, there are two 
26 respectively. other pieces of independent evidence which point to a cn: 


The next step is to determine the output of the works in 
tons of refined copper per annum, which can be done by means | 


of equation (2)—namely, T — m 
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siderable accuracy in the method of calculation adopted. | cent., a striking result when one considers that they are 


Firstly, the results obtained in Table VI. show in line 28 that 
the smallest cost of electrolytically refining a ton of copper is 
just over £8, and this is precisely the amount which it is 
stated to cost from results obtained in the best manufacturing 
experience. 

Thus the cost per ton of refining copper electrolytically 
when the anodes and cathodes are arranged in the usual 
parallel method in the vats is stated by Peters“ to be £8. 58., 
whilst when arranged in the series method, as in the process 
adopted by Hayden, Stalmann and others, Peters states the 
cost of refining to be about £3. 8s. per ton. Thofehrn esti- 
mated the cost of his special high current-density process of 
refining to be £8. 6s. 8d. per ton (T'he Electrician, Vol. XXXVIII., 


р. 147, 1896), whilst when using the ordinary process, at 


Anaconda, he considered that the cost wes £2, 18s. 6d. per 
ton. These figures do not allow anything for the value of the 
silver and gold recovered, which is an extra source of profit. 
T. Ulke states ( Electrical Review, New York, Vol. XXXVIIL, 
1901, pp. 85 and 101—108) that the cost of refining 1 ton 
of anode copper is less than £1. 13s. 4d. at the Raritan Copper 
Refinery at Perth-Amboy, which is now the largest in America, 


independently obtained. 
I place Badt’s estimates and my own side by side :— 
Badt's Estimate. 


(Output of 5,557 long tons per 
annum.) 


Calculated from formule 
(D=12 T=6,357). 


Buildings ............... £6,000 
Pavement ............... 400 Refinery buildings £3,359 
Rails and travelling Office buildings... 6857 
tackle ............... — — £4,0447 
—— £6,800 
yr € 800 
VOUS Mc 1,500 bi rem ‚557 
Sheet lead lining...... 5,600 Circulating plant... 2,1428 
Lead burning 300 7,499:8 
Steam injector 200 
—— . 8,400 
Dynamos 6,000 | Dynamos 3,613 
Steam engine and shafting 4,600 | Power plant .................. 7,741 
Electrolyte 900 | Electroly te 5,752 
Conductohnss 2,200 | Conductors ; 
Total ......... £28,900 Total ......... £29,460'5 


The estimate which Badt made for the necessary anodes 
and stock copper was only £16,000, and as copper in 1892 
had an average value for G.M.B. brands of about 


S* аре cer ER £45°5 per ton (according to H. R. Merton & Co.'s 
® Ж ЖЕ Ж 2 — lists) the number of tons of copper allowed by 
S EHEN Ж Ж БЕ ЖИ, Badt for anodes is 851°6 tons—that is, a weight 
| (ШЕШШ 7 — of only 6:56 per cent. of the total annual output 
È s EUR RR |ы of the refined copper of the refinery. But the 
З EARS ET estimate for the copper anodes and stock copper 
. — ES calculated out from the formule is £95,828 when 
а | Е ES -- LIT T T TY]. copper costs £60 рег ton—that is, 597:19 tons, or 
Е E v AC npe aedes 11:147 of the total annual output of the refinery. 
„ Et ea ge, 1 et | | | | | ft ft | LÀ In my opinion, Badt’s estimate of the weight of 
8 . eee ri copper for anodes and stock copper was seriously 
s TI ETA JC too low, for at Anaconda the weight of anodes 
S KE Y d MEE alone without stock copper is, as already pointed 
S* Excess IE ЕИБ Ы Б БЕ ЕИ ШЕ. ЕШ ШЕ ЫЕ out, as high ав 10 85 per cent. of the total annual 
Š 0 iii ЛУ еп н? АЛЕ) A EXE output of the refinery (Electrical World and 
S* — — Current Density employed at Cathodes; DISSE Engineer, Vol XXXVII., pp. 186-187, abstracted 
2 Ж injamperes per square foot. EISE EIS in Science Abstracts, Vol. IV., 1901, p. 428), and 
SUY I it is not at all probable that the total amount of 

EE opere alpes copper anodes and stock copper can be reduced 


Showing the variation of the profits obtainable in an electrolytic copper 
refinery in which a capital of £10,000 is invested when the current-density 
at the cathodes is varied. The details of the various constants involved 
are given at the head of Table VI. The two above curves are, in fact, a 
graphical representation of the two lines 24 and 26 on Table VI. 


with an output of 150 tons of copper per day. To reduce the 
costs of refining to this very low value automatic machinery 
is employed for casting the anodes, and every possible labour- 
Paving device is adopted. I find it difficult to believe that 
this last estimate can possibly cover all the costs of production. 
For I am of the opinion that if the cost of labour and the 
salaries for management, &c., were reduced to zero the cost 
of refining one ton of copper electrolytically could not be less 
than about £1. 103.—always provided that the value of the 
gold and silver separated from the anode copper is not 
considered as a set-off to part of the cost of refining. 
Secondly, F. R. Badt has published estimates for an elec. 
trolytic copper refining plant to give an output of 5,957 long 
tons of copper per year (Electrical Engineer of New York, 
Vol. XIII., 1892, p. 598), and he finds that £28,900 would 
be required for the plant installed, not including the copper 
anodes and stock copper. Whilst if the current densiiy is 
assumed to be 12 amperes per square foot of anode (this current- 
density is selected because it is that most generally employed 
in America, for which country F. R. Badt’s estimates are 
made) it is found that the total capital required as calculated 
out by the foregoing formule із £29,460. Badt does not state 


how his results were calculated out, but presumably they | 


represent his experience of some of the better known American 
refineries. The results as obtained by Badt, and by calcula- 
tion by the formula here developed, do not differ by 2 per 


* " Modern Copper Smelting.” Peters, 


| much below this amount unless it becomes econo - 
mically possible to employ current-densities considerably larger 
than those which Badt’s estimates for power plant show that 
he must have contemplated. 


(To be concluded, ) 


STANDARDISATION OF PIPE FLANGES AND 
FLANGED FITTINGS.* 


BY ROBERT E. ATKINSON. 


In connection with the preparation of this Paper, communications 
have been addressed to upwards of 200 British and foreign firms 
manufacturing valves and other kinds of flanged fittings, approxi- 
mately 120 of these have replied sending tables of standards used 
by them, and expressing a sincere desire to see some universal stan- 
dard adopted. Broadly speaking, the variation in the practice of 
these 120 firms was comparatively slight, but in no two cases did the 
tables sent agree in every particular, there being just sufficient 
variation to prevent the requisite interchangeability. There was, 
however, а generally expressed desire for the adoption of a uniform 
standard. E some other countries this question has received atten- 
tion for many years, and has been the subject of exhaustive reports. 
In 1894 the American Society of Mechanical Engineers, together 
with the Master Steam and Hot Water Fitters’ Association, appointed 
a joint committee to deal with it, and in July of that year they 
presented a report containing a table of standard flanges,t which 
was adopted by these societies, and by the principal valve aud fitting 
manufacturers of America, Table 1. The intention of the com- 

ilers ot this standard was that it should apply for all pressures ; 
ut latterly pressures carried on boilers, &c., have increased very 
rapidly, and it was consequently found that for pressures above 


* Abstract of Paper read before the Institution of Mechanical Engineers, 
Friday, April 18th. К 
Bulletin, Master Steam and Hot Water Fitters’ Association, July, 1894, 
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1251b. the flanges "оре were too small in diameter, and had an | Table III.—Standard Flanges compiled by the Association of German 


insufficient number of bolts, Recognising these imperfections, Mr. J. 
C. Melloon, of the General Fire Extinguisher Co., Providence, R.L, 
U. S.A., in April, 1891, called a meeting of the principal valve and 
fitting manufacturers of America, which resulted in the formation of 
an additional table of flanges, to apply to pressures 12510. to 2501b.,* 
Table II. This was adopted unanimously, the date appointed for 
the commencement of its use being January 1, 1902. A definite 
movement of the same character has also been made in Germany. 
In the year 1900 the Society of German Engineers compiled an 
exceedingly valuable and minute report on standards of pipes and 
flanges for high-pressure steam. tł That part of the report which 
refers to the flanges is embodied in Table IV. This table, 
however, dealt only with flanges for a pressure of 8 to 20 
atmospheres (118lb. to 294lb.); but some time previously this 
society, with the Society of Gas and Steam Fitters, jointly compiled 
a table for flanges of pipes for preesures up to 8 atmospheres 
(1181b.), Table III. So far as can be ascertained from inquiries in 
other countries, no definite standard has been formulated elsewhere ; 
but inquiries have elicited from various parts strong expressions of 
opinion in favour of standardisation, as the following interesting 
extract from the letter of a French correspondent will aufficiently 
indicate :—“Unhappily in France we have no regular standard for 
сазва: It would certainly be the best thing for all heating and 
mechanical engineers if an international standard should be formu- 
lated. In our country, where French, American, German and 
English valves and fittings are simultaneously in trade competition, 
it is for engineers a true nuisance with the different sizes of flanges." 
In Great Britain most of the leading engineering firms use a stan- 
dard more or less applicable to their own particular requirements. 


Table I.— Standard Flanges adopted by the Society of Mechanical 


Engineers and the Master Steam and Hot Water Fetters’ Association 
of America. 


For Pressures up to 100lb. 


Size of | Size of | Flange, 


Diam. Diam. | Diam. No of bolts. | bolte. thicknese| Flange, | Width 
of | of (оё bolt үүө | Pressure| Pressure at hub |thickness| fn 
pipe. | flange. circle, under |80lb.and for iron | at edge. | face 

801b. over. pipe. i 
in. in. in. in. in. in. їп, in. 
2 6€ 42 4 | 4x2 | §x2 1 § | 2 
23 7 | 58 | 4 | àx93| 6х2 1} H | 2 
3 71 6 4 | 4x2)! 8x21| 1 2 | 2i 
34 8h] 7 4 | 3x24] 12 1{ H | 2i 
4 9| 74| 4 | x2] 121 18 1 2 
4 | 94 73 8 | xð | хэ 18 i$ | 2 
5 10 84 8 1* 3 13 1j 18 23 
6 11 99 | 8 | 5x8 | ўх3 14 1 24 
7 123 109 | 8 „34 131 134 ls | 2% 
8 133 111 8 333 8х53 12 là 24 
9 | 15 | 13} | 12 | 8x3à 2 ĩ33 14 14 3 
10 | 16 | 14} | 12 | #x3B. 3 35 15 38 
12 | 19 |17 | 12 | 89х32 4х3}. 2 1} 34 
14 21 182 12 44 1 x4}: 2 14 51 
15 221 20 | 16 | 12х43 |1 х4) 2 18 55 
16 | 254! 213 | 16 | ха 1 х4}! 2 l| 33 
18 | 25. | 22% 6 |1 x4} | 1A * 4} | 10; | 34 
20 27 25 | 20 1 x5 1х5 | 1M | 5; 


Table II.— Standard Flanges adopted in America, January 1, 1902. 
For Pressures 10110, to 250lb. 


Diam. of | Diam. of | Thickness of| Diam. of No. of Size of 
pipe. flange. flange. bolt circle. | bolts. bolts. 

in. in. in. in. in. 
2 6 n 5 4 8, 
24 7} 1 5i 4 7 
3 8} li 68 8 8 
94 9 1% 71 8 8 
4 10 1} 7 8 4 
44 103 lj 88 8 2 
5 11 18 91 8 4 
6 124 i 10 12 i 
7 14 14 115 | 12 4 
8 15 15 13 12 1 
9 16 12 14 12 1 
10 , 17 lí 16} 16 1 
12 20 2 173 | 16 1 
14 224 23 20 20 i 
15 234 215 21 20 1 
16 25 2} 221 20 1 
18 27 25 243 24 1 
20 | 294 24 264 | 24 14 
22 51), 28 284 28 M 
24 84 23 314 28 11 


ae Power, November, 1901. - 
t Proceedings of the Society of German Engineers, January, 1900. 


Engineers and the Association of Gas, Hot Water and Steam Fitters. 
For Steam Pressures up to 11815. (8 atmospheres). 


Inside diam. | Diam. of | Diam. of bolt Cir. pitch No. of Size of 
of pipe. flange. circle. of bolte. | bolte, | bolte. 
mm in. | mm in mm. in. | mm. in. in. 
40 | 1%, MO | 51 110 43 87 3v. | 4 1 
50 131 1 65 125 | 4i 98 | 3j 4 à 
60 | 28 | 175 | 61 | 135 | 55 | 106 | 4X 4 B 
70 | 23 | 185 | 7, | 145 25 | 114 | 43 4 Ё 
80 | 35у 200 | 74 | 160 | Ө 125 45! 4 ё 
90 537 215 | 815, 170 6411 131 | 54, 4 f 
100 | 316 230 | 9,4, 180 73 140 5 4 à 
125 | 416 260 | 10} | 210 | 81 165 65$ 4 1 
150 515 290 | 1145, 240 | 917 195 | 4l$ ^. 6 ў 
175 | 654 320 1233 270 | 108 141 | 58 ' 6 i 
200 74 | 350 | 132 | 300 | 113%, 157 | 6, 6 $ 
225 | 8% | 370 | 133 | 320 1215 166 | 6j, | é 1 
250 | 9% 400 151 350 131 136 | 513 8 р 
275 | 1033 | 425 | 16% | 375 | 14% , 147 | big | 8 i 
500 | 1143 | 450 171 | 400 | 153 157 | 63, 8 i 
325 | 1213 | 490 1 435 | 17} 156 | by 10 á 
350 | 13123 520 | 2015 | 465 | 18,4 | 146 | 5! 10 í 
375 | 1442 550 | 2133 | 495 191 155 6} 10 Н 
400 | 152 | 575 | 928 | 520 | 2035 166 бд. 10 " 
425 | 169 | 600 | 236 | 545 21% 144 | 511 12 E 
450 | 179 | 630 | 2443 | 570 2215 150 | 513 | 12 i 
475 | 18% | 655 | 2535 | 600 | 238 157 | 6g, | 12 н 
500 | 1941 | 680 | 262 | 625 | 948 165 | 6, 12 8 
550 2131 740 291 | 675 | 268 152 6 14 1 
600 |238 790 511 | 725 | 28%, | 141 | 5 16 1 
650 2511 | 840 | 334, | 775 | 303 | 134 | 55, | 18 1 
700 | 27s | 900 | 357, | 830 | 3234 144 | 5:8 | 18 1 
750 | 294 | 950 | 371: | 880 3% 138 | by, | 20 1 


Table IV.—Standard Flanges compiled by the Association of German 
Engineers in 1900. 
For Steam Pressures 118lb. to 2941b. (8 to 20 atmospheres). 


ro 


Inside diam. |  Diam.of Dam. of bolt Cir. pitch | No. of | Size of 
of pipe. flange. circle. | of bolts, | bolts. | bolts. 
mm. | in. | mm. | in. | mm. in. | mm. in. in. 
80 | 14 | 125 | 448] 95 3 50 | 1H 6 à 
40 | 15 | 140 | 54 | 110 | 4$ | 57 | 258 6 4 
50 34 | 160 | 6%, | 125 | 44| 63 | 2i? 6 8 
60 | 28 | 175 | 64 | 155 | 52. 70 6 8 
70 | 2% | 185 | 7% | 145 534 76 | 3 6 8 
80 37 | 200 | 7% | 160 6X1 84 | 3, 6 2 
90 | 344 | 220 | 82: | 180 | 74 95 3 6 4 
100 | 314 | 240 | 97, 190 | 7à 100 313 6 4 
125 44$ | 270 103 | 220 831 85 | 33 8 à 
150 54$ | 300 | 1143 250 94 | 98 | 3% 8 E 
175 6j | 330 | 124, | 280 | 11 87 | 35у; | 10 g 
200 74 | 360 | 143 | 310 12% 81 | 3% | 12 4 
225 | 8i | 390 | 153 | 340 | 13/7, 88 12 1 
250 | 941 | 420 | 1655 | 370 14% 96 333 | 12 1 
275 1012 | 450 | 172 | 400 15 88 | 3} 14 1 
300 1119 | 480 | 181g | 430 | 16:5 84 | 3, | 16 1 
525 ! 1213 | 520 | 201& | 465 | 1845 3%, | 16 . 1i 
350 | 1343 | 550 | 2144 | 495 193 96 311 | 16 1i 
375 | 1413 | 580 | 2213 | 525 | 208 , 92 | 3412 | 18 14 
400 | 15$ | 605 13 | 550 2131 86 | 333 | 20 14 


In further reference to the American table (L.IL), it will be 
noted that the diameters of flanges for pressures above 19510. are 
larger than those for lower pressures, To the author this does not 
appear to be necessary, and, as it prevents the use of a valve or fitting 
constructed for the higher pressures in connection with low-pressure 
pipes and flanges, it is likely to lead to confusion, The high-pressure 
flanges appear to have been made larger, and the diameter of the 
bolt circles correspondingly large, in order to provide for the use of 
very thick material in the pipes. It, however, seems practicable to 
reduce the diameter of these high-pressure flanges to such an extent 
that the low-pressure flanges might be increased without serious 
objection, and thus make one standard common to all pressures. 
With regard to the bolt holes, it will be observed that in the stan- 
dards of both 1894 and 1901 the number of bolts in a flange is in 
every case divisible by four, and that the bolt holes are not drilled 
on the centre line of a valve or fitting, but symmetrically on each 
side of it. In the standard for pressures up to 1251Ь., four bolts in a 
flangeare considered sufficient for pipes up to and including 4in. inside 
diameter, but for pressuress above 1251b., four bolts are used for the 
flanges for 2in. and 24in. pipes, and eight bolts for flanges on Зір. to 
bin. pipes inclusive. As to the standards adopted by the German 
Society of Engineers, there is again a lack of uniformity in the out- 
side diameter of flanges, and in the number of bolts used for various 
pressures, The flange diameters are the same in both standards for 
all pressures and for all pipes up to those having an inside diameter 
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of 80mm., but beyond these, though the difference is comparatively 
alight, it is nevertheless sufficient to prevent interchangeability, as 
will be seen by reference to the tables. To take, as an instance, а 
pipe 150mm. (approximately Gin.), inside diameter, in the low- 
pressure standard the flange is 290mm. (11,/,in. diameter), whilst 
the high-pressure standard flange is 300mm. (111 fin.) diameter for 
the same size pi It will also be observed that they have not con- 
sidered it expedient to adopt the principle, that the number of bolta 
should be divisible by four, although there is evidence to show that 
the advisability of this course was pointed out to the committee of 
the society referred to. Messrs. Schäffer and Budenburg—who have 
works in Germany, England and America— prepared a table which, 
the author understands, they submitted to the said committee, and 
in which the bolts are arranged so that in every case the number is 
divisible by four. The following is an extract from the report of the 
German Society of Engineers regarding this :— 

“ It was suggested that the number of bolts to be used should be 
divided by four. Such suggestion would have led to unsuitable 
measurements of flanges, and consequently the disadvantages would 
have exceeded the advantages expected to be derived. As, moreover, 
euch a rule has not been adopted with respect to the standards for 
the flange Pipes for a low pressure, the committee abstain from 
assenting to this suggestion."* 

Judging from these remarks the Association of German Engineers, 
in compiling their standard of flanges for pressures of 8 to 20 
шора 118lb. {о 29411.) appear to have been influenced to a 
considerable degree by the standard which was already in existence 
with them for pressures below 8 atmospheres ee and generally 
to have formulated the standard on a purely theoretical basie, with- 
out sufficient regard to practical considerations. It is said that diffi- 
culty is experienced with these German standards in cere use, 
mainly on account of the number of bolts not being divisible by four, 
and that valves and other fittings must be kept in stock undrilled, 
until the manufacturer receives an order from the user, giving the 
exact position of the holes, which may or may not be required to be 
drilled on the centre line of the valve spindle, or fitting. It may be 
added that, in speaking of German practice, it is understood that the 
pressures are absolute,” while the English and American are gauge 


pressures, 

In the general courze of English practice this difficulty as to the 
number of bolt holes is equally apparent, 6, 10 and 14 bolts 
being used for various sizes, in disregard of the advantage of 
the principle of the divisibility by four—a principle which has 
been adopted with great succees tor some years by the firm with 
which the author is connected. In preparing this standard, the 
following have been adopted as guiding principles :—Uniformity in 
the outside diameter of flanges for varying conditions, Uniformity 
in the number of bolt holes and diameter of bolt circle. 

The number of bolts should in all cases be divisible by four. 

The fact that uniformity is desirable will be appreciated, when it 
is realised that wrought steel and iron pipes are often connected with 
cast steel and cast-iron valves and fittings, and cast-iron pipes with 
valves and fittings of gunmetal, &c. ; and, further, that flanges are 
attached to pipes by being screwed, brazed, welded and riveted. The 
firat point to take into account, if uniformity is to be obtained, is that 
the flange must be large enough in diameter to allow of a sufficient 
thickness of metal to enable the pipe, even if of cast iron, to with- 
stand the maximum pressure, and still leave space for accommodation 
of the head and nut of the bolt. As cast iron is the metal of least 
tensile strength commonly used in the construction of valves and 
fittings, it follows that the largest dimensions will be required when 
this metal is used, with the ible exception of steel and wrought- 
iron pipes constructed with flanges of angle rings riveted on to the 
pipe. 

By designing the standard flange suitable for a maximum pressure 
of 250lb. it is apparent that, if uniformity is preserved, the flanges 
for very low pressures will be larger than is necessary for strength ; 
but as a separate standard would otherwise be required for low 
pressures, it would appear to be better to choose the lesser of two 
evils, and permit the slight excess of material for the low pressures. 
It should, however, be borne in mind that this excessive material 
would occur in the diameter only of the low-p re flange, and that 
its thickness could be made proportionate to its duty. hese thick- 
nesses have been calculated with an allowance for the tensile breaking 
strain of 4 tons per square inch, with a minimum factor of safety 


of 20. 
(To be concluded.) 


Underground Telephone Wires in U.S.A.—It is stated that 
the sum of £20,000 is being spent in the construction of a 
tunnel for telephone wires between Minneapolis and St. Paul, 
Minn., U.S.A. The object of the tunnel is to protect inter- 
urban service from interruption by storms, and to increase 
the capacity for communication between the two cities. 


* Proceedings of the Society of German Engineers, January, 1900. 


CORRESPONDENCE. 


5 ус ‚ 
TWO-WIRE v. THREE-WIRE DISTRIBUTION. 


TO THE EDITOR OF THE ELEOTRICIAN. 


Sin : I have read with interest your remarks on the Papers 
read and discussed before the Incorporated Municipal Elec- 
trical Association, and particularly your remarks on my Paper 
on The Relative Merits of Two- and Three-wire Distribution.“ 
The principal point criticised was my statement as to relative 
costs, and it was said my contention that only 40 per cent. of 
ihe copper used was saved by a three-wire system was wrong, 
and that this figure should have been 683 per cent. In my 
written reply to the discussion, I have shown that an error has 
been made by my critic—viz., that instead of comparing two 
1 sq. in. cables with three (0:25, 0:125, and 0:25 sq. in.), which 
would show а saving of 68} per cent., he should compare 
two pairs of 1 sq. in. with а three-wire (1, 0°5 and 1 sq. in.). 
which comparison shows a saving of only 40 per cent. The 
proportion will hold, of course, for any particular section. In 
the first example, whatever the section taken, the outers of 
the three-wire system will be working at a current density of 
2,000 amperes per square inch, which is impracticable. 

I assert, therefore, emphatically, that my figure of 8 per 
cent., which I state to be the saving on a three-wire system 
laid complete with separate cables, as against a two-wire 
system, is correct. I, of course, also added figures showing 
the additional losses in the two-wire system, and what these 
losses would represent in a network of certain dimensions; 
and the point was that these additional losses only repre- 
sented a small increase in expenses in a system of fair 
dimensions. I quite agree with you that if one compares two 
and three-wire systems of the same dimensions, and with the 
ваше maximum drop of volts, the whole conditions will be 
changed, but that is exactly what I did not do, and, moreover, 
did not consider it necessary to do under the conditions 
given in my Paper. The additional trouble of balancing, I 
admitted, was not of great importance, but I wish to dis- 
pense with as many auxiliaries as possible. I know that you 
will find numerous cases where a number of lamps have 
been burnt out by short-circuits on one side of a three-wire 
system. I know of many from practical experienc» (not in 
Sunderland), and I assure you that this is not a negligible quan- 
tity. Isay that this risk must be eliminated. The greater 
point is, of course, electrolysis. It is difficult to refer to 
specific cases of leakage—firstly, because engineers have an 
objection for some reason to having it made public; and, 
secondly, because they are not aware of it until the cable burns 
out. I am sorry that several engineers, who I knew could have 
given valuable(and tome supporting) evidence on this point, did 
not discuss this matter, though present at the reading of the 
Paper. І challenge any engineer in charge of a direct.current 
system to deny that his negative cables, after a few years’ 
service, are not damp from end to end—whether the system 
be solid or drawn-in. I refer, of course, to separate cables for 
each pole. The most resistent is the concentric, but this has 
to me another serious drawback—viz., the disruption of the 
supply locally when a fault occurs ; and, further, my experi- 
ence of lead-covered cables in direct-current work shows that, 
after a time, the lead itself becomes pitted, due to minute 
currents traversing it, and when this pitting penetrates the 
sheathing, of course a fault results. 

I question your remark that leakages chiefly occur at Junc- 
tion boxes. My experience is that the whole insulation of 
the negative cable becomes thoroughly saturated, in addition 
to the damp creeping into the cables from the ends. 

I must also beg to differ as to the localisation of faults on 
a three-wire system. When the middle wire is earthed it is 
quite conceivable, and has been recorded, that with two faults, 
on the positive and negative respectively, the middle-wire 
leakage recorder will give no evidence, neither will the earth 
lamps give any evidence. I have also found a difficulty in 
localising faults on the third wire itself, without upsetting the 
supply, unless there were outside balancing sub-stations as well 
as the balancing at the station, which would seem to be neces- 
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sary on a big system. In small systems I would most probably 
adopt a three-wire distribution if direct current, two-wire 
if alternating ; but in Sunderland and the larger towns, where, 
for many reasons, one must adopt high-tension transmission, 
it is a fact that there is no appreciable difference between high- 
tension sub-stations and duplicate feeders, with a two-wire 
distribution therefrom on the one hand, and a three-wire 
500-volt system of feeders and distributors on the other— 
either in capital cost or general efficiency. 

Time will show whether one is justified, but Mr. Trotter’s 
remarks in the discussion on Mr. Faraday Proctor’s Paper, 
about the smallness of currents required to pit lead plates 
after one month’s burial, were significant. 

It is of no use being blind to faults if one sees them. I 
think our duty should be to meet them boldly and correct 
them.—Youra, &c., Јонх Е. С. NELL. 


Sunderland, Sept. 2. 
ELECTRICAL TRAMWAYS AND OMNIBUSES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Though I do not happen to agree with your corre- 
spondent, Mr. Edward Clarke, he must not assume that I am 
in something of a feg.” Mr. Clarke still appears to dis- 
regard the fact that a tramcar running on rails has no over- 
taking powers under any circumstances whatever—a rather 
important matter when coming at close quarters with the 
gubject.—Yours, &o., CRARLES BnicHr. 

Sept. 8. 


LEGAL INTELLIGENCE. 


nee 


Metropolitan Electric Supply Co. (Ltd.) and St. Marylebon 
Borough Council. | 


ARBITRATION. 


In The Eicctrician for May 16 we summarised the proceedings before 
Mr. C. A. Russell, K.C. (umpire), and Mr. Robert Vigers and Mr. W. C. 
Ryde (arbitrators) in the important arbitration between the above-men- 
tioned parties to settle the amount to be paid over by the Marylebone 
(London) Borough Council to the Metropolitan Electric Supply Co. (Ltd.) for 
the purchase by the borough council of that portion of the company's eles- 
tricity undertaking situate within the metropolitan borough of St. Mary- 
lebone. The proceedings have been held at the Surveyor's Institution, 
Great George- street, Westminster, and after the preliminaries were settled 
on April 19 the main proceedings were commenced on May 12, and have 
proceeded from time to time from that date until Aug. 7, when they were 
adjourned until Oct. 20 next. 

Our previous feport digested the proceedings up to May 14, when Mr. 
Balfour Browne's opening speech for the company was concluded, and a 
number of surveyors gave evidence as to the value of the company's 
buildings, &c., within the prescribed area, Previous to this evidence, Mr. 
Jobn Conacher, general mauager of the Metropolitan Company, had been 
called, and was examined by 

Mr. CRIPPS, K.C., who first examined Mr. Conacher as to the dates on 
which electricity supply was firet given from the Metropolitan Company's 
various stations, including the new station at Willesden, from which 
current was first supplied in November, 1899. Continuing, witness said 
the original system of supply, with the exception of that from the White- 
hall station, was the alternating-current high-pressure system, which was 
adopted under the best advice obtainable at the time of the start- 
ing of the company’s operations. It was fully recognised at the time 
that this gystem was wasteful, so far as current was concerned, but 
was economical from the capital expenditure aspect. It would have 
involved a very large capital outlay to have changed the system to 
а continuous-current supply, and this was, therefore, not taken into con- 
sideration until the company’s undertaking was firmly established in the 
various districts, and the time became ripe for the change to the con- 
tinuous-current system. The voltage at which the high-tension current was 
distributed from the stations was 1,000 volte. This was transformed on 
the consumer's premises down to 100 volts. This system involved an 
enormous loes of energy, and the company found they were generating 
50 per cent. or more current than they could account for. This proved a 
source of very great expense, and the company early in 1897 commenced 
the work of altering their system to one of low-tension networks, and 
the system was now almost completely one of continuous current. 
The Marylebone area was changed to the new system of supply 
in 1898. This change involved the establishment of sub-stations with 
bank transformer, by means of which the transformation was effected 
in bulk at the sub-stations instead of being effected in detail on the con- 
sumers' premises. This change resulted in a great reduction in the was e 
previously prevailing. The company at once began to transfer consumers 

from the old system to the new in sections or districts, and it took from 
July 5, 1898, to Sept. 19, 1901, to carry out the operation, and, in fact, the 
work is not yet quite completed. A very large sum of money had already 


been spent upon this conversion, and the whole scheme would cost 


£140,000 by the time it was finished. One portion of Marylebone was still 
being supplied on the old high-tension system with house transformers, 
and there were other portions of the company’s area not yet ripe for the 
change to continuous current. The time would, however, doubtless come 
when these portions would have to be changed over. 

Mr. CRIPPS : Now, as regards the trunk mains which come from Wil- 
lesden, they are carried in a conduit ! —Yes, in flat conduits divided into 
five spaces. 

You have spaces in these conduits, I understand, for another five mains ? 
— Yes, we have not taken up the whole space, and can lay another five 
mains on the top of the existing five. We have, in additior, the right to 
the alternative route. 

Coming to the generating stations, what is the capacity of Manchester- 
square 1—2,100kw. 

And the capacity of the Rathbone-place station 825k w. 

Your method of working by the linked system between the various 
stations had to go before the Board of Trade in 1896, and was then eanc- 
tioned ! Les. 

1891 was your first complete year of working! Ves, we began supply 
in 1889 and 1890, but 1891 was our first complete year practically. 

Your gross revenue in that year was £12,120 ?—Yes. 

And in 1901, which is the latest full year we have, it is £100,833 ! — 
Yes, eight times the amount of the first year’s revenue in 10 years, The 
gross revenue doubled itself in 1893, again in 1896, and a third time in 
1900. The increase between 1900 and 1901 was as much as the whole 
gross revenue in 1891. 

Regarding 1901, I see the increase was lees than in one or two years 
before; were there special reasons for this t— Yes, Marylebone is largely 
residential and the death of Queen Victoria and the continuance of the 
Boer war reduced the number of visitors and affected the sale of current 
considerably. 

The number of consumers has increased ! —Yes, there has been a ] 
and constant increase in the number year by year. In 1891 it was 354, 
in 1901 4,194, and in the first four months of 1902 the increase is on a 
greater ratio. 218 consumers were added to the end of April, whereas in 
1901 only 455 consumers were added during the year. This indicates a 
much larger growth in the immediate future than even in the past. The 
218 consumers for 1902 compares with 152 for 1901, and the increase 


"would be greater towards the end of the year when connections are made 


for the winter supply. The lamp connections have shown a continuous 
increase up to the year 1899. In 1900 the number went down a little 
owing to the Willesden station not being ready t»supply. This, again, was 
owiug, in the main, to the great engineering strike of 1897. In this emer- 
gency the company were compelled in the winter of 1899 to disconnect a 
certain number of customers in order that the remainder might have full 
voltage. This had the effect of considerably checking business in 1900, 
and would account for the fall in the number of new consumera in that 
year, and the drop in the increase in the number of lamps connected. 

Mr. CRIPPS: І see you have added for the first four months of 1902 
13,097 lamps connected, compared with only 6,969 in 1901.— Yes. 

Then, as to the number of units sold ?—During the last four or five years 
these increases have been very large. In 1894 the increase was 259,000 
units, 1895 295,000, 1896 241,000 (the reduction was due to the company 
adopting the more accurate method of reading), and in 1900 the number 
of units sold was 675,000. In 1901 this increa:e fell for the reasons I have 

iven. 

г Then, a3 to the unit consumption per consumer and per lamp ! —If you 
start from 1895 there has been a steady increase in these it ams. The 
number of units sold per consumer in 1895 was 982; in 1901, in spite of 
exceptional circumstances, this had increased to 1,164. The number of 
units per lamp installed has continuously grown until it is now 18 60 per 
8 c.p. lamp. 

That goes to show that, in addition to the increase in the number of 
consumers, each consumer tends to take more light !—Yes, that is 
undoubtedly the case. 

Your contention is, further, that this rapid increase has come from a com- 
paratively small proportion of the inhabited houses in the Marylebone 

area, and that you have an infinite capacity of increase so far as the term 
of your concession is concerned ї —Үез, for the next 28 or 30 years. 

What was the number of inhabited houses in Marylebone at last census! 
— 13,556. 

What was the number wholly or partially supplied by the Metropolitan 
Company on Dec. 51, 1900 ї—5,108. 

In your calculations you take as the approximate number of possible 
consumers 18,273 !—That must be accepted with qualification, as I hope 
to show that the possible number of consumers in houses already connected 
is very much greater now than was the case at the end of 1900, but assum- 
ing that we have exhausted the proportion of additional consumers from 
these houses we find that 22:95 per cent. were on the company's supply at 
that time. 

You mean that in the 5,108 houses you already supply you have not 
come to the end of your consumers !—No ; we had 4,194 at the time the 
particulars were compiled, but we have more now, and we shall get more 
as time goes on. We have only now obtained 22:95 per cent. of our possible 
customers. 

A discussion followed a3 to the ratios upon which the calculation of 
possible consumers was based, the witness stating that the value of the 
figures was to express the view, which the company hold, that they have a 
possible market which will be by no means absorbed or taken up during 
the period of their concession, the witness pointing out that for the first 
four months of 1902 158 new houses, averaging 59 lamps each, had been 
connected with the company’s system, compared with 85 new houses, 
averaging 43 lamps each, in the corresponding period of 1901, and the 

company had added during the same period 57 new consumers in the 
housea which were connected at Dec. 51, 1901. 
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Mr. CRIPPS: In some cases you have more houses than consumers, 
whilst in others there are more consumers than houses ?—Yes. Out of the 
3,108 houses, 2,728 represent only 2,586 consumers — i. e., certain con- 
sumers have more than one house, but in 200 cases there are two con- 
sumers in each house, and in 49 cases three consumera in each house. 

The percentage of consumers to houses is growing ! —Yes. For instance, 
we have just had in the last fortnight's returns, and already the figures 
as to the number of new consumers in houses connected prior to 
Dec. 31, 1901, has increased, and brings up our number of consumers 
in these houses already to 4,269 compared with 4, 194, the figure 
previously given ; and as time goes on this increase in the propor- 
tion or disproportion between consumers and houses is going on 
as an increase in the number of consumers. Taking the actual 
number of houses supplied, apart from the probable increase in this 
number in the future, we expect & considerable increase of business due to 
the increase in the number of consumers. The houses are at present only 
very partially supplied, and where re-construction or re-building is going 
on the houses are being wired for the electric light almost invariably, 
and this is also the case generally in the case of buildings whose leases 
expire. In one case recently the tenancy of a house changed hands, and 
no fewer than 765 electric lamps were put into this house, where previously 
no electric lamps had existed. We have taken portions of a large number 
of thoroughfares in the district as an illustration of the present partial 
electric lighting and the probability of large increases, taking only the 
houses where electric lighting has been introduced more or less partially. 
Taking one thoroughfare—Portland-place— we have 76 out of 89 houses 
occupied. One of these houses has 620 lights, another 538 and another 
471, five varying between 500 and 400, 12 between 200 and 300, 12 between 
160 and 199, 16 between 100 and 159, 22 between 50 and 99, and six are 
under 50, the lowest being 20. We consider that as time goes on the 
lighting in those houses will gradually grow up to the higher levels, А 
house in Portland-place that has only 22 lights is, from our point of view, 
practically unlighted, and taking the average of the whole number of 
lights in these 76 connected houses, this average is 158. In Park-crescent 
there are 20 houses lighted out of 27, ranging from 269 lights to 43 ; the 
average ia 151, and the houses are below the average. Thisis the case 
with all the thoroughfares we have taken. 

Mr. CRIPPS : One further illustration. Based upon certain particulars 
that we possess, you get the information that in 1901 additions were made 
to the lamps in 59 houses connected at various times between 1890 and 
1900. I see the original installations in those 59 houses between 1890 and 
1900 was 5,334 lamps ?—Yes. 

And in 1901 I understand this total had increased to 20,616 lamps ?— 
Yes ; and 600 lamps were added in the last year. 

T see you have another illustration in connection with the number of 
units supplied. Taking a group of consumers whose accounts amounted to 
more than £100 per annum over a period of years: the increase in their 
consumption has been from 548,000 units to 1,260,000. One other figure as 
to this increased rate of consumption. While the number of houses wholly 
or partly connected has increased by 78 per cent. in the last four years, the 
number of units sold has increased by how much ї—115 per cent. 

You mean per house ‘—Yes ; in 1897 the number of houses connected 
was 1,747. This number has become 3,108, an increase of 78 per cent. In 
1897 the number of unita sold was 2,169, last year it was 4,617, an increase 
of 115 per cent. per house, so that the number of unita sold increased in larger 
proportion than the number of houses, 

And now as to population of the houses in Marylebone !—I have looked 
at the census returns of 1901, and have compared them with 1891. In the 
latter year 41 per cent. of the whole population (58,627 out of 140,000) 
lived in one or two-roomed tenementa, whereas in 1901 that class had been 
reduced to 45,915, showing a diminution in the class of population which 
does not use the electric light. 

Sir EDWARD CLARKE, K.C. (for Marylebone): Have you the total 
Marylebone population in 1891 and 1901:—Yes, 142,404 in 1891 and 
155,501 in 1901, or 9,105 less, which shows that, whereas the total popu- 
lation is only 9,105 less, the poor class of the population is 12,712 lees, due 
largely to the clearances for the Great Central Railway and to the 
improvement of property in the borough, as, where the poorer class of 
property is taken down, the tendency is to put up a better class, and 
this is all in favour of the electric light. 

Mr. CRIPPS: Oneother point. What was the rateable value in 1891 
and in 1901 ?—In 1831 this was £1,451,654, and in 1901 £1,679,239, an 
. increase of 16 per cent., notwithstanding the decrease in population, 
or £10. 5s. 6d. per head in 1891 and £12. 11s. 11d. in 1901, an increase 
per head of the population of 24 per cent. Marylebone's rateable value is 
£12. 11s. 11d., compared with London as a whole £8. 15а. 4d. 

Coming to another set of statistice, you have a table here which shows 
the greater use of the electric light by houses which have been rebuilt, 
and in this table flats are introduced. Take an instance. You mention 
Harley Mansions, Marylebone-road. This is now a set of flats, and you 
have estimated for 2,000 lamps. This is a large figure ?—Harley Man- 
sions is a large block of flats which are now practically finished. They 
stand upon the site of a house and grounds to which we made no supply, 
and in putting down 2,000 lamps I have kept well within the mark. 

There are other cases of a similar character, notably in Oxford-street '— 
Yes, we have practically come to terms here, and we estimate the number 
of lamps at 2,400. 

This is a case where you have actually 2,400 lampe, amd at the time of 
the demolition of the old buildings you had none at all — Ves. 

Taking St. John's Wood. This district covers about 480 acres 1—Yes. 

And the number of your consumers in that district at Dec. 51, 1901, 
was 617— Ves, rather more than one customer per acre. 

You expect a large increase when this area of large houses and grounds 
becomes occupied with smaller houses with diminished grounds as London 
grows — Tes. 


And your concession goes on to 1931 — es. 

You consider that during the whole of that period, having regard to 
the considerations you have referred to and the claims made, your 
business will continue to increase? — Ves, as there is a very large field 
only beginning to be developed, and a practically unlimited market. 
There are three main causes at work in connection with this development 
—the growing standard of lighting, which is an important factor ; the . 

eatly increased demand for building sites, which must in its turn 
increase the demand for houses and will lead to the construction of build- 
ings of a loftier character; and basements being utilised to a greater 
extent than was possible when gas was the sole illuminant. These 
factors must greatly increase the number of the company’s customers. 
As to the flats, we have selected 51 blocks of flats which have been 
built during the last nine years and have compared the amount of 
current supplied last year to these new buildings with the amount of 
current supplied to 227 old houses which stood on the sites of these 51 
flats. These old houses took 171 units, the new flats took 242,272 units, 
and this was not the full extent of their probable requirements, as certain 
portions were unlet. The old houses pulled down were practically of no 
value to us, but the new houses are all potential customers. 

So far you have dealt with electric lighting. You have hardly yet 
developed to any appreciable extent the use of electricity for motor or 
purposes other than lighting ?—No, in Marylebone only 78,000 units were 
sold for driving motors and heating and cooking in 1901 out of a total 
supply of 4,617,214 unite, In 1900 we supplied 43,000 units and in 1899 
17,000. We have, in fact, discouraged consumers from using electricity 
for motor driving and have recommehded them to wait till the change- 
over to continuous current has been completed. As soon as this work is 
completed and we can push the motor and heating business, a very great 
advance will be made. This class of business is in its infancy in London, 
and I hold that there will be a very large field in Marylebone in future 
years for this class of business. 

As to the average charge for current during these years? — We have the 
right to charge 8d. per unit, with & minimum of 13a. 4d, per quarter, the 
rate being subject to revision by the Board of Trade every seven years 
a: the instance either of the company, of the local authority or of the 
London County Council At August, 1896, the first period when such 
revision could have been demanded, our actual average price was 63d., and 
for municipal lighting other than street lighting 4d., for motor driving and 
heating 3d. or 4d. 

Do you consider that with your business going on increasing you could 
maintain substantially your present charges !—Yes ; the average price in 
1901 was 5:244. 

I see by your estimates for the yesr 1951 you expect to sell 21,850,000 
units for electric lighting and 7,950,000 for motor driving and 1 N 
total of 52,800,000 units —and the gross revenue is put at £519,762 ?— 
This is with a diminished charge per unit down to 4°38d., with the price 
for current for motors and heating at 2d., the average prica ultimately 
falling to 5:80d. per unit. 

With regard to these estimates we will take the figures for 1902. Com- 
pared with those for 1901, how do you make up these estimates !—Takiug 
the last five years, the annual increase has ranged from 566,000 to 675,000. 
This was the figure for 1900, and the average increase of these five yeara was 
over 600,000 unite. Taking the rate at which consumers are coming in, in 
1902 we think it reasonable to expect we shall reach for lighting, 5,200,000, 
an increase of 661,515 over 1901. This is a percentage increase of 14°57. 
If you take the years 1897 to 1900 the annual lighting increase has grown 
from 560,000 to 649,000. 1901 was an exceptional year, as I have ex- 
plained, and the number of increased units was only 541,000. The firat 
four months of 1902 show a larger increase than at any previous similar 
period. Up to April 29 we added 13,097 lamps, compared with 26,982 
for the whole of 190i, or for the period up to April 29, 1901, 6,969 lamps. 
Leaving 1902 and going to 1956, you have & rate of annual increase 
rising by certain percentages. On what is that estimate based !'—It is 
based upon what I have mentioned ав the increased extent to which new 
customers are coming on, and upon the fact that building is very active 
in Marylebone, and that changes are taking place which will bring into 
useful connection with the company's mains houses that are at the present 
time of no value to us. 

For 1906 and the next five years you keep the rate of increase stationary 
at 750,000 units ?-—Yes ; we think that having reached 750,000 increase 
(having got to 650,000 in 1900) we may fairly average that as the maximum 
we can reasonably expect over a series of years. 

Then after 1911 a slight decrease is shown in the annual accretions !— 
Yes; to the number of new houses there must be a limit. What that 
limit may be it is difficult to say. If we go on adding as we have during 
the last five years, we shall have doubled the number of houses connected 
to our mains in 10 years—that is to say, 46 per cent. of all the houses will 
have been connected, and the residue will be 54 per cent., compared with 
80 per cent. at the present time. We think, therefore, it is reasonable, 
apart from any other cause, to assume that the addition of houses will not 
progress so rapidly after that time. 

The second element is the increase in consumption per house !—Yes, 
and that, I think, will go on for the remainder of the term very much 
as it is going on now. 

After 1911, the period we have just passed, you have an annual increase 
of 700,000 unita for the years up to 1918 1— Ves. I think a diminution will 
occur, and we have made this diminution down from 750,000 to 700,000 
650,0L0 and 600,000. In arriving at these estimates we have put all our 
special knowledge into our calculations after making a very close study of 
the question. We have considered the increase of the gas companies 
during the last 30 years, when they have had to meet the competition of 
cheap mineral oils and to face electric lighting. They are still maintaining 
considerable increases, which last year rea^hed 3$ per cent., whereas our 
estimated increase has been put at only 2:47 per cent. 
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The gas companies allege they have had a rough time ?—Yes, and ғау 
with regard to the very class of house which is bringing us so much busi- 
ness that if they were to sell gas at 1s. per 1,000 cubic feet they could not 
keep the electric light out. 

Now with regard to the rate of charge. Do you see any reason why 
you should not sustain that rate !—There is nothing unreasonable in that 
calculation. i 

Your figures show that in 1931 your gross revenue from the eale of 
electric current for lighting only will be £453,512 ?—Yes, our revenue has 
doubled itself two and three times in two, three and four years respec- 
tively. The next period of doubling would be between 1906 and 1907, and 
the fifth period would, according to our calculation, take place in 1920. 

This gross revenue from the period 1891 to 1801 is the entire gross 
revenue, including motors and lighting — Yes, the motor supply has 
hitherto been very small, and in 1901 the revenue was only £1,230. 

The UMPIRE: In your estimate of 5°25d. per unit for 1902, does that 
take account of meter rents ?—No ; meter rents аге not included in thess 
tables. This price is for current solely. The 5'24d. is the average price 
for 1901, exclusive of meters, but taking into account the proportion of 
current supplied for motors aud heatiug. 

Mr. CRIPPS: Would you supply motor current at a lower price than 
for lighting? Could you supply us with the figures separately—that is, 
could you give, instead of 5'24d., what is the average price for lighting 
only ? —It is 5°28d. after deducting £1,232 received from the supply of 
current for motors, although this is really too large an amount to deduct, 
as this motor supply is given to one consumer under contract at a low 
average price. | 

Taking the averages which are given in your estimates down to the year 
1931, these represent not much more than half your allowed maximum? 
Ves; and if you take both kinds of current—lighting and motor—it is less 
than half the maximum, the average being 5'80d. against 8d. 

Now, with regard to power for motor-driving and heating, you look 
forward to having a substantial sale of current for these purposes, with a 
corresponding substantial income ?—Certainly. We put the total for the 
present year at 100,000 units—an increase of 22,000 over 1901—and 
estimate that within the next two years, when the continuous-current 
system is introduced into the Marylebone district, that we may look for an 
increase in each of these two years of 100,000 units, and when that system 
is complete the company will be in a position to sell current for motor 
driving and heating to such an extent that we may look forward to ао 
increase at the rate of 150,000 units a year for the next three years, and 
afterwards, for another period of three years, to a further increase of 
темен units a year, until we get, in 1910, 1,350,000 as the total for 

е year. 

Now, as to meter rental. How do you deal with those ?—Down to 1897 
the company charged rentals both for meters and for house tranformers. 
In 1898 the transformer charge was abolished. Meter rentals are set out 
in the estimates for four years, and show that, in addition to revenue from 
the sale of current, 3 per cent. more was received by the company in each 
year from meter rentals. We have a right in our provisional order to make 
these meter charges, but the consumer may put up his own meters. It is, 
however, the invariable custom of the company to supply the meter. 

Then, what about the public lighting? — We have not dealt with any 
expectation in respect of street lighting in the future. So far as there is 
any public lighting it is included in our past figures. There a few lamps 
supplied by the company in Regent-street, the revenue from which is a 
negligible quantity. 

(To be continued.) 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

The directors of the Metropolitan Electric Supply Co. (Ltd.), 16, 
Stratford-place, London, W., invite applications for the position of 
chief engineer of the company. Applications to secretary, Mr. E. 
Cunliffe Owen. See advertisement. i 

Preston Corporation require a resident electrical engineer capable 
of designing and superintending the construction and working of 
electric tramways. An advertisement contains further particulars. 
Applications to the town clerk (Mr. H. Hamer), Town Hall, Preston, 
by noon Sept. 8. | 

Doncaster Electricity committee invite applications for the position 
of chief assistant electrical engineer, Applications to chairman of 
committee, Electricity Works, Grey Friars-road, Doncaster, by 16th 
inst, See advertisement. 

An assistant mains engineer is required for the electricity depart- 
ment of Bristol Corporation. Applications to city electrical engineer 
(Mr. H. Faraday Proctor) by Sept. 16. See advertisement. 

_ Maidenhead Corporation have vacancy for a pupil at their electri- 
city works Applications to resident electrical engineer (Mr. C. O. 
Milton), Guildhall, Maidenhead, by Sept. 20. 

Rochdale Corporation have a vacancy for a shift engineer. Appli- 
cations to borough electrical engineer by noon Sept. 8. 

Sunderland Forge and Engineering Co. (Ltd.), Pallion, Sunder- 
land, require a foreman armature winder. See advertisement. 

An electrical assistant is required for a large factory in the South 
of England. See advertisement. 

" A working electrician is required to look after a continuous-current 

ighting and power plant, bells and signals, See advertisement. 
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Mr. R Coveney, formerly superintendent of the Cardiff electricity 
works, and recently in the service of the Isle of Thanet Electric 
Light and Traction Co., has been appointed manager and resident 
engineer of the Ashton-under-Lyne Corporation electric tram ways. 


Mr. R. Borlase Mathews, Wh.Ex., has been appointed teacher of 
magnetism and electricity and electrical engineering at the Great 
Eastern Railway Mechanics Institute, Stratford. 


Mr. Fernie, assistant engineer at Worthing, has been appointed on 
the staff of the Edinburgh Corporation electricity department, and 
Mr. Broadhurst, of Watford, succeeds Mr. Fernie. 


Mr. J. Keenan, of Bradford, has been appointed assistant qngineer 
at Taunton Corporation electricity works. 


Owing to the imminent transfer of the undertaking of the Wool- 
wich District Electric Light Co. to the Woolwich Borough Council, 
Mr. T. M. Colson has resigned his position of resident engineer in 
order to become engineer and manager to the Hamilton Electricity 
Supply: Mr. H. Walker has been appointed successor to Mr. Colson 
at Woolwich. | 


EDUCATIONAL NOTICES. 


Owens College, Manchester.—We have received a copy of the 
syllabus of courses on electro-chemistry and electro-metallurgy given 
at Owens College, Manchester, together with particulars of fees, &c. 
The director of the physical laboratories is Prof. Arthur Schuster, 
Ph. D., F. R. S., and the assistant lecturer and demonstrator on electro- 
chemistry is Mr, R. S. Hutton, M.Sc. 


Technical Education.— The Associations of Technical Institu- 
tions, of which Prof. J. A. Wertheimer, B.Sc., is hon. secretary, has 
just published a set of interesting statistics in regard to technical high 
schools in the German Empire. These statistics show that these 
schools seldom contain students under 18 years of age. The figures 
are for the winter session 1901-2, and relate to the high schools of 
Aachen, Berlin, Darmstadt, Dresden, Hanover, Karleruhe and 
Munich. In the civil engineering division the total number of 
students was 2,957, in mechanical and electrical engineering 5,503, 
in the chemical and metallurgical division 1,180. For purposes 
of comparison, figures are appended for the United Kingdom, 
and show for all branches of engineering 2,259, aud for 
applied chemistry, including dyeing, metallargy, &с., 667. In 

e figures for the seven German high schools in our list, 
the total number of studente in attendance was 11,032, plus 283 
foreign students at Karleruhe, 1,775 non-matriculated students and 
962 casual studente, making a total of over 14,000 in the followi 
subjects :—Agriculture, architecture, civil engineering, me:hanica 
and electrical engineering, naval architecture and marine engineering, 
chemical and metallurgical, general knowledge and chemistry. The 
figures for the United Kingdom are for students 15 years old 
and upwards who took couplete technological courses at all 
the chief universities, colleges, үи &c., in the kingdom 
where the following branches of technology are included :—Agri- 
culture, brewing, building trades, bakery and confectionery, 
chemistry (applied), including dyeing, metallurgy, &c. ; engineering, 
forestry, leather industries, mining, naval architecture, navigation, 
telegraphy and textile industries. The total number of these 
students is 3,873. In the German figures first, second, third and 
fourth-year students are given, as well as those who have attended 
for more than four years, and in the United Kingdom figures first, 
second and third-year students and those who have attended more 
than three full years. The statistics show most significantly how 
much larger is the number of students attending the German high 
schools compared with those attending the more or less similar 
educational establishmenta in the United Kingdom. The population 
of the German Empire is 56,345,014 and of the United Kingdom 
41,454,021. 


Airdrie —Pablic electric lighting was inaugurated on Monday. 
The Council obtained a provisional order in 1898, which was trans- 
ferred to the Scottish House-to-House Electricity Co. about 18 
months ago. For public lighting 10 arcs and over 100 16 cp. 
incandescents are employed. | 

Aberdeen.—The report of the city electrical engineer (Mr. J. А. 
Bell) on the past year’s working of the electricity undertaking, states 
that the tramway department has become a larger consumer ; 172 
additional consumers have been connected during the year, 45 being 
private residences. The total number of consumers is now 950. 90 
new motors, aggregating 353 H.P., have been added, 66 being hired 
fromtheCorporation. The total number of motors is 216, representing 
838 н р. Electrical heating has increased by the equivalent of. 621 
33-watt lamps, and 46 private arc lainps have been added, 
the total 235. Public arc lamps, including harbour lighting, stan 
at 235. The total number of consumers on the mains for lighting, 
heating, cooking, motors, &c. (excluding traction) on July 31, was 
equivalent to 101,473 33-watt lamps. 

Alnwick.—Electric current was supplied here for the first time 
on Thursday last by the Norzhern Counties Electricity Supply Co. ! 
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Bridlington.—Application has been made for sanction to a loan 
of £25,000 for electricity works. A recent canvass has shown the 
Council that a numberof tradesmen desire a supply of electric current. 


Burnley.— On Wednesday a proposal to expend £4,500 on exten- 
sions of the electricity generating plant was referred back by the 
Corporation. 

Bury (Lancs. ).—The Council decided yesterday to serve notice on 
the Bury, Rochdale and Oldham Tramway Co. to sell so much of its 
undertaking as lies within the borough area. 


Cannock.—A committee has been formed to visit electricity 
works in Great Britain with a view to preparing an electric lighting 
and refuse destructor echeme for this district. 


Cheltenham.—The Council is seeking authority to apply for a 
rovisional order to extend the area of electricity supply to Leck- 
ampton, Swindon, Prestbury, Southam, Brockhampton and Wood- 

mancote. 

Mr. Lawrence has given notice of the following motion :— 

That a statement as to the financial position of the electric lighting 
undertaking of the Corporation be forthwith prepared, showing (1) the 
amount of money expended on capital account to March 31, 1902 ; (2) the 

rofit or loss on revenue account for the past year, before and after paying 
interest on loans and the| amounts set aside for sinking fund ; (3) the 
amount of accumulated deficiency or accumulated profit for the seven 
years, 1896 to 1902. 

Chile.— There is neither electric nor gas lighting in the town of 
Talcahuano, except some isolated electric lighting plants, owned 
chiefly by the Government, for lighting the docks aud buildings. 
The British Vice-Consul considers there is an opening for British 
enterprize here. The town has a population of 18,000. 

Traiguen, a neighbouring town to Talcahuano, is lighted electri- 
cally by plant installed by a German firm. There is also in this 
town a private electric railway running fron a large mill to the 
Government railway. Installations of electric lighting and tram ways 
on a small scale is a feature of the somewhat slow development in 
this part of the world. 


Compulsory Arbitration.— At the sitting of the Trades Union 
Congress yesterday (Thursday) & motion in favour of compulsory 
arbitration in labour disputes was rejected by 961,000 votes to 
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Coventry. Sanction to loans of £19,411 for additional generating 
plant and extensions of mains, and of £1,000 for the provision of 
са motors to be let out on hire, have been received by the 

uncil. 


Crewe — The Council has decided to obtain a report from an elec- 
trical engineer on the various electric tramway schemes which have 
come before the Council for sanction. 


Croydon.—The Corporation propose to lease to the British Electric 
Traction Co. or their approved nominees the tramways from the Red 
Deer to Purley, from Thornton Heath Pond to Norbury, and the 
line along Station-road and Wellesley-road for 18 years and seven 
months from June 1, 1902. The lessees pay as yearly rental 6} per 
cent. on the cost of construction and electrical equipment, roiling 
stock and other works carried out and expenditure incurred by the 
Corporation, and £100 per mile annum for the maintenance of 
the routes; also, by way of further rent, an annual sum equal to 
interest at the rate of 64 per cent. upon moneys expended by the 
Corporation, with the consent of the les:ees, on the construction, 
Improvement or alteration of any works connected with the tram- 
ways. The company will purchase from the Corporation, during the 
term of the lease, all electrical energy required for working the lines 
at 2d. per unit. 

Dewsbury.— Friction has arisen between the Corporation aud the 
British Electric Traction Co. as to the manner in which the latter are 
constructing their tramways in the district, and an appeal has been 
made by the Corporation to the Board of Trade. 


Douglas (Isle of Man).—Mr. O. R. Edmondson sends us a brief 
description of the journey taken by their Gracious Majesties the 
King and Queen on the electric tramways at Douglas. Their 
Majesties were accompanied by Princess Victoria and the Portuguese 
Ambassador, and travelled by saloon car over the lines of the Isle of 
Man Electric Tramways and Power Co. from Douglas to Ramsey, a 
distance of 18 miles, in one hour. The car was in charge of, and was 
driven by, Mr. Frank Edmondson, the company’s chief engineer. Mr. 
Edmondson claims that this is the first occasion on which His Majesty 
has made use of the electric tramway as a means of locomotion. 


Dover.—In consequence of the acquisition of the undertaking of 
the Dover Electricity Co., the engineer (Mr. Woodman) and the 
secretary (Mr. Beeton) have been requested to attend future meet- 
ings of the Council. 

East Ham.—An electric tramway extension from the Beckton 
railway crossing to the Ferndale” was opened for traffic last week. 

Exeter.—Sanction to a loan of £66,478 for the erection of new 
electricity works has been obtained by the Council In granting 
the loan the Local Government Board have struck out £1,400 in 
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respect of a debt on the old works. The aecepted tender for the 
erection of the new station amounts to £14,000, and the tender for 
plant and general equipment, £29,707. Other items include exten- 
sion of mains, £9,000 ; main feeders, £3,500 ; sub-stations, switch- 
gear, &c , £1,000 ; transformers, £1,138 ; meters, £1,800 ; mechanical 
stokers and accessories, £1,400; feeding pump and weighbridge, 
£1,200; contingencies, £2,000. The Council have confirmed the 

rovisional acceptance of the tender of the British Westinghouse 
бо, for the plant and equipment of the station at £39,707. 


Foots Oray and Sidcup.—The Council are considering the ques- 
tion of adopting electric lighting, and negotiations are proceedin 
with the Bexley District and Woolwich Borough Councils in regar 
to supply of electricity in bulk. 


Glasgow.—The Tramways committee prope to pay their con- 
sulting engineer (Mr. H. F. Parshall) £250 for two visits made to 
America to expedite the completion of electrical machinery and 
engines for the Pinkston power station and for other extra work, and 
also £250 in respect of his keeping, at the request of the general 
manager, a second resident engineer in Glasgow for 12 months, which 
was not provided for in the agreement with Mr. Parshall. The 
general manager (Mr. Young) has reported that the great majority 
of the cars have been provided with the Tidswell guards, and others 
are being fitted up. 

Prof. A. Barr reports that he has tested the two Musgrave engines 
in the Pinkston power station, and finds that they fulfil all the con- 
ditions of the contract. 


Halifax —The Tramways committee recommend extensions of 
the tramways from Stump Cro:s to Hipperholme and from Salter- 
hebble to Greetland. 

Hawick.—A company is promoting a scheme for the construction 
of electric tramways here, and at the last Council meeting it was 
decided, on the motion of Provost Mitchell, to grant wayleaves on 
terms to be agrecd. 

Holyhead.—The Council have purchased a site for electricity 
works at £3,000. An electric lighting scheme prepared by Mr. 
Pryce White (estimated to entail an expenditure of about £10,000) is 
under consideration. | 

Lanchester.—The Rural Council have decided to adopt electric 
lighting, provided arrangements can be made with the Hamsteels 
Colliery Co. for a eupply of current. The company is already sup- 
plying current to Quebec, a neighbouring district. 


Leeds.—The Council are recommended to extend the electric 
tramway from Oldfield-lane into Lower Wortley. 

Lewes.—The Council have postponed consideration of the tender 
for extensions of the electric lighting until their next meetiog. The 
estimate, which includes 13 arcs at £13 per annum, amounts to 
£223. 10s. 

Light Railways.—The Board of Trade have, after modification, 
confirmed the Wakefield and District Light Railways (Extension-), 
the South Norfolk Light Rail way (Extension of Time), and the Spen 
Valley and Morley Light Railways (Extensions) orders. 


Long Eaton.—The Council have made arrangements with the 
West End Mill Co. for the supply of electric current for public 
lighting. 

Mica Deposits.—It is reported that import ant deposite of mica 
have recently been discovered in French Guinea. Samples can be 
aeen at 63, Boulevard des Dames, Marseilles, and inquiries regarding 
the working of these deposits must be made to M. Famechon, 
Conakry, French Guinea. 

Monmouth —Extensions of the electric light mains to afford a 
supply of current to the borough court and jury room are being mate. 


Municipal Telephony.— Worcester General Purposes committee 
on Tuesday sought authority to engage Mr. А. R. Bennett, at a fee 
of 30 guineas, to prepare a report on the question of establishing a 
municipal telephone service. A long discussion took place, and an 
amendment was moved to refer the matter back for further considera- 
tion. Ultimately both amendment and resolution were rejected by 
large majorities. 

Rotherham Couucil were recommended by a committee on 
Wednesday to support the application of Sheffield Corporation for 
a licence to establish а municipal exchange for the Sheffield area, 
but an amendment referring the matter to the Parliamentary com- 
mittee was adopted. Ald. Gummer thought it of no use “ jumping 
out of one monopoly into another,” and they ought to have fuller 
information in regard to the proposals of Sheffield. 

Mutford and Lothingland.— Messrs. Barber and Croft are 
applying for an order to supply electricity in this district. No 
objection will be raised by the Council. 

Northampton.—The Council, having failed to come to terms with 
the Northampton Electric Light and Power Co. for the purchase of 
its undertaking, has decided to apply for a provisional order for 
establishing electricity supply. he company offered to give a 
supply for the Council's tramway at 1]d. per unit. 
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Norwich.—The Council on Tuesday authorised the expenditure 
of £7,363 for the extensions of the electricity undertaking set out in 
our last issue. 


Patent Amendment.—Notica is given in an advertisement that 
Mr. W. M. Brown, of 240, Locust-street, Johnstown, County of Cam- 
bria, Pennsylvania, U.S.A., seeks leave to amend specification of 
letters patent No. 9,786 (1902) for “Improvements in electric 
switches and in the application of same to electrically propelled 
vehicles." Particulars of the proposed amendment are given in the 
Illustrated Official Journal (Patents) of Aug. 27, and notice to oppose 
must be given within one calendar month from that date. 

Perth —The Council have decided to proceed to arbitration on 
the question of the purchase of the local tramways. 


Railway Station Lighting.—The North-Eastern Railway Co. 
have adopted electric lighting at their station and mineral sidings 
at Kirkby Stephen. The water power of the river Eden is utilised in 
the generation of current, The contract for the supply and erection 
of plant was placed with Messrs. Gilbert Gilkes & Co, of Kendal. 


Reigate.—Application for a loan of £3,590 for cable extensions 
has been made. 


Ross.—The local electric light company is about to quote terms 
for a supply of electric current for public lighting. 


Sicily.—In a report on the trade of Sicily for the year 1901 Mr. 
Consul Churchill states that the use of electrical machinery in the 
sulphur mines of the Catania district is increasing, and there has 
recently been erected at the Trabonella mine, the largest on the 
island, a 190 нр. gas-engine plant with equivalent Dowson gas- 
producing apparatus. The installation includes four 110 B. P. 
dynamos for generating current for winding, surface haulage, a 
number of 20 H.P. pumps, electric lighting, both surface and under- 
ground, and for a mill which grinds macaroni, &c., for food for the 
workpeople, ensuring economy and cleanliness in manufacture and 
preparation. 

he operations in the Catania district of the Helios Co. have been 
suspended, owing to the prevailing financial depression in Germany. 
The company had already completed about 3 miles of line, and some 
£20,000 caution-money is involved in thess operations. The work 
is being carried out for the municipal authorities of Catania. 

Slough —The Slough and Datchet Electric Supply Co. (Ltd.) was 
recently formed to supply electric current in Slough and Datchet. 
Negotiations are in progress for the acquisition of a site for the 
station, and orders br generating plant, &c, have been placed. 
Current will probably be available during the coming winter. The 
Windsor Installation Co are interested in the new company. 


Smoke Nuisance —At the South-Western Police Court (London) 
on Wednesday, Battersea Borough Council appeared to a summons 
(issued by the Council) for allowing black smoke to issue from the 
chimney of the municipal electricity works. The solicitor (Mr. P. 
Caud well) created amusement by saying that he appeared for the 
complainants and the defendants. The magistrate ultimately made 
the usual prohibition order on a first offence, 


South Africa —The British and South Africam Export Gazette, in 
a trade report for the past month, states that two Natal municipali- 
ties have entered the market for tramway material and rolling stock. 
The boom in motor cara at Cape Town, Bloemfontein and Johannes- 
burg is responsible for much business in hand and in course of 
registration. Valuable contracts for pipes and tubes continue to be 
received on account of municipal and mining corporations. The call 
for mining machinery, stamp batteries and general equipment is 
steady and improving, but shipments to Cape Colony and Natal of 
electrical goods have been much below previous forwardings, The 
enlargement in the consignments of telegraph material is due mainly 
to Government requirements for the Orange River Colony. 

Durban Municipal Council propose to establish a telephone 
exchange, at an estimated cost of £80,000, and tenders are to be 
invited. 

The equipment of the new Nata! Government railways machine 
shops at Durban is being supplied by the South African General 
Electric Co. It includes 119 electric motors, varying from 15 Н.Р. 
to 4 HP, and six 300 1.H.P. steam dynamos, three electric cranes, six 
electric capstans, &c. At the Maritzburg machine shops a three 
phase plant for lighting and power is being erected. 

Tenders for plant for a new electricity station at Durban, entailing 
an expenditure of £25,000, are to be invited. 

At a recent meeting of the Durban Council objection was made to 
the acceptance of the tender of Messrs. Macartney, McElroy & Co. 
for additional tramcars at £10,000, on the ground that a British 
firm actually manufacturing cars should be given the preference. 
The mayor explained that the motora would be of British make, but 
the car bodies would have to be procured from America, as they 
were urgently wanted. 

Маты итд Council will shortly invite tenders for tramway rolling 
stock, motors, dc. 

Pretoria Council are considering the question of the construction 
of electric tram ways, but in the meantime the Pretoria Tramway Co. 
has applied for leave to resume its horse-drawn service, 


The various improvement works projected by the Johannesburg 
Council will involve an expenditure of about £6,000,000. Electric 
tramways and extensions of the electric lighting syatem are among 
the schemes under consideration. 

Tendera are being invited for the erection of electricity supply 
works at Ladysmith. 

In connection with the new harbour works at Cape Tuwn the engi- 
neer's proposals include electric lighting and the provision of electric 
cranes, 

The erection of electric power plant at the Sabiwa Central gold 
mine, Rhodesia, is under consideration. 


Southwark (London).—The Borough Council have been notified 
by the London Electric Sapply Corporation of intention to lay 
high and low-tension mains in some thoroughfares in the d istrict, 
and to construct underground converter chambers and inspection 
boxes of the usual pattern; and also by the County of London Co. 
of intention to lay conduits along the north side of St. George's-road. 


Swansea.—The Tramways committee, which has been for some 
time investigating the merits of the various systems of electric trac- 
tion, now recommends that the extensions of the electric lines in the 
district be made on the Kingsland mechanical surface contact system. 
се ва of the proposed extensions is about 34 miles of double 
track. 


The Telegraph in German Bast Africa.—The German Impe- 
rial Chancellor (Count von Bülow) has replied to the German 
Colonial Society's application for an extension of the telegraph 
Abina in the Cameroons that, though the Government recognises 

e importance of establishing an extendel network of telegraph or 
telephone lines, the obstacles in the way of speedy action being 
taken in that direction lie in the financial dependence of the pro- 
tectorate, whilst there was no justification for the allo:ation of 
moneys to that purpose out of proportion to the undevelo 
economic position of the colony. He further pointed out that the 
telephone line between Victoria and Buea had been completed, and 
the work of establishing a telegraph line between Duala and Buea 
had been commenced. The colonial estimates for 1903 will include 
a proposal for connecting Duala and E'deg by telegraph. 


Tramway Bye-laws.—Leeds Council are reported to have sanc- 
tioned some new bye-laws which give permission to conductors of 
the municipal tramcars to allow an excess of passengers on tramcars 
on wet days and holidays, the conductor to be the judge of the 
weather outlook, but on holidays to have no option but to admit 
eight extra passengers if they can be squeezed in. The statement we 
give above has gone the round of the public journals, and no ques- 
tion has been raised as to the power of the Leeds Council to 
encourage any such overcrowding. The question arises whether, 
bye-law or no bye-law, a person in charge of a licensed vehicle will 
be allowed to carry an excess number of passengers. 


Underground Telegraph Wires.—In a communieation to the 
Hull Chamber of Commerce, the Postmaster-General states that the 
underground telegraph system from London to the North is being 
extended to Warrington, where it will join the existing undergrouud 
line between Manchester and Liverpool. Next year the line may be 
continued, not only northwards towards Scotland, but also eastwards 
towards Leeds and Bradford. 


Wallasey.—Application has been made for a further loan of 
£52,350 for extensions of the electricity works to meet probable 
requirements to 1910. The loan includes £1,140 for additional land, 
£4,506 for engine house and £4,000 for boiler house, £500 for offices, 
£2,000 for chimney, &c., £3,750 for five boilers and seatings, £1,00) 
for economiser, £1,500 for two condensers, £18,000 for three 500kw. 
direct-current generators, £3,000 for fuel stores and elevators, £3,500 
ы 5 switch-gear and sub-stations, and £5,600 for 7 miles 
of cable. 


Wolstanton.— The Board of Trade has informed the Council that, 
as at present advised, it is not prepared to require the Potteries 
Electric Traction Co. to so employ speed indicators that they sball 
be visible to persons inside the cars, 


Worcester.—The Worcester Tramways (Ltd.), who are convert- 
ing the city tramways to electric traction, have applied for an 
extension of time beyond Dec. 1, when they are bound to take 
electric current from the Corporation mains, as owing to the rejection 
by the Council of the scheme for double lines in the centre of the 
city, unavoidable delay had been caused, and new plans had had to 
be үер. The Tramways committee, in view of the fact that as 
far back as April they urged the company to complete their work by 
July, and that the new generating station would be completed in 
time to supply the current, urged the Council to refuse the extension. 
and this suggestion was adopted. 


Workhouse Lighting.—The Newcastle-on-Tyne Guardians, who 
are re-modelling their establishment, have decided to adopt electric 
enne a ot of 3 d 

arlington Guardians are considering a proposal to light their 
workhouse electrically. Lig й 
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Worthing.—The Council have engaged Messrs. Burstall and Monk- 
house to prepare plans, &c., in connection with their P light 
railway scbeme, at a fee of 125 guineas. The question of obtaining 
powers for extending the electric lighting mains to the parishes about 
to be included in the borough is under consideration by the Electric 
Light committee. 


Annual Outing.—On Saturday the staff and employés of the Sir 
Hiram Maxim Electrical and Engineering Co. had their annual 
outing at Margate. The company dined at the Arcadian Hotel, Sir 
Hiram Maxim presiding, supported by the works manager (Mr. A. 
W. Hill) and the members of the staff. Mr, Hill proposed the toast 
“Success to the Company,” and Sir Hiram, in replying, said that 
the company, with others, were feeling the unfair foreign competition, 
and it would need the united efforts of all branches of the company 
to work together with a view to keeping costs as low as possible. 
Their business was growing larger every day. 

Presentation.— Last week & marble clock and a pair of bronze 
statuettes were presented by the staff of the Weston-super-Mare and 
District Electric Supply Co. to Mr. 8. С. Leech, engineer and 
manager, on the occasion of his marriage. 

Marriage. —Mr. T. J. Ballard, mains department superintendent, 
Sheffield electricity works, was married on Aug. 27, to Mies Agnes 
Thompeon, eldest daughter of Mr. J. T. Thompson, South-street, 
Sheffield Moor. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Reading Corporation invite tenders for the supply, delivery, draw- 
ing in and connecting up of all feeder cables, rail return cables, test 
wires, &c., with joint boxes and jointing, and the carrying out of 
tests ; also the supply, delivery, erection and connecting up of all 
poles, brackets, wires, cables, insulators, switch-boxes and other 
fittings, and the carrying out of tests, for their electric tramways 
department. Specifications, &c., from the engineers (Mesers. J. Bowen 
and I. E. Winslow), Town Hall, Reading, and specifications and draw- 
ings may be seen at, but not obtained from, the office of Mr. I. E. 
Winslow, 35, Parliament-street, Westminster, S.W. Tenders to 
chairman of Tramways committee by noon, Sept. 18. An advertise- 
ment contains further particulars. 


Swindon Corporation invite tenders for the supply, delivery and 
erection of one complete * with all instruments 
and accessories. Specifications, &c., may be seen at the offices of the 
consulting engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Aune's-gate, Westminster, and 78, King- street, Manchester, and may 
be obtained from the former office only. An advertisement contains 
further particulars. Tenders to the town clerk (Mr. Robert Hilton) 
by Sept. 19. 


Bristol Electrical committee invite tenders for two 750 kw. single- 
phase steam alternators. Specifications from the city electrical 
engineer (Mr. H. Faraday Proctor), Temple Back, Bristol, to whom 
t2nders by noon Sept. 16. See advertisement. 


Bristol Guardians invite tenders for supply of boilers, heating 
apparatus, laundry and kitchen machinery | general engineering 
plant and for electric wiring and fittings, &c., for their new infirmary 
at Stapleton. Tenders to clerk by noon Sept. 10. 


Burton-on-Trent Corporation invite tenders for the supply and 
laying of electric mains, conduits, junction boxes, &c. Specifications, 
&c., may be inspected at the offices of the consulting engineers 

Messrs. Kincaid, Waller and Manville), 29, Great George-street, 
estminster, or at the borough engineers office, Town Hall, Burton- 
on-Trent, from either of whom copies, with forms of tender, may be 
obtained. An advertisement contains further particulars Tenders 
to town clerk, Town Hall, before noon Sept. 30. 


Dundee Gas Commissioners invite tenders for the supply and 
erection of water-tube boilers, with mechanical stokers and super- 
heaters and induced draught apparatus. Further particulars are 
given in an advertisement, Specifications, &c., from the city elec- 
trical engineer, Mr. Walter H. Tittensor, and tenders to the clerk 
(Sir Thomas Thornton, LL.D.), City Chambers, Dundee, by Sept. 24. 

Dundee Gas Commissioners also invite tenders for the supply of 
carbons for public lamps. Specifications from city electrical engi- 
neer (Mr. Walter H. Tittensor), and tendera to Sir Thomas Thornton, 
LL.D., by Sept. 24. See advertisement. 


The eee of the Vest London School District invite tenders for 
the electric lighting, &c., of their schools at Ashford, Middlesex. 
Further particulars are given in an advertisement, Specifications, &c., 
may be inspected at the office of the consulting engineer (Mr. T. J. 
Digby), 32, Shaftesbury-avenue, W., or ab the schools. Tenders, 
addressed to the managers at the schools, Ashford, by 6 p.m. 25th inst. 


. The Directors of the Commercial Gas Co. invite tenders by 17th 
inst. for the pu stock and for the production of retort carbon for 
12 months from Sept. 30. Some further particulars will be found 
in an advertisement. 


By command of the Postmaster-General tenders will be received 
until 10 a.m. of Sept. 29 for the supply of Swedish, Norwegian or 
Finland red fir telegraph poles, and for creosoting same. Forms 
of tender and particulars of Mr. S. C. Hooley, controller of stores, 
G.P.O., London, E.C. 


Aston Manor Urban District Council invite tenders for steel coal 
bunkers and a coal conveyor for their electricity generating station. 
Tenders to chairman of Electric Lighting and Tramways committee 
by noon Sept. 19. 


The directors of the North-Eastern Railway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
о double track) in the neighbonrhood of Newcastle on-Tyne. 

enders to secretary, York, by noon Oct. 7. 


King's Norton and Northfield Urban District Council are prepared 
to lease their powers under their electric lighting order of 1898. 
Offers to Mr. E. Docker, 10, Newhall-street, Birmingham, by Sept. 18. 


Bedford Electricity committee invite tenders for the supply and 
delivery of two boiler feed pumps. Tenders to chairman by Sept. 15. 


Southampton Corporation invite tenders for electrical plant for 
street alarms, steam fire engine, &c. Tendera by 24th inst. 


Bury Tramways committee invite tenders for construction of per- 
manent way of four tramway routes. Tenders by Sept. 24. 


St. Petersburg (Russia) Town Council require tenders for the 
reconstruction of the existing three horse-drawn tramways in the 
city to electric traction, and for the construction and equipment of 
an electric power station. Conditions of tender, &c., can be obtained 
(by post or арп from the Stadt-Amt., St. Petersburg, where 
projects have to odge and tenders sent by the 1st (14th) Nov. 


Tenders are called for by the Spantsh postal telegraph authorities, 
Madrid, for the construction, laying and maintenance of a submarine 
telegraph cable between Santa Isabel de Fernando Po and Kings 
Belltown, in the Cameroons, the length of the cable being 71 nauts. 
Tenders to the Director-General of Posts and Telegraphs, Madrid, 
by Sept. 29. 

The Minister of the Interior, Madrid (representing the Director- 
General of Postal Telegraphs), is authorised to purchase, without 
formality of tender, 17,000 telegraph posts, 12,500 7 metres in length, 
3,500 8 metres and 1,000 9 metres, at prices fixed for the last sup- 
plies of th» goods, Particulars are given in the Madrid Gazette for 
Aug. 19. 


We recently gave particulars of 30,000 porcelain telegraph insu- 
lators required by the Spanish Department of Posts and Telegraphs, 
Madrid. Under the same conditions a further quantity of 30,000 

orcelain telegraph insulators are now required. Tenders by Sept. 10. 

he conditions, which are the same as for the former supply, are 
published in the Madrid Gazette, in which all particulars relating to 
Spanish Government tenders will be found. Any copy of the Gazette 
can be seen, by appointment only, at The Electrician offices. 


TENDERS RBOEIVED AND ACCEPTED. 


Wolverhampton Guardians have accepted the tender of Messrs. 
G. H. Woods & Co., Blackburn, for the supply and erection of 
electricity generating plant, and for wiring, supplying fittings, &c., 
for the electric lighting of the new workhouse at New Cross at 
£6,802. The contractors will instal Belliss engines, E.C.C. dynamos, 
Chloride accumulators and Callender mains. 


Messrs, Willaus and Robinson (Ltd.), Rugby, have recently received 
the following orders :— : 

For a 600 H. P. engine for driving a traction generator of the Lancashire 
Dynamo and Motor C». at Wrexham. 

Two 380 н.р. engines for direct coupling to dynamos of the Cie Inter- 
nationale d’Electricité for the Liége City electric tramways. 

Warrington Corporation have accepted the tender of Messrs. G. F. 
Milnes & Co. for a set of car-lifting jacks,.an armature-removing 
bogie, and two 12-ton travelling jacks for £62, and that of the 5. 
Helens Cable Co. for cables at £276. 43. 61. 


Eastbourne Council have accepted the tender of Messra. Manlove, 
Alliott & Co. for the supply and erection of a six-cell refuse 
destructor and three boilers at £3,892. 


The following contracts have recently been placed with Messrs. 
Belliss and Morcom (Ltd.), Ledsam-street Works, Birmingham :— 

One 400 Hr. steam engine coupled direct to a British Westinghouse 
dynamo, for Farnworth. 

A 200 н.р. engine coupled to a Dick-Kerr generator, for Epsom. 

Four 145 H.r. engines coupled direct to British Westinghouse generators, 
for Stretford. 

T wo 500 н.р, triple expansion engines for coupling to Crompton dynamos, 
for Bloemfontein, South Africa. 


Dover Town Council have accepted the tender of the British Insu- 
lated Wire Co. for cable extensions to the Admiralty Pier. 
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Worthing Corporation have accepted the tender of Мазвга, R. W. 
о & Co. for steam and exhaust pipe’, condensing plant, &c, 
at £438. 


The tender of Messrs. Rowland Carr & Co., 6 and 8, Lime-street- 
square, London, E.C., has been accepted for the supply of 14 miles 
of cast-iron troughing by the Maidstone electricity department. 


BUSINESS NOTICBS. 


Messrs. R. Waygood & Co. (Ltd.) have acquired the business of 
the Otis Elevator Co. (Ltd.), and in future will trade as Waygood and 
Otis (Ltd.) Although their various productions will be manufac- 
tured in this country, an arrangement has been made with the Otis 
Elevator Co. (U S.A.) whereby they acquire the exclusive licence and 
use of all their patents, patterns and designs. The company’s 
principal works, head office and city offices will re main as at present. 

Dr. Heinrich Traun, trading as the Harburg India RubberComb Co., 
Hamburg and Harburg-o./E., has taken his sons, Mr. Heinrich Otto 
and Dr. Friedrich Adolph Traun, into partnership, and business will 
be carried on under the style of Vulcanite Works, Dr, Heinr. Traun 
& Sons, formerly Harburg India Rubber Comb Co. The British 
agent із Mr. F. Winter, 8, Rdeross- street, London, Е.С. 


The South-Western Electrical Contracting and Maintenance Co. 
are removing to 2, Fulham Palace-roud, S. W., and Mr. John Carnaby 
has been taken into partnership by the company. 


LIQUIDATIONS. 


At ен of creditors and shareholders of the Sensitised Paper 
Mfg. Co. (Ltd.) on Monday, the O.R. (Mr. Winearls) reported that 
the company was registered on June 19, 1900, to acquire from the 
Electrical Inkless Printing Syndicate (L*d.) the exclusive licence for 
England and Wales to use an invention for the manufacture of a 
special paper for printing purposes called sensitised paper, on which 
printing could be done without ink upon the application of an elec- 
tric current. The nominal capital of the company was £100,000 in 
£1 shares, but only seven shares had been allotted. The company 
which was to acquire the licence for £8,000 in cash and £60,000 in 
fully-paid shares never commenced business, and the purchase 
agreement was never carried out. No steps were taken to obtain 
working capital, and, beyond the purchase of machinery, nothin 

was done towards the manufacture of paper, The statement o 

affairs showed unsecured liabilities £916, the only asset consisting of 
unpaid calls, the value of which was uncertain. No quorum was 
раш ua either of the meetings, which were, accordingly, adjourned 

or & wee 


The Mavgano Electric Process (Ltd.) is to be wound up volun- 
tarily. Mr. Н. C. Emery, 15, George-street, London, E.C., is 
liquidator. 

The Metropolitan District Electric Traction C». (Ltd.) is to be 
wound up voluntarily. Mr. W. E. Mandelick, 16, Hamilton House, 
London, E.C., has been appointed liquidator. Claims by Sapt. 30. 

A. meeting of the er EE Works (Ltd.) will be held on 
Sept. 30 at 4, King-street, London, E.C., to receive an account of the 
winding up. 

A meeting of creditors in the liquidation of the Electric Lamp 
Regenerating Co. (Ltd.) will be held at Carey-street, London, W.C., 
on 19th inst. at 11:30. Contributories will meet at noon. 


Plant for Sale.—Mr. Thomas Johnson, Prescott-street, Wigan, 
has for sale three electric generating sets, each set giving 400 to 
600 H.P. Sze advertisement. 


Two complete Parsons steam turbine generating sets are for sale, 
Particulars from Mr. F. Stobart, Lambton Office, Fence Houses, Co. 
Durham. See also advertisement. 


Messrs. Whittaker Bros. (Ltd.), Dudley, have for sale a 16kw. 
compound-wound dynamo (230 volts) and a watt-hour meter. Sve 
advertisement. 


Messrs. Carr Bros., Darlington, have for sale a 150kw. alternating 
current three-phase D.T.-H. dynamo; a 60kw. three-phase motor 
and two spare armatures ; also three nearly new Babcock and Wilcox 
water-tube boilers. Further particulars in advertisements 


Tractors for Military Purposes.—The War Office competition 
for tractors for military purposes, which was announced for the 
spring of 1903, will be postponed until October, 1903. Intending 
competitors should apply on Oct. 1 for forms of entry for the com- 
petition to the Secretary, Mechanical Transport, War Office, Horse 
Guards, Whitehall, S.W., which should be returned by Jan. 1, 1903. 
See advertisement. 


Oatalogues, &c.—The Société d'Applications Industrielles, of 
20, Rue Lafayette, Paris, are issuing an attractive pamphlet describing 
the distribution of electrical energy in the department of the Aude 
at 20,000 volts. The pamphlet contains a map of the district and of 
the different works and other undertakings which the Société are 
supplying with current from their large generating works at Fabrezan, 


St. Georges, Narbonne and Carcassonne The situations of these 
stations are very piu and are well shown in some excellent 
photographs which are included in the pamphlet. 

Desrumaux's Automatic Water Softener and Purifier (Ltd.) have 
ready & pamphlet very fully describing the Desrumaux patent system 
of water softening and purification. Some large installations of this 
apparatus have been put down by the Desrumaux Company, aud 
illustrations of some of these are included in the pamphlet. | 

Dealing briefly with the merits of the Stirling boiler and describ- 
ing the different types and sizes of this apparatus, a catalogue reaches 
us from the Stirling Boiler Co., 25, Victoria-street, Westminster, 
S.W. The text of this particular pamphlet relates chiefly to the use 
ot these boilers in sugar refineries, but the particulara given of the 
boilers are of general interest. Some excellent illustrations are 
included. 

The Emitevas Electrical Fittings Co.,31, Brooke-street, London, 
E.C., has a sheet circular ready directing attention to a special class 
of electrical fittings. 


Arc Lamp Gear.—The Gilbert Arc Lamp Co. inform us that they 
have brought out this year a new arc lamp raising gear, which has 
been adopted in many towns ; a special design of automatic cutout 
for arc lamps ; and a new automatic switch for switching on aud off 
incandescent lamps on arc lamp poets by means of the arc lamp 
circuit. 

Exports of Electrical Apparatus and Material—The follow. 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including ph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Aug. 27 to Sept. 2, with the ports 
of destination :— 

А frioa— Cape Town, £216; Durban, £263; East London, £50. 
Argentina —Buenos Ayres, £595 (including £206 telegraph material). 
Australasia—Fremantle, £34 ; Melbourne, £193 (telegraph wire); Perth, 
£65 ; Sydney, £225. British Guiana —Demerara, £160 (telegraph cable). 
Ceylon —Colombo, £205. Chin1—Shanghai, £159. Ho'land—Amsterdaw, 
£117. Hong Kong, £16. JIndia—Bombay, £75; Calcutta, £525 ; Madras, 
£16. Japan—Nagasaki, £212. Portugal Lisbon, £35. Russia — З" 
Petersburg, £320 (telegraph material). Spain—Malaga, £74. Straits 
Settlements—Singapore, £58. Total £3,414, against £298,015 in the 
corresponding week last year (Aug. 23 to Sept. 5). 


PATENT RECORD. 


а 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


July 17, 1902. 
. T. McIntyre. Edinburgh. Detachable link chain for ele trie 
light fittings. 
. J. H. Sapter. Newcastle-on-Tyne. Life-guard. 
. Tancyg TOOL AND Есествіс Co. and A. H. Barz. Brushes. 
. S. Jevons. Birmingham. Brushes. 
15,952. W. S. Anprews. Electric motor control. 
July 25, 1901, date of application in U. S.)“ 


(Date applied for, 


15,953. R. H. Reap. Controllera for electric motore. (Date applied for, 
July 26, 1901, date of application in U.S.)“ 
15,954. C. D. Haskins. Electric switches. (Date applied for, July 27, 


1901, date of application in U.S.)* 

E. M. Hewcert and T. E. Butron. Electrically operated switches 
for circuit-breakera. (Date applied for, Jan. 7, 1902, date of 
application in U. S.)“ | 

15,956. R. FM Him. Electric indicating instruments. (Date applied for, 

Nov. 21, 1901, date of application in U.S.)* 

15,963. C. VELLINO. Lead plates for secondary batteries. 

15,977. J. Busu and M. T. Mepway. Electric lifts. 


July 18, 1902. 
E. M. Monro and H. J. Rogers. Bristol. Mechanical rail scrap^rs. 
C. V. DRYSDALE. New Barnet. Wattmeter. 
16,015. E. L. Тновр. Electrolysing apparatus. 
16,041. A. C. RETROLLR. Electrical resistances. 
16,042. A. C. REYROLLE. Electric switches. 
16,048. H. LEITNER and R. N. Lucas. Dynamo-electric machinery. 
16,062 and Wr Н. H. Laxe. Electric railways. (General Electric 
Co., U.S. 
16,065. Н. Н. Laks. Third-rail contact shoes for electric railways. 
(General Electric Co., U.S.) 


July 19, 1902. 
16,072. W. J. Кошо. Glasgow. Electric motors for ceiling fans. (Р. S. 
Swan, India.) 


15,955. 


15,981. 
16,014. 
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16,002. E. Hvauzs and M. Reap. Manchester. Life-guard for electric 

tramcars. 

16,117. R. B. Ransrorp. Attaching pole pieces to castings of dynamos. 

(Deutsche Elektrizitäts Werke zu Aachen, Garbe, Lahmeyer & 
Co., A.-G., Germany.)* 

16,121. B. TvcHoNIskI and К. Dottrnagr. Telegraphing and telephoning 

on non-isolated submarine lines. 

16,130. A. Sims. Electric furnaces. 

July 21, 1902. 

J. Epmonpson, W. A. Purpon, J. W. Dawson and EDMONDSON 
AND Purpon. Halifax. Apparatus indicating current has reached 
a pre determined amount, and for closing switch. 

А. WHITE. Sunderland. Suspending electric light pendants, 

. I. V. ZEALANDER and W. WiLsON. Manchester. Cable and trolley 

wire hangers. 

. T. CHALMERS. Manchester. Lampholders. 

. W. N. STEWART. Electric fire-extinguishing apparatus. 

. J. W. Kink. Applying and removing incandescent lamps. 

. W. J. HARE and J. P. Harg. Electric train signals.“ 

16,205. A. Heytanp. Dynamo-electric machines. 

16,232. A. N. THoRIN. Regulating devices for arc lampe.“ 


July 22, 1902. 


16,142. 


Salford. Switches 


16,264. C. M. Dorman, R. A. Samira and Н. G. Baaes. 
and cutouts.* 
16,270. A. GorpeuiTH. Electric facia sign. 
16,295. H. H. Lakz. Switches. (G. E. Co., U.S.)* 
16,204. H. H. Laxe. Electromagnetic switches. (G. E. Co., U.S.)* 
16,519. G. C. Manks. Adjusting lamp cords. (Crescent Novelty Co., U. S.)“ 


. J. A. BAUER. Electric heating and cooking apparatus. 
. J. Davipson. Liverpool. Dynamor. 
J. G. W. ALDRIDGE. Collectors for electric railways and tramways 
on the overhead conductor system. 
W. S. BunNETT. Electrical selecting instruments.“ 
. Н. V1ERTEL and GEBR. Sremens & Co. Prevention of formation of 
deleterious vapours by electric discharges in air. 


July 23, 1902. 
. Н. Danzgr. Manchester. Accumulators. 
16,558. L. GuagwrrsCH. Manchester. Electrolytic processes. 
16,391. G. WEissMANN. Incandescent lamps, and to circuits and conductors 
therefor, for decorative and other purposes. 
16,594. G. L. ADDENBROOEE and L. Rosinson & Co. 
tances and the method of using same.“ 
16,402. H. SHoEMAKER. Wirelees telegraph systems.“ 
16,406. G. E. HEyr-Dia. Liverpool. Waterproofing covered or insulated 
wires and in apparatus therefor. 


July 24, 1902. 

A. J. Davipson. Croesgar. Electrically changing weaving shuttles 
before weft has become exhausted. 

J. T. ARMSTRONG and A. ORLING. Electric communication between 
distant stations. 

E. Gaup. Carbon-brush holder for dynamos. 

A. VANDAM and T. H. Marsa. A quick make-and-break snap-off 
tumbler switch. 

Н. Skrrox-Joxxs (W. P. Thompson & Co.). 
automobiles. (E. Cantono, Italy.) 

H. Lerrnger and R. N. Lucas. Cutouts and regulators. 

J. E. Bousrig.p (G. F. Redfern & Co.). Automatic electric chain- 
welding machine. (“Union“ A. G., Switzerland.)“ 


July 25, 1902. 
P. DEwurnsT. Liverpool. Electric lift controller. 
M. I. Por. Reducing attenuation of electrical waves. 
applied for, Dec. 14, 1901, date of application in U. S.)“ 


Adjustable resis- 


16,419. 
16,449, 


16,485. 
16,488. 


16,489. 


16,492, 
16,495. 


Electric motors for 


16,521. 


16,529. (Date 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


. JUSTICE (Rowland Telegraphic Co.). 
. JUSTICE (Rowlands Telegraphic Co.). 


. HOBART. 
. МАСКІЕ and GLYN. 
. Boutt (International Electrograph Co.) 


. KNOWLES (Stierlin). 


1901. 


. Quain. Electrical heating and apparatus therefor. 
. NETTER and QuEYROUL. Electric signals for railways. 
. Hackino, НАКсоск and LEIGHTON. Sectional conductor system of 


tramways. 


. Mason and Brown. Electrical time-checking clock. 
. Barrish THomson-Hovuston Co. (Haskins). 


Indicating devices for 
measuring instruments. 


. ВАВНАМ. Storage batteries. 
. SIBMENS Bros. & Co. and SIEMENS. 


Working and controlling of 
electrically-driven cars. 


. STIENS and SwrrH. Storage batteries and electrolytes. 

. SHOEMAKER and GREHRING. Wireless telegraphy. 

. MeWniRTER. Electricity meters. 

. Marino, Marmo, Marino and RatcHkowsky. Electrolytic depo- 


sition of metals. 

Telegraphic distribution. 
Telegraphic inter-communi- 
cation. 


. MuRDAY and STANDARD TR Co. Electric clocks. 
. WEST. 
. Ноокнлм. Electricity meters. ` 
. HARDINGHAM (Waskowsky). 


Storage batteriee, 


* 


Connecting boards for junction boxes 


and multiple cables. 
RicHTER and EscHLER. Electric automobile motors. 


. RICHTER and EscHLER. Electric traction motors. 
. Рбввскк. Electrodes for galvanic batteries. 

. EDMONDBON, | 
. Hgaton and Змітн. Plug and socket detachable swite 

. Copp. Arc lamps. 

. Marsu and Lucas, Switches and combinations of same with wall 


Electric ignition. 


plugs. 

Alternating-current transformers. 

Dynamo-electric machines. 

Distantly reproducing 
pictures. 

RoBINSON. Cable carts aod drums. 

Mawson and Mirza. Electric lighting of railway carriages. 


. Timon. Protection from falling wires. 


BRITISH WESTINGHOUSE ELECTRIC AND Мес. Co. (Stilwell). Circuit- 
breaking apparatus. | 

Hakrid and GLASER. Lamp socket or holder. 

Current distributing and collecting devices, 


17,641. HoBART. Dynamo-electric machinery. 
17,656. REDFERN (Soc. Anon. de l'Industrie Verriere et ses dérivés). 


17,664. 
17,766. 
17,860. 


18,023. 
18,079. 


252. 
993. 
1,402. 


1,435. 
1,684. 
2,248. 
5,811. 


Manufacture of glass by electricity. 
PICHLER., Transformers, exciter coils and field magnets. 
OPPENHEIMER (A.G. Mix and Genest). Cutouts. 
Sir W. G. ARMSTRONG, WHITWORTH & Co. and STUART. 
primers, 
Ввівтоі, Storage batteries. 
NEWELL and HERR. Electric heating of cars, 


1902. 
Hintze. Switch for electric currente. 
WOMEBSLEY and WoMERSLEY. Telegraph and telephone wires. 
COLLINS and CoLLIxSs. Operating the points of overhead wires and 
of rails on electric tramways. 
RaiLING and Ips. Coupling joint for wires and fittings. 
JUNGNER. Electrodes. (Date applied for, January 22, 1901.) 
LAKE (Spalding). Galvanic belts. 
Миром. Electrical signalling apparatus for railways. 


Electric 


16,550. 
16,556. 


16,564. 
16,575. 


16,597. 
16,610. 
16,612. 
16,641. 


16,664. 
16,680. 


16,706. 
16,711. 
16,727. 
16,740. 
16,750. 


16,755. 
16,764. 
16,716. 


16,808. 
16,817. 
16,824. 


S. P. THOMPSON. Controlling alternating currents for signalling. 

а. BREWER, Electric furnaces and the production of chemicals 
in such furnaces. (E.R. Taylor, U.S.)* | 

C. D. ABEL. Electrically-controlled air brakes. (Siemens & Halske 
A.G., Germany.) | 

J. W. RzEcoRD, Н. Brooker апа W. H. Goss. Apparatus for 
measuring electrical resistance. 


July 26, 1902. 
J. T. STUbLEY. Wireless telegraphy and telephony. 
К. HADbLE and F. J. TayLoR. Birmingham. Tumbler switches. 
W. A. Shaw. Manchester. Switchboards for street fire alarms. 
К. MaRTIN. Negative system for telephotograpbic purposes. 


July 28, 1902. 
M. Mercier. Manchester. Trolley heads or collectors. 
Н. OPPENHBIMER. Electric adapters. (A. G. Mix and Genest, 
Germany). 
W. STRICKLAND. Galvanic cells. 
SIEMENS Bros, & Co. and W. DizsELHORST. Conductors. 
L. M. Ericsson. Portable telephone instruments.“ 
A. ZEHDEN. Electro-magnetic motors and generators.“ 
J. Eck. Ventilation of enclosed electric machines. 


July 29, 1902. 
W. GARNER and A. Rosperts. Manchester. Life-guard. 
. L. P. Boor. Tunbridge Wells. Electric time switches. 
. HoRsFALL and J. CROWTHER. Manchester. Electric safety 
clutch for hoista. 
H. McGowan. Adjustable pendant fittings. 
A. GOLDSMITH and W. J. Boucuton. Electric facia sign. 
A. J. А. GHISLAINE MaRICHAL. Electro-plating. 


4,445. FALLER, Automatic telephone system. Date applied for, Aug. 22, 
1901.) 

4,650. HART. Signalling systems for electric railroads. 

4,865. Barreto. Automatic circuit breakers of induction apparatus. 

5,129. Logwen. Electric switches. 

5,468. WILLEN BUCHER. Trolley heads. 

5,711. JacoB. Devices for driving dynamos. 

5,818. Evans (A. E. G.). Prevention of sudden alterations in periodicity 

‚ in alternatipg · current plants. 

5,944, WISE (Peirce). Telegraph system. 

5,982. SHOEMAKER. Electric telegraph systems and relating more 
particularly to wireless systems. 

7,188. ILaner. Control of electric reversible rolling mills. 

7,689. STRUBLE. Electric signalling on rail ways. 

7,736. Reap. Extinguishing arcs. (Date applied for, April 5, 1901.) 

7,151. JOHNSON. Trolley retractora. (Date applied for, Oct. 12, 1901.) 

7,792. Lö rz. Electric cooking and heating apparatus. 

7,809. Scorr, Tyzackand \Уктант Arc lamps. 

8,020. NEELEMANS. Controlling and engaging apparatus for railway points 
and signals operated by electricity. 

8,189. McDonNELL. Electric circuit regulating devices. 

8,190. Oris ELEvATOR Cc. (Otis Elevator Co.) Controlling motors of 
electric elevators. 

8,308. Orro. Electric light-cure arc lamps. 

8,515. CHArMAN. Couplings for electric table decorations. 

8,583. HADDAN (Bergmann Electricitäts-werke A. G.). Pincers for elec- 
tricians. 

8,653. McIntyrg. Holders lamp shades and the like. 

8,747. SigMENS Bros. & Co. (Siemens and Halske A. G.). 
of electrical blocking apparatus for railways. 


Locking devices 
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NEW COMPANIES, STATUTORY RETURNS, 0. 


— — 

ISAAC FROST & SONS (LTD.)—Reg. Aug. 27, capital £10,000 in £1 shares 
(4,000 preference), to acquire and carry on the business of brass founders 
and finishers as Isaac Frost & Sons. The first directors are W. T. Frost 
(chairman), A. S. Frost and J. E. Frost. Reg. office: 8, Allen-street, 
Clerkenwell, E.C. 

NORTHAMPTON STREET TRAMWAYS CO. (LTD.)—Reg. Aug. 20, capital 
£45,000 in 4,000 ordinary and 500 preference shares of £10 each, being a 
re-incorporation of the Northampton Street Tramways Co., constituted by 
Acts of 1880, 1882 and 1892, and refer to the construction, maintenance 
and working of tramways in and near Northampton. At the date of the 
conversion (July 18) all the shares were taken up and all except two fully 
paid. Reg. office: 72, Abingdon-street, Northampton. 

VANDAM, MARSH & 00. (LTD.)—Reg. Aug. 29, capital £20,000 in £1 
shares, to carry on the business of manufacturers of and dea'ers in elec- 
trical, telegraphic, telephonic and magnetic supplies, electrical and mechanical 
engineers, &c.,and to take over the business of A. Vandam & Co. The 
subscribers аге A. Vandam, T. H. Marsh, Miss R. A. Homood, Mrs. A. A. 
Bland, Miss J. J. Stubbings, Miss A. L. R. Marsh, Mre. M. L. and Mr. C. O. 
Vernede. The first directors are A. Vandam and T. H. Marsh. Reg. office: 
15, Gerrard-street, Soho, W.C. 

WESTERN ELECTRIC RAILWAYS DEVELOPMENT СО. (LTD.)—Reg. 
Aug. 28, capital £120,000 in £1 shares, to carry on the business of tram- 
way and railway proprietors, carriers of passengers and goods, and con- 
structora and workers of tramways and railways, &c., to supply electricity, 
to contract for public and other works, to promote companies, &c. 


ELECTRIC CONSTRUCTION CO. (LTD.)—In the return to July 24 the 
capital is £400,000 in 50,000 preference and 150,000 ordinary shares of £2 
each, of which 351,590 preference and 112,100 ordinary have been taken up. 
£2 per share has been called up on 18,245 preference and 2,100 ordinary 
shares, and £40,690 has been received. £246,290 is considered as paid on 
123,145 shares. Mortgages and charges, £250,000. 


ELECTRICAL POWER STORAGE 00. (LTD.)—The return to July 24 gives 
the capital as £100,500 in 100 founders’ and 20,000 ordinary shares of £5 
each, of which 66 founders’ and 18,592 ordinary have been taken up. £5 
per share has been called up on 66 founders’ and £4 per share on 5,152 
ordinary shares, and £13,332. 5s. 1d. has been received, including £474. 5s, 1d. 
paid on four founders’ and 405 ordinary shares forfeited. £77,500 is 
considered paid on 15,460 shares. Mortgages and charges, £28,400. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 cent. (since Feb, 6, 1902). Price of 
silver 24 fd. рег oz. (Sept. 4). Consols (28 per cent.) 958—952 for 
money, 95! —961$ for account; 24 per cent. 941—941 (Sept. 4). Consolas 
Pay day, Oct. 2; Stocks and Shares Continuation Days, Sept. 9 and 
24; Ticket Days, Sept. 10 and 25; Pay Days, Sept. 11 and 26 ; Mining 
Share Carry-over Days, Sept. 8 and 23. | 


BRITISH POWER, TRACTION AND LIGHTING CO. (LTD.)—Negotiations 
are proceeding for disposing of the works and business of this company. 


CAVEHILL AND WHITEWELL TRAMWAY CO.— At a special meeting at 
Belfast on Tuesday, the directora were empowered to issue 45,000 ordinary 
£1 shares for the electrical equipment of the line. 


COMMERCIAL CABLE CO.— A quarterly dividend of 14 per cent. on the 
capital stock has been declared, payable Oct. l. "Transfer books will be 
closed from 20th inst. to Oct. 1 inclusive. 


DAVIS AND TIMMINS (LTD.)—The 6 per cent. preference dividend 
has been declared for the June half-year. 


DORMAN, LONG & CO. (LTD.)—1t is proposed to increase the capital 
of this company to £1,000,000, consequent on the re-modelling of the 
works on American lines. The company will absorb the old.established 
firm of Bell Brothers (Ltd.). Sir Lothian Bell becomes chairman of the 
company. 

HOVE ELECTRIC LIGHTING CO. (LTD.)— The directors have resolved 
to pay an interim dividend on Oct. 15 on the paid-up share capital at the 
rate of 7 per cent. per annum for the six months ended June 30. 


MERSEY RAILWAY CO.—The chairman (Mr. James Falconar), at the 
meeting on Friday, attributed the falling-off in the receipts to the com- 
petition of the Birkenhead electric tramways. Experience showed that 
wherever steam locomotion in tunnels had to compete with electric tram- 
ways, the former went to the wall and the electric trams secured the traffic. 
It was on that ground that the policy of the Mersey Company of abandoning 
steam and adopting electricity had been based. The date fixed for com- 
pleting the work of conversion to electric working was Jan. 15. By adopting 
electricity the heavy cost of ventilation would be almost entirely abolished, 
the cost of haulage would be substantially reduced from about 1з. per train 
mile to about 6d., while the saving intime on the journey would be 25 per cent. 


MUNICH TRAMWAYS CO.—During the year ended June 50 the company 
carried 45,580,000 passengers, the receipts averaging 38'22pf. per car- 
kilometre. The working expenses were 65°75 per cent. of the receipts, and 
the net profits amounted to 609,179m. A dividend of 11 per cent. has 
been declared. 


SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING CO. (LTD.) — 


Mr. Lachman has ceased to be a director of this company, and the vacancy 


on the board has been filled by the election of Mr. Thomas Wood as 
deputy-chairman, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Sept. 10 a special settling day in £105,000 4 per cent. firat 
mortgage debenture stock (in lieu of 4} per cent. first mortgage debenture 
stock now quoted) and provisional scrip certificates for a further issue of 
£135,000 4 per cent. first mortgage debenture stock of Willans and 
Robinson (Ltd.), and bave ordered same to be quoted in the official list. 
Sept. 17 has been appointed as a special settling day in 400,000 £1 
fully-paid shares of the Cape Town Consolidated Tramways and Land 
Co. (Ltd.). The committee have also ordered £1,000,000 preferred stock (in 
lieu of 200,000 £5 preferred shares now quoted) of the National Telephone 
Co. (Ltd.), to be quoted. The committee have been asked to appoint a special 
settling day in and to grant a quotation to a further issue of 10,000 £10 
6 per cent. cumulative preference shares in the County of London and Brush 
Provincial Electric Lighting Co. ( Ltd.). 


TYNESIDE TRAMWAYS AND TRAMROADS CO.—At the meeting on 
Saturday the chairman (Mr. W. A. Wateon Armstrong) expressed the opinion 
that the system would be in working operation next week. He hoped 
that all hostility between the Newcastle Corporation and the company 
had now ceased, and that a friendly, practical scheme for an exchange of 
running powers over each other's lines would be arranged without recourse 
to Parliament. | 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week 5 Inc. AGGREGATE. 
Line. ended а | or Dec. No or "Ino ce 
| 3 Amount. Dec. (a) 
4 £ £ £ 
Aberdeen Corporation. . Aug. 25 1, 210 ＋ 195 12 | 13,939 |+ 3,252 
Ayr Corporation ......... „ 30 440 ... 15 | 6,088 sts 
*Birmingham Tramways.) „ 50 | 4,997 |+ 571 8 | 39,625 |+ 1,102 
*Blackburn Corporation.. ., 29 872|+ 18| 25 | 19187 ;+ 5,451 
Blackpool Corporation... - ss "m е s 
Blackpool and Fleetwood Sept. 1 | 1,564 |+ 410 9 | 12,125 - 854 
Bolton Corporation ...... Aug. 51 | 1,662 |+ 215, 22 | 36,226 |+ 2,179 
Bradford Corporation...) „ 31 | 3,479 + 2,204 22 | 74,700 | + 50,682 
Brighton Corporation. „ 31 1,0955 — | 40 | 29,142 Р 
Brisbane Tramways...... July 16 | 2,238|-- 367 5 | 7,096 + 1,517 
*Bristol Trams & Carriage Aug.29 | 5,060/+1,301' 8 | 41745 |+ 8,201 
Buenos Ayres & Belgrano, „ 5 | 2,710 |+ 182 5 | 13,978 + 798 
Burnley Corporation. , 30 757 |+ 382,422 | 15,737 + 5,953 
Calcutta Tramways Co... „„ 50 1824.30: 1+К4,010 9 |R222,035 + B27, 462 
Cardiff Corporation „ 50 1,885. 22 | 30,284 is 
Carlisle Tramways Co... „ 50 232 T 26 755 6,168 + 409 
Central London Railway; , 30 5,632 T 220 9 | 57,214 + 5,186 
Chatham & Dist. Lt. Був. „ 28; 550 . 10 | 5,366 a 
City & South London Ry. „ 31 2,557 T 585 9 | 24,678 ＋ 8,117 
Cork Elec. Tramways Co. , 28 895/+ 368 $34 | 19,249 |+ 5,015 
Devonport & Dist. Trams| „, 22 | 517|- 18 334| 14,415 |+ 472 
Doncaster Corporation. eae aie in T" see 
Dover Corporation ...... „ 30 3191+ 12 225,424 — 151 
Dublin & Lucan Railway „ 31 165 T 10 9 1,275 — 68 
Dublin Southern Dist... , 29 1, 578 7 157, 19 10,271 | 330 
Dublin United ..........-. „ 29 4, 485 7 514 +9 35,338 
Dudley Stourbridge . „ 22 842|- 5 333 24,855 |+ 5,255 
Dundee Corporation. „ 27 810 ＋ 124 .. И кез 
East Ham Council.. „ 30 557 7 79| 10 5,345 |+ 717 
Gateshead & Dist. Trams ,, 22 871 T 166) 334 24,249 |+ 5,846 
Glasgow Corporation A „ 30 12505 - 581 13 154,231 — 5,601 
Gravesend .................. „ 22 202, ... 5 71 s 
Greenock & Port Glasgow ,, 22, 648,+ 450 333 16,619 |-- 10,075 
Hartlepool Tramways..| „ 22 350 f 28| 354 8,504 |+ 1,024 
Hull Corporation ......... „ 30 1.773 ＋ 121 22 38,865 |+ 1,590 
Isle of Thanet Co... , 30 | 1,887 |+ 577 9 13,701 ＋ 399 
Kidderminster & Dist... „ 22 155|- 17 553 4,176 |- 1 
Leeds Corporation ...... „ 90, 5,4461+1,140) 22 119,353 | + 19,900 
*Liverpool Corporation... ,, 25 | 9,870 - 312 34 327,543 | + 26,156 
Liverpool Overhead Rly. „ 51 | 1,550|- 120 19 14,688 |— 1,066 
Manchester Corporation| „ 50 5,595 +5425) 63 179,517 | ... 
Merthyr. . . . „ 22 205 — 74 333 6,814 — 1,532 
Middleton... .—.—. . 5 22 322 214 6,728 pom 
Newcastle-on-Tyne Corp „, 30 2, 884 shes — — 
Oldham, Ashton & Hyde. „ 22 690 9 334 17,588 |+ 597 
Perth (W. A.) Elec. Trams „ 29 952 + 259,134 36,485 | + 6,105 
Poole & Dis. . . . . „ 22 378|- 54 384 8,486 |- 
*Portsmouth Corporation „ 50 2,258 4 1,090 . is 
Potteries ............- ev » 22 1,419 — 51) 333 48,718 + 1,854 
Salford Corporation ...  .. vus Vid isi 925 T 
Sheffield Corporation .. „„ 31 | 4,201\+ 519, 9 38,932 |+ 9,688 
Southampton Corp. ...... „ 28 1,170 - 9L .. in ei 
Southend Corporation... „ 27 482 ＋ 118 21 6,037 X 
Southport Tramways ... „„ 22 481+ 144 334 8.801 + 2,923 
"8. Staffordshire Trams. . , 22 742 — 192 334 25,868 + 123 
Sunderland Corporation.“ „ 31 ; 1,530'+ 350) 22 27,403 + 2,582 
Swansea Trams. . . „ 22 556'- 58 334 15,780 + 1,105 
Taunton Trams... „ 22 | 86\- 24 33§ 2,230 - 24 
Tynemouth & Dist. ....| , 22 457 + 5| 334 9,677 ++ 891 
Weston-super-Máre......| „ 20 3067 15 3,638 


Wigan Corporation. bei uem КИ os 
Wolverhampton District „ 22 309 + 197| 334 5,997 + 4,000 


(а) These comparisons are with the corresponding period last year. 
s rartiy electrical. t Minus 8 days. {Minus 2 days, § Plus 2 days. 4 Plus 8 days. 
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PREVIOUS c m BUSINESS DONE 
PRESENT AMOUNT) LAST , 
" NAME, Wzzx's PRICE, | Wednesday, DIVIDEND DUE. DURING WEEK 
2 т — 1 Аба. 27. Sept, 3. түлек. | keene. [In. SEPT. 8. 
0.000 А не ELECTRICITY Ар vá) А i А £ в. d. | Highes§ | Lowest 
' E ih& Gr’nw’ och D’st’ct Hiec.LA. y » — s. M 
£103,000 | Stock 4% Do. 44 1st Deb. Stock Prv. Certs, (red. & соп.).. | 108 106 103 106 460 ess - 
qon а p! E ae Deak Poole Elec. о leo. Supply Ord. — genet af 10 11 10 -~ E е — — — 
, | . (red. — — * bend тет * 
Y DELI sos oo s.. eee 
30000 Б | 3/6 Brompton 7 per Genf. Pr on Hee. Bupply Ord — 5 10 10 1% | 8 6 s |MarchandBeptembe| 10: | |, 
vM : 8/6 Овіспйа — Беру О. (1 to 80,000) .. ex rights 73 85 8 815 0 — i ade 
» .00 . 60 40,^00 — sess, OX FIZ ea * ee 

450.000 Stock 4% | Central Electric Supply Co, 495 Guar, Deb. oni... 106 108 106 108 814 8 e — 
50,000 i 4/0 | Charing Cross & Strand Elec, Sup. qt to 50,000) . 9 9j 9 5 5 8 | February and August 84 — 
20,000 6 — Do. (50,001 to 70,000) ...... Бо eis 8 9 8 9 — . — 
70.000 2 2/3 Do. 4% per Cent. t. Preference .. 5 4 54 57 3 18 3 T m 58 5, 
40,000 5 — Do. City Undertaking 4% Cum. Pref. 4 5 4} 5 — — 41 — 

£250,000 Stock 4% Do. 4% Deb. Stock Red. 106 107 105 107 814 9 Es ә gia 

44,436 5 1/6 „Chelsea Elec.Supply Ord. (Nos. 1-14,000&20,501-60, 836) i 527 6 E 212 2 | March ............. 5} 5j 

50,000 | Stock 4k Do. per ent, Debenture Stock (red.) .. 1(9 112 K9 112 4 0 6 | June and December... ace 

70,595 10 10/0 d of London Bisotrig Tigh . 92 10 5 0 0 February and August 9j 

40,000 10 6/0 . per Cent. Cumulative Prei | 12 13 12 i8 412 4 | January and July 12,3 154 
£490,000 Stock 5 * Do. ; per Oent. Debenture Stock (red.) .. 122 127 122 127 318 9 June and — 

480,0 | Btock 4j Do, «3963 2nd Deb. Stock Corts. (all pd.) ........ | 103 106 кз 106 4 5 `0 м 105% 105 
£0,000 10 4/0 | County of London and Brush Prov. не 8} 2 84 443 H - 
20,000 10 6/0 Do. 6 perOent.Oumulative Preference ....| 114 12 Dj 14 416 0 | March and 1 September e e 

849,000 | Biook 4x Do, Deb. Stock (all pd.) (төй.) soso . | 109 112 19 112 eX I - 
10,000 5 46 | Folkestone city Supply Со. О VERE 51 ti 812 0 - ү е — 

a . r АА Е: 
ov 2987949898008 0 TT TELLEN oss = ose 
$1,000] Б | Бо | Kensington and Enighabe! Ordinary emn | 10 ОШ ш ш |sen — we 

10,000 5 6 De Өт ОМ, DE PRG, ыдын сены раан 6 4 811 January and July ..... - -— 

£90,000 | Stock 43 Do, 4% Deb, Stock (red.)...... [Deb. Stk. (red.) 101 10 101 104 8 16 11 PH ee 

A 000 ка) 6% Condon Жого бар & Dr H Hill Oo.(J't.St'n.) 4% м Ks 105 ; 108 815 0 юн - 

— а 1 *'t0bpdsssn$dttttes ??', LIII eee 
19550  — B | 36 | Do OM duum cal ME d 4 3 [5402 5 i 
£350,000 4x Do, : — Oent. Ist Mo Debentures ..... 66 99 66 99 4 1 2 Маг, ; June,Se b., Dec 971 - 

100,000 10 7/0 | Metropolitan Elec. Buppl Ont it to 85,000) ...... 15 16 5 16 $. 1-8 April and October...... : . 
£220,000 | Stock d | Do, per Cent Del. Stock First 108 112 108 113 4 0 5 June and December . s - ee 
£250,000| Stock » | Do. „9 Oant. Mort. Deb. Stock (red.) .... 99 1(2 99 102 8 9 9 oss 

10,862 10 Notting оло ectric Ordinary Pr er ** 134 143 134 144 4 2 9 March 000 000 000 өөө өөө 090 » * ni 

12,194 5 5/0 sta Electric Ordinary . rr ri „„ „„ 5 6 48 4 " = * 

£50,000 Stock 4% | Do, 4% Debenture Stock . „„ „ вовне. 97 100 97 100 4 0 0 ose ae eee 
390,000 1 eee Band Electric .. eee DAI i i see ose өзә 
£135,000| Steck - | River Plate Elect. Lt. & Traction 5% ist Mor.Deb...| 70 7 70 75 eee January and J ves vee 
£100.100 100 4X Royal Electric Oo. of Montreal 44% 1st Mrt.Dbs... | 103 105 108 105 4 7 0 | April and October..... өөө — 

40,000 5 50 St. James's and Pall Mall Electric RS 4 154 \4) 15 413 7 February and August e eve 

20,000 E 8/6 pe 7 per Oent. Preference .............. АМ 9% 813 8 " T ө we 
£150,000 Block У ее ро. 453 per Cent. Debenture Stock (red) s peor Je € " E 810 0 - ase мә 

» thfiel ets өс o Du avra ee өзө "Y эе 

850,000 Btook ix Do, 4% Debentures REE таене 80 90 80 90 4 8 11 | sso эре v 
65,000 * „ | South London Electric Sup pply Ordinary н 2 8 % 83 - | 5e 22 2i 
—— д Urban Electric Supply Ог Uto ceras Н. 1 21 Н - - e — 

, — Do. 5% Cum. Pref. 8 б : : coe se = 
110,000 b | 56 Westminster Kloot rio gupplv т Ordinary CRM NES ll 12 11 12 411 8 | March and September 1 1 119 
28,141 5 1/3 Do. 5 per Cent. Cum. Pref. ........... 2.» 61 63 tł 6} 4 0 0 | T 6 5j 
TELEGRAPHS. 

25 10 | eee Amazon Telegra ‚эж. OFFER, POTD Ls вове, ®®ФФ%-, вен BET OT) эө. Oe. ө. 44 5j ti -—- June aad Decem эра ees 
£119,700 100 | „өө Do, b per nt. Debentures 909004 09i 004 OST Om ө. о, 70 80 70 80 Sep ese eee eot 
ETI 8,840 Btook 15.0 An lo.American т Om oon. 47 50 47 50 517 0 Feb,, May, Aug., Nov. чаг i 

«3,105,580 Btock 80/0 Preferred...... 244093 990944 вовел вото ORL ерее. tn 92 94 92 94 6 2 4 » " 9:1 923 
£3,105,680 | Btook | 20 Deferred ерен ына ptite "n 7% 8 1 5 0 " 70 ү, 
18,888,800 $100 | $i} | gommoerciel Cable Сара! Stoch. . . 160 170 160 170 414 2 Jan., Apr., July, Oct. - 

1,841,209 | Btook | 47 |* ро, 4 per Cent. Debenture Воск . . 95 97 5 vr AN E. " " 955 95} 
6,000 10 60 | Ouba Submarine Ordinary о 5 6 5 6 613 4 | February and August 51i — 
6,000 10 100 Do, Preference 10 per Oent. ie tl „„ 13 14 18 14 7 2 6 17 n 184 өөө 

gri - 2/0 Direct Spanish $94 8990042949 EE PEN P994 pos sw Fete 24 34 at 34 : 14 4 April and October..... v" nog a 

5/0 10 Шаш в Preference — 7 8 5 10 ” “oe LIII 
£30,000 50 43% De m ad) Deben MSIE CSKA EN 93% 1032 99% 108% 4 7 8 | January and July — ove - 

60,710 20 40 р United States Gable . 10 ц 10g 107 б 011 Jan., Apr., July, Oct. а — 

£96,200 100 439% | Direct West India Osble z Re. Db. (within Nos. | 99 10? 00 103 4 71! | June and December... а 
4,000,000! Stock | 65/0 | Mastern Ordinary .. xd & bonus ..[to 1,200) (red.).. 118 128 124 126 511 i | Jan, Apr., July, Oct. | 124 124 
21, 55,8 Stock 17/6 Do. I per Cent. e ens 0017 ма 83 91 0 £3 315 8 " Ж 91 894 
£1,584,645 — Btock | 4% |e ро, 4 per Cent. Mort. Deb. Btock | (red.) . 108 112 108 111 313 0 | May and November. 108 — 
800,000, — 10 2/6 | Bastern Extension s su ан |). ЭИ... И 12 12 | 512 0 Jan., Apr., July, Oct. 12, 111 

£320,000 Stock 4% Do. 4 per ОМА. Debenture Book 3 — 107 112 107 110 313 0 February and August 108g 107% 

£300, 100 4% |*Bastern and S. African 4% Mort. Deb., 1909 ... ... 93 101 #9 102 318 7 | February and August са = 

£200,000 M 4% Do. 4 per Gent. Mauritius Sub. — (red. .| 100% 108% | 1017 104% | 317 6 | May and November — re 
150,000 10 50 | Great Northern of Oo ä 25 77 5 11 1 | January and July ...... . — 
£70,000 | 100 437 | Halifax&Bermuda Oable44%1stMort.Deb.(wthnNose | 99 102 99 102 4 8 1 | June and Decem — 

17,000 4% 87/6 Indo-European............... LLIIIIII) M [1 to 1,200 (red 88 42 88 42 5 19 1 Маў and November P» «oe * 
£100,000 100 6% | London Platino-Brasilian 6 per Cent. Debs., 1904 ха) 102 1(6 101 105 6 14 8 | March and September a 2 
£100,000 100 4% | Pacific & European Tel. 47 Guar, Debs. (rea. act 0 (f 99 102 818 5 | Juneand December... * Es 

15,609 10 West African Telegraph Shares ......... EE. 8} 4\ 3 4a eee ого | e$ Ње 

80,008 14 Wost ен of Amorica. . o 9994 noA „„„%„„„4„„4„4%„60 i L| 8 е6: ->> ese a 
£150,000 | 100 4% |* Do. 4per Cent. Debentures ..............0....| 97 160 97 100 4 0 0 | January and July ... e: 

88,321 10 m West India and Panama . . ce e eee sees sesso cnt + i i E $e May апа November... - өө 

84,563 10 4/0 Do, 6 per Oent. lat Prof. „„ 42 bi 4 bi 11 8 6 n n eee ooe 

4,669 10 обе Do, 3 per Cent. 2nd Preference DAD 8 4 3 4 .. Ж өзә + 
£80,000 | 100 5% |+ Do. &per Оеп}. Debentares s seer ene 09 102 99 102 418 0 January and July... — 
207,980 10 8/0 Western racer (late Br zili'n Bubmarino). .. 11} 12 111 121 | 614 3 | Mar, une, Oct. Dec. 12 1] 
£15,000 100 5% у Debs. (2nd Series, 1606) ...... 101 104 102 1(5 41510 June and December. sii 
1000 Stock 4% ро. reris Deb. Stock (red.). . 97 100 97 1бу & 0 2 | — | s} 973 
TELEPHONES. 
44,000 £5 50 Ohili Telephone (fully paid). SOOO. 000^ O06 toona 999. +... 84 4 34 4 Б 11 1 August 999 954 ^90 999 sos OEE eee ore ove 
224,850 10/0 8% Consolidated Telophons Con. and Мап. ....... 1/0 2/0 1,0 2/0 15 0 0 | Apriland October...... * - 
72,680 1 2 X konte Video Telephone Ordinary SOPOORECEES seos» tnn + i * 5 v 0 November 600 990009 600 99€ eec 2n 
86.492 1 1 Do. брег Cent. Preference, . eee eee oo 1 l 500 " е — 
£1,983,333 | Stock 6 National Co. Preferred Stock . . . . . . 92 90 з 66 6 5 0 il 94 93 
£1,966,667 | Stock | 4j Do. Deferred Stock. teen 54 58 65 67 7 17 10 8 5 554 
15,000 au 6/0 Do. 6 per Oent. Cumulative Ist Preference. 11 13 12 13 412 4 | February and August 12 . 
, 45, 10 6/0 Do, брег Cent. Cumulative ind Preference...| 10 12 D — 12 112 4 " " 11:8 114 
150,000 3 2/6 Do. брег Cent, Non-Oumulative 3rd Pref, . 4b b 41 td b 0 1 " - m oe 
42,000,000 | Stock 86% |* Do. Debenture Stock 3% per Cent. (red.). 98 99 96 99 3 10 10 | June and December 85 ЄХ 
£600,000 Stock 4% Do. 4per Ош e Stock (red.) ......| 102 106 12 106 315 6 M 4: — 
171,504 1 0/81 Oriental .. rr. [6 ] e 4 1 L] 5 12 11 April and October... one 
000 Б 4/6 United River Plate 00000000600 ы eee ү a} 6 41 5} 6 13 4 ү Jul 6 ТҮҮЛ I BI .. ... 
000 5 2,6 Do, 5 Cumulative Pref. . . . ce 46 5 4$ 5 4 15 3 | June and December... д 
£119,947 Steen 5% * Do. 5 per Cent. Debentures Steck (red.) 101 14 101 104 416 2 June and December... — 
FINANCIAL, INVESTMENT, &o. | 
19,900 b 8/0 | Electric and General Investment 6% Cum. Pr et. Б} 51 5} 6 6 0 0 | 2 on - 
180,227 10 4/9 | Globe Telegraph and Trust . . . sos». 9 10 94 T 5 7 8 | Jan., Apr., July, Oct. 9, 
180,043 10 3/0 Do. брег ent, Preference . 13 14 13} 18 6 T£ y 13 ©, C 
п, 8 4/0 Rev. ter’ B, "99994 CHSC HLTH EE eee ‘+4 000 O98 0000 Ceeee LETT SELLIT 64 74 64 7 6 14 8 | Apes axi BUER. y 
8.08 4100 Cert 67 aun merine Cables Trust. , eee . . 110 120 uo 1e? 5 0 0 me 
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£540,800 


70,000 
125,000 
125,000 

70, C00 


£'00,000 
50,000 

9 4UUO | 
4:140,000 
112,100 
31,390 

# 82,500 
122,885 
50,000 
25,000 
£200,000 
85,000 

' 85,000 


SHARE. 


m ш ш 
BS 3 if opi 


z a 
9 у 
ae EO OSw- 


Btock 


DEND. 


NAMRi 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


дө сла 


Do. 


Permanent 6 
e zx 0 


entine Shares (1 to 260,007) .................. 
Deb. Stock. s.. — 


ary 


Cumulative Preference 090000600 өзә + 


T Debenture Stock (red.) . 
Blackpool and Fleetwood Tramways. 
Brisbane 


LIII x 


Electric Trams, Investment Ord, эбе 


BY Ова. Pret, p 


Do. 437 Deb, у 6 TP 

Bristol Tramwa An Oarriage ДААЖ 

Do. away saad Oncrings Defines Set eee eres 

Do, 4 per Cent. DebentureS . . e e 
British * Electric Railway Ordinary. ... 
Preference . FOES hebt He EOT COR eee ee eee HHO CEE CEE eee 

“49% lat Mort. Debs.. EIL == FOE toirte PEEP ee se 

British Electric Traction Ordinary. . 
De Ж a "x n i Di eee eee DUI AI 

> per . erpetual [IIIIIIS 
Buenos Ayres & Belgrano O (90900960008 090068 
N s ад нй SOCCER ee FEE FOF OPE КҮТҮҮ = qd. 

Do. Gent. Debentures ee eee еөз» зеет 

Do. 2nd Deb. Stk Prov. = (all pd.)... 
Calcutta EM l 
Do. Ist b. Stock (Bed). equ cee ee O08 ^" Cee eee 
Cape Electric Tramways Shares . .. 
Central London Ordin Stock SCOP OF Cee Ee Coe Pee eee 
Do. 47 Preferred tcck н нн ILIAD 
а Deferred ай +. +... TIU ҮТ вве ee. COO POT ee: +e 
4% Deb. и 321212202010 


Е (oa 
Do. (1896) 
Do. (1901)... 
Do. 


70 000). ТЕЕ КЕ КЫ 


srooot ^ вов 52 


Oent. Perpetual Preference ( 891)... 


POC CSR SE TEETH SPR Ree Re ee ee OOO ET +++ ae 


MEI GINA I „= 


4 per t. Perpetual Debenture 
Dublin — ig Sena de 1896) Ltd., Ordinary...... 
per 


Do, 


as ce 


Do. 


Do. 


Do. 
Do, 


Do. Prov. Certs, (£76 paid). 


Do. 33 per Cent. Mort. Debs, (red. сс 
iari Lgt. & Traction of Australia 6% Cum 


SOPOT COOH Oe OOF Fee «^^ 


. Pret. 


Do. 5 per Cent. Debenture Stock (red. ) : 
Great Northern and City Railwy Pref, Ord, (1%) i 


Tramways 


BEL IL ILIA eot» 


6 per Oent. Preference. +888 C Oe PER COs I © 

t 4 per Oent. Debenture ... 
Isle of Thanet Electric Trams and Light’ g 596 Pret.. 
Liverpool Overhead Railway Ordinary ....... 0 


h per Oent. Preference . 


"ое »s200099025960€098 x 


Do. 4 per Cent. Debentare 

London United Trams 5% Cum. Pref, (£10 paid) . 
(£7. 10s, paid) 

495 1st Mortgage Debenture Stock .. 


Milwaukee Elec. Kail, & Lt. Со.5%30утСп. Mrt. Bonds 

Montreal Str’t R’lw’ySt’rl’g6% Mort. Debs.(1908) ad 
Do. Bterling 43% Debentures (1922) "2994395 *** s^ 

New General Traction Ordin — — 00000" 
Do, 6 per Oent. Oumula ve Pref — 
Do. Б per Cent. Mort. Debs. (Reg.). 

Perth (W.A.) Elec. Trams, Ltd, 1st Mrt, Deb. “Stk . 

Potte es Electric Traction SOC PCR ИГҮ ote 

t ри Oant, Oumulative а 

Do. i Cent, Debentare Stoob 

South — e Electric Traction & Power Ord... 
Do, Preference (14/0 pald) .............. =... 
Do. Preference (fully paid) ... e 
Do 437 Debenture IUE (102 paid) — 


Water loo — City Ordina 


SLECTRIC MANUFACTURING ёр. 
Alliance Electrical Co. 57 Cum, Pref. 
Aron Electricity Meter Ordinary .. 
Cumulative Preference . 
ted Wire Ordinary —.. 999429090420 * 


Do, 


British 


Do. 
Do, 


6 


r Oent. 


pe 
43% 1st Mort. Deb. Red. 


— == eee 00. 


SOC COL 001 100+. 
+e 608 FOF Cet eee ee 
oO OPE FOE Tee tee eee 

"xd 

„„ теве „ 


Preference . 


British Westinghouse 6% Preference. «ас Ды. 
4 per cent. Mortgage Deb, Stock ... 


Do. 


Brush Electrical Engineering .. 


a 
Do. р. 
ET Oa 


бас K таз Alkali Оо. 
A First Mort, Deb. 
Ohadburn’s Ship Telegraph Ordinary . 


Do, 


6 per Cent. Pref. Non Cum. 


per Oent. Perpetual lat Deb. Bio "xd 
ual 2nd Debenture Stock . ч 
le Constraction Ord. .. 


элөө, 


per Oent, Cumulative Preference.. 
7 Oent. Ist Mortgage Dob. (rod. I 


fally paid) .. ... 
rod.) III s... 


Urompton and Oo. (Nos. 1 to 54,000) .. 


* 


Do, 


Do, 


Edmundson’ а Electricity Oorpo ration Ura... 
E% Cumulative Preference ... 
per Cent. First Mort. Deb. (red. ). 


ро. 
Do. 


í 


Do, per Oent. First Mo 
Edison & Swan United (** A” Shares) (43 paid) .. 


45 peid) 


Deb. (red. 


per Cent. Mortgage Deb. Stock (гел. P 
5 per Cent. Second Debentare Stock „ 


eee oe 


Blectric Construction Oo.. 


Do. 
Do. 


Elec 5550 bie Alkali Ordinary 
белый Electric (1900) Ltd, 6% Cum. Fret. 


Do. 


Henley’s Telegraph Works Ordinary . . . . 
Do. per Oent. Preference .... 


Do 
India Rubber, Gutta Percha, &0,, Works 


Parker (Thomas) Limited Ordinary 


7 per 


© 


Gent. Oumulative ‘Preference .. sence: 


per Oant. lat Mortgage Deb. Seb) 


винени c^ 


А2228 


7 per Cent. Cumulative Pr eference .. 


4% Ist Mortgage Debentures ............. 


44 per Cent. Mortgage Deb. Stock (red. xa 


4 per Cont. lat Mortgage Deb. (red. T cones. 


SCC CER FEE He Reet eee oe 


Telegraph Construction and Маіпипосе, ..... 
4 per Cent. Debenture Bonds, 1909 .. 


Do. 


Do. 
Do. 


Do. 


Manufacturing Ordirar 
& per Oent.Oumulative Protoreno 
Willansand Robinson Or 
6 per Oent. Oumulative Pref.... 


* In calcnlating the yield on this security, allowance has been made for accrued interest, but not tor redemption, 


"9329777 
11221249 
eee eeteee [ZIEL COE Het ree 


seteeerens 


xd 
xd 


Previous 
Weex’s Paice, 
AUG. 27, 

44 48 
125 180 
9 il 
95 10) 
13 14 
4 5 
43 6 
103 1C6 
200 21 
10 1 
106 08 
7 74 
9 
1634 105% 
12 184 
12 18 
124 127 
1 d 
42 t 
5 5% 
103 106 
97 100 
7 7è 
107 109 
2 24 
103 106 
104 107 
103 106 
115 118 
5 5% 
101 104 
72 74 
187 130 
126 179 
121 126 
115 118 
ll 1 
14 1 
£6 99 
4 4l 
99 102 
8 y 
23 24 
13ł 13} 
1(8 110 
4% 5 
48 Н 
9} 10g 
93 lel 
193 114 
8 84 
10: 1'0 
81 83 
112 117 
106 108 
1C6 108 
2 3 
E 4: 
93 {8 
100 103 
84 93 
10 11 
108 111 
80 93 
Н i 
1 
1 % 
7t 71 
54 6 
101 101 
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t The London Stock Exchange Committee have refused to quote these. 
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Arter an interval of over a quarter of a century the British 
Association once again meets at Belfast, this time under the 
presidency of the renowned chemist Prof. James Dewar. 
Early on Wednesday, if not indeed on Tuesday, the capital 
of northern Ireland gave signs of unusual activity promising 
а more than ordinarily well-attended meeting of the Associa- 
tion. For weeks past the leading hotels have been booked 
practically full, and Irish hospitality is taxed to the utmost 
by the multitudinous influx of visitors. At noon yesterday 
the total number of members of all classes was announced as 
1,589. The public proceedings commenced as usual by the 
delivery of the President’s address on Wednesday night, а 
large and distinguished audience assembling in the Grosvenor 
Hall. We commence an abstract of this interesting address 


in our issue this week. 
—— 


IISTERDAT morning the various sections commenced their 
several proceedings in full vigour, the exchange of visitors 
from one section to the other being greatly facilitated on this 
occasion by the arrangements allowing of all the sectional 
meetings being held in the convenient group of buildings 
which constitute Queen’s College. Although these buildings 
are situated at some distance from the centre of Belfast, where 
the majority of members are quartered, the generosity of the 
Belfast Street Tramway Co. in giving all members unlimited 
free passes went far towards annihilating that distance. At 
Queen’s College the secretarial and other offices are also 
situated; and, in this connection, we cannot fail to express 


the vividness with which the death of the late genial and 
courteous assistant-secretary, Mr. Овіғғітн, impresses itself 
at this season upon us. We fully endorse the tribute of praise 
spoken by Prof. H. E. Авмѕтвоме in his presidential address 
to Section L yesterday. Mr. Grirrira, indeed, displayed a 
fulness of sympathy altogether rare among officials." We 
wish we could say that his mantle had fallen upon his successor. 
— 

Amone presidential addresses, that of Prof. Joan Perry to 
Section G will probably have excited the greatest.interest in 
the electrical members of the Association. The subject was 
“The Education of Engineers," a subject on which Prof. 
Perry is an enthusiast. It is framed in the uncompromising 
language of the enthusiast; but as we understand that, con- 
trary to usual practice, this address is to serve as the opening 
for a discussion on the subject of the education of engineers, 
we prefer not to comment upon it until after that discussion has 
taken place. Suffice it now to say that although Prof. Perry 
said some very hard things about the education of youths 
in this country, and about the teaching of Latin; and 
although he criticises severely much of the practice in vogue 
in our scientific and engineering educational institutions, he 
is, happily, no advocate of the importation of German or other 
Continental systems” ready made. What we must strive 
for is the discovery of a British system suiting British boy 
and man.” The gist of Prof. Perry’s address appears to be 
that, in his opinion, the best educational scheme for the bud- 
ding engineer is what he terms the Finsbury system.“ 


[m 


WE need offer no apology for devoting a large amount of 
space to a description of the large Waterside” electricity 
works in New York. Its plant capacity of 72,000kw. renders 
this station, we believe, larger than any other in the world. 
The Berlin electricity works, which are said to be the largest 
owned by a single Corporation for an urban electric light and 
tramway supply, have an aggregate engine capacity of about 
150,000 H. p., but this is divided between six stations, and at 
Niagara the present equipment of 105,000 н.р. is divided 
between two power houses. The first part of our deseription 
of the New York station, published in our issue of August 29th, 
dealt with the arrangement of the buildings themselves and 
the whole generating plant ; this week we give an account of 
the switchboard arrangements, which are in some respects 
unique, and in the concluding article the distributing net- 
work and sub-stations will be dealt with at some length. 
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Although a three-phase system with distribution on the low- 
pressure three-wire system, the plant cannot be said to follow 
the precise lines of either the most modern American or 
European practice in matters of detail. It combines certain 
features of both, and its description merits careful perusal by 
electric light and power engineers. 
ЕЕРЕЕ 

Іт is just possible that an interesting experiment may shortly 
be made in the City of London to relieve the congestion of 
pipes and mains under the streets. A Bill was brought before 
Parliament in 1900 seeking to obtain rather arbitrary powers 
for the purpose of building subways in the City of London. 
This Bill, if it had been passed in its original form, would have 
empowered the Corporation to compel the various gas, water 
and electric supply companies to use these new subways, and 
would have given the Corporation the right even to have 
removed mains from their existing position under the streets 
in order to place them in these subways. The Bill was natu- 
rally opposed by the companies interested, and was passed in a 
modified form, the use of the subways being no longer made 
compulsory, except in the case of mains to be laid in streets 
after subways have been completed there. A résumé of the 
main provisions of the Act will be found in The Electrician, 
Vol. XLV., p. 962, and a description of the subways already 
existing in the City (about 24 miles in all) appeared in The 
Electrician, Vol. XLVI., p. 194. We believe that no large 
scheme of subways has been put under construction yet, 
although slight additions to the present small and discon- 
tinuous network may be completed in the near future, for the 
‘‘ Mayor and Commonalty and Citizens of the City of London 
have now passed a series of rules and regulations for the use, 
not only of their existing subways, but also of those authoriged 
under the Act above referred to. These rules, which are now 
obtainable at the offices of the Corporation, are, on the whole, 
very reasonable, as are also the rentals which it is proposed to 
charge, and we should be glad to see the experiment tried if 
any new streets are to be made within the City’s jurisdiction. 
The limited use to which new subways under old streets would 
be put, renders the expense of their construction hardly justifi- 


able in most cases. 
— — 


А вЕровт has just been issued by the Labour Department 
of the Board of Trade containing particulars and statistics of 
the various strikes and lock-outs which took place during 
1901. Although the number of separate disputes was less 
than in any previous year dealt with, and the number of 
persons directly and indirectly involved was also smaller, yet 
in the matter of aggregate duration the figures were larger 
than in either of the two previous years, though smaller than 
in 1897 or 1898. The increase is chiefly due to disputes in 
the mining and quarrying industry. It is distinctly encourag- 
ing to learn that strikes and lock-outs are on the decrease, but 
it is a most serious matter that no less than 4,142,287 work- 
ing days were lost in 1901. Of these, more than 50 per cent. 
are due to the mining and quarrying industry, but 601,558 
are Classified as being in the metal, engineering and ship- 
building trades. All this time means so much trade lost to 
the country, to say nothing of the individual losses to those 
employers and employed immediately concerned. 


— 


Alexander the Great and the Nebular Theory.— Yesterday's 
Standard says that even when Prof Dewar had liquefied 
hydrogen, chemists were not left, like Alexander, to shed tears 
because they had no other gases to conquer.” 


International Telephony.— The Daily Chronicle's Rome corre- 
spondent states that telephonic communication will be estab- 
lished in November between Rome and Milan and between 
Rome, France, England and Switzerland. 


Electricity applied to Incubators.—According to the Natal 
Witness there has been invented, by Mr. Frank Beresford, of 
Pietermaritzburg, an electric incubator, worked on the prin- 
ciple of the electric curling-iron heater. It is stated that 
the Natal Government has already ordered a specimen. 


American Municipal Electricians.—The (American) Inter- 
national Association of Electricians will hold its Seventh 
Annual Convention at Richmond, Va., U.S. A., on October 
7th, 8th and 9th. Various Papers on telephones, telegraphs, 
fire alarms and similar subjects will be read and discussed. 


Christiania University.—In connection with the celebration 
of the 100th birthday of the Norwegian mathematician Niels 
Henrick Abel, several foreign mathematicians received the 
degree of doctor honoris causá, among them being Prof. Forsyth, 
Lord Kelvin, Lord Rayleigh and Sir George Gabriel Stokes. 


Magazine Fuse Holder.—A means for automatically in- 
serting a fuse in an electric circuit has been recently patented 
by Mr. J. T. Watson, of Scranton, Pa. It is a magazine fuse 
holder, and the number of fuses available is only limited by 
the size of the box which incases the apparatus. When the 
fuse blows the holder drops by its own weight, allowing the 
next hoider to fall into place, thereby closing the circuit again. 


A New Double Filament Lamp.—A new double filament 
incandescent lamp has recently been brought out in America. 
It consists of two filaments—one large and the other small— 
either of which can be placed in circuit by means of a small 
switch placed in the cap of the lamp and controlled by two 
cords. The large filament gives the full candle-power of the 
lamp—8, 16 or whatever it may be—and the small one gives 
the equivalent of lo.p. - 


London-Brussels Telephone Service.—Some particulars as 
to the telephone cable which was being laid between England 
and Belgium were published in The Electrician, Vol. XLVIL, 
p. 625. The laying of the cable is already complete as well 
as the lines connecting it with London. It appears, however, 
that the formal agreement between the two countries is still 
to be concluded, and it may be a few months before direct 
telephonic communication will be possible between Brussels 
and London. | 


Electric Railway Experiments in Berlin.—It will be remem- 
bered that the experiments on the Wannsee Railway of running 
some of the re trains elecirically did not give very 
satisfactory financial results. It is reported that more 
thorough experiments will be made between Potsdam and 
Gross-Lichterfelde, on which section of thé line the steam- 
driven trains will be discontinued, and lighter electrical trains, 
consisting of three motor coaches and capable of seating 206 
passengers, will be run at more frequent intervals. 


Personal.—Capt. C. W. Davy, R.E., has been appointed 
Superintendent of telegraphs of the Central Bouth African 
railways, by which name the joint systems of the Transvaal 
and the Orange River Oolony will in future be known. Capt. 
Davy is a member of the Institution of Electrical Engineers, 
and before proceeding to South Africa was for several years 
associated with the engineering department of the Post Office 
telegraphs as assistant superintending engineer at Exeter, and 
latterly as superintending engineer of the southern engineering 
district. 

Wireless Transmission of Power.—The followings offer is con- 
tained in sec. 3 of the Rules and R tions Governing the 
Aeronautic Competition of the St. Louis World'g Fair, 1904 :— 
“ One prize of $3,000 is offered for a successful attempt to 
drive an air-ship motor by energy transmitted through space, 
either in the form of electric radiation or in scme other 
of electric energy, to an actual amo unt of 70 (0:1) B. r. at 
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the point of reception and at a distance of at least 1,000ft. 


The test must be made on the exposition grounds by experts 
satisfactory to the jary.” 

A New Telephone Meter.—A new way of charging for tele- 
phone service has recently been patented by Mr. Thomas Baret, 
of Sydney, New South Wales. He proposes, says Telephony, of 
Chicago, to charge for the total length of the conversations, 
and not for the total number. His meter consists of a clook- 
work device which is at rest except at such time as conver- 
sation is being held, and then it is at work registering the 
actual time consumed by the talk. The up-and-down move- 
ment of the switch-lever throws the clock into action, shuts 
it off and keeps it wound. 


Cable Interruptions. Date of Interruption. 

Latakia Cyprus . 2 June 21,1 

St. Lucia —St. Vincent . May 9, 1 

St. Lucia — Grenadlaq—auqꝓꝓ U 22 . May 9, 1902 
Dominica — Martinique 2 May 9, 1902 
St. Lucia Martinique 22 May 9, 1902 
Guadeloupe—Martinique .............................. May 9, 1902 
Santa Crus—Teneriffe `............................... July 7, 1902 
Puerto Plata — Martinique . . July 10, 1902 
Anjer — KaliandlnꝶPi.i B 2 . Aug. 2, 1902 
Guantanamo — Mole St. Nicholas . Aug. 5, 1902 
Cayenne — Pinheiree e.. Q3.„ Aug. 13, 1902 


Electric Railway to Vesuvius.— Inu our issue for August 
15th, page 658, we notified the fact that Messrs. Cook’s pro- 
ject for an electric railway from Naples to the crater of Mount 
Vesuvius was being urgently protested against by the Faculty 
of Science in the University of Naples. Notwithstanding 
this, however, the work has actually now been commenced, 
and Messrs. Brown, Boveri & Co. are supplying the electrical 
equipment to the designs of Mr. Strub. The power station is 
to be equipped with two Swiss gas engines and continuous 
current generators, and the line voltage will be from 550 to 
750 volts. | 
Electric Traction in the Pennsylvania Tunnels.—Acocording 
to the Railway Review of Chicago, the Pennsylvania Railway 
is understood to have given the Westinghouse Electric and 
Mfg. Co. а contract for the engineering work in connection 
with the electric equipment of the New York tunnels. It is said 
to be the intention of the Pennsylvania Company to operate 
trains through the tunnels on the third rail system, and for 
this purpose a number of large motors will be built. Already 
the Railway Company is having constructed at the Westing- 
house works a locomotive designed for heavy freight traffic, to 
serve as a sample of those to be used in the tunnels. . 
A Penny in-the-Slot X-ray Machine.—A patent has just been 
issued in America to Mr. I. M. Hunter for a coin-controlled 
X-ray machine for public use. The external appearance of 
the apparatus is similar to that of the automatic cinemato- 
graph machines so commonly seen on railway platforms and 
other places. The observer places a coin in the slot, moves 
a lever, puts his hand, or whatever he wishes to examine, into 
а box without any sides, and looks down at it through a 
fluorescent screen which forms the top of the box. The 
coin, on being inserted, closes the primary circuit of an 
induction coil worked by a few dry cells, and the vacuum tube 
is in а position immediately below the object to be observed. 


An Electrical Tabulating Machine Applied to Cost Account- 
ing.—The American Machinist of August 16th, publishes an 
article dealing with a new electrical tabulating machine used, 
among other places, in the accounting department of the 
New York Central and Hudson River Railway. Its inventor 
has also adapted it to the work of factory cost accounting, in 
which it shows, by means of a card, the workman’s number, 
time in hours and quarters, number of job, and whether work 
done by day labour or contract. The cards are filed and 
punched in such a manner that any contract or part of a con- 
tract can be analysed with the test of ease, and every 
detail of the manufacture of any particular article checked 
from start tó.finish. | | 

Technical Edacation in America.—The contract for building 
the new electrical engineering laboratory for the Massa- 
chusetts Institute of Technology has been awarded to a 
Boston It is said that this will be the best 


contrastor 
equipped and most modern electrical laboratory for educa-, 


tional purposes in the world. Prof. Puffer, of the Institute, 
recently visited electrical laboratories in Europe and obtained 
many valuable ideas. Dr. Louis Duncan, the recently 
appointed head of the electrical department, has directly 
supervised the plans for the building, which is to be ready for 
use during the fall term. The laboratory will be known аз 
the Augustus Lowell Laboratory of Electrical Engineering, as 
а recognition of Mr. Lowell’s long and intimate association 
with the Institute. 


The Newcastle Tramways.—The daily papers last Friday 
contained an announcement that, owing to the dismissal of 
three men in the employ of the Newcastle Tramways, a mass 
meeting of the employés had been held, and that, failing the 
reinstatement of the men, a strike was imminent. On inquiry 
at Newcastle we learn that this was an entirely erroneous 
statement of the position of affairs, as no serious incident had 
occurred. Three men were dismissed two weeks ago for 
various offences, and one or two of them summoned meetings 
of their friends in the Corporation service, who threatened to 
strike. Their trade union, however, refused to recognise that 
there was any subject for dispute, and even the men who held 
the meetings, and were only a few in number, have apparently 
thought better of handing in their notices. 


An Electric Postal System.—A Reuter telegram, dated Rome, 
September 10th, states that Signor Galimberti, Minister 
of Posts and Telegraphs, and Baron Squitti di Palermitl e 
Guarno, Under-Secretary of State for Posts and Telegraphs, 
together with the high officials of the Italian Postal Depart- 


.ment, have examined a scheme submitted by an engineer, 


named Pisoicelli, for the establishment of an electric 
postal service. It is proposed, by means of this system, to 
transmit letters in aluminium boxes, travelling along overhead 
wires at the rate of 400km. an hour. A letter could thus be 
sent from Rome to Naples in 25 minutes and from Rome to 
Paris in five hours. Signor Galimberti has appointed a tech- 
nical commission to report on the system before instituting a 
series of experiments between Rome and Naples. 


High-speed Electric Railway.—The initial trip over the 
Aurora, Elgin and Chicago Electric Railway, which was con- 
structed for unusually high-speed cars, was recently made, and 
it is intended to conduct some tests in the near future in which 
the cars will be equipped with motors and gearing designed to 
run 160 miles per hour. The first trial trip, says the Railway 
Review of Chicago, was in no sense a speed test, but was made 
simply to test the rails, roadbed and cars to see. that the 
whole operated satisfactorily. Six cars to be used in regular 
service have already been received by the railway from the 
Niles Oar and Mfg. Co., and these are geared to run 75 miles 
an hour. They are constructed after the lines of the standard 
Pullman car, and are 475. 6in. long, seating 56 passengers 
each. The cars are equipped with Christensen air brakes and 
Van Dorn couplers. | 

Storage Battery Fumes in Street Cars.—Complaints against 
the storage-battery cars on the 34th-street surface line in 
New York city have been taken up by the Health Commis- 
sioner of the city. The batteries, according to a report in 
Engineering News of New York, give off fumes which pass 
into the car, and which, by irritating the membranes of nose 
and throat, often greatly inconvenience passengers. The Com- 
miseioner has called upon the Interurban Street Railway Co., 
which operates the line in question, for an abatement of the 
nuisance, and threatens to stop the running of the storage- 
battery cars if no remedy is forthcoming. The company 
replies through its counsel that it is unable to do anything 
against the fumes, and that the Commissioner has no juris- 
diction in the matter, the motive power being virtually pro- 
tected by the franchise of the line. 


Single-Phase Railway in America.—The Westinghouse Com- 
pany have just secured the contract for the complete electrical 
equipment of the Washington-Baltimore Railway with single- 
phase plant. The length of the line is a little short of 40 
miles, and there is a branch to Annapolis having an additional 
length of about 15 miles. There will be only one power-house, 
at which current will be generated at 15,000 volts and trans- 
mitted to step-down transformers placed at suitable intervals, 
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which will lower the voltage to 1, 000 and feed current direct 
to the trolley wire. There are to be four 100 н.р. motors on 
each car, and, the speed being variable, they are said to 
possess characteristics that adapt them to railway service as 
well as continuous-current motors The car equipments are 
designed for a normal speed of 40 and 45 miles, and a maximum 
speed of 60 miles per hour. The Westinghouse Company, 
says the Electrical World of New York, have been experiment- 
ing with this system for some considerable time, and they are 
now so confident of succesa that they have undertaken the 
whole of the work, and it is proceeding with all speed. 


Wireless Telegraphy.—The following letter from Mr. H. 
Cuthbert Hall, managing director of Marconi’s Wireless 
Telegraph Co., appeared in yesterday's daily papers :— 

Your readers may be interested to learn that Mr. Marconi, who left 
England on August 23rd on the “Carlo Alberto," the flagship of the Italian 
Navy, has been in daily communication by wireless telegraphy with our 
long-distance station at Poldhu, Cornwall 

We have received from him to-day from Spezia (Italy) a telegram in 
which he says that he has received perfect messages direct from Poldhu 
inside Gibraltar harbour and throughout the entire course of the Mediter- 
ranean tour. A reference to Ше map of Europe shows that the messages 
must have passed across the Bay of Biscay and Spain, across France and 
across the Alps. Эйн АИ 

Telegrams for the King of Italy and the Italian Minister of Marine have 
been sent from Poldhu and correctly received on the tape of our wireless 
telegraph receiving apparatus on the “ Carlo Alberto " in Spezia harbour. 

r, Marconi has been commanded to visit the King of Italy, and has 
been informed by the Italian Minister of Marine that the Carlo Alberto 
is at his disposal for taking part at once in a Transatlautic test of our long- 
distance stations. The ship will, therefore, take him almost immediately 
to Cape Breton, where our Canadian station for Transatlantic telegraphy 
1s installed, and subsequently to the long-distance station installed by us 
àt Cape Cod, Massachusetts, U. S.A., and now owned by the Marconi Wire- 
leas Telegraph Co., of America. 


Trouble on the Charing Cross Co.’s Mains.— Wednesday's 
daily papers contained a rather exaggerated account of a 
slight accident which took place on the Charing Cross and 
Strand Electricity Supply Corporation’s mains on Tuesday 
morning. We are officially informed that the facts of the 
case are these: Shortly after 8 a.m. it was discovered that 
there was something wrong on a distributing main in Panton- 
street, Haymarket, and а man was sent to disconnect the 
main in question. On opening the necessary surface box the 
man encountered the flame produced by the burning insula- 
tion of the cable, and being badly burnt was unable to make 
the disconnection. If this had not happened the accident 
would probably not have been noticed; but as it was 
the fire spread a short distance, and the fronts of some 
buildings were slightly scorched. The mains in Panton- 
street are old ones which have been down some years, and 
only about 80yds. were affected. The supply was resumed 
in Panton-street at 9 o’clock on the same morning, and there 
was no interruption on any other part of the system. The 
mains in question are laid in ducts with through ventilation, 
and not on the solid ” system. 


Direct .3,000-volt Three-Phase Traction in Italy.— The 
Italian Government having granted the necessary permission, 
the Colico-Sondrio and the Colico—Chiavenna sections of the 
Valtellina Railway in Northern Italy, which have been run- 
ning for some months past as experimental lines, are now 
operating a daily service of passenger and goods trains, the 
inauguration having taken place on the 4th inst. The line 
from Colico southwards to Lecco slong the shore of Lake 
Como will be completed and ready for operation in a few 
weeks. The feature of this installation is the use of 8,000 
volts three-phase alternating as the working pressure at the 
motors, power being supplied to the line from a generating 
station which utilises the water power of the falls of the river 
Adda, the transmission line pressure being 20,000 volts. The 
whole of the equipment has been installed by Messrs. Ganz & 
Co. of Budapest, and a great deal of information respecting 
the method of working, which is known as the “ Kando” 
system, was given during the arbitration proceedings to deter- 
mine whether this particular high-tension system or the 
ordinary continuous-current system at the usual voltage should 
be applied to the working of the Inner Circle. The essential 
points of the system were detailed in the evidence on behalf 
of the Metropolitan Railway Co., and will be found very fully 
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reported in The Electrician, Vol. XLVIII., pp. 91, 101 and 
182, The length of the lines now actually working in Northern 
Italy is about 100km., and it is only on account of the good 
results given by the tests that they haye at last been officially 
sanctioned. One of the worst dangers anticipated was in 
respect of fire consequent on the high-tension trolley wire 
snapping and falling on the trains, should the safety device 
fail to act. During the tests, however, the automatic cut-out 
has given great satisfaction, the 8,000-volt trolley wire having 
been allowed to fall on to the roof of the train without doing 
the slightest damage. 


Accident on the Glasgow Electric Tramways.—Shortly after 
9 p.m. on Saturday last, a most serious accident occurred on 
the Glasgow Corporation electric tramway service, which 
resulted in the death of a lady and the detention of five other 
passengers in the Royal Infirmary, besides slightly injuring a 
number of others. At present the cause of what actually took 
place is chiefly а matter of conjecture, but this much is clear 
—viz., that when one of the cars had reached the station in 
Renfield-street, which is on an up-grade, it started to ran 
backwards as the motorman was about to restart towards 
the terminus at Possilpark. Getting quite beyond the 
control of the officials in charge, the tramcar gained great 
speed, and crashing into another one coming up the slope, 
forced this backwards, and the two vehicles careering down- 
wards at still greater speed came into collision with a third 
car, and all three travelled some distance before leaving the 
rails without, fortunately, overturning, although one of ihem 
crashed through a shop window. The motorman’s story is 
that when releasing the brakes in order to apply the power to 
start, the pin of the brake handle fell out and the handle 
itself came away, which resulted in his overbalancing, and 
that as soon as he recovered he applied the electric brake, 
which failed to act. A possible explanation is that the man 
so far lost his nerve as to have forgotten, when applying the 
electric brake, to change over the reversing handle as he 
should have done on account of the change in direction of the 
car's travel. It may be added that none of the passengers 
who kept their seats were injured. The report by Mr. John 
Young, the manager of the Glasgow Corporation tramways, 
is as follows :— 

Car No. 690 proceeding from Govan to Possilpark had reached the head 
of Renfield-street, and had stopped at the stopping-place before turning 
into Cowcaddens. As the motorman was applying the hand brake, the 
brake ratchet handle came away in his band owing to the locker pin having 
worked loose and come out, thus allowing the handle to get free from the 
spindle. These handles are examined daily, and no explanation can be given 
of this occurrence. Clearly the proper course for the motorman would have 
been to apply the power at that moment to keep the car forward. The 
other course was to reverse and apply the electric brake. The latter is 
evidently what the motorman attempted to do, but in some way not 
quite clearly explained he failed to stop the car. The motorman says he 
called to the conductor on the rear platform to apply the brake. In any 
case, the conductor remained on his platform, and was very severely 
injured. The car had naturally gained very considerable speed before it 
reached Saucbiehall-street. The first car in the way was a Pollokshields 
and University, which was standing оп the up rails at the station just 
below Sauchiehall-street. The driver of this car saw the blue car backing 
downhill; be put on his brake hard and jumped off. The impact checked 
the runaway car, but did not stop it. Both cars kept the rails and ran 
backwards. They did not gain much speed until they crossed the line of 
Bath-street. The next up-going car was a car from Dennistoun. The 
driver of this car, seeing the car in front becking down on him, 
stopped his car below West Regent-street, braked it up and stepped 
off. This car practically stopped the car running downhill for the 
moment, but could not hold against the combined pressure and weight. 
The driver of the Dennistoun car, seeing his car being moved backward 
by the others, stepped on to his platform hoping to put on power ; but in 
the meantime his conductor, on the top of the car, seeing what was coming, 
pulled off and tied down his trolley. The three cars moved back to the 
points at St. Vincent-street. The speed gained at this point was not 
great, as the driver of the Dennistoun car had no difficulty in stepping off 
as his car entered the points. The three cars left the rails at the points 
The impetus was only sufficient to run the first two cars on to the foot- 
path over the kerb, which is very low at this point. Traffic was resumed 
after about half an hour's delay. Neelly, driver of the Poesilpark car, has 
been over six years in the service. Не has had about one and a-half year's 
experience as a motorman, and has always borne a good record and been 
looked upon as a most reliable man. The conductor of his car, George 
Campbell, the only employé injured, is also an old servant witb an excellent 
record. He was trained to the duties of motorman as well as conductor. 
The Board of Trade appointed Major E. Druitt, R.E., to hold 
a local inquiry into the accident, and the inquiry was opened 
yesterday. 
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CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. Fournrer D'Arss.] 


Cathode Fall and Ultra-violet Light.—The “cathode fall of 
potential or negative drop is the difference of potential 
between the cathode and the outer limit of the dark cathode 
space. Aceording to. Stark’s theory, the normal cathode fall 
represents the ionising energy of the positive ions, and varies 
with the gas and the metal, as well as other circumstances. 
It is small in the case of the chemically active metals, as 
these have a great ‘‘ catalytic" power upon the formation of 
free positive ions. W. C. Baker has endeavoured to produce 
some effect upon the cathode drop by using a polished zino 
plate, as in photo-electric experiments, and illuminating it 
with ultra-violet light. He used a tube having a quartz 
window, Q, a copper wire anode, A, a probe, N, and a cathode, 
K, attached to a smaller tube, TS, which could be slid out to 
polish the cathode and refixed with sealing wax at W. The 
ultra-violet light was derived from the spark of an induction 
coil at V. The author found that the ultra-violet light pro- 
duced no effect upon the negative drop, nor did the change of 
current amount to one-half per cent. But a marked effect 
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was produced in the potential required to start the discharge. 
In a case quoted, the reduction was from 558 to 510 volts. 
The effect was due to an action upon the cathode, and not to a 
volume ionisation of the gas. 

[W. C. Baker, Proc. Cumbridge Phil. Soc., Easter, 1902.] 


Optical Behaviour of a Charged Metal Surface.—Since posi- 
tively and negatively charged bodies behave differently in 
many physical processes, it seems probable that some differ- 
ence should be observed in the offect of charging а metallic 
mirror positively or negatively on light reflected from the 
mirror. P. V. Bevan supposes that a charged metal consists 
of the metal itself in the ordinary condition with a surface 
layer of negative electrons or positive ions. The charge will 
alter the equations for the metallic medium by introducing this 
new layer, which, however, may. be considered very thin as 
compared with the wave-length of light. The author works 
out the new equations, and arrives at the conclusion that to 
obtain a change of phase of Toth of a wave-length by reflec- 
tion from a negatively charged surface the surface-density 
must be 2 x 10° electrostatic units per square centimetre. This 
is too great for practical observation. If a condenser consist- 
ing of two metallic films deposited on mica be used, and light 
transmitted through the positive and reflected from the nega- 
tive film, the effect of the positive film would probably be 
much smaller than the other, and could be neglected. If the 
mica were 10 m. thick, a sensible change of phage would be 
obtained with a difference of potential of 90,000 volts between 
the films. But it is hardly likely that the mica would stand 
the strain. | 

(P. V. Bevan, Proc. Cambridge Phil. Soc., Easter, 1902.] 


Induced Hadio-activity.—J. J. Thomson bas undertaken an 
investigation to see whether the induced radio-activity shown 
by a metal rod after long-continued negative electrification in 
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the open air would occur if the rod were placed in a closed 
vessel, instead of outside in the open air. The closed vessel 
was a zinc gasometer 102cm. high and 75cm. in diameter. 
The vessel was insulated and used as one of the electrodes, the 
other electrode being a metal tube placed at the axis of the 
cylindrical gasometer. These two electrodes served to measure 
the saturation current through the ionised gas, and any radio- 
activity of the rod would be indicated by an inorease in the 
ionisation, and consequently in the saturation current. Now, 
after the rod had been connected with the negative terminal of 
a Wimshurst machine for six or seven hours no increase in 
the current could be observed, showing that the rod had not 
acquired any radio-activity in the closed space. To impart 
such radio-activity, it was. found necessary not only to keep 
the rod negatively electrified, but to temporarily ionise the air 
by means of Röntgen rays as well. On the Wimshurst and 
the Réntgen rays being shut off, the current showed an increase 
of some 16 per cent., which disappeared on substituting a 
similar rod which had not been electrified. _ BEEN 
(J. J. THoMsoN, Proc. Cumbridge Phil. Soc., Easter, 1902.) 


Ionisation of Solutions. — A negative result of some interest 
has been obtained by J. A. Cunningham in an attempt to 
ionise solutions by ultra-violet light and Röntgen rays. Such 
ionisation would shed some light on the disposal of the energy 
absorbed by а substance with an absorption spectrum. The 
author experimented with Carey Lea's solution of colloidal 
silver and various other solutions. He used an electrolytic 
cell of the shape of which the diagram shows a horizontal 
section. The body DE of the cell was made of paraffin cast 


under the exhausted receiver of an air-pump in order to expel 
air bubbles. Two vertical holes, A and B, contained the 
platinised wire electrodes, and ‘a recess, S, was cut into the 
front of the paraffin until it reached these holes, so that 
the quartz or ebonite plate, QQ, left a flat chamber with two 
lateral expansions. The cavity C was left for purposes of 
cooling by water circulation. No distinct increase of conduc- 
tivity, apart from the temperature effect, was obtained with 
ultra-violet light. With Röntgen rays, on the other hand, 
the author claims to have obtained a distinct though small 
effect, amounting to 3°7 per cent. in a solution of Hoffmann’s 
violet, О 8 per cent. in a dilute solution of colloidal silver, and 
0-26 in an ammoniacal solution of silver chloride. No effect 
was found in uranyl or silver nitrates. 
(J. A. CUNNINGHAM, Proc. Cambridge Phil. Soc., Easter, 1902.1 


Pyro-magnetism and Piezo-magnetism.— The phenomena of 
pyro-electricity and the more recently-discovered piezo-elec- 
tricity may have magnetic analogies, though no positive results 
have hitherto been published. W. Voigt discusses them from 
the point of view of the electron theory, and comes to the posi- 
tive conclusion that such magnetic analogies actually exist, 
though they are probably very small. The general argument 
is that if, as shown by the Zeeman effect, solid bodies contain 
electrons moving in closed orbits, then these electrons must 
have conditions of symmetry which depend upon the symmetry 
of the structure of the body, and nothing is in the way of 
supposing that crystals of certain systems acquire permanent 
magnetic moments which might be influenced by heat or pre - 
sure. The author is engaged in a systematic search for crystals 
showing the new magnetic properties. For this purpose 
crystals are divided into 82 groups, and are examined in the 
shape of cylinders. So far, the results have been practically 
negative. The magnetic moment per unit volume of dolomite 
is about 2,000 million times smaller than the electric moment 
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per unit volume of tourmaline. In apatite the ratio is 
55 million. It is remarkable that the occurrence of piezo- 
magnetism is probable in 12 groups of crystals, and that of 
piezo-electricity in only three. The small value of the effects 
sought is due to the velocity of light appearing in the 
denominator. 

[W. Vorat, Ann, der Physik., No. 9, 1902.] 


Solar Protuberances and Terrestrial Magnetism.—Sir Norman 
Lockyer has studied the astronomical observations by Tacchini, 
Ricco and others with a view to discover some connection 
between solar phenomena and terrestrial magnetism. He has 
arrived at the following interesting conclusions as regards the 
frequency of visible protuberances in the different latitudes of 
the sun and magnetic storms :—(1) That the epochs of mag- 
netic storms classed by Ellis as great, and those of the 
greatest chromospheric activity of the sun near its poles are 
identical; (2) that the general curve of terrestrial magnetic 
activity is nearly the same as that of the protuberances near 

the solar equator. | | 
[Sir N. LockvEn, Oomptes Rendus, August 25, 1902.) 


Nature of Radio-activity.—E. Rutherford and Е. Soddy show 
that the major part of the radio-activity of thorium is due 
to a non-thorium type of matter, ThX, possessing distinct 
chemical properties. This substance is temporarily radio- 
active, its activity falling to half its value in about four days. 
The constant radio-activity of thorium is maintained by the 
production of this material at a constant rate. Both the rate 
of production of the new material and the rate of decay appear 
to be unaffected by the most drastic physical and chemical 
transformations. Since the molecular condition of radio- 
active substances has no effect upon their radio-activity, the 
latter must be an atomic phenomenon. Since, at the same 
time, new types of matter are produced, the chemical changes 
producing them must be occurring within the atom. It is 
apparent that we are dealing with phenomena outside the 
sphere of known atomic forces. Theonly general conclusion we 
can draw is that the atoms after the process have an energy 
smaller than their original energy. The properties of matter 
that fulfil the necessary conditions for the study of chemical 
change without disturbance to the reacting system are fow in 
number. Radio-activity may, therefore, take its place beside 
the spectroscope and the polariscope as a delicate and valuable 
new means of chemical research. 

[E. RurTHERFORD and F. SopDy, Phil. Mag., September, 1902.] 


Mechanism of Induced Radio-activity.—J. J. Thomson, after 
describing some further experiments on air bubbled through 
water and on the ionisation of air by a charged rod, furnishes 
the following theory of the phenomena observed. In conse- 
quence of the negative electrification of the wire, positive ions 
move up to it when it is placed in an ionised gas ; some of the 
ions do not discharge to the wire, but stick close to it, form- 
ing a coating of positive electricity round it. Between this 
coating and the wire there will be a strong electric field tend- 
ing to draw negative electricity from the wire. This will 
enable negative electrons to leave the wire, and if they thus 
move through a difference of potential of 2 volts they will 
ionise the gas by ionic shock. Thus the ionising power of 
the wire is due to a kind of polarisation, and the author has, 
indeed, succeeded in producing a similar ionisation by means 
of a polarised negative electrode from an electrolytic cell. A 
similar theory will explain the fact that bubbling through 
water greatly increases the ionisation of the air. The drops 
carried through the glass wool cannot greatly exceed 10-5om. 
in diameter. A layer of positive ions outside would pull out 
the negative electrons as before, and each drop would become 
a kind of cathode emitting ionising cathode rays. . The posi- 
tive layer would be formed through the medium of H, O, 

| [J. J. THomson, РАЙ. Mag., September, 1902]. 


Dimensions of Cathode Phenomena.—Goldstein’s first, second 
and third cathode layers are now known as the canal rays, 
the Hittorf or Orookes dark space, and the negative glow light. 
N. Hehl has made a special study of their dimensions in 


various circumstances. He confirms the observation that the 
cathode drop remains constant as long as the cathode is only 
partly covered with light. The length of the glow is directly 
proportional to the current strength. As long as the cathode 
is not quite covered the current strength is also independent 
of the amonnt of light covering it. The ratio of current 
density and pressure is constant in nitrogen, whereas in 
hydrogen the ratio of current to the square of the pressure is 
a constant. When the cathode is quite covered the potential 
increases directly as the current. The length of the canal 
ray space increases first rapidly, and then slowly, while the 
dark space decreases rapidly and then sinks down asympto- 
tically. The most characteristic quantities in a vacuum dis- 
charge are the cathode drop, which is independent of the 
pressure but dependent upon the gas and the metal, and the 
current density existing when the cathode is incompletely 
covered with light. The latter is lower in hydrogen than in 
nitrogen, and lower with a cathode of platinum or graphite 
than with one of aluminium. 
(М. HxHL, Phystkal. Zeitschr., September 1, 1902.) 


Gaseous Discharge in a Rotating Magnetic Field.—Às an 
extension of Lecher’s experiment with a conductor in a rota- 
ting magnetio field, J. J. Taudin Chabot substitutes for the 
wire а vacuum discharge. The magnet used was a bell elec- 
tromagnet, and against its central piece was mounted a 
vacuum tube so that the magnetic field between the centre 
and the circumference of the bell magnet traversed the tube 
radially. Thé current thread in the vacuum tube revolved 
about the magnet pole in the usual manner as discovered by 
Ampére, making about one revolution per second. Then the 
magnet and tube were set in rotation about a vertical axis, 
the connections being kept up by means of sliding contacts. 
It was then noticed that the rotation had a well-marked 
influence upon the magnetic rotation of the current thread, 
contrary to the case in the wire. The rate of rotation was 
sensibly accelerated by mechanical rotation in the same sense, 
and retarded or even reversed by a mechanical rotation in the 
opposite sense. On suddenly reversing the direction of rota- 
tion, it was noticed that the portions of the discharge nearest 
the electrodes changed first, and that the middle portion was 
dragged round apparently with reluctance. No induced 
currents owing to the alteration of the rotation were noticed. 

IJ. J. Taupin CHABOr, Phystkal, Zeitschr., September 1, 1902.) 


Absorption of Projected Electrons.—It is well known that the 
absorption of cathode rays by thin metallic plates decreases 
when the discharge potential—i.c., the velocity of the pro- 
jected electrons—is increased. W. Seitz has studied the 
quantitative relation between absorption and discharge poten- 
tial, and declares that the coefficient of absorption is inversely 
proportional to the fifth power of the velocity, or the th power 
of the difference of potential. This law would mean that the 

netrative power of projected electrons is enhanced 243 times 
a increasing their velocity three times. The investigation 
required the knowledge of the discharge potential, the number 
of electrons passing through the Lenard window, and the 
number of electrons absorbed by it. The potential was 
obtained from an electrometer attached to the cathode. The 
cathode rays absorbed by the window were measured by means 
of a galvanometer connected with it, and those penetrating 
the window were caught in a metallic box connected with a 
second sensitive electrometer, which served to measure the 
unabsorbed rays. The voltage employed ranged from 13,200 
to 15,800. The author intends to extend the range of poten- 
tials. The window used was a piece of aluminium foil 
0-00082cm. thick, attached to a platinum tube by Wien's 


method. | 
[W. Sxrrz, Physikal. Zeitschr., September 1, 1902.] 


The Milan-Gallarate Electric Railway.—In consequence of 
the serious collision which took place a few weeks ago, thi 
line hag now been equipped with an automatic electric block 
system of signalling. 
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THE WATERSIDE STATION OF THE NEW YORK EDISON COMPANY.* 
(Continued from page 744.) 


Switchboards.— As will be seen from the dia- 
grammatico plans, the high-tension switchboard, 
which is placed at the west end of the building, 
occupies four galleries. The main operating board 
is on the third gallery of the engine room, on prac- 
tically the same level as the top engine platform. 
The course of the current from a single generator 
can be traced by referring to Fig. 6, which is a 


vertical cross-section through all four galleries. 


From the generator the current is carried in single 
conductor cables through the generator oil switch 
A on the first gallery to the oil selector switch B 
on the top gallery. The object of these seléctor 
switches is to permit the generator to be connected 
to either the main or auxiliary 'bus bars, both of 
which run along the rear of this gallery. From 
the bus bars the current passes down through two 
oil-break switches, D and E, to the feeders. The 
object of having two switches in series is to make 
certain that one at least will operate to cut off the 
feeder when necessary. From the oil switches the 
feeders pass down to the basement and out into 
the subways, as shown in Fig. 7. The vertical 
section, 4ft. wide through the switchboard galleries, 
thus contains all the high-tension connections of 
one generator, and is so thoroughly protected by 
the fireproof brick partitions that it is claimed 
that one section complete with cables, switches 
and transformers might be burned up without 
injury to any of the others. 

Oil Switches.—The oil switches used are of two 
types, one furnished by the General Electric Oo., 
and the other by the General Incandescent Arc 
Light Co., both being new types. In the oil 
switches supplied by the General Electric Co. 
six simultaneous breaks are made by the raising 
of copper connecting U's fastened to a common 
yoke by wooden rods. Fig. 8 shows the con- 
nections for operating these switches. The heavy 
lines on the right indicate the course of the high- 
potential current from the ’bus bars to the under- 
ground transmission lines. The lighter lines show 
the connections for operating the oil switches and 
indicating mstruments. The switch designated 
“ automatic” is so called because it is opened 
by an overload relay, the non-automatio switches 
being controlled only from the switchboard. With 
the connections as shown the oil switches are open. 
They are closed as follows :—The small controlling 
switch marked SPDT is raised, thus making con- 
tact on the upper point. This closes the circuit 
through a } н.р. series motor and a solenoid shown 
at the end of the shaft. The motor starts, and at 
the same time а worm and gear wheel is connected 
to it by the action of the solenoid. The gear wheel 
revolves and carries a crank-pin off a dead centre, 
which pin is the middle point of a toggle. As soon 
as it is carried out of line, a powerful spring closes 
the oil switch, carrying the crank pin through 
nearly 180deg. This motion is independent of the 
motor, which runs free, gaining speed as the spring 
closes the switch. There is a ratchet connection 
between the crank shaft and gear wheel which 
permits the former to be carried around by the 
switch mechanism free of the latter. The moment 
the action of the spring ceases the ratchet catches 
and the crank-pin is carried through the remainder 
of the 180deg. by the motor, which then cuts itself 
off. The crank pin is then again on a dead centre, 
being now the lower point of a toggle. During 
the latter part of the closing action the opening 


* Abstract from the Electrical World of New York. 


bars. D Non- automatic feeder oll-switch. 
panel. G Generator instrument panel. R Field rheostat controlled from generator pedestal. 
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Fic. 6.—SBcTIONAL VW or HIGH-TENSION SWITCHBOARD. 


A Generator oll-switch. B Selector oll-switches connec ting generator to elther main or auxiliary bus 


Wani E Same for another feeder.” F Feeder instrument 
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spring is compressed and four spiral springs are extended, 
all tending to open the switch, but unable to do so because of 
the condition due to the dead centre. The entire operation 
takes about one second. 

The main switch may now be opened by throwing the 
operating switch to the lower contact, closing the rhotor 
circuit through the finger 2. The toggle is thus upset and 
. the switch flies open, actuated not only by the opening spring, 
which is similar to that which closes the switch, but also by 
the four extra springs. The opening is therefore made even 
quicker and more certain than the closing action. 

The only difference between the automatic and non- 
automatic oil switches is that the controlling switch of the 
former, marked “ Aut. Switch” in the figure, in addition to 
being operated by hand, is opened by а tripping solenoid in 


Easterly or Main Bus Bars 


Westerty or Auxillary 
Bus Bars 


8. F.. T. Selector Switches 


! Motor fer operating Aut. ОП Switches 


1st Mes.Floor 


Fic. 8.— DIAGRAM OF STATION CIRCUITS AND SWITCHBOARD CONNECTIONS. 


case of overload. Guide rods are provided, which prevent 
binding against the soapstone cover and ensure the accurate 
alignment of the contact parts. If it is desired to operate 
the compartment switch by hand, a pair of rods with screw 
eyes at the base are provided, into which can be hooked a 
handle for operating it manually. Air bumpers are supplied 
to take up the final rush of the solenoids, so that no jar is 
transmitted to the supporting structure. ; 

Fig 9 shows the connections by which the main switch is 
operated from the switchboard or by the time limit relay. 
The cut shows the switch open; to close it, close the opera- 
ting switch, thus energising the right solenoid. The switch 
starts to move and almost instantly the blade A moves from 
point 1 to point 2, shutting the operating switch, so that the 
motion of the main switch must continue until it is completely 
closed. At the moment of closing the blade A moves from 


point 2 to point 8, leaving the switch ready to be opened. In. 
opening, the blade A jumps first to point 4, shunting the 

operating switch, and when the main switch is open, returns 

to 1, completing the cycle and leaving the connections, as 

shown in the figure. The time limit relay is operated by - 
current transformers in the feeder circuits. Should the cur- 

rent in the feeder exceed the amount for which the device is 
set, one of the small plungers shown is raised, and releases a 

disc, which revolves until it closes the circuit of a tripping 

solenoid which opens the operating switch. This opens the 
main switch in the manner already described. The relay may 
be set во as to take any desired amount of time after the con- 
tact disc starts before it finally opens the operating switch. 
The figure also shows the connections by which the pilot 
lamps indicate to the operator the position of the main switch. . 
The contacts for this are independent of the position of the 
operating switch. 

The General Incandescent switch chamber is of brick, 
divided by soapstone partitions into three compartments, one 
for each phase, and has a removable soapstone front. In 
each compartment are two oil wells, consisting of seamless 
brass tubing, with insulating lining, mounted upon porcelain 


ee 


Fic. 9. 


insulators and connected by an inverted copper U connector. 
A wooden rod, which, after heating to drive out the sap, has 
been boiled in paraffin for 24 hours, connects this U to an iron 
rod at the top of the switch to which the U's in the other two 
phases are similarly joined. This iron rod has a motion of 
over 14in., and when raised lifts the U's in the oil chambers 

so as to make two 12in. breaks in each phase. The switch is 

actuated by two solenoids, which operate a crank and connect- : 
ing-rod movement so arranged that very little work is required 

of the solenoid at the beginning and end of its motion. The 

cores of the solenoids are connected by a steel tape passing 
over a wheel, which is turned 180deg. to the right or left, as 

the right or left solenoid is excited. 

The Low-Tension Selector Switchboard.— The low-tension 
selector switchboard (Fig. 10) on the first floor really consists 
of two distinct switchboards, each with three sets of bus bars, 
which in case of emergency can be connected together. One 
of these is the exciter switchboard, from which is supplied 
current to the fields of the generators, and all the apparatus 
for operating the generator and feeder oil switches, relays, &c. - 
The other switchboard is that of the local rotary converter 
sub station, which supplies the low-tension feeders in the 
neighbourhood, and also the crane, elevator and other motors 
in the building. 

For the exciter 'bus bars the current is furnished by the 
four exciter generators and exciter storage battery, which will 
be charged by a special booster. In general practice the 
exciters and generator fields will be connected to the lower 
set of bus bars, which will be run at a potential of 240-250 
volts. If it is necessary at the same time to carry the extreme 
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overload with low power factor on some of the generators, 
thereby requiring maximum field excitation, their fields will 
be connected to the upper ’bus bars, which will be supplied 
with current via the booster, or by an exciter run at higher 
voltage. The middle ’bus bar of the exciter switchboard will 
be connected by the tying-in switch to the same bus bar on 
the local rotary switchboard, so that current from the rotaries 
can be used for field excitation in so far that current from the 
rotaries or from the feeders connected to the general exter- 
nal low-tension network can be used for field excitation in 
case of emergency. 

The exciter generators will feed the bus through reverse 
ourrent circuit breakers, so that in case of the high-tension 
Circuit breaker opening on the alternating-current motor, the 
direct-current generator will be automatically disconnected 
from the ’bus as soon as it runs as a motor. For the local 
rotary station bus bars the current will be supplied by six 
rotaries of 500kw. capacity each, a local storage battery and 
& local booster. To this ’bus are connected eight low-tension 
feeders, which supply the section of the city between Fourth. 
Avenue and East River and 80th and 50th-streets. 

At present there is but one battery and one booster installed, 
and the two switchboards are operated as one. This was 


Fic. 10.—0ONz& SECTION oF Low-Texsion SWITCHBOARD. 


rendered possible by having the fields of the main generators, 
the fields of the exciter generators, the motors (or solenoids) 
on the oil switches, tripping coils of the time limit relays, 
crane motors, elevator motors, coal conveyor motors, &c., all 
wound to operate satisfactorily at from 240 to 250 volts. 

All the ammeters are of the Van Vleck edgewise pattern, 
manufactured by the Weston Electrical Instrument Co. They 
are of the shunt јуре For the ammeters on the feeders, part 
of the conductor is used for the shunt. In all other cases 
special alloy shunts are used. | 


Low-Tension Operating Switchboard.—The rheostat dials, 
switches, &c., for controlling the exciters, rotaries and boosters 
are mounted upon pedestals, and directly above the pedestal 
of each machine is a marble panel containing the instruments. 
On each exciter pedestal there is a direct-current main switch, 
the field rheostat dials, field-break switch and the pilot switch 
and overload relay for controlling the oil switch. Above 
these are the field rheostat dial, the field-break switch, recep- 
tacles for synchronising and balancing plugs, and pilot switch 
for operating the magnetic switches which are placed between 
the static transformers and the rotary. On the booster 
pedestals is a combination starting and main switch for the 
booster motor, and main switches for closing the cirouits of 
each of the booster dynamos. 

The bus from which current is to be taken and the bus to 
which it is to be fed are determined by the switches on the 


selector switchboard. Above these are the rheostat dials for 
each dynamo, field switches, &c. The apparatus for the con- 
trol of the battery is mounted directly above the booster 
pedestal. This consists of four special reversing switches of 
the push-button type to control the motors operating the cell 
switches, which are placed in a room in front of the battery 
room and separated from it by an “acid fume proof” partition. 
Above the push-button switches are the indicators, which 
show the number of cells in circuit—that is, the position of 
the end cell switches. 


The Cable Vault.—The cables coming from the generators 
are carried on cable racks through a cable vault running the 
full length of the operating room between the two rows of 
engine foundations. A view of this vault showing some of the 
cables in position is given in Fig. 11. Each rack contains 
three lead-covered, paper-insulated, single-conductor cables of 
500,000 cire. mills cross-section, two lead-covered cables 
carrying the field current, and smaller wires for the motor 
operating the engine governor, signalling, &c. Each rack 
contains the wiring for one generator, and is separated from 
its neighbours by fireproof partitions. From the cable vault 
the cables are fanned out and pass up through bricked-in 
ways to the oil-break switches on the first switchboard gallery. 


Fic. 11.—CaBLE RUNWAY UNDER THE Dynamo Room. 


The vaults by which the cables leave the building are of 
most ample and solid construction, there being in reality a 
fine large cable chamber extending out from under the west 
front of the station, with abundant duct capacity for increase 
in service up to the full generating limit of the plant. 


(To be concluded.) 


SOME NEW POLYPHASE MACHINERY. 


Messrs. Dick, Kerr & Co. inform us that they have recently 
standardised a complete series of alternating-current machinery, 
including three-phase generators and induction motors Among a 
number of contracts of considerable size which they are completing 
are sets of three-phase plant for the London County Council gene- 
rating and sub-stations, the Sydney Corporation and the Stalybridge, 
Ashton and Dukinfield joint electricity board, a large two-phase 
generator for the Fulham Borough Council, and sgme single-phase 
alternators for the Bexley District Council. 

Following the practice which they have adopted in their continuous- 
current machinery, Messrs. Dick, Kerr & Co. construct the stator frame 
of cast iron and built in two halves, which are securely bolted together 
by means of finished bolts. The lower half of the frame is provided 
with feet, which rest upon the foundation bed-plate, and in the 1 
machines this half of the frame is provided with a special screw, which 
will permit the stator frame to be racked over to such a position аз 
to leave the rotor completely exposed. Following the usual practice, 
the stator core is made of thoroughly annealed soft iron laminations, 
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the individual laminations being well insulated from each other. The coils of the stator winding are former wound and embedded in 
The iron comprising the laminations is of a special composition, | rectangular slots held in position by wooden wedges, and they can, 
which has been arrived at after a great number of experiments, and, | in consequence, be easily and quickly replaced. Fig. 1 shows the 
the msnufacturers state, is practically free from the increase of the | general design of the stator frame, The coils are protected outside 


Fic. 2.—250kw. MoronR-ALTERNATOR FOR PORTSMOUTH TRAMWAYS. 


hysteresis- loses with age to which much attention was drawn a few | the laminations by means of a cast-iron shield cast in sections and 
years sgo. The laminations are held in position in the frame by | bolted to the frame, this being easily removable. This shield, being per- 
means of retaining machined bolts. forated, does not interfere with the ventilation of the stator winding. 
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The rotor spider is made of best quality cast iron, and, as seen in 
Fig. 3, is of strong design. Its hub is provided with a flange for 
bolting to engine flywheel, and it is pressed on to the shaft by 
hydraulic pressure and key seated. On the spider rim dovetailed 
laminations are secured by means of machined bolts and cast-iron 
flanges, and are then ready to receive the pole-pieces. Ventilating 
spaces are provided in the laminations and epider for cooling the 
field coils, The rotor shown in Fig. 3 differs slightly from the 
etandard practice in that the coils are mounted on a steel rim. The 
pole-pieces are made of laminated steel, and held together between 
two cast-iron steel end plates. Their upper part is of a T-shaped 
construction, designed to hold the field coils firmly in position, and 
the lower part of the pole-pieces is dovetailed for fixing on the rim 
of the rotor, and is held in position by means of keys. The removal 


of the field coils is effected by sliding the pole-pieces from the dove- 


tailed groove parallel to the shaft, and this is accomplished without 
disturbing any other part of the machine. In accordance with stan- 
dard practice the shape of the pole-pieces is designed to give a 
distribution of the lines of force in the air-gap to produce an 
approximately sinusoidal E.M.F. wave. 

hen the excitation voltege permite, the field coils are wound with 
a single layer of copper strip, wound edgewise and insulated between 
the turns by means of a specially-prepared fibrous insulation. The 
external surface of the windings is left bare, being protected by 
insulating varnish only, thus allowing a rapid radiation of heat. 


Fic. 3.—HoTon or Mxssns. Dick, KERR & Co.’s THREE PHASE ALTERNATOR, 


In testing the machinery before delivery the field windings of the 
rotor are subjected to an insulation test of 2,500 volts alternating 
current between the coils and the frame, and windings of the stator 
are tested at from two to three times their normal voltage. 

Figs. | and 3 are portions of a set of machines which are being 
made for the Portemouth Corporation and the Horndean light rail- 
ways. They comprise four motor alternator sets, a complete view of 
one being given in Fig „2. Two of these sets will be p in the 
generating station of the Portsmouth tramways, three-phase high 
voltage current being transmitted to a sub-station on the Horndean 
light railway system. At this sub-station the alternating side of the 
combination will become the motor, continuous current being taken 
from the other end of the.machine direct into the line. The effective 
kilowatt capacity of this machine is 250. 

Some recent tests which the makers have made on these sets gave 
a temperature rise, after six hours run, of 39°F. on the stator core, 
and on the field about 70°F. 


Large Transformers.— What are said to be the largest 
electric transformers ever manufactured, says the Electrical 
World of New York, have been put in operation at Chambly 
and Montreal. These transformers are 20 in number and 
have a total capacity of 750,000 lights. By their use the 
voltage is raised to 25,000, and transmitted to Montreal, where 
it is lowered to 2,000. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING 
| OO. 8 POWER STATIONS,* | 


BY W. D. HUNTER, 


The Forth Ranks station of the Newcastle and District Electric 
Lighting Co. was originally equipped with three Lancashire boilers, 
30ft. by 7ft. Gin, and four Parsons single-phase turbo-electric alter- 
nating generators of 75kw. capacity each, and the total capacity at 
present is 3,000kw. This includes two 400kw. continuous-current 
turbo-electric generators, which were erected about two years ago to 
meet the immediate demand for electrical energy for power pur 
This demand continues to grow, and in order to keep pace with it 
the Newcastle and District Electric Lighting Co. are now erecting at 
their new works in the Close two continuous-current turbo-electric 
generators of 1,000kw. capacity each. The Forth Banks works are 
peculiarly situated on the side of a hill, the engine and boiler rooms 
forming terraces one above the other. ada ie y of such a aite could 
not have been taken without great expense had it been necessary to 
provide substantial engine foundations, but with the Paraons turbine 
these can practically be dispensed with. 'The total area of the engine- 
room is only 400 sq. yds., and і, that space, as stated above, there 
are fixed turbo-generators representing a total capacity of 3,000kw. 
Water is drawn for condensers from the river Tyne. The water pipes 
are laid in a brick-lined tunnel about 100yds. long, and terminate ina 
condenser chamber sunk to mean tide level There are two sets of 
condenser plant one for surface condensation 7 with light 
loads, and the other for jet condensation and capable of condensing 
48, O000l b. of steam per hour. Fig. 1 shows the engine-room, The 
pumps are worked by an engine fitted with rocking levers and 
rods, the engine being fixed at boiler-room floor level. This ? t 
was made by Messra R. and W. Hawthorn, Leslie & Co., and has 
been at work for nine years to the entire satisfaction of the company. 

The site of the new works (the Close works) at present being con- 
structed and equipped, is immediately on the side of the river Tyne, 
situated about midway between the High Level and Redheugh 
bridges. The works when completed will have a capacity of 
12,000kw., or about 20,000 I. H.. The engine and boiler rooms, 
with coal store overhead, run parallel with the river from which the 
circulating water for condensers will be drawn. Coal will be brought 
to the works in barges, and conveyed to the coal bunkers and fur- 
naces by special plant. The workshops, stores, &c., will be situated 
at the east end of engine room, where provision is left for building 
these on. The cross section, Fig. 2, shows clearly the relative posi- 
tions of the various parts of the machinery. The following is a 
brief description of the more important parts of the plant. 

Turbo- electric Generators.—The two generators are each of 1, OOOkw. 


| capacity, the E. M. F. Ер volts and the speed about 1,800 revs. 


per min. By adopting this size of generator, excellent results in 
i pee to economy of steam are obtained, as will be seen from the 
following table. giving particulars of a test made at Heaton works 
on one of the generators for the Newcastle and District Electric 
Lighting Co.’s Close works. 

It will be observed from Fig. 3 that the machine is of the tandem 
form, and has really two dynamos, each of 500kw. capacity. The 
armatures are interchangeable, and if necessary one dynamo may be 
run independently of the other. The steam turbine portion of the 
generator is of the makers’ latest improved construction, and is 


| Water: 
Cyl. Vac. Super- Average 
Speed. S. V. P. 807 bar. heat F. Volts, | “Sor 5 
| ^ hour. |kw.-hour 

1,690) 138 | 260 71 500 |10116 21,734 | 2148 
1.680 140 | 260 | 86 | 500 | 9090 | 18,610 | 2047 
1,700| 142 262 | 198 E00 | 8946 | 17,760 | 1985 
1660| 144 | 963 | 132 500 | 8907 17,020 191 
| 144.| 263 | 135 500 | 8829 | 17,171 | 19-43 
1,700 145 263 | 137 500 | 87404| 16,983 | 19°43 
„| 145 | 263 | 187 500 | 901-06 | 17,500 | 1942 
1,680| 146 96:5 | 136 500 | 8967 | 17,302 | 1929 
1,640 142 | 264 | 136 500 | 8622 | 16479 | 1911 
. | 142 266 | 133 500 | 8772 16,800 1915 
1640! 146 263 | 131 500 | 94417| 17,903 | 18:96 
1660| 140 | 263 | 142 500 | 9866 | 18434 | 18-78 
1,710 135 . 263 146 500 | 9125 17,559 | 1852 
1,710 135 . 264 | 182 500 | 9426 | 17460 | 1852 
140° 265 | 195 500 | 878-06 | 15,857 | 1806 
1,710) 146 266 | 221 500 | 863-28) 15,493 | 1794 
145 255 | 237 500 | 89784| 15,922 | 1773 


It should be noted that these results were obtained when the machine 
was running some 10 per cent. under full load. At full load, with a 27in. 
vacuum and 240°Е. superheat, the consumption would fall to about 17010, 
per kilowatt-hour. 


* Abstract of a Paper read before the Newcastle meeting of the Instit · 
tion of Mechanical Engineers. | 
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arranged for the fall expansion of steam from the boiler pressure to 
that corresponding to within lin. of the barometer. The expansion 
is carried out in three barrels or cylinders of definite length and 
diameter to suit. The revclving portion is carried on large journals, 
and transmits the power to the armatures through a special claw 
coupling arranged at one end. At the opposite end a worm and 
thrust collars are fitted, the former being geared to a wheel which 
works the oil pump for automatic lubrication by means of a crank- 
disc shaft. The fixed porion of the cylinder is designed to rest upon 
the supports provided at each end, and at the exhaust the foot is 
rigidly bolted to the bedplates, while at the steam end provision is 
made for the foot to slide on the 5 without altering the align- 
ment; provision is thereby made for any alteration due to expansion. 
Steam is brought right on to the cylinder top, and is controlled 

by suitable valve gear as near to the working shaft as possible, so 
t all loeses are minimised. The steam enters the first chamber 
and passes the “runaway” valve, which, under ordinary working 
conditions, is open ; the steam is then in contact with the working 
valve, and the quantity passing is controlled by means of the steam 
relay gear fixed directly above. This gear is automatic in its action, 
and works in conjunction with an electrical solenoid. In addition, 


mutator, no matter what the change of load may be. The floor space 
occupied by each machine is 38ft. Gin. by 6ft., or only 231 sq. ft. area. 
The heaviest parts do not exceed :— 


Cylinder bottom ............... eee . ẽ . . 5} tons 
% Pe.... 8 1 „ 
„rr vacnee: 21 „ 

Ar mature eese sten i 


Boilers.— The five boilers st present erected were made by the 
Stirling Boiler Co. Each of these boilers is capable of evaporating 
18, 000lb. of water per hour at 250lb. pressure pe square inch. The 
boilers are fired with chain-grate stokers, which work with absolute 
smokelessness in this type of boiler. Each boiler consists of three 
top drums and two lower water drums connected by banks of tubes, 
The feed is admitted to the back top drum, passes down the last 
bank of tubes and thereby comes in contact with the hot gases before 
they leave the boiler, thus reducing the chimney temperature to a 
minimum. The feed-water being heated in its passage down the 
back bank of tubes deposits mud and sediment in the bottom dru 
whence it can be readily blown off, and as this drum is far remov 
from the fire no injury will reeult from a considerable accumulation 
of solid matter in same, This arrangement of the boiler thus has an 
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there is provided a pulsating motion to keep all parts of the lever 
and valve gear in movement, and to ensure prompt action on any 
change of load being made. The electric solenoid is перм: by the 
main circuit, and maintains automatically constant voltage at all 
loads. The action is as follows :—Should the voltage rise above the 
normal on change of load the solenoid core is lowered, and a sinall 
balancer piston hung at the opposite end of the lever is raised a pro- 
porous amount ; this allows the steam which keeps the .regu- 

ting valve in action to ape more quickly, and the valve closes a 
little. If the voltage falls the opposite effect is produced, and so 

uick is the response to any change of load that it is easy to maintain 
the pressure within 2 per cent, of the normal. 


The шше are of the latest type, and embody al] the improve- 
ments which experience alone can show to be desirable. Great care 
is taken to ventilate the armature thoroughly, and as much skill is 
required to effect a balance, extra attention is given to the various 

arts both before and after they are assembled on the shaft. The 

rush rocking-gear is very interesting ; it is automatic in its action, 
and is controlled directly from the steam cylinder. The effect is to 
place the brushes instantly on the best working position of the com- 


economiser and purifier action, so that if there is any deposit it takes 
place in the rear position, and the water is purified before reaching 
the tubes over the fire. With the special design of combustion 
chamber, surrounded on three sides with fire brick, a high initial 
temperature is obtained, thus ensuring perfect combustion and an 
absence of smoke ; it also admits of an inferior quality of coal being 
burned with high efficiency. The design of the boiler is simple, as 
the tubes are expanded direct into the drums, and access to the 


interior is obtained by opening five manhole doors. The makers 


supply a simple arrangement for cleaning the interior of the tubes, 
a provision is made for a steam- jet to blow soot off the outside 
surfaces, 


Boiler Feed Pumps.—The boiler feed pumps are supplied by 
Messrs, G. and J. Weir, Cathcart, and consist of two of this firm’s 
well-known standard single direct-acting pumps, each 93in. diameter 
water cylinder by 124in. steam cylinder and 24in. stroke. These 
pumps are single cylinder double-acting and vertical The pum 

ends are of cast iron, fitted with gun-metal liners, and the pump rode 
are of cold rolled manganese bronze. The valve gear is positive— 
that is, the steam valve can never be in such a position that the 
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pump will not start immediately steam is turned on. In these pumps 
the steam is use expansively, and the cut-off can be regulated from 


the outside while the pumps are working, thus making them 
extremely economical as regards steam consumption. The pumpe 
are very simple, and all the parts are readily accessible, 

A 15-ton oyerhead traveller, supplied by Messrs. Vaughan & Son, 


P» с 
x У, Sw 


) 
i] 


ing operations the current should fall, the brake magnet would 
instantly release the brake and allow it to take charge of and sustain 
the load. There are two barrels, each machine-grooved and fitted 
with wire rope ; the large barrel has right and left-hand ves to 
secure vertical lifting and equal distribution of load on both girders. 
Both barrel hooks revolve on hardened cast-steel balls and plates. 


ET X „ : БЕ die a 
2 7 — * 
|; VA | 205] | 2 — 
| 2 La | \ 4 b 
e 2 A / \ А P d We 
f 7 pe \ / \ / / \ / “ә. XN / A INS. 
p Coal Store AA. / V V г ч A / — 
, ~ 2 
| 1S Ton и? | 
= 1 т E 4 
RT 3 es ee | | 
Sto age y I Engine Room 5В | A 
22 |7 Gallery | VA 
A Feed Pumps И SS 1 
75 f Ж Ъ 1000 AWS | 
| ГА 1 7—7 d | | 
IE Saame —- ~ .. | 
W- * у ^A И PT 7 
ИМ Й 2 2 7 
— — 1 — Ls 7 1 
HWM | 7, Ree 
WY 
10 0 10 20 30 40 Fa 50 
Fic. 2.—CROS8-SECTION OF CLOSE POWER STATION, 
Manchester, spans the Close works engine-house. The girders and The speeds of the crane are as follows :— 
end carriages are of the box riveted type, the latter being each fitted Hoisting, 15 tons at 4%, per minute. 
with two steel-tyred travelling wheels. The crab is carried on four Do. 74 do. 8ft. do. 
steel runners, keyed on steel axles revolving in gunmetal bearings; Do. 2 do. 30ft. do. small barrel. 
reg gearing is used throughout, the whole being machine-cut with Longitudinal traverse ... 200ft. per minute } tight, 
e exception of the barrel wheel and pinion. In conjunction there- Cross traverse ............ 100ft. до. 


with a magnetic brake is provided to sustain the load. When 
current is switched on to the hoisting motor, it puts into circuit an 


By regulation of the controllers the above speeds can be varied 
instantly from maximum to zero, 'The three movements of the crane 


Еа. 3.—1,000kw. GENERATOR FOR CLOSE WORKS. 


electromagnet possessing sufficient power to raise the brake lever, 
and render the brake inoperative at the moment that hoisting or 
lowering commences, and also during their continuance. Directly 
current is switched off the motor, the brake applies itself automati- 
cally and without any attention whatever on the part of the operator. 
The advantage of this is obvious, as if from any cause during work- 


are effected by three series-wound motors, each having its own con. 
troller, the latter being carried on the crab and operated by cordi 
from the ground floor. The powers of the motors are :— 


Hois ting 4 6 n.r. at 300 revs. per min. 
Longitudinal traverse ... 6 н.р. at do. 
Cross tra verse wee S H.P at 500 do. 
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For short periods these are capable of developing double their rated 

wers, In connection with the hoisting-gear a stop motion is 
provided for the purpose of automatically breaking the circuit and 

reventing overwinding. The efficlency is about 50 per cent, the 

la including all the mechanical friction of the gear as well as that 
of the motor. | | 

Condensing Plant.—The condensers and pumps, which are shown 
in the cross-section of the buildings (Fig. 2), were made by Messrs, 
Johu Abbot & Co, of Gateshead. The condensers have each a cooling 
surface of 3,000 sq. ft. ; ample provision is made for examination 
by means о doors, and the internal arrangements are all in 
accordance with the latest Admiralty practice. The pump cylinders 
are fitted with liners, and have rods of Delta metal. Ample 
ways are provided in the circulating pump so that the velocity of 
water never exceeds 4ft. per second at any part. The engines for 
driving these are of the vertical compound type, with provision for 
admitting high-pressure steam to low-pressure cylinder for starting. 
The bedplate is bolted to fixed girders above the pumps, and two 
heavy- ced flywheels are provided. The pump-rods are balanced 
by means of rocking levers and weights worked off the cross- 
heads. ear engines were made by Messrs. Carrick and Wardale, of 
Gatesh 


Switchboard. —The switch-gear is of the cellular type, constructed 
by Ferranti Limited, and consists of heavy black enamelled slates 
grouted into the station wall and divided off into & number of 
pigeon-hole recesses by vertical division slates, the principle being 
to have a complete compartment for each apparatus used on the gear. 
The switchboard comprises six dynamo els, each of the six 
dynamo panels including the following :— Voltmeter, ammeter, two 
single-pole switches with reverse current automatic devices, and 
section of n table on which the open type regulating resis- 
tances are controlled by means of a hand-wh In the centre of 
the board is a large 6,000 ampere wattmeter placed between the 
‘bus bars to register the total watts generated by the machines, An 
earth recording ammeter with cutouts and one mid-wire ammeter 
are placed under the wattmeter panel in the regulating table. To 
the left provision is made for two balancers, complete with main 
switches, ammeters and ae resistances, The three-wire feeder 

ls are arranged to the left of the board, and each panel comprises 
two voltmeters, two ammeters, two switches, and maximum current 
automatic devices provided with time limit relay. Each generator 
and feeder panel is designed to carry 1,000 amperes, and to break 
under the severer conditions likely to be existent under emergencies. 
In designing this gear, it has been the aim to simplify the connections 
to a minimum degree 
of working. As a result, the entire arrangement is simple and easy 
for the o r to understand, and having all connections clearly 
visible before him, there is very little opportunity for errors to be 
made, which otherwise might lead to disastrous resulta It is impos- 
sible to place too great stress upon the necessity of rendering the 
switchboard free from fire rieks. The theory of splitting up the 
whole into small compartments has been carefully considered with 
this in view. Moreover, there is an absence of inflammable material, 
and when compared with the old flat board type of switch-gear, it is 
not only interesting but eminently satisfactory to see the way in 
which strip cable connections are avoided. 


PROF. JAMES DEWAR’S PRESIDENTIAL ADDRESS 
TO THE BRITISH ASSOCIATION.* 


The members of an Association whose studies involve perpetual 
contemplation of settled law and ordered evolution, whose objects 
are to seek patiently for the truth of things and to extend the dominion 
of man over the forces of Nature, are even more deeply pledged than 
other men to loyalty to the Crown and the Constitution which pro- 
cure for them the essential conditions of calm security and social 
stability. Таш confident that I express the sentiments of all now 
before me when I say that to our loyal respect for his high office we 
add a warmer feeling of loyalty and attachment to the person of our 
Gracious Sovereign. At this, our second meeting held under the 

resent reign, whose sentiments are realised all the more vividly, 
use, in common with the whole empire, we have recently passed 
through a period of acute apprehension, followed by the uplifting of 
а national deliverance, The splendid and imposing coronation cere- 
mony which took place just a month ago was rendered doubly 
impressive both for the King and his people by the universal conscious- 
ness that it was also a service of thankegiving for escape from immi- 
nent peril. No one in his wide dominions is more competent than 
the King to realise how much he owes, not onlv to the skill of his 
urgeons, but also to the equipment which has been placed in their 
bands as the combined result of scientific investigation in many and 


Delivered at Belfast on Wednesday.—- Abstract. 


consistent with the efficiency and convenience . 


diverse directions, He has already displayed a profound and saga- 
cious interest in tlie discovery of methods for dealing with some of 
the most intractable maladies that still baffle scientific penetration ; 
nor can we doubt that this intereat extends to other forms of scientific 
prp n de more directly connected with the amelioration of the 
lot of the healthy than with the relief of the sick. Heredity „рее 
obligations and also confers aptitude for their discharge. Intelligent 
appreciation of scientific work and needs is not less but more neces- 
sary in the 170 rig to-day than it was 43 years ago, when 
His Royal Highness the Prince Consort brought the matter before 
this Association in the following memorable passage in his ргелї- 
dential address : 

We may be justified, however, in hoping that by the gradual diffusion of 
science and its increasing recognition ая а principal part of our national 
education, the public in general, no less than the Legislature and the State, 
will more and more recognise the claims of science to their attention ; so 
that it may no longer require the begging box, but speak to the State like 
& favoured child to its parent, sure of his paternal solicitude for its welfare ; 
that the State will recognise in science one of its elementa of strength 
rs prosperity, to protect which the clearest dictates of self-interest · 

emand. 

Had this advice been seriously taken to heart and acted upon by 
the rulers of the nation at the time, what splendid results would 
have accrued to this country ! We should not now be painfull 
groping in the dark after a system of national education. We shoul 
not be wasting money, and time more valuable than money, in 
building imitations of foreign educational superstructures before 
having put in solid foundations, We should not be hurriedly and 
distractedly casting about for a system of tactics after confrontation 
with the pie urs and co-ordinated forces of industry and science 
led and directed by the rulers of powerful States. 43 years ago 
we should have started fair had the Prince Consort’s views prevailed. 
As it is, we have lost ground which it will tax even this nation's 
splendid reserves of individual initiative to recover. It is hardl 
pee to over-rate the benefits that may accrue from the King’s 
utelligent and continuous interest in the great problem of trans- 
= his people into a scientifically educated nation. From this 

int of view we may congratulate ourselves that the heir to the 

rown, following his family traditions, has already deduced from 
his own observations in different parts of the empire some very 
sound and valuable conclusions as to the national needs at the 
present day. 

The saddest yet the most sacred duty falling to us on such an 
occasion as the present isto pay our tribute to the memory of old 
comrades and fellow-workers whom we shall meet no more. We 
miss to-day & figure that has been familiar, conspicuous, and always 
congenial at the meetings of the British Association during the last 
40 years. Throughout the greater part of that period Mr. George 
Griffith discharged the onerous and often delicate duties of the assis- 
tant general secretary, not а conscientious thoroughness and 
great ability, but also with urbanity, tact and courtesy that endeared 

im to all. The British Association owes him a debt of gratitude 
which must be so fully realised by every r attender of our 
meetings that no poor words of mine are needed to quicken your 
sense of loss, or to add to the poignancy of your t 

The British Association has to deplore the loss from among us of 
Sir Joseph Gilbert, a veteran who continued to the end of a long 
life to pursue his important and beneficent researches with untiring 
energy. The length of his services in the cause of science cannot be 
better indicated than by recalling the fact that he was one of the six 
past presidents boasting 50 years membership whose jubilee was 
celebrated by the Chemical Society in 1898. 

It is impossible for me in this place to offer more than the barest: 
indication of the great place in contemporary science that has been 
vacated by the lamented death of Prof. Alfred Cornu, who so 
worthily upheld the best traditions of scientific France. Cornu was 
admirable alike in the use he made of his opportunities and in his 
manner of discharging his duties. Не was at once a great investi-. 
gator and a great teacher. His death has inflicted a heavy blow 
upon our generation, upon France, and upon the world. 

The British Association, together with the whole scientific world, 
has had to deplore the unerpected death of Sir Frederick Abel, 
past president of the British Association, and one of the most repre- 
sentative and successful chemista of his generation. His early work 
was directed to organic chemistry, but he diverted his energies to 
other channels, and especially to problems of naval and military 
armament, He had the satisfaction of living through the age of 
gunpowder, and of seeing those nitro-compounds of his early studies 
replace the old black gunpowder. We owe him a deep debt of gratitude 
for his contributions to many learned societies, and for his services 
iu the cause of scientific education. It would be difficult to over- 
estimate the t services which he rendered to science and the 
State, and on some future occasion an adequate account of his lifé 
and work must be attempted, | | 

The presidential address delivered by Tyndal! in this city 28 years 
ago will always rank as an epoch-making deliverance. In the Belfast 
discourse Tyndall dealt with the changing aspects of the long 
unsettled horizon of human thought, at last illuminated by the sun- 
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rise of the doctrine of evolution. His views as a strenuous supporter 
and believer in the theory of evolution were naturally essentiall 
optimistic. He had no sympathy with the lugubrious pessim isti 0 
philosophy whose disciples are for ever intent on administerin 
rebuke to scientific workers by reminding them that, however muc 
knowledge man may have acquired, it is as nothing compared with 
the immensity of his ignorance, That truth is, indeed, never 
adequately realised ері by the man of science, to whom it is 
brought home by repeated experience of the fact that his most pro- 
mising excursions into the own are invariably terminated by 
barriers which, for the time at least, are insurmountable. He who 
has never made such excursions with patient labour may indeed 
prattle about the vastness of the unknown, but he does so without 
real sincerity or intimate conviction. His tacit, if not his avowed, 
contention is, that since we can never know all, it is not worth while 
to seek to know more; and that in the profundity of his 5 
he has the right to people the unexplored spaces with the phantoms 
of his vain imagining. The man of science, on the contrary, finds in 
. the extent of his 5 a perpetual incentive to further exertion, 

and in the mysteries that surround him a continual invitation, nay, 
more, an inexorable mandate. Tyndall’s cry was, “ Commotion 
before stagnation, the leap of the torrent before the stillness of the 
swamp.” 


- The Endowment of Education. 


These are days of munificent benefactions to science and education, 
which, however, are greater and more numerous in other countries 
than in our own. Splendid as they are, it may be doubted, if we 
take into account the change in the value of money, the enormous 
increase of population, and the utility of science to the builders of 
colossal fortunes, whether they bear comparison with the efforts of 
earlier days. But the habit of endowing science was so long in 
m abeyance that Mic Ae of its resumption is matter 

or sincere congratulation. . Cecil Rhodes has dedicated a very 

large sum of money to the advancement of education, though the 
means he has chosen are, perhaps, not the most effective. It must 
be remembered that his aims were political as much as educational. 
He had the noble and worthy ambition to promote enduring friend- 
“ap between the great English-speaking communities of the world, 
and knowing the strength of college ties, he conceived that this end 
might be greatly furthered by bringing together at an English 
university the men who would presumably haye much to do in later 
life with the influencing of opinion, or even with the direction of 
py But, apart from the main idea of fostering good relations 

tween those who will presumably be influential in England, in 
the colonies, and in the United States Mr. Rhodes was probably 
influenced also by the hope that the influx of strangers would help 
to broaden Oxford notions and to procure revision of conventional 
arrangements. 

Dr. Andrew Carnegie’s endowment of Scottish universities, as 
modified by him in deference to expert advice, is a more direct 
benefit to the higher education. For while Mr. Rhodes has only 
enabled young men to get what Oxford has to give, Dr. Carnegi 
has also enabled his trustees powerfully to augment and improve the 
teaching equipment of the universities themselves. At the same 
time he has provided as far as possible for the enduring usefulness 
of his money. His trustees form a permanent body external to the 
universities, which, while possessing no power of direct control, 
must always, as holder of the purse-strings, be in a position to offer 
5 and weighty criticisms. More recently Dr. Carnegie 
has devoted an equal sum of 10 million dollars to the foundation of 
a Carnegie Institution in Washington. Here again he has been 
guided by the same ideas. He had neither founded a university nor 
handed over the money to any existing university. He has created 
a permanent trust charged with the duty of watching educational 
efforts and helping them from the outside according to the best 
judgment that can be formed in the circumstances of the moment. 
Its aims are to be—to promote original research ; to discover the 
exceptional man in every department of study, whether inside or 
outside of the schools, and to enable him to make his special study his 
life-work ; to increase facilities for higher education ; to aid and 
stimulate the universities and other educational institutions; to 
assist students who may prefer to study at Washington; and to 
ensure prompt publication of scientific discoveries, The general 
раро of the founder is to secure, if possible, for the United States 
eadership in the domain of discovery and the utilisation of new 
forces for the benefit of man. Nothing will more powerfully further 
this end than attention to the injunction to lay hold of the excep- 
tional man whenever and wherever he may be found, and, having got 
him, to enable him to carry on the work for which he seems spec 
designed. That means, I imagine, a scouring of the old world, as well 
as of the new, for the best men in every department of study—in fact, 
an assiduous collecting of brains similar to the collecting of rare 
books and works of art which Americans are now carrying on in во 
lavish a manner. Ав in diplomacy and war, so in science, we owe our 
reputation, and no small part of our prosperity, to exceptional men ; 
and that we do not enjoy these things in fuller measure we owe to our 


lack of an army of well-trained men capable of utilising 
their ideas. Our exceptional men have too often worked in obscurity, 
without recognition from a public too imperfectly instructed to 

ess at their greatness, without assistance from a State governed 
largely by dialecticians, and without help from academic authorities 
hidebound by the pedantries of medisval scholasticism. When 
contemplating these splendid endowments of learning, it occurred to 
me that it would be interesting to find out exactly what some definite 
quantity of scientific achievement has cost in hard cash. In an 
article by Carl Snyder in the January number of the North American 
Review, entitled America's Inferior Place in the Scientific World,” 
I found the statement that it would be hardly too much to say 
that during the hundred years of its existence the Royal Institution 
alone has done more for English science than all of the English 
universities put together. This is certainly true with regard to 
British industry, for it was here that the discoveries of Faraday were 
made.” I was emboldened by this estimate from a distant and 
impartial observer to do, what otherwise I might have shrunk from 
doing, and to take the Royal Institution—after all, the foundation 
of an American citizen, Count Rumford—as the basis of my inquiry. 
The work done at the Royal Institution during the past hundred 
years is a fairly definite quantity in the mind of every man really 
conversant with scientific affairs. I have obtained from the books 
accurate statistics of the total expenditure on experimental inquiry 
and public demonstrations for the whole of the nineteenth century. 
The items are— 


Professors’ salaries—Physics and chemistry ............... £54,600 

Laboratory expenditure ............... eee MURS 24, 

Assistants salaries .......2...s.ssccoreccssccssscscsecccececersees 21,590 
Total for 100 years . TE £100,620 


In addition, the members and friends of the Institution have con- 
tributed to a fund for exceptional expenditure -for experimental 
research the sum of £9,580. It should also be mentioned that a 
Civil List pension of £300 was granted to Faraday in 1853, and was 
continued during 27 years of active work and five years of retire- 
ment. Thirty-two years in all, at £300 a-year, make a sum of 
£9,600, representing the national donation, which, added to the 
amount of expenditure just stated, brings up the total cost of a 
century of scientific work in the laboratories of the Royal Institu. 
tion, together with public demonstrations, to £119,800, or an average 
of £1,200 per annum. I think if you recall the names and achieve- 
ments of Young, Davy, Faraday and Tyndall Tou will come to the 
conclusion that the exceptional man is about the cheapest of natural 


products. It is a popular fallacy that the Royal Institution is hand- 


somely endowed. On the contrary, it has often been in financial 
straits ; and since its foundation by Count Rumford its only con- 
siderable bequests have been one from Thomas G. Hodgkins, an 
American citizen, for experimental research, and that of John Faller 
for endowing with £95 a year the chairs of chemistry and ysiology. 
In this connection the Davy-Faraday Laboratory, founded by 
liberality of Dr. Ludwig Mond, will naturally occur to many minds. 
But though affiliated to the Royal Institution, with, 1 hope, reciprocal 
direct advantages, that laboratory is financially independent, and its 
endowments are devoted to its own special purpose, which is to 
provide opportunity to prosecute independent research for worthy 
and approved applicants of all nationalities, The main reliance of 
the Royal Institution has always been, and still remains, upon the 
contributions of its members, and upon corresponding sacrifices in 
the form of time and labour by its professors, It may be doubted 
whether we can reasonably count upon a succession of scientific men 
able and willing to make sacrifices which the conditions of modern life 
tend to render increasingly burdensome. Modern science is, in fact, 
in something of a dilemma. Devotion to abstract research upon small 
means is becoming always harder to maintain, while at the same 
time the number of wealthy independent searchers after truth and 
patrons of science of the style of Joule, Spottiswoode and De la Rue 
is apparently becoming smaller. The installations required by the 
refinements of modern science are continually becoming more costly, 
so that upon all grounds it would appear that without endowments 
of the kind provided by Dr. Carnegie the outlook for disinterested 
research is rather dark. On the other hand, these endowments, 
unless carefully administered, might obviously tend to impair the 
single-minded devotion to the search after truth for its own sake 
to which science has owed almost air memorable advance made in 
the past. The Carnegie Institute will dispose in a year of as much 
money as the members of the Royal Institution have expended in а 
century upon its purely scientific work. It will at least be interest- 
ing to note how far the output of high-class scientific work corre 
sponds to the hundredfold application of money to its production. 
or will it be of less interest to the people of this country to observe 
the resulta obtained from that moiety of Dr. Carnegie’s gift to Szot- 
land which is to be applied to the promotion of scientific research. 


Applied Chemistry, English and Foreign. 
The diplomatic and consular reports published from time to time 
by the Foreign Office are usually too belated to be of much use to 
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business men, but they sometimes contain information concerning 
what is done in foreign countries which affords food for reflection. 
One of these reporta, issued a year ago, gives a very account of 
the German arrangements and provisions for scientific training, and 
of the enormous commercial demand for the services of men who 
have passed successfully through the universities and technical 
high schools, as well ss of the wealth that has accrued to Germany 
through the systematic application of scientific proficiency to the 
ordinary business of life. e cannot show in the United Kingdom, 
notwithstanding the immense range of the chemical industries in 
which we once stood proms more than one-third of the pro- 
fessional staff employed in Germany. It may, perhaps, be thought 
or hoped that we make up in quality for our defect in quantity, but 
unfortunately this is not the case. Details are given in the report of 
the training of 633 chemists employed in German works; 84 per 
cent, have received a thoroughly systematic and. complete chemical 
training, and 74 cent. of these add the advantages of a university 
career, Compare with this the information furnished by 500 chemists 
in British works. Of these only 21 per cent. are graduates, while 
about 10 e cent. hold the diploma of a college. It ought to be 
mentioned that about 21 per cent. of the 500 are Fellows or Asso- 
ciates of the Institute of Chemistry, whatever that may amount toin 
practice, but of these a very large number. have already been 
accounted for under the heads of graduates and holders of diplomas. 
These fi which I suspect are much too favourable on the 
British side, unmistakably point to the prevalence among employers 
in this country of the antiquated adherence to rule-of-thumb, which 
is at the root of much of the backwardness we have to deplore. It 
hardly needs to be pointed out to such an audience as the present 
that chemists who are neither graduates of a university, nor holders 
of a diploma from a technical college, may be competent to carry on 
existing processes according to traditional methods, but are very 
unlikely to effect substantial improvements, or to invent new and 
more efficient processes, I am very far from denying that here and 
there an individual may be found whose ке ability enables 
him to triumph over all defects of training. But in all educational 
matters it is the average man whom we have to consider, and the 
average ability which we have to develop. Now, to take the second 
int—the uctual money value of the industries carried on in 
баат by an army of workers both quantitatively and qualita- 
tively so superior to our own. The consular report estimates the 
whole value of German chemical industries at not less than 50,000,000 
sterling per annum. These industries have sprung up within the 
last 70 years, and have received enormous expansion during the last 
30. Moreover, the fundamental discoveries upon which this gigantic 
industry is built were made in this country, and were practically 
developed to a certain extent by their authors, But in spite of the 
abundance and cheapness of the raw material, and in spite of the 
evidence that it could be most remuneratively worked up, these 
men founded no school, and had practically no successors. Now, what 
is the explanation of this extraordinary and disastrous phenomenon ? 
I give it in a word—want of education. We had the material 
in abundance when other nations had comparatively little. We had 
the capital, and we had the brains, for we originated the whole 
thing. But we did not possess the diffused education with- 
out which the ideas of men of genius cannot fructify beyond 
the limited scope of an individual. I am aware that our patent laws 
are sometimes held responsible. 'The patent laws have only con- 
tributed in a secondary degree, and if the patent laws have been bad 
the reason for their badness is, again, want of education. Make them 
as bàd as you choose, and you only prove that the men who made 
them, and the public whom these men try to please, were mislead by 
theories instead of being conversant with fact and logic. But the 
root of the mischief is not in the patent laws or in any legislation 
whatever. It is in the want of education among our so-called educated 
classes, and, secondarily, among the workmen on whom these depend. 
It is in the abundance of men of ordinary plodding ability, thoroughly 
trained and methodically directed, that Germany at present has so 
commanding an advantage. It is the failure of our schools to turn 
out, and of our manufacturers to demand, men of this kind, which 
explains our loss of some valuable industries ənd our precarious hold 
upon others. Let no one imagine for a moment that this deficiency 
can be remedied by any amount of that technical training which is 
now the fashionable nostrum. It is an excellent thing, no doubt, 
but it must rest upon a foundation of 5 training. Mental 
habits are formed for good or evil long before men go to the technical 
schools. We have to begin at the beginning; we have to train the 
Dopo anon from the first to think correctly and logically, to deal at 
rst hand with facts, and to evolve, each one for himself, the solution 
of a problem put before him, instead of learning by rote the solution 
given oy somebody else. To my mind, the really appalling thing 
is not that the Germans have seized this or the other industry, or 
even that they may have seized upon a dozen industries, It is that 
the German population has reached a point of general training and 
$pecialised equipment which it will take us two generations of hard 
and intelligently directed educational work to attain. It is that 


Germany possesses a national weapon of precision which must give 


her an enormous initial advantage in any and every contest dependin 
upon disciplined and methodised intellect. n 


Liquid Hydrogen and Helium. 

Hydrogen is an element of especial interest, because the study of 
its properties and chemical relations led great chemista like F&raday, 
Dumas, Daniell, Graham and Andrews to entertain the view that if 
it could ever be brought into the state of liquid or solid it would 
reveal metallic characters. After the beautiful discovery of Graham 
that palladium can absorb some hundreds of times its own volume 
of hydrogen and still retain its lustre and general metallic character, 
the impression that ORED was probably a member of the metallic 
group e very general. The only chemist who adopted another 
view was my distinguished predecessor, Professor Odling. In his 
“ Manual of Chemistry,” published in 1861, he pointed out that 
hydrogen has chlorous as well as basic relations, and that they are 
as decided, important and frequent as its other relations. From 
such considerations he arrived at the conclusion that hydrogen is 
essentially a neutral or intermediate body, and therefore we should 
not expect to find liquid or solid hydrogen. possess the appearance of 
a me This extraordinary prevision, so characteristic of Odling, 
was proved to be correct some 37 years after it was made. 

No definite conclusion could be reached regarding the physical 
properties of liquid or solid hydrogen, and the only way to arrive at 
the truth was to prosecute low-temperature research until success 
attended the efforts to produce its liquefaction. This result I defini- 
tively obtained in 1898. The case of liquid hydrogen is, in fact, an 
excellent illustration of the truth already referred to, that no 
theoretical forecast, however apparently justified by analogy, can be 
finally accepted as true until confirmed by actual experiment. Liquid 
hydrogen is a colourless, transparent body of extraordinary intrinsic 
interest. It has a clearly defined surface, is easily seen, drops well 
—in spite of the fact that its surface tension is only the 35th 
pi of that of water, or about one-fifth that of liquid air—and can 

poured easily from vessel to vessel. The liquid does not conduct 
electricity, and, if anything, is slightly diamagnetic. Compared 
with an.equal volume of liquid air,.ıt requires only one-fifth 
the quantity of heat for vaporisation; on the other hand, its 
specific heat is 10 times that of liquid air or five times that 
of water. The coefficient of expansion of the fluid is remarkable, 
being about 10 times that of gas; it is by far the lightest liquid 
known to exist, its density being only one-fourteenth that of water ; 
the lightest liquid previously known was liquid marsh gas, which ig 
six times heavier. The only solid which has so small density as to 
float upon its surface is a pieceof pith wood. It is by far the coldest 
liquid known. At ordinary atmospheric pressure it boils at minus 
252:6deg. or 20:5deg. absolute. The critical point of the liquid is 
about 29deg. absolute, and the critical pressure not more 15 
atmospheres. The vapour of the hydrogen arising from the liquid 
has nearly the density of air—that is, it is 14 times that of the gas 
at the ordinary temperature. Reduction of the pressure by an air- 
ump brings down the temperature to minus 258deg., when the 

iquid becomes a solid resembling frozen foam, and this by further 
аа Нов із cooled to minus 260deg., or 13deg. absolute, which is 
the lowest steady temperature that has been reached. The solid may 
also be got in the form of a clear transparent ice, melting at about 
15deg. absolute, under a pressure of 55mm., possessing the unique 
density of one-eleventh that of water. Such cold involves the 
solidification of every gaseous substance but one that is at present 
definitely known to the chemist, and so liquid hydrogen introduces 
the investigator to a world ot solid bodies. А 

The strong condensing powers of liquid hydrogen afford a simple 
means of producing vacua of very high tenuity. hen one end of a 
sealed tube containing ordinary air is placed for a short time in the 
liquid, the contained air accumulates as a solid at the bottom, while 
the higher part is almost entirely deprived of particles of gas. So 
perfect is the vacuum thus formed, that the electric discharge can be 
made to pass only with the greatest difficulty. Another important 
app icanon of liquid air, liquid hydrogen, &c., is as analytic agents. 

us, if a gaseous mixture be cooled by means of liquid oxygen, 
only those constituents will ba left in the gaseous state which are 
less condensable than oxygen. Similarly, if this gaseous residue be 
in its turn cooled in liquid hydrogen a still further separation will 
be effected, everything that is less volatile than hydrogen being con- 
densed to aliquid orsolid. By proceeding in this fashion it has béen 
found possible to isolate helium from a mixture in which it is present 
to the extent of only one part in 1000. By the evaporation of 
solid hydrogen under the air-pump we can reach within 13deg. or 
l4deg. of the zero, but there or thereabouts our progress is barred. 
This gap of 13dep. might seem at first sight insignificant in com- 
parison with the hundreds that have aliad? been conquered. But 
to win Ideg. low down the scale is quite a different matter from doing 
80 at higher temperatures ; in fact, to annihilate these few remaining 
degrees would be a far greater achievement than any so far accom- 
plished in low-temperature research. That the zero will ever be 
reached by man is extremely improbable. 


(To be concluded.) 
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TRAMCAR BRAKES. 


As a result of the deplorable accidént at Glasgow, — 
way engineers will now, doubtless, be, paying more atten- 
| tion to their brake equipment than hitherto. Before the 

official inquiries have been made at Glasgow we prefer not to 
consider too closely the actual oauses which contributed to 
the accident or to apportion the blame. However, we con- 
sider it our duty, as a technical journal, to go further than 
merely chronicling such occurrences and adding perfunctory 
expressions of regret. We must not shrink from looking 
boldly at the broad technical and engineering questions 
which such accidents bring forcibly to tbe front ; and in the 
case of tramway accidents due to brake failures we may say 
frankly that these accidents have been far too numerous 
in the past, and that far too many of them have been 
due to avoidable causes. So much is involved in failure to 
control tramcars expeditiously and with certainty by their 
brakes, that too much attention cannot be devoted to this im- 
portant and even vital question, although wewill admit that few 
problems connected with the working of tramcars are more 
trowblesome. In the present article we propose to review its 
general technical aspects. 

The method generally in use in this country is to supple- 
ment the hand brake with slipper brakes. The advantage of 
the slipper brake over the hand brake is due to the fact-that 
the coefficient of friction between wood and iron is greater 
than between iron and iron. The slipper brake is certainly 
effective, and its use can be recommended for cars equipped with 
single four-wheel trucks. On these, almost its only disadvan- 
tage is that on sharp curves it does not engage well with the 
rail, as the axis of the shoe is on the chord subtended by the 
wheel base, On double truck cars the problem of equipping with 
slipper brakes becomes much more difficult, There is but little 
room to attach the brake to the trucks, and if this could 
TRAMWAY ТЕА ET AND PO be done satisfactorily it would be ‘difficult to work them from 
E CS P IIS area pei улер, ба. рові free, the platforms on account of the swing of the car; besides, to 
MAGNETIG INDUCTION IN TRON AND OT ALS. By J. A. Eins, get the effective use of the weight of the car, each truck would 
A OP KLEO POWER. | By A ДТ Вие, ы К lw "e have to be equipped, and they would have to be worked in 

Dr. G. бова, soretion] and | unison from each platform. It needs no special discussion to 
show how impracticable and unwieldy such an arrangement 
would be in practice. 


ELE TRY. By Dr d. бою, 2. 
PRACTICAL NOTES POR Е OAL STUDENTS. By A E.'KENNELLT and 

The other well-known types of brakes for tramoars ara the 
electric brake and the air brake. The electric brake gives 
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wheels automatically release when the braking power is 
sufficient to skid them. It also responds in a measure 
to another requirement of a good brake—namely, that the 
power applied in braking should. diminish with the speed. 
It is a well-known fact that the coefficient of friction between 
the wheels and the rail is a function of the speed: The greater 
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the speed the greater the coefficient. Any man who has 
handled an electric tramoar has experienced this himself: when 
the brakes are applied at high speed and are left for the car to 
come to a stop, oftentimes the wheels will commence skidding 
when the speed is diminished to a certain point, and the car then 
is not under the control it should be, and does not make the 
quick stop that is expected of it. The electric brake exercises 
its greatest braking action at the highest speed, which 
diminishes to zero when the wheels are stopped either from 
the stoppage of the car or from their being blocked and skid. 

ding. The objection to the electric brake is that it requires 
careful inspection and considerable up-keep. The insulated 
conducting wires leading to the magnetising bobbins are sub- 
jected to considerable vibration, which results in a tendency to 
shear them off at the points where they enter the metal 
brakes. There is a further and more serious objection in 
that the motors become generators during the braking period, 

and so do not get the chance to cool that they would other- 

wise have. In practice, this means that the motor capacity, 
where electric brakes are used, must be at least 20 per cent. in 
excess of what it otherwise would be. 

The air brake has become the standard for steam railways 
and for electric lines which develop a high speed and give a 
service similar to that of a steam railway. On the ordinary 
street tramway, however, its use has been very limited in 
this country; but on the Continent and in America it is 
coming into quite general use. It possesses many advantages. 
The motor man can regulate the speed of his car accurately 
and with little difficulty in descending a grade by simply 
applying what pressure he desires in the brake cylinders. 
That air brakes would be used almost exclusively on tramcars 
hardly admits of a doubt if there were come simple and cheap 
way of compressing the air. There have been three methods 
applied for this purpose: First, in installing at a station 
or depót an air compressor, leading the compressed air 
by pipe to a charging station on the route. The cars carry 
tanks of sufficient capacity for a car to make the round 
trip using the air brakes. This method can only be 
applied to a limited extent, however, as there are not 
many lines where the system of charging stations would be 
convenient. Besides, as considerable cubic space must be 
given in the storage tanks carried on the car, it becomes 
almost prohibitive to consider such a solution with double- 
deck cars. There is insufficient room under the seats, and 
therefore the natural place for carrying the tanks is on the 
car roofs. The second system is to put the air pump on the 
ear axle, which works continuously while the car is moving, 
and which generates sufficient pressure in the small storage 
tanks carried underneath the car body. This would be an 
excellent system if the pumps could be maintained, but they 
work under such severe. conditions that it has been found in 
practice that at the end of six months or a year they are worn 
out, and their up-keep becomes very onerous. The remaining 
method is to work the air pump placed on the car by means 
of an electric motor. This motor is automatic in its action, 
so that, when the pressure in the tanks falls below a given 
amount, the motor is started and continues running until 
it is automatically cut off when the pressure reaches the 
desired amount. This last method is the one that is now 
being adopted on most of the new applications of air brakes 
фо tramoars. The principal objection to it appears to be in 
the matter of first cost. 

In France all tramcars are inspected by a Government 
engineer before they are allowed to be put into circulation, 
The test applied for braking is that known as the Three 
Twenties.” This means that a car having a speed of 20km. per 


hour, and descending a grade of 20mm. in a metre (1ft. in 50ft.), 
must be stopped in a distance of 20 metres without the use 
of sand. This can be done, providing the track is thoroughly 
wet or thoroughly dry, and naturally the trials are only made 
under such conditions If the track is at all greasy or muddy, 
sand would have to be used. Such tests, however, are of 
little practical value, for though the car may have brakes 
to comply with the conditions, it becomes a question of 
up-keep—whether the brakes would fulfil the conditions of the 
test after a little service. A more important and practical: 
regulation is that the air brakes, electric brakes, or whatever 
system is applied to supplement the hand brakes, should be 
the normal and regular method of braking adopted by the 
motorman, and the hand brakes should only be used in 
reserve when the power brake of whatever description fails. 
The advantage of this system is two-fold. First, the use of 
the power brake relieves the motorman of a great amount of 
physical strain which he is subjected to when he uses the 
hand brake regularly for stopping the cars. Anything that 
lightens the labour of the motorman is to the adyantage of 
the public, as his duties are sufficiently onerous at the best, 
and he is much better able to act quickly and intelligently in 
an emergency if he is not physically fagged out. Secondly; 
the power brake, of whatever description, is one that requires 
a greater amount of inspection than the hand brakes. If 
it is allowed to be only used in an emergency the probability 
of its being out of order when wanted becomes largely 
increased, but if it is the regular brake used it has to be 
kept in order, any slight defect in its working is imme- 
diately noted by the motorman, and the car receives immediate 
attention. We consider that if the electric cars in this country 
are equipped with power brakes, either electrio or air, this 
feature should’ not be overlooked, and such brakes should 
be used as the regular brakes if the best results are to be 
obtained. 

The most important precaution of all, whatever system of 
brakes be adopted, is that the motorman should be thoroughly 
schooled in the use of his brakes, and he should not be allowed 
to take charge of a car until he is able to explain their work- 
ing in detail to the inspector. It needs no argument to prove 
that a man can act in an emergency much more intelligently 
when he is acquainted with the mechanism which he is con- 
trolling. For example, there have been numerous instances 
where the electric brake has not worked because the motor- 
man had not been sufficiently drilled in its application. Not 
all motormen that are running cars equipped with electric 
brakes are sufficiently aware of the fact that to apply the 
brake the reversing handle should always be in the direction 
the car is moving. If the car stops on an up grade and then 
descends, this handle must be reversed when applying the 
electric brake, otherwise the brakes are inoperative. Thig 
seems simple enough, but if not carefully drilled into the 
motorman it may result in а most serious accident. 

To sum up, our opinion is that slipper brakes can be used 
to supplement hand-wheel brakes for single truck cars; but 
where the profile of the line is such as to make the working 
of hand brakes, both wheel and slipper, exhausting to the 
motorman, we think that power brakes should be used. On 
bogie truck cars, power brakes should always be fitted, and 
it is probably the best practice to order that such brakes 
should be used regularly and the hand brake only as a reserve. 
Last, and not least, we think that no man should: be passed 
ав а fully-fledged motorman until the manager or his repre- 
sentative is convinced of his thorough knowledge of the 
brakes and of his capacity to use them in the most effective 
manner when the emergency arises.. | 
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OBITUARY. 


—@—— 
SIR FREDERICK ABEL. 


The death of Sir Frederick Abel, which occurred suddenly 
on Saturday night at his residence in Whitehall Court, has 
cast a deep shadow over the proceedings of the British Asso- 
ciation at Belfast this week; for he always took an active 
interest in their meetings and discussions, and was president 
at the second Leeds meeting in 1890. 

It was by his distinguished career as chemist to the War 
Office, from 1854 to 1888, that Sir Frederick Abel acquired 
most fame, and it was during these 84 years that he conducted 
the researches leading up to the adoption of the present smoke- 
less powder, or **cordite," which has so completely replaced 
the old black powder in modern warfare. He it was who also 
fixed the “flash-point” of petroleum at 78deg. after most 
exhaustive experiments. In 1887 he was appointed secretary 
and general director of the then newly-formed Imperial Insti- 
tute, and carried out these duties for many years, his labours, 
however, receiving but small recognition. He took great 
interest in technical education and research, and his name is 
well known in connection with the City and Guilds of London 
Institute, of which he was chairman of the executive committee. 
He was created C.B. in 1877, was Commissioner to the Elec- 
trical Exhibition at Vienna in 1883, was knighted in that year, 
created K.C.B. early in 1891, and made a baronet in 1898. 

Sir Frederick Abel’s intimate connection with the electrical 

rofession dates from 1877, when he was president of the 
nstitution of Electrical Engineers, then the Society of Tele- 
graph Engiueers. His inaugural address consisted of a dis 
cussion on Dr. Matthiessen’s experiments on conductivity of 
copper and alloys, and on the chemical composition of various 
insulating materiale. During his presidency several Papers 
of extreme interest were read before the society, including 
Shunts,“ by Sir (then Mr.) W. Н. Preece, ‘The Electrical 
Qualities and Effect of Light on Selenium," by tbe late 
Mr. Willoughby Smith, ‘‘ Researches in Electric Telephony,” 
by Prof. Alex. Graham Bell, and an account of a New Form 
of Electric Light” which had been experimented with in 
Paris, and which proved to be no other than the famous 
Jablochkoff candle. Sir Frederick aleo served at various 
times as president of the Chemical Society, the Institute of 
Chemistry, the Society of Chemical Industry, and the Iron 
and Steel Institute, was a fellow of the Royal Society, and 
among his numerous writings was a treatise, in 1884, on 
electricity as applicd to explosive purposes. The deceased 
baronet was born in 1827, being thus 75 years old at the time 
of his death. He was twice married, but has left no heir to 
the baronetcy. 


REVIEWS 


(Copies of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


л. — 


The Elements of Physical Chemistry. By J. LiviNasroxg R. MonaaN. 
2nd edition. (New York: John Wiley & Bons; London: Chapman 
and Hall.) 1902. $2. 


The author defines physical chemistry ав “ that branch of 
the science of chemistry which has for its object the study 
of the laws and theories governing chemical phenomena, a 
science, as he explains, lying on the borderland between 
pbysics and chemistry. His book, therefore, deals with the 
laws of gases and of chemical change, the theory of solutions, 
thermo-chemistry and electro-chemistry. It is a small volume, 
primarily intended as a olass-book (the author is Adjunct Pro- 
fessor of Chemistry at the Columbia University), but in his 
preface Dr. Morgan states that he also desires to make the 
book suitable for “ self study." In this latter respect, however, 
he is not completely successful, the explanations and methods 
not always being as clear as they might be, In the chapter 
on electro-chemistry, after reading the definition of the ohm, 
ampere, volt and coulomb, the electrical engineering student 


is immediately shown that he must be prepared for nomenola- 
ture and synibols that are new to him : 


The intensity factor of electrical energy is the volt, while the capacity 
factor is the coulomb, i. e., 


E=er, 
where e is the amount of current [sic] in coulombs, v is the E. M. F. in volta, 
and E is the electrical work, the unit of which is the watt-second, equal to 
the volt-ampere-second. . . . 
In spite of its small size, the book appears to cover the 
elements of the subject fairly well, but it should be adminis- 
tered through the medium of a teacher. 


Dynamo-electric Machinery. Vol. II.: Alternating-current Machines. 
By SAMUEL SHELDON, A. M., Ph.D., and Новлвт Mason, B. S. E. E. (Lon- 
don: Crosby, Lock wood & Son.) 1902. 128. net. 


This book has quickly followed the publication of its com- 
panion volume on “ Direot- current Machines (reviewed in 
The Electrician, Vol. XLVIIL, p. 577). It is written on 
are | the same lines, and is primarily intended as a text- 
book for use in technical colleges. The first four chapters, 
occupying 56 pages, deal with the elementary theory of 
alternate currents in circuits containing self-inductance and 
capacity. The mathematics employed are simple, the rela- 
tions between E.M.F. and current are clearly shown, and 
the graphical method is also made use of. These first four 
chapters ought to give a fairly clear understanding of what 
takes place in alternating-current circuits to those previously 
unfamiliar with the subject. = 

The next four chapters deal with the construction, prin- 
ciples of operation and behaviour of alternators, transformers, 
motors and converters, both of the single and polyphase 
types. Chapter IX. is devoted to power transmission, and 
discusses the questions of frequency, voltage and number of 
phases in their effect on cost of line construction. It also 
deals with resistance, inductance and capacity of the line, and 
compares aluminium and copper for use in the construction 
of overhead power transmission lines. The last chapter deals 
with tests on alternating-current apparatus, and gives methods 
of making all the usual tests that are practically requisite. 
All illustrations and descriptions of machines given are those 
of American type. The authors throughout use the letter / 
to denote frequency; this may be usual in America, but in 
England the letter n is generally employed. 


Anlasser und Regler fir Elektrische Motoren und Generatoren. 
By RupoLPH KRAUSE. (Berlin: Julius Springer.) 

This is a useful little treatise of 92 pages, dealing with the 
theory, construction and arrangement of starting and regu- 
lating resistances for direct-current and polyphase machines. 
The author assumes the reader to have a working knowledge 
of the theory and working of the machines themselves, and 
the book may be regarded as a continuation of standard 
treatises on the design and construction of electrical machinery 
which do not deal specially with these accessories. 

The first chapter deals with the questions of specific resis- 
tances and temperature coefficients of the various metals and 
alloys used in practice for such work, and also with the question 
of the permissible current-density for contacts, connecting 
bolts, resistance spirals, &c. Although based upon German 
practice, which is not so stringent in certain respects as that 
of this country, the author’s formule and constants should 
prove useful to designers. He passes on (in the second chapter) 
to a consideration of the breaking of the circuit, but the treat- 
ment here is not very complete. Nothing is said, for instance, 
of oil switches for high-pressure work, the author’s remarks 
being confined to long-break, quick-acting switches and “ flare" 
switches. Modern practice, however, seems to show that oil 
switches meet all requirements in a far more satisfactory 
manner than any other type of switch, except in those cages in 
which (owing to the nature of the circuits) large pressure rise3 
are liable to occur; even in such cases protective devices can 
be frequently used in conjunction with them with considerable 
success. 

Chapters III. and V. are the best in the book; they deal 
with the theory and calculation of starting and regulating 
resistances respectively. In the former chapter equations and 
curves are deduced for finding (a) the best number of contacts 
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and best sub-division of the resistances to employ for the case 
of starters for shunt motors having to start with a certain 
maximum value of armature current; (b) similar information 
for series motors; and (c) similar information for three-phase 
motors. The calculations for (b) are not so simple as those 
for (a), insomuch as here, the current taken by the 
motor during its period of starting is not constant, but is a 
function of the speed; the calculations for the three-phase 
motors (c) are clear and sufficiently detailed—naturally, only 
those motors arranged for rheostatic (rotor) control are con- 
sidered. The calculations in Chapter V. are mostly graphical, 
the basis being the characteristic curves of the machines. 

The other two chapters of the book (IV. and VI.) deal 
respectively with the mechanical construction of starters and 
regulators; in the former the question of underload and over- 
load attachments is adequately considered. But many of the 
details of construction of the starters and regulators shown 
would not commend themselves to designers in this country 
in several respects, notably on account of their light, not to 
say flimsy, character. It is noteworthy, on the other hand, 
that the starters and regulators for all ordinary purposes are 
almost wholly self-contained—that is, the contacts are mounted 
directly upon the resistances themselves, thus making the 
length of the connecting wires to the contacts аз short as 
possible. There is no reason really why any other arrange- 
ment should be tolerated, for, even when considerations of 
space behind the switchboard do not permit of the resistances 
being located there, the connection from the hand-wheels on 
the face of the board to the contact arms of the starter or 
regulator can always be made indireotly—i. e., by means of 
chain or bevel gearing or by links. Such arrangements were 
standardised on the Continent long before the necessity for 
them was recognised over here; even nowadays one finds, 
with many English switchboards of otherwise up-to-date 
design, that the contacts are mounted directly on the front of 
the panels, necessitating long straggling connections to the 
resistances at the back, the arrangement having several other 
obvious disadvantages as well. The substitution of mechanical, 
instead of electrical, connections in this respect has reached 
a very high state of perfection at the hands of Messrs. Brown, 
Boveri & Co., and in the Bertram system of working. 

Considering the importance of car controllers and resistances 
nowadays, we think the author's treatment of these inadequate, 
for only a few remarks and a pair of developed diagrams of 
controllers are given. This is, however, such a special subject 
that it may have been thought outside the scope of this little 
work; certainly, to deal effectively with the problem of the 
electrical and mechanical design of one, two and four motor 
controllers, with their resistances, &c., would have increased 
the bulk of the volume very considerably. 

While there is but little that is absolutely new in 
Mr. Krause’s treatise, it can be recommended to all those 


interested in the subject of these hitherto somewhat neglected, 


but very important, pieces of apparatus. As a rule, they. give 
in practice more trouble than the machines with which they 
are employed, while, on the other hand, users of electrical 
machinery mostly grudge the money invested in them; parti- 
cularly with small motors the cost of the starter in any case 
forms an appreciable percentage of the cost of the motor. A 
thorough knowledge of the scientific principles involved will 
assist the designer to attain the desired object at a minimum 
of cost, and in this connection the present treatise may be 
recommended. 


Electric Wiring. By W. С. Сихтон, B.Sc. (London: John Murray.) 
1s. 6d. 

This book deals, in a practical manner, with electric bell and 
light wiring in such a way that the average wireman ought to 
understand without difficulty. Ohm's law is explained and 
several examples worked out. The various fittings in use at 
the present day are described and illustrated, and the last 
chapter is devoted to methods of testing, including diagrams 
of the Wheatstone bridge. The wiring and casing tables, and 
a list of resistances and temperature coefficients at the end of 
the book are useful, as is also the information given with 
regard to intensity of illumination. 


lates electricity, and disruption follows. 
‘appear to think with Lenard that the ionisation of the air is 


Induction Coils for Amateurs, Edited by PzRorvAL MARSHALL, 
A.LMech.E. (London: Dawbarn and Ward.) 64. 


The theory of induction is dealt with in a simple manner in 


‘the opening chapters, and later on there is a good deal of 


useful information regarding the construction and use of 
induction coils. The book is suitable for those who. do not 
require more than elementary knowledge of the subject. It 
concludes with a description of the Wehnelt interrupter and 
certain experiments which it is possible to perform with a 
spark coil. 

po———————— MM MÀ! 


ATMOSPHERIC ELECTRICITY AND EARTH — 
CURRENTS. | 


BY E. О. WALKER, C. I. k. 


On the Nilgiri Hills, in India, Michie Smith found, on the 
edge of a dissolving mist, the potential to be lower than the 
normal, and, on the edge of a condensing mist, higher. On Ben 
Nevis Dickson noticed that when the summit was clear a 
current came up the mountain, and that the reverse was the 
case when the summit was enveloped in mist. Similarly, on 
Vesuvius, the observations of Palmieri go to show that during 
а fall of rain or snow the current is, in direction, downwards, 
and when the mountain is clear, in most instances the opposite 
occurs. / , 

Beyond the probability that vapour movements alter the 
atmospheric potential, there are other facts which ought to be 
considered in this relation. Kelvin has shown that electrifica- 
tion of air is diminished by raising the temperature ; so also 
has Warburg, and he thinks that the electrification is probably 
due to condensed water particles. He adds that air without 
dust is not electrified. That assertion has not been borne 
out by others ; at the same time there is no doubt that dust 
profoundly modifies the electrical state. Palmieri finds that 
when the voleano is active the direction of current is down- 
wards. This is contrary to what occurs in а clear sky. Elster 
and Geitel assert that on mountain tops the density of the 
negative charge of the earth is greatest, but that there is a 
preponderance of positively electrified particles in the air. 
They add that in cloudy weather the condenser action of the 
clouds alter the conditions. In a broad sense, Schuster 
found in Switzerland, at high elevations, a high degree 
of positive electrification in the air, and a lowering of 
the same when the current blew off a glacier. Perhaps it 
may be said that cold makes vapour negative and heat makes 
it positive, and it is the movement of vapour, no doubt, which 
renders the distribution of potential below 1,000 metres in 
height very obscure. Chauveau, in France, finds that a dis- 
turbing influence, due to vapour, and strongest during sum- 
mer, complicates the diurnal variations of the electric potential, 
which would otherwise have a simple oscillation. 

Elster and Geitel suppose that the atmosphere contains an 
equal number of plus and minus ions; that fog destroys the 
mobility of the ions by attaching them to water drops; in 
the earth’s electrostatic field the free ions undergo a partial 
separation. The positive ions round the mountain tops produce 
a discharge of negative electricity from them. An unimpeded 
acquisition of negative electricity takes place on the earth’s 
surface wherever the negative ions penetrate below, as they 
practically do under under the foliage of а forest. So the earth 
gets its negative charge. Cloud stops the ions and accumu- 
Elster and Geitel 


caused by ultra-violet light, more particularly in the highest 
strata of the atmosphere, which would account for conductivity 
in those regions and for luminous phenomena. A similar 
supposition is entertained by Ebert and Hoffmann. A body sus- 
pended above the surface of liquid air was found to acquire a 
strong negative charge, due to friction of minute particles of 
very cold ice in the vapour. The ice was positive to the body, 
especially so when cold and dry. Generalising from this 
experiment, they attribute the electric effects of polar snow- 
storms to this cause, and conjecture that, high up, where ice 


orystals are in suspension, the atmospheric electrification may 
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be partly occasioned by friction between such crystals and 
cosmic dust, and that solar ionisation shares in its production. 
_ Arrhenius, on the other hand, thinks that aurore are cathode 
‘ray phenomena. Near the poles, where the magnetic lines 
are vertical, these rays can penetrate more deeply into the 
atmosphere. Electric discharges, occurring on the sun, pro- 
duce cathode and Röntgen rays. Oosmical particles projected 
by the sun, carry charges to other bodies; these are arrested 
in the high strata of the atmosphere, and produce cathode 
rays when discharged by ultra-violet light. | | 

Regarding the sign of elecrification in the upper regions, 
Elster and Geitel, by balloon experiments, have ascertained 
that negative discharge takes place quicker than positive up 
to 8,000 metres, and above that height the rate is more nearly 
equal. In dry, clear air the rate is nearly as great as near 
the earth, but in damp air the discharge is much reduced. 

It is possible that difference in the potential gradient over 
land and over sea are productive of electric currents in the air 
and on the earth’s surface. A large eddy, produced by the 
sun north of its path round the earth and another south, 
‘would account for the horizontal movement of the needle 
which is daily recorded in magnetic observatories, and would 
also be productive of the earth currents witnessed in telegraph 
lines and cables. These two phenomena are intimately con- 


nected, and it is hardly necessary to cite facts in support of 


‘such an assertion. But one not generally known may be 


quoted. From a number of observations made of the earth 


current from Belgium to Vingorla in India, some 20 years 
ago, it was found on quiet days that the rate of change of the 
. force producing the current, whatever it was, varied from 4ft. 
‘to 22ft. per hour. If the daily variation in declination be 
due to a elight shifting of the magnetic axis of the earth 
‘under the sun’s action, the north magnetic pole would, for 
India, be displaced to the eastward about 739ft. in 7 hours, 
and then slowly return to the norma]. This movement is at 
the rate of 106ft. per hour, and, within the limits of observa- 
tion errore, the approximation in slowness of change of force 
in the two cases is very striking. | 

Adverting to the possible effect of differences in potential 
gradient in the atmosphere in production of currents, the 
‘figures given by several obseryers render this surmise signifi- 
cant. At Delhi the gradient is 127 volts (Mache). At Luxor, 
in Egypt, Exner found the maximum to be 128 volts per 
metre, at Bombay 64 volts, and in Ceylon 57 volts. At Jeur, 
in the Deccan, Ludwig found 150 volts, and made the interest- 
ing observation that the potential gradient fell from 150 to 
120 as totality of the eclipse of 1898 was approaching, and 
. went en falling to 89 volts for 80 minutes after it was over. 
He remarks that the potential gradient clearly does not depend 
primarily upon the temperature. Exner supposes that air- 
borne dust and vapour cause maxima and minima of potential 
gradient. Braun’s theory that it falls with rising temperature 
is inconsistent with the above facts. 


It was with these thoughts in mind that observations were: 


‘undertaken by the writer in Ceylon. Earth currents in the 
telegraph lines are not present to any great degree, but the 
manifestations were similar to those in the south of India. 
Between Paumben and Manaar, where the shores are low 
and sandy, and the two stations connected by 16 miles of 
overhead wire and 85 miles of cable, no difference of potential 
was observed greater than }-volt. The atmospheric conditions 
of the two places seem to be too much alike to permit of any 
difference electrically, and the gulf waters, of considerable 
extent on both sides, assist to produce an electrical level. 


netic field, as no part of the line is elevated, no such effect 
could be predicted, nor did it come to light. Between Colombo 
and Kandy the case is different. The former is on the shore 
and at the sea level, and the latter on the hills at an 
elevation of 1,700ft., distant about 70 miles east of Colombo. 
The end of the line, however, at Kandy is among thick and 
tall trees, and the town itself nestles among high hills; the 
Colombo end is very near the sea, but surrounded by high 
buildings, so that in both places effects due to atmospheric 
electricity would naturally be somewhat obscured. Observa- 


tions of the earth current were taken between 7 and 9 a.m. ! 
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It flowed generally from Kandy to Colombo, and the mazi- 
mum was observed on a fine and sunny day. It would seem 
to have been due to a difference of potential between the two 
ende of the line of 1:5 volt. This was at 8:19 a. m., but, com- 
pared with other days and with different states of the eky, 
this difference of potential was not found to be the same. 
Once, when the sky was overcast at Colombo and clear at 
Kandy, the current flowed from the former to the latter, and 
showed only 0-5 volt. Between Belgaum and Vingorla, in 
India, where the conditions are analogous, the average maxi- 
mum difference of potential was found to be 1:5 volt, and the 
current was down the line, from the mountain to the sea 
shore, in the mornings. 

These figures are too high to be attributable to thermal 
effects at junctions of earth plates with the soil, or to electro- 
chemical effecta at the plates, and seem to be due to an 
influence external. to the circuit of the wire, earth plates, 
and intervening earth. For instance, a small model was 
constructed with earth plates and mould similar to that 
actually ocourring in the localities concerned, and the tempe- 
ratures at the respective ends were artificially reproduced. 
The highest E.M.F. obtained was 008 volt. Again, in 
view to ascertain whether the different states of the 
iron earths were contributing to errors, a galvanised and a 
plain iron earth buried a little distance apart were tested and 
the E. M. F. obtained was 0-1 volt. Lastly, to prevent 


polarisation due to signalling currents from affecting the 


measurements, earth connections quite distinct from the tele- 
graph office earths were employed during the experiments. 

In view to elucidate the cause of the earth current, observa- 
tions were instituted at Colombo with a Kelvin quadrant 
electrometer kindly lent by the Technical College. The collector 
was a tinned disc suspended at 67ft. from the ground, on the 
roof of the building, and 18ft. above the latter. The lead 
was well insulated, and every part of the circuit insulated by 
blocks of paraffin where any contacts with the building were 
likely. The variations in the air potential were irregular. 
Generally, there was a slight increase of positive electricity 
when a gust of wind occurred. The direction of the wind at 
this season was south-west or west-south-west. On two обса- 
sions about 8 a.m., when heavy clouds prevailed and a light 
or gusty wind, sudden negative deflections due to 5 and 10 
volts were respectively noticed. In fine weather, again, there 
have been sudden variations of 5 volts. 

At Kandy, where some observations were also made, very 
slight variation was observed, bardly to the extent of 1 volt. 
The collector was also above the roof of the building. Once, in 
heavy rain and fitful wind, there was an increase of positive 
electrification of 10 volts. It would seem on the whole, in the 
early morning at Kandy that the air potential is more positive 
than that of Colombo, and has less variation at the season of 
observation, which was during the prevalence of the south- 
west monsoon. It is not impossible that on the mountains, 
the effect of solar radiation being greater in the less dense 
atmosphere, the ultra-violet rays may modify the earth's 
negative charge to a greater extent than at low elevations, 
and produce the result that is manifested in the earth current 
As these rays must fall in different phases at different places 
there would also be present, the conditions favourable to 
extensive electrical eddies in the air. 


N 


THE HEATING OF TOOTHED-CORE ARMATURES. 
Again, with regard to any possible effect by the earth's mag- |. 


BY FRED, W. DAVIES. 


Doubtless, there are many electrical engineers who have 
stumbled across armatures of the toothed-core type in dynamos 
and continuous-current motors—especially in the latter 
which heated more than their output and dimensions would 
lead one to expect. It is evident that the designers and manu- 
facturers of these machines did not anticipate this overheating, 
otherwise the defect would not have occurred. The reasom 
why such excessive heating occurs appears sometimes to be 
rather obscure, and it will not be out of place to devote a little 
time to the investigation of the phenomenon. As (in a well- 
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designed 5 is the heating of the armature that limits 
the output, it is obviously of importance that its temperature 
rise at full load should be as low as possible. Any reduction 
of the temperature rise will, of course, increase the permissible 
output of the machine. 


Alongside of such machines there is a host of excellent ones 
—excellent as regards efficiency, sparkless commutation and 
cool running ; and these are ample evidence that the question 
of dynamo and motor design is one that has not been studied 
in vain. Indeed, it may appear to some to be an impertinence, 
at the present time, to raise the question of armature heating 
at all, so thoroughly is it understood by the electrical engi- 
neers of our time. However, as already pointed out, whilst 
many of the machines which are now being turned out are 
excellent in all respects, yet there are some which certainly do 
not merit the use of this adjective. This being so, it will be 
well to consider the question of armature beating—a point 
in which the performance of some machines falls short of 
that of others. Not so much with the idea of discovering a 
hitherto unknown source of loss—that; would be presumption, 
considering the advanced state of knowledge on the subject— 
but rather with the view of emphasising the importance of 
certain losses, and pointing out in what way these losses are 
influenced by the general design of the machine—such is the 
purport of the present article. 

Observations made by the writer on various machines 
having toothed-core armatures which heated unduly, have 
demonstrated the following facts :—Firstly, that such over- 
heating is more marked in machines of the multipolar than 
the bipolar type, especially in the smaller sizes; and secondly, 
that the temperature rise is not at all proportional to the load 
on the machine, but is more marked at light load than at full 
load. Now, in order to discover the root of the evil, it is 
necessary to analyse the possible causes of the heating of an 
armature. There are three principal sources of loss of energy 
(and, consequently, of heating) ina continuous-currentarmature 
They are the C?R loss, the hysteresis loss, and the loss due to 
eddy currents in the core stampings. In addition to the foregoing, 
there are also the loss due to the short circuiting '" of each 
coil or section of the armature whilst its corresponding com- 
mutator bars are under the brush, and the loss due to eddy- 
currents in the active conductors themselves. Unless the 
design of the machine is an abnormal one, these latter will 
be quite negligible; and may be safely ignored as far as the 
present inquiry is concerned—the loss due to eddy-currents in 
the conductors, in particular, being always very small, and in 
the caseof toothed-core armatures (with which we are concerned 
at present) practically nil. The abnormal temperature rise of 
the armature at light load serves to show that the C?R loss 
plays but a small part in the matter. 


The magnetic induction in the armature core proper is never 
very high, and would certainly not be likely to cause over- 
heating of the armature—unless the stampings were of inferior 
quality. This, and the fact that it is in toothed cores that 
such cases of heating usually occur, point to the teeth as 
being the seat of the trouble. Armature teeth are frequently 
made narrow with the idea of minimising the armature 
reaction, and, consequently, the sparking at the brushes. 
This plan has little to recommend it, for it increases the 
hysteresis and eddy-current losses, and thus lowers the 
efficiency of the machine, besides involving extra care in 
punching out the core discs. The armature reaction may be 
reduced equally well by increasing the length of the air- 
gap—an expedient which has none of the disadvantages 
attendant on reducing the section of the armature teeth. 
It will not do, of course, to make the teeth indefinitely large, 
as by so doing the space required for the conductors will be 
encroached upon, and the self-induction of the armature coils 
will be increased. 

Sometimes it thus occurs that overheating of the armature 
is brought about by an insufficiency of iron in the teeth. Fre- 
quently, however—especially in small machines of the multi- 
polar type, which are usually run at a high speed—it is 
due to another, not unknown, but often unrecognised cause. 
The loss by hysteresis varies directly аз the number .of 
cycles of magnetisation through which the iron passes per 


second, and the loss by eddy-currents varies as the square 
of the number of cycles of magnetisation per second. 
Clearly, the periodicity must be kept as low as possible, and 
berein lies one of the advantages of a slow-speed machine. 
But it is not only by means of reducing the speed that the 
periodicity may be reduced. The periodicity also varies 
directly as the number of poles there are in the magnet. In 
order to keep the periodicity low, therefore, it is advisable, 
аз far as other considerations will allow, to have as few magnet 
poles as possible. Many of the small four-pole enclosed motors 
now upon the market would certainly ron much cooler if the 
magnets were of the bipolar type. The high periodicity 
involved by the use of a large number of magnet poles is a 
more serious matter than it may perhaps appear to be at first 
sight, for when the watts lost in hysteresis and eddy currents 
in the armature stampings amount to from 25 to 50 per cent. 
of the total armature losses, as they frequently do, it makes 
quite an appreciable difference in the permissible output of the 
machine to use a four-pole magnet instead of а two-pole one, 
ог а six-pole magnet instead of a four-pole. There is no valid 
objection to multiplying the number of magnet poles in the 
larger sizes, for in such machines it is usual to run at lower 
speeds. ' 

There is also another reason why the iron losses are greater 
the greater the number of poles in a machine for a given speed. 
In order to ensure a sufficient range of sparkless brush 
movement, the gross polar angle embraced by the poles of 
the magnet (that is, the sum of the angles embraced by the 
poles) is made less the greater the number of poles on the 
magnet. Thur, the polar angle embraced by one pole of a four. 
pole machine is slightly less than one-half of that embraced by 
one pole of a two-pole machine, and that embraced by one pole 
of a six-pole machine is slightly less than two-thirds of that of 
a four-pole machine, and soon. To give actual figures, it may 
be said that the gross polar angle embraced by the poles of a 
two-pole machine should be about 280deg., whilst that for a 
four-pole machine should be about 270deg., and for a six-pole 
machine 260deg. From this it will be seen that the number 
of teeth embraced by а magnet pole is not exactly in inverse 
proportion to the number of magnet poles, but is rather less 
than this—becoming less and less as the number of poles is 
increased. For this reason, the magnetic induction in the 
teeth becomes greater as the number of poles is increased. 
This will not matter much if, as should always be the case in 
the armatures for multipolar machines, the radial depth of 
the armature core, and, consequently, the radial depth of the. 
teeth is proportionately less, for then the teeth will be 
proportionately wider at the roots. | 

The foregoing considerations serve to emphasise the neces- 
sity for carefully calculating the watts lost in the armature. 
teeth ; so that, in the event of these figuring out too high, the 
design of the machine may be modified before it is put in 
hand in the works. For the purpose of estimating these 
losses, it may be mentioned, in passing, that the mean average 
magnetic induction in the armature teeth may be taken аз 
being equal to that at one-third the distance up the teeth, 
measured from the roots. As а set-off against the increased 
losses in this direction which accompany an increase in the 
number of poles, it may be pointed out that the current- 
density in the conductora (and therefore the C?R loss) is 
usually less in the larger sizes of machines, in which an 
increase in the number of poles is permissible. 
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i . ELECTRICITY WORKS ACCOUNTS. 


T Glasgow Municipal Electric Supply Works. i 

There is to be observed a material improvement last year 
in the already low cost figures exhibited by this undertaking 
in 1900-1. Most of the items have diminished, and both the 
works and total costs present most creditable figures. The 
fuel bill, at 0:854. per unit, is remarkably low considering the 
coal prices ruling generally last year. Repairs and mainten- 
ance expenses have increased within as well as outside the 
station, but it is necessary to point out that included in the 
item of repairs and renewals of mains is £649 net expended 
on lamps and fittings supplied during the year to consumers 
consequent on change of pressure of supply. It will be remem- 
bered that in the accounts for 1900-1 there was incurred by 
the revenue of the undertaking a charge of £13,847 trans- 
ferred from the capital account, being the amount expended 
during that year and the preceding two years on lamps and 
fittings for the higher pressure. In 1900-1 £4,110 of this 
charge was met by the accumulated “© profits ” of the under- 
taking, which were thus. wholly swallowed up. The remainder 
—yvyiz., £9,788, was carried forward as a suspense account, 
which has been further reduced by £2,484 out of revenue 
this last year, in addition to the £649 referred to above as 
incurred during the year, 

The total revenue from aM sources averaged 2:69d., or, 
exclusive of public lighting, attendance and renewals, 2:68d. 
per unit sold. This is a pleasing figure, but it is unfortu- 
nately.too low for soundness. That the Electricity Committee 
feel some uneasiness on this score is shown by their report on 
the present accounts, andimore particularly in their references 
to what they call the “surplus” of £11,431, which, in our 
analysis, is included (with the £2,484 reducing the suspense 
account) in the £18,865 allocated to depreciation out of 
revenue. The report states :— 


Your cominittee have given serious consideration as to the disposal of 
this surplus, and have come to the conclusion that, as it is insufficient to 
provide for a general depreciation of the whole capital of the undertaking, 
as certain plant and buildings have been disposed of at a price less than 
the nominal book value, and as a considerable amount of plant has been, or 
wil shortly be, thrown out of use in Waterloo-street and Kelvinside 
stations, owing to the change of pressure from |100 to 250 volta (which 
plant will not probably realise its full book value), the wisest and most 
prudent course to follow is to apply this money to the reduction of the capital 
accounts involved. 

The recommendations may be summarised as follows :— 

That the value of the accumulators of Waterloo-street station which are 
now out of use and not in a state to be used in any of the new stations be 
(less the value of the old material) written off £823, similarly with the 
batteries at Kelvinside which are in the same state, £2,038. That the 
difference between the sum realised on Claremont-street battery station and 
the book value be written off £80. That 74 per cent. on £10,506, the value of 
the plant purchased from the Kelvinside Company be written off £773. That 
the difference between the sum realised and the book value of two engines 
and dynamos belonging to Waterloo-street station which have been sold be 
also written off £1,282, and that as the Waterloo-street station is expected 
shortly to be closed as a generating station, the capital account of the 
plant there be reduced by the application of the balance of the surplus, 
amounting to £6,435. 

The report goes on to state that 

. . . « Ав the surplus this year is a moderate one, and as the con- 
tribution to the sinking fund, at the increased rate of 24 per cent. upon 
the amount borrowed under the Glasgow Corporation (Tramways and 
General) Order, 1901, will begin with the year 1902-1903, they do not 
recommend any alteration in the rates of charge for electricity. 

This employment of the term “surplus is remarkable, 
and especially in view of the considerations advanced by the 
committee anent its disposal. 

An arrangement has been entered into with the tramways 
department by which a supply during the heavy demand 
experienced in the winter afternoons may be taken from some 
of the spare plant of that department. 


Brighton Municipal Electric Supply Works. 

The accounts for the year to March 81st last indicate a 
continued improvement in the total costs, notwithstanding 
increases in the fuel and distribution charges per unit. Most 
creditable reductions have been effected in all the other items, 
and, considering Brighton's situation and its effect on the 
cost of coal and stores, not only are the costs very low but 
the total revenue from all sources at 2:914. per unit is most 


moderate. The capital of this undertaking is now naturally 
somewhat high relatively to the output, but notwithstanding 
this and the nature of the receipts, the working profit in 
relation to the capital comes out at a sound figure, and one well 
calculated to cover reasonable charges on capital account. It 
is necessary to explain, however, the somewhat high figures 
appearing as the interest and redemption charges. They 
include those on the capital (£28,162) expended on the new 
power station being erected at Southwick. Included also in 
the charges on revenue are £150, part of the capital expended 
in building a new store house in Bedford-street and £400 
consulting engineers’ fees for superintending the erection of 
the Southwick works. These unusual charges on revenue had 
the effect of turning a profit of £1,412 into the deficit of £168 
shown. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
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ambridge (Company). ..June 18, 1902| Notting (C m ~ Јапе 6, 1902 
Canterbury (Municipal) . .. Oct. 26, 1900] Nottingham ( сї Dec. 27, 1901 
(Muni -.-<-‹-.Осё. 25, 1901| Oldham (Municipal) .. - Aug. 29, 1901 
Charing Cross (Company) Mar. 28, 1902|Oxford (Company) . June 18, 1662 
Chelsea (London) ( .J. . April 11, 1902 Pontypool (Company) . - Мау 8, 1001 
Cheltenham (Municipal)....Mar. 14, 1902 Portamouth (Municipal). - Oct. 25, 190! 
Chester (Muniolpal)........Aug. 22, 1902| Prescot (Company) - Deo. 8,1898 


City of London (Company). April 25, 1902| Preston (Company) ===. Dec. 14, 100 
Со топе 1 n May 9,1902 keeda (сод репу) Dec. 21, 100 
Coventry (Munici Feb. 28, 1900| Richmond (Company) 
Crewe (Municipal 
Croydon ашо 


) on ^9 >o 


1 
) L] - Dec. 20, 1901 
alace District (Co.) Sept. 13, 1901 | Sb. Helens (Municipal Jan. 10, 10? 
Dews Municipal) - - Feb. 16, 1901 St. Pancras (London) (Mun.) Sept 5, 1902 
Dover (Company) May 2, 1902 Shemeld (Munici b. 1901 
Dundee (Municipal). 6, 1901 | Shoreditch (Munici 
. 14, 1902| Smithfield Markets, 
Deo. 6, 1901 South London e % 
Freter (Municipal) .- Aug. 6, 1808 South Shields (Mun 
Folkestone (Compan ) Мау 2, 1902 Southampton ( 
Glasgow (Munic pal) Ра 
Gloucester (Municipal) д ( ч] ое ча A 
Great Yarmouth (Mun.) - Dec. 13, 1901 | Sunderland (Muni J Aug. 
Greenock (Municipal) Aug. 
Guildford mpany) = ө» e» OCt. 
Halifax (Municipal) D 


16, 
1, 1902 


900 dg 

. 27, 1901| Wakefield (Munic 
) - Nov. 15, 1901| Walsali (Municipal)........May 93, 1902 
dsworth(Company) May 9, 1902 

. 9,1901| Westminster MODA =æ. April 4, 1903 
unicipal) ..Feb. 8, 1901 

21, 1900| Winchester (Company) ....June 20, 1902 
18, 1902 Windsor aad Eton (Oo.) - July 19, 1901 
‚ 17, 1902 Жошо (Compan Dec. 22, 1890 


18, 1902| Wolver 
mpany) - Мау 


(Company) = .e =- 
Hastings (Municipal) 


28, 1902| Woolwich ( $1, 1901 
es 4, 1902| Worcester (Municipal) - April 15, 1902 
Isle of Wight (Company) .... Deo. 20, 1901! . | 


* REMARKS. 


GLASGOW. — a Of superintendence at works £306. b Buildings £366, machinery 
and plant £1,415, instruments £4, accumulators £354. с ОГ me ins, cables, &., £3,327, 
of meters, &c., £274, salaries of surveyors £817. d Engineers’ department £1,445, 
after deducting £635 for new work and charged to capital treasurer's department 
£1,000. e For 10-ampere double-carbon arcs and £12 for T:5-ampere doubie-carbon 
arcs lighted from sunset to sunrise. / There is a suspense account with £9,733 м 
debit in 1900-1 and 27,303 in 1901-2. g Over-expended. Л Salaries £225. € Balldings 
£718, machinery and plant £3,605, instruments £6, accumulators £762. j Of m uns, 
cables. &., £6,678, of meter: £1,071, salaries of surveyors £1,000, fittings on con- 
sumers’ premises £649. & Engineers department £2,360, treasurer's department 
8 Inclusive of £2,484 allocated to reduction of suspense account. M On 

ovember 8. 


BRIGHTON.—a Maximum load on station. b Being premiums on stock. с In- 
cludes 41,337 to purchase of patents, £1,497 engineer's commission aud £5,000 t» 
purchase of undertaking of Brighton Electric Light Co. d Dre 
e 1,168,147 units at 7d., 1,898,710 units at 1d. ; minimum charges (under special con- 
tracts) £86, lesa £172 bad debts. f 66,591 units at 7d. and 603,275 at Id., attendance 
£3,712, installation works" £172. g Rents £2L in 1900 and £58 in 1901-2 
A Buildings £885, plant £1,678. ї Of mains £709, of appease on consumers | 
premises £1,018. j Street lighting installations” £472. * Insurance £145, stock 
registration and stamp duty £179 and Jaw £11. і On glow lamp posta—2 8 с.р. 
lamps generally, but a few with 216 c.p. and 10 with Nernst 0°25, 0:5 and 1 ampere 
experimental lamps. m Maximum demand system. n Maximum demand system; 
for traction supply 5d. (1 hour) 14. afterwards. o Lands £10,073. p Lands £11,234. 
q 1,379,115 units at 7d., 2,407,272 units at 14., minimum charges (under special con- 
tracts) £74, less bad debts £250. r 82, 026 units at 7d., 727,824 at Id., attendance 
£3,685, Installation works £2,852. s Buildings £718, plant £2,202. t ot mains 
£112, on consumers’ premises £1,829. u Street lighting installations” £2,852, 
attendance, &c,, £3,685. v Engineers’ department £3,015, accountant, collectors, *., 
£976. w Insurance £161, registrar of stock und stamp duty £335. x Transf їп 
aid of district rate £1,455. y Charged to reserve fun i (given as the “depreciation 
fund " in this table), 
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GLASCOW. | BRIGHTON. 
2 Worked by 22222222. Glasgow Corporation. | Corporation of Brighton. 
Date of Commencement of Supply 222 March, 1892. Sept., 1891. [alt.-curr. trans. sub- stations. 
of Supply wesse suom oae oa ——— — —— ee oe | -Wire continuous-current with batteries. S- w. with batts, combined with high - tension 


W. A. Chamen. Arthur Wright. 


—— — RÀ UU E. 


YEAR ENDED MAY 31,1901, MAY 31, 1902. DEC. 31, 1900. MAR. 31,1902. 
QUANTITIES— 
Units generated....... ———————— 8,254,146 11,122,606 4,391,255 5,685,435 
u SOLD (TOTAL) 2... mas lllllc-- 6,813,991 9,282,043 3,726,723 4,860,430 
„ 8013 to consumers. mus mae sum mms mas mant L822 6,290,819 8,384,696 5,056,857 5,786,587 
u Bold for public lighting, &. 525,172 897,347 | 669,866 809,350 
С ООО FOR traction i... eere ere ree ce cetero cus vas rot hm e - nil nil | nil 264,695 
о ДС, vidoes soto oan ves oem — oo 626,151 829,713 | 180,915 560,066 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY E 32:8 304 29 2 
. ; "1 А " ,595 kw. lighting onl 
Actual maximum supply demanded „a 22 6,508 kilowatts 7,950 kilowatts™ | 2,968 kilowatts {Р 6001ге. tration ny 
TETTETETT ITT TT TTITO T E TT x 9 "y 29 15: 5% lighting only 
Load factor TN н 12.34% 153% | 143% { 603 traeticn only 
DEED MU окы» i Gad du dates 348 500 are, 54 (16 с.р.) glow|| 262 arc, 1,242 incan. [372 arc, 1, 7755 glow lamp 
Number of consumers esas sas sas omn oas oas oan Et 4,031 10 2,855 3,285 [posts 
Connections to mains in 8-c.p. lamps at end of year ... 568,542 491,306 158,884 208,469 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 6,900 12.618 | 4,710 5,935 
Per kilowatt Per kilowa Per kilowatt Per kilowait 
CAPITAL— _ Tob | "capacity, | ТИМ | “capacity. | Total. "рың | Тиз [ Capacity 
AUTHORISED (TOTAL). az sn a am am am am am am = am 900,000 | £130 £1,150,000| £911 £764,881 £160 £824,893 £139 
Share x — = — — ni — ni — 
Loan (including Debenture charges) 900,000 130 1,150,000 911 || 754,881 160 824,893 129 
RECEIVED (TOTAL) 22.885, 000 128 1,017,000 806 | 338,209 71:8 41454 69:8 
EE LUUD 2S duro) cet ec» ond Gam dim o вен эше omm amm oas ocs — — — — ni S ni — 
Loan (including Debenture charges) - 885,000 128 1,017,000 80°6 558,269 71:8 414,541 68˙8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 15,000 2:17 | 133,000 105 416,612 884 | 410,352 (91 
!.... T. — -- — -- — — — — 
UU TU UNS T MUSBDDNEPIEETINIRTUIMIUSESSEES EI SUFRE — — -- — — — — — 
Loan (including Debentures) . 15,000 217 133,000 10:5 416,612 884 410,352 91 
REPAID (TOTAL) ............ — ——Á— 907 8 3:97 36,769 2:91 9,611° 204 | 14,761’ 2°49 
RESERVE OR SINKING Fun —7 — — 43,519 923 | 55,393 9:33 
, vmi np ms» imd ab ems cm ato ne cdit inns 47,555 6:89 58, 987 467 | 1.792 0:38 3,421 0:576 
EN), eu wes nas tnb insi omi E 1,021,714 811 339,602 721 | 404,859 68:2 
Lands and building 2222222. 1506, 183 22 6 165,563 15:1 42,009° 8:91 68,694» 116 
Plant 56 26837 58:5 316,625 25:1 136,413 29:0 157,136 26°5 
| tees c АЕ. ЭР1 66:5 535,569 424 151,526 82:1 167,108 28:1 
Miscellaneous V 2,772 0:402 8,957 0°314 9,855¢ 2:09 11,920 2°01 
BALANCE OF CAPITAL ACCOUNT ... == _ ._.._._ 1,298 0188! -—4,7147  -0374]| -1,3334 0:28 9,682 163 
| Per unit of | Per urit of Per unit of Per unit of 
i Total. total units Total, total units Total. total units Total. total units 
REVENUE-— sold. sold. 8014. sold. 
TOTAL ............. — — SEI 70/400 2°800d. |£103.911 | 26894. | £51,717 2 330d. | £65,583 3:238d. 
42 2°626d. 97,051 25094, 41,584 * 261714. 50,0784 2:415d. 
* 0 Delon dil а ы — — — -- 1,514 0'085d, 1,599 0°079d, 
n public lighting mum ЖОШ 0:1744. 6,890 0:178d. 8.640 / 557d. | 11,960" | O*591d 
" supply for traction ene a — — — — nil — 1,799 0˙089d 
v miscellaneous sources ..................... -- — — — 1799 0*011d 1467 0:0077d., 
EXPENDITURE OUT OF REVENUE— ! 
JT asain] 246,647 16444. | £52,091 18474. || £32,116 20674. | £41,305 2:040d. 
TOTAL WORES co -——--—-| 37,404 | 1l319d.| 39,902 | 1032d. | 26965 | 1736d.| 35,446 | 1 750d. 
Generation of electricity „es. sos sas oan san san sao m | 30,848 10874, | 28,118 0°7274, 20,394 1:8134 24,994 1:234d. 
Fuel (including cartage, &с.) oat -191067 0 693d. 18,551 | 05504, 11,151 0°718d 15,018 0°742d. 
Oil, waste, water, stores inl ead sias dae 1,559 0 055d. 1,918 0*050d, 1,330 0 0864 1,499 O 074d. 
Wages at station ————— —: 6,6574 0 234d, 7,096% 0'1844. 5,555 0`545а 5,562 0:275d. 
Repairs and maintenance at station „e sa sa sæ 21399 | 00754. 5,091: | 0:132d. 2,558^ | 01654 2,915* | 01444. 
* of electricity... ...—.———— . 0:177d. 9,483 | 02454. 2,987 9885 yom 4 уч 
RAAPTE ЗААДА dems sili Vani lh ele cas А А 665 , | 
Repairs, renewals of mains, kc, ——.——.—— 2 6,018° | 01774, | 9,4857 02464. 1.7220. 111d. | 2.853. 0.1400 
„ 0 ,,,,,74£4, 0 Nn S 1,543 00544. 2,306 00604. 4, 1841 0°270d 6,537" | 0328da 
Attendance.—.—.—.—.—.—.—.————— . 0:270d 6537 | 05284 
ee ea } 1,543 | 00544. | 2,306 | 0-060d. 4,184 d. ; d. 
MANAGEMENT AND PROPERTY CHARGES ....._.... 9,243 0:326d. 12,188 0:315d. 5,151 0:332d. 5,859 0 2890. 
Net rents. BTT. —T—ͤ—y КИАНУ А 1,450 0 0514. 1,416 0°0374. nil — nil — 
0 AA 3,630 0°1?84, 4,562 0*118d. 1,237 0:080d. 1,289 0 061d, 
Management . 4 163 0:147d. 6,210 0 161d. 3,914 02524. 4,620 0:228d, 
Calaries . P 2,4454 | 0:0864, 3,430* | 0:0894. 2,977 0°192d, 5,990" | Q'167d. 
n a 422 0 0154. 1127 | 00294, 317 0:020. 535 00192, ' 
Establishment charge 3 1,296 O 046d. 1,653 | 00454. 285 0:018d. 339 0 017d. 
VT = aoai Maec 335+ | 00224. | _ 496«| 00944. 
o mean 4 to mean to mean | % to mean 
FINANOIAL RESULTS— Total. epd TL рр) Totale eapexpnded| Totali des 
WORKING PROFIT FOR YEAR 1... £32,803 4'26% | £51,850 5'44% || £19,600 6:22% | £24,277 6:53% 
Sum carried to Depreciation Fund — — 15,865! 1:45% nil =e nil ужа 
Sum carried to Reserve Fund. . smem. 8,663 112% 8,568 0:899% || 10,229 3:21% 12,629 539% 
Net interest on loans (incl. Debenture charges). | 24,547 5:197 29,417 3:09% 9,264 2.95% 11,816 5197 
Net profit for the year... iem — — — — 107 0`054 А — са 
BALANCE FROM LAST ACCOUNT t. — — — = 1,455 9.4620 2 А, 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. — — — — 1,5627 | 04967 Bep d I 
AREE ЫА ннән»... 5 va vna smt amt cot маа 3 407 0*053*/ — — nil 168¥ | 0045% 
ORDINARY DIVIDEND Paid —— at in: — — a = — | = = — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 587% 501% 62:1% 63:0% 
Expenditure per mean kilowatt capacity. к £7. Os. 54 £5. 6s. 10d. £7. ds. Od. £7. 16s, 2d, 
REVENUE PER MEAN KILOWATT CAPACITY ............ £11. 19s. 04. £10. 13s. 0d. £11. 12s. 0d. £12. 6s. 5d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN s. 9d. 48. 10d. 7s. 2d. 7s. 2d. ^ 
Price charged for lighting, per unit os 6d. to 12d. 6d. to 1d. та. (1 hr.) to 14." 1d. (1 hr.) to 1d. 
Price charged for power, per uni 2d. to 14d, IId. 7d. (1 hr.) to 1d.™ 7d. (1 hr.) to 1d“ 
Price charged for public lighting — 214 per are per aun.“ 7d. (1 hr.) to 1d.” 7d. ue hr.) to 1d "^ 
Receipts per unit for private supply sa s 2 2:844. 2˙78d. 5:294. 
n " public lighting ---. 1554. 1.254. коза. Digitized b 0 O C 
traction — — — єч»  —À — — TA g n% 
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PROF. JOHN PERRY'S PRESIDENTIAL ADDRESS TO 
SECTION G OF THE BRITISH ASSOCIATION.* 


This section has had 66 presidents, all different types of engineer. 
As each has had perfect freedom in choosing the subject for his 
address, and each has known of the rulet that presidential addresses 
are not subject to debate afterwards, and as, being an engineer, he 
has always been a man of originality, of course he has always chosen a 
subject outside his own work. An engineer knows that the great 
inventions, the great suggestions of change in any profession, come 
from outsiders. Lawyers seem like fish out of water when trying 
to act ав law-makers. The radical change that some of us hope to 
see before we die in the construction of locomotives will certainly 
not come from a locomotive superintendent who cannot imagine a 
locomotive which is not somehow a lineal decendant of the Rocket.” 

Hence it is that in almost every case the president of this section 
has devoted a small or Jarge part of his address to the subject of the 
education of engineers. I grant that every president has devoted 
his life to the education of one engineer—himself—and it is 
characteristic of engineers that their professional education proceeds 
throughout the whole of their lives, Perhaps of no other men can 

is be said so completely. To utilise the forces of Nature, to 
combat Nature, to comprehend Nature as a child comprehends its 
mother, this is the ро and the pain of the engineer. A mere 
scientific man analyses Nature; takes a phenomenon, dissects it 
into its simpler elements, and investigate these elements separately 
in his laboratory. The engineer cannot do this He must take 
Nature as she is, in all her exasperating complexity. He must 
understand one of Nature’s problems asa whole. He must have all 
the knowledge of the scientific man, and ever so much more, He 
uses the methods of the scientific man, and adds to them methods of 
his own, The name given to these scientific metheds of his own or 
their results is sometimes * common eense,” sometimes “ character,” 
or “individuality,” or “ faculty,” or “ business ability,” or “ instinct.” 
They come to him through a very wide experience of engineering 
processes, of acquaintance with things and men. 
college can do more than prepare a young man for this higher engi- 
neering education, which lasts through life. Without it a man follows 
only rule-of-thumb, like a sheep following the bell-wether, or else 
he lets his inventiveness or love of theory act the tyrant. 

When a man has become a great engineer and he is asked how it 
ке, what his education has been, how young engineers ought 
to be trained, as a rule it is a question that he is least able to answer, 
and yet it is a question that he is most ready to answer. He sees 
that he benefited greatly by overcoming certain difficulties in his 
life ; and, forgetting that every boy will have difficulties enough of 
his own, forgetting that although a few difficulties may be good for 
discipline many difficulties may be overwhelming, forgetting also 
that he himself is a very exceptional man, he insists upon it that 
those difficulties which were perscnal to himself ought to be thrown 
in the path of every boy. It often happens that he is a man who is 
accustomed to think that early education can only be given through 
ancient classics. He forgets the dulness, the weariness of his school- 
days) Whatever pleasure he had in youth—pleasure mainly due to 
the fact that the average Anglo-Saxon boy invents infinite ways of 
escaping school drudgery—he somehow connects with the fact that 
he had to learn classics. Being an exceptional boy he was not 
altogether stupefied, and did not altogether lose his natural inclina- 
tion to know something of his own language ; and he is in the habit 
of thinking that he learnt English through Latin, and that ancient 
classics are the best mediums through which an English boy 
can study anything.|| The cleverest men of our time have 
been brought up on the classics, and so the engineer who cannot even 
quote correctly a tag from the Latin grammar, who never knew 
anything of classical literature, insists upon it that a classical 
education is essential for all men. He forgets the weary hours he 
spent getting off Euclid, and the relief it was to escape from the 

s-room not quite stupefied, and he advocates the study of pure 
mathematics and abstract dynamics as absolutely necessary for the 
training of the mind of every young engineer. I have known the 


—  — — ——À —— —À 


* Delivered at Belfast yesterday. 

f The committees of Sections G and L have arranged a discussion on 
“The Education of Engineers,” this address being regarded as opening 
the discussion. "Thus the rule is not in force this year. 

+ Of all the unekilled labour of the present day, surely that of the 
modern poet is the most grotesque. How much more powerful and 
powerless man seems to us now; how much more wonderful is the 
universe than it was to the ancients! Yet our too learned poets prefer to 
copy and re-copy the sentiments of the ancients rather than try to see the 
romance which fills the lives of engineers and scientific men with joy. 

|| The very people who talk so much of learning English through Latin 
neglect in the most curious ways those Platt-Deutsch languages, Dutch 
and Scandinavian, a knowledge of which is ten times more valuable in the 


study of what is becoming the speech of th ld, 
scorn Lowland Scotch! " peech of the world, And how they do 


No school or 


ordinary abominable system of mathematical study to be advocated 
by engineers who, because they had passed through it themselves, 
had really got to loathe all kinds of mathematics higher than that of 
the grocer or housekeeper. They said that mathematics had trained 
their minds, but they did not need it in their profession. There is 
no profession which so much requires a man to have the mathe- 
matical tool always ready for use on all sorts of proe the 
mathematical habit of thought the one most exercised by him ; and 
yet these men insist upon it that they can get all their calculations 
done for them by mathematicians paid so much a week! If they 
really thought about what they were saying, it would be an expres- 
sion of the greatest contempt for all engineering computation 
and knowledge. He was pitchforked into works with no know- 
ledge of mathematics, or dynamics, or physics, or chemistry, and, 
worse still, ignorant of the methods of study which a study of 
these things would have produced into works where there was 
no man whose duty it was to teach an apprentice ; and because 
he, one in a thousand, has been successful, he assures us that 
this pitchforking procese is absolutely necessary for every young 
engineer. He forgets that the aversge boy leaves an English school 
with no power to think for himself, with a hatred for books, with 
less than none of the knowledge which might help him to under- 
stand what he sees, and he has learnt what is called mathematics in 
such a fashion, that he hates the sight of an algebraic expression all 
his life after. 


I do not want to diem of boys in general. I want only to speak 
of the boy who may me an engineer, and before speaking of hi: 
training I want to mention his essential natural qualification—tha: 
he really wishes to become an engineer. I take it to bs a rule to 
which there are no exceptions that no boy ought to enter a profession 
—or, rather, to continue in a profession—if he does not love it. We 
all know the young man who thinks of engineering things during 
office hours and never thinks of them outside office hours. We know 
how his fond mother talks of her son as an engineer who, with a little 
more family influence and personal favour, and if there was not so 
much competition in the profession, would do so well. It is true, 
family influence may perhaps 88 such а man a better position, but 
he will never be an engineer. He is not fit even to be a hewer of wood 
and drawer of water to engineers. Love for his profession keeps a man 
alive to its interests all his time, although, of course, it does not pre- 
vent his taking an interest in all sorts of other things as well ; but it 
is only a professional problem that warms him through with 
enthusiasm. I think we may assume that there never yet was an 
engineer worth his salt who was not fond of engineering, and 80 1 
shall speak only of the education of the young man who is likely to 
be fond of engineering. 


How are we to detect this fondness in a boy? I think that if the 
general education of all boys were of the rational kind which [ shall 
presently describe, there would be no great difficulty; but as the pre- 
sent emic want of system is likely to continue for some time, it is 
well to consider things as they are. Mistakes must be made, and 
the parent who tries during the early years of his offspring to fin! 
out by crafty suggestion what line hia son is likely to wish to follow 
will Just as probably do evil by commission as the utterly carcleas 
parent is likely to do evil by omission. He is like the botanical 
enthusiast who digs up plants to see how they are getting on. But 
in my experience the Anglo-Saxon boy can stand a very great deal «i 
mismanagement without permanent hurt, and it can do no kind cf 
boy anv very great harm to try him on engineering for a while. 
Even R. L. Stevenson, whosé father seems to have been very per- 
gistent indeed in trying to make an engineer of him against his will, 
does not seem, to a Philistine like myself, to have been really huit 
as a literary man through his attendance on Fleeming Jenkins’ couse 
at Edinburgh—on the contrary, indeed. It may be prejudice, but 1 
have always felt that there is no yreat public person of whom I have 
ever read who would not have benefited by the early training which 
is suitable for an engineer. I am glad to see that Mr. Wells, whose 
literary fame, great as it is, is still on the increase, distinguishes the 
salt of the earth or saviours of society from the degraded, useless, 
luxurious, plea- ure-loving people doomed to the abyss by their having 
had the training of engineers and by their possessing the engineer 
methods of thinking. 

It may be that there are some boys of great genius to whom all 
physical science or application of science is hateful. I have been 
told that this is so, and if so, I still think that only gross mit 
management of a youthful nature can have produced such detes- 
tation. For such curious persons engineering experience is, of courte, 
quite unsuitable. I call them “curious” because every йз 
education іп very early years ів one in the methods of the xn б 
physical ecience; it is Nature's own method of training, which 
proceeds successfully until it is interfered with by ignorant teachers 
who check all power of observation and the natural desire of every 
boy to find out things for himself. If he asks a question he is 
snubbed ; if he observes Nature as a loving student, he is said to be 
lazy and a dunce, and is punished as being neglectful of schoo] work. 
Unprovided with apparatus, he makes experiments in his own way, 
and he is said to be destructive and full of-mischief. But however 
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much we to make the wild ass submit to bonds and the 
unicorn > 95155 by the сти however bullied m аса шо ће 
average schoolboy ty cannot imagine an thy boy suffering 
afterwards by part ota course of study suitable for engineers, for all 
such study must follow Nature's own system of observation and 
experiment. Well, whether or not a mistake has been made, I shall 
assume the boy to be likely to love engineering, and we have to 
consider how he ought to be prepared for his profession. 

I want to say at the outeet that I usually care only to speak of the 
average boy, the boy usually said to be stupid—95 per cent. of all 
boys. Of the boy said to be exceptionally clever I need not speak 
much, Even if he is pitchforked into works immediately on leaving 
a bad school, it will not be long before he chooses his own course of 
atudy and follows it, whatever course may have been laid down for 
him by others I recollect that when in 1863 I attended an evening 
class held in the Model School, Belfast, under the Science and Art 
Department, on practical geometry and mechanical drawing, there 
was а young man Ero who is now well known as the Right 
Hon. William J. Pirrie. e had found out for himself that he 
needed a certain kind of knowledge if he was to escape from mere 
rule-of-thumb methods in shipbuilding work ; it could at that time 
be obtained nowhere in the north of Ireland except at that class, and 
of couree he attended the class, For 42 years the Science and Art 
Department, which has recently doubled its already great efficiency, 
has been giving chances of this kind to every clever young man in 
the country, from long before any physical science was taught in 
any English public echool.* he one essential thing for the 
exceptional boy is that he shall find within his reach chances to take 
advantage of; chances of learning ; chances of practice; and over 
and above all, chances of meeting great men. It takes me off my 
subject a little, but I should like here to illustrate this matter from 
my own personal experience. 

I had already been an apprentice for four years at the Lagan 
Foundry when I entered Queen’s College for a course of civil 
engineering. I suppose that there never was on this earth a college so 


poorly “ш ped for a course of engineering study. Even the lecture 
room—this lecture room in which you are now sitting—was borrowed 


from the physics professor. There was a narrow passage, ironically 
called a “drawing room,” and this was the only space reserved for 
engineering in a town whose engineering work was even then very 
important. There were some theodolites and levels and chains for 
surveying, but nothing else in the way of apparatus. But there was 
as professor a man of very great individuality ; he acted as president 
of this section 28 years ago. I can hardly express my obligations to 
Prof James Thomson. It was my good fortane to be a pupil both 
of this great man and of his younger brother Lord Kelvin, as well 
as of Dr. Andrews. It is not because these three men were born in 
Belfast that we here call them great. It is not because Tait, late of 
Edinburgh, and Purser, now the president of Section A, were pro- 
fessors at this college that we call them great. All the scientific men 
of the world are agreed to call these men very great indeed. To come 
in contact with any of them, even for a little while, as a student, 
altered for ever one’s attitude to Nature. It was not that they gave 
us information, knowledge, facts. The syllabuses of their courses of 
study were nothing like so perfect as that of the smallest German 
lytechnic. And yet if a youth with a liking for physic il science 
ne to a German gymnasium to the age of 19, and had become 
a walking encyclopedia on leaving one’s polytechnic at the age of 
24, the course of that life-study would not have done for him as 
much good as was done by а month's contact with one of these men. 
People call it “ nal magnetism,” and think there is something 
occult about it. In trutb, they revealed to the student that he 
himself was a man, that mere learning was unimportant, that one's 
own observation of some common phenomenon might lead to im- 
rtant results unknown to the writers of books. They made one 
in to think for oneself for the first time. Let me give an example 

of how the thing worked. 

James Thomson was known to me as the son of the author of mv 
best mathematical books, but more particularly as the man who had 
first used Carnot's principle in combination with the discovery of 
Joule, and I often wondered why Rankine and Clausius and Kelvin 
goc all the credit of the discovery ot the second law of thermo- 

ynamics. Men think of this work of his merely as having given 
the first explanation of regelation of ice and the motion of glaciers 
He was known to me as the inventor of the Thomson turbine and 
centrifugal pump and jet pamp. His name was to be found here 
and there in my text-books, always in connection with some 
thoroughly well-worked-out pd, eg pr as it is to be found in all 
good text-books now ; for wherever he left a subject, there that sub- 
ject has remained until this day ; nobody has added to it or found a 
mistake init. He was to me a very famous man, and yet he treated 


* I once stated that my workshop at Clifton College in 1871 was the 
first school workshop in England. I understand that this is a mistake ; 
there had been a workshop at Roesall for some years. But I believe I an 
right in saying that my physical laboratory at Clifton was the first, school 
laboratory in England. These ideas were not mine; they were those of 
the headmaster, now the Bishop of Hereford. 


me as а fellow-student. One of his early lectures was about flowing 
water, and he told us of a lot of things he had observed, which I also 
had observed without much thought; and he showed how these 
simple obaervations completely destroyed the value of everything 
printed in every text-book on the subject of water flowing over 

пае поце суап in the otherwise very perfect Rankine. І felt 

ow stupid I been in not having drawn these conclusions myself, 
but, in truth, till then I had never ventured for a moment to criticise 
anything in a book. I have beena cautious critic of all statements 
in text-books ever since. If any engineer wants to read what is 
almost the most instructive Paper that has ever been written for 
engineers, let him refer to the latest Paper written by James Thomson 
on this subject.* The reasoning there given was given to me in 
lectures in this very room in 1868, and had been given to students 
for many years previous. 

Again, soon afterwards, he let me see that although I had often 
looked at the "inpol in a basin of water when the central bottom 
hole is open, and although I had read Edgar Allen Poe's mythical 
description of the, Maélstrom, I had been very much too careless in my 
observation. Among other things, Thomson had observed that particles 
of sand gradually passed along the bottom towards the hole. When he 
found out the cause of this, it led him at once to several discoveries 
of great importance, Indeed, the study of this simple observation 
gave rise to all his work on (1) what occurs at bends of pipes and 
channels and why rivers in alluvial plains bend more and more; 
(2) the explanation of the curious phenomena that accompany great 
orest fires ; (3) the complete theory of the great wind circulation of 
the earth, published in its final form as the Bakerian Lecture of the 
Royal Society in 1892. 

But why goon? He taught me to see that the very commonest 
phenomenon had still to reveal important secrets to the under- 
standing eye and brain, and that no man is a true student unless he 
is a discoverer. And so it was with Kelvin and Andrews. Their 
names were great before the world, and yet they treated one asa 
fellow-student. Is any expenditure of money too large if we can 
obtain great men like these for our engineering colleges? Money 
is wanted for apparatus, and more particularly for men, and we 
spend what little we have on bricks and mortar ! 

The memory of à man so absolutely honest as Prof. James 
Thomson was, compels me to say here that I was in an exceptionally 
fit state to benefit by contact with him, for I hungered for scientific 
information. + І do not think that there was so much benefit for the 
average student, whose early education had almost unfitted him for 
engineering studies. To work quantitatively with apparatus is 
for all studentes, but it is absolutely necessary for the average student, 
and, as I said before, there was no apparatus. Also, the average 
student cannot learn from lectures merely, but needs constant tutorial 
teaching, and the professor bad no assistant. 

Anybody who wants to know what kind of engineering school 
there ought to be in such a college as this can see excellent specimens 
aes several in one town) in Glasgow, Birmingham, Liverpool. 

ondon, Manchester, Leeds, Bristol, Nottingham, Edinburgh and 
other great cities. There the fortunate manufacturers have given 
many hundreds of thousands of pounds for inetruction in applied 
science (engineering) In America the equipment of such schools is 
much more thorough, and there are large staffs of teachers, for for- 
tunate Americans have contributed tens of millions of pounds for 
this kind of assistance to the rising generation. Germany and 
Switzerland compete with America in such preparation for supremacy 
in manufacture and engineering, and nearly every country in the 
world is more and more recognising its importance as they see ths 
great inventions of Englishmen like Faraday and Perkin and Hughes 
and Swan developed almostaltogether in those countries which believe 
in education. Even £100,000 would provide Queen's College, Belfast, 
with the equipment of an engineering school worthy ot its traditions 
and position, and Belfast is a city in which many large business 
fortunes have been made. 

It is interesting to note that the present arrangements of the 
Royal University of Ireland, with which this college is affiliated, are 
such that most of the successful graduates in engineering of Queen's 


* Brit. А -вос. Jteport, 1876, pp. 243-266. 

t Some of our most successful graduates went direct to works from the 
Model School, Belfast, and afterwards attended this college. No school in 
the British Islands could have given better the sort of general education 
which I recommend for all boys. English subjecta were especially well 
taught, so that boys became fond of reading all manner of booka. There 
were good classes in freehand and machine drawing, classes in chemistry 
and physics (at that time I believe that there we1e no such clasaes in any 
English public school), and the teaching of mathematics was good. Some 
of the masters started classes also under the Science and Art Department. 
Some of the masters had much individuality, and there was no outside 
examination to restain it ; there was only encouragement. Evidence has 
been given before a committee of the London School Board as to the 
excellence of the беге ing at this school 40 years ago. Foreign languages 
were not in the regular curriculum, but they could be studied by boys 
inclined that way; and, in my opinion, this is the position that all 
languages other than English ought to take in any British school. With 
such preparation a boy was eager and able to understand what went on in 
engineering works from his first day thee | 
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University would now be debarred from taking the degree. Even 
in London University, latin is not à compulsory subject for degrees 
in science ; Ireland taken a step backward towards the Middle 
Ages, at the very time when other countries are stepping forward. 
ell-equipped schools of applied science are getting to be numerous, 
but I am sorry to eay that only a few of the men who leave them 
every year are really likely to become good engineers. The most 
important reason for this is that the students who enter them come, 
usually, from the public schools ; they cannot write English ; they 
know nothing of English subjects ; they do not care to read anything 
except the sporting news in the daily papers ; they cannot compute ; 
they know nothing of natural science ; in fact, they are quite deficient 
in that kind of general education which every man ought to have. 

I am not sure that such ignorant boys would not benefit more b 
entering works at once than by entering a great engineering schoo 
They cannot follow the college courses of instruction at all, in spite 
of having passed the entrance examination by cramming. Whereas 
after a while they do begin to understand what goes on in a work- 
shop ; and if they have the true engineer’s spirit, their workshop 
observation will tly correct the faults due to stupid schoolwork.* 

Perhaps I had better state pn my views as to what genera 
education is best for the average English boy. The public schools of 


England teach English through Latin, a survival of the time when 
only special boys were taught at all, and when there was only one: 
language in which people wrote. Now the average boy is also taught 


Latin, and when he leaves school for the army or any other pursuit 
open to average boys he cannot write a letter, he cannot construct a 
grammatical sentence, he cannot describe anything he has seen. The 
public-school curriculum is always growing, and it is never sub- 
tracted from or re-arranged. There is one subject which ordinary 
schoomasters can teach well—Latin t The other usual nine subjects 


* When I was young I remember that there were many agricultural 
colleges in Ireland ; they have all but one-been failures. Why? Because 
the entering pupils were not prepared by early education to understand the 
instruction ; this bad done as much as possible to unfit them. 

t Only one subject — Latin —is really educational in our schools. I do 
not mean that the average boy reads any Latin author after he leavea 
school, or knows any Latin at all 10 years after he leaves school. I do not 
mean that his Latin helps bim even slightly in learning any modern 
language, for he is always found to be ludicrously ignorant of French or 
German, eyen after an elaborate course of instruction in these languages. 
I do not mean that his Latin helps him in studying English, for he can 
hardly write a sentence without error. I do not mean that it makes him 
fond of literature, for of ancient literature or history he never has any 
knowledge, except that Cesar wrote a book for the third form, and on 
English literature his mind is à blank. But I do mean that as the ordinary 
public-school master is really able to give a boy easy mental exercises 
through the study of Latin, this subject is in quite a different position from 
that of the others. If any proof of this statement is wanted, it will be 
found in the published utterances of all sorts of men — military officers, 
business men, lawyers men of science, and others—who, confeasedly 
ignorant of “the tongue," get into a state of rapture over their school 
experiences and the efficiency of Latin as a means of education. All this 
comes from the fact, which schoolboys are sharp enough to observe, that 
English schoolmasters can teach Latin well, and they do not take much 
interest in teaching anything else. It is a power inherited from the 
Middle Ages, when there really was a simple system of education. I ask 
for a return to simplicity of system. English (the King’s English; I 
exclude Johnsonese) is probably the richest, the most complex language, 
the one most wortby of philologic study ; English literature is certainly 
more valuable than any ancient or modern literature of any one other 
country, yet admiration for it among learned Englishmen is wonderfully 
mixed with patronage and even contempt. At present, is there one man 
who can teach English as Latin is taught by nearly every master of every 
school? Just imagine that English could be so taught by teachera capable 
of rising to the level of our literature. 

I have often to give advice to parente. I find the average parent exceed. 
ingly ignorant of his son's character or inclinations or ability. He pays a 
schoolmaster handsomely for taking his son off his hands except during 
holidays. During the holidays, so terrible to a parent, he sees his son as 
little as possible. One question always asked is: Do you think it better 
to have “theoretical” instruction (they always call it by this absurd name) 
before or after an actual apprenticeship in works? Of course, such 4 
question cannot be answered offhand. You tell the parent, to his great 
astonishment, that you must see the boy himself. When at length you 
see him, the chances are that you will find him to be what the school. 
masters are making of all our average boys. No part of his school work 
has been a pleasure to him, and, although he has had to work hard at his 
books, not one of the above three powers is his — power t» use books and 
to write his own language ; the language of his nurse, his mother, his 
mistress that is to be, his enemies and friends ; the only language in which 
he thinks—power to compute and a liking for computation—power to 
underatand a little of natural phenomena. Honestly I practically never 
find that such & boy has had any education at all except what he has 
obtained at home or from his school companions or from his sports. Even 
his sports are to kcep him healthy of body only and not at all to cultivate 
his mental powers. Those old games like “ Prisoners’ Base," which really 
developed in a wonderful way not only all the muscles of the body, but 
also the thinking power, are scorned in the public schools, Think now how 
such à boy is handicapped if we pitchfork him into works where it is 
nobody's duty to teach him anything, or send him to college, where he 
aennot understand the lectures. Of course, if he is very eager to be an 


have gradually been added to the curriculum for examination pur- 
poses; they are taught in water-tight compartments —or, rather, they 
are only crammed. and not taught at all. Our school system resembles 
the ordinary type of old-established works, where gradual accretion 
has produced a higgledy-piggledy set of shops which one looks at with 
9 for it is impossible to get business done in them well 
and promptly, and yet it seems impossible to start a reform any- 
where. What is wanted is an earthquake or a fire a good fire to 
destroy the whole works and enable the business to be reconstructed 
on a consistent and simple plan. And for much the same reason our 
whole public-school system onght to be “scrapped.” What we want 
to see i8 that a boy of 15 shall be fond of reading, shall be able to 
compute, and shall have some knowledge of natural science ; or, to 
put it in another way, that he shall have had mental training in the 
study of his own language, in the experimental study of mathe- 
matics, and in the methods of the student of natural science. Such 
& boy is fit to begin any ordinary 5 and whether he is to 
enter the Church, or take up medicine or surgery, or become a 
soldier, every boy ought to have this kind of training. When I 
have advocated this kind of education in the past I have usually 
been told that I was thinking only of boys who intend to be engi- 
neers ; that it was a specialised kind of instruction. But this is very 
untrue. Let me quote from the recommendations of the 1902 Military 
Education committee (Report, p. 5) :— 

* The fifth subject which may be considered as an essential part of 
a sound general education is experimental science; that is to say, 
the science of physics and chemistry treated experimentally. Asa 
means of mental training, and also viewed as useful knowledge, this 
may be considered a necessary part of the intellectual equipment of 
every educated man, and especially so of the officer, whose profession 
in all its branches is daily becoming more and more dependent on 
science," When statements of this kind have been made by some of 
us in the past, nobody has paid much attention ; but I beg you to 
observe that the headmaster of Eton and the headmaster of St. 
Paul's School are two of the members of the important committee 
who signed this recommendation, and it is impossible to ignore it. 
Last year, for the first time, the President of the Royal Society made 
a statement of much the same kind, only stronger, in his annual 
address, I am glad to see that the real value of education in physical 
science is now appreciated ; that mere knowledge of scientific facts 
is known to be unimportant compared with the production of certain 
habits of thought and action which the methods of scientific study 
ueually produce. 

As to English, the committee say: “They have no hesitation in 
insisting that a knowledge of English,* as tested by composition, 
together with an acquaintance with the main facts of the history and 
geography of the British Empire, ought in future to hold the first 
place in the examination and to be exacted from all candidate.” 
The italics are mine. It will be noticed that they say nothing about 
the practical impossibility of obtaining teachers As to mathematics, 
the committee say: “It is of almost equal importance that every 
officer should have a thorough grounding in the elementary par? of 
mathematics. But they think that elementary mechanics and 
geometrical drawing, which under the name of practical geometry 
is now often used as an introduction to theoretical instruction, should 
be added to this part of the examination, so as to ensure that at this 
stage of instruction the practical application of mathematics may 
not be left out of sight.” As Sir Hugh Evans would have said, It 
is a very discretion answer—the meaning is good”; but I would 
that the committee had condemned abstract mathematics for these 
amy candidates altogether. 

This report appears in good time. It would be well if committees 
would sit and take evidence as to the education of men in the other 
professions entered by our average boys. It is likely that when an 
authoritative report is prepared on the want of education of clergy- 


engineer he will, by hook or by crook, get to understand things. I have 
met some such men—clever, successful engineers in spite of all sorts of 
adverse circumstances—but the best of them are willing to admit thst 
they are, and have always been, greatly hurt by the absence of the thres 
powers which I have specified, And if this has been so in the past, whea 
the scientific principles underlying engineering have been simple, how 
much more so is it now, when every new discovery in physics is producing 
new branches of engineering ! 

* This committee recommends for the Woolwich and Sandhurst candi- 
dates a reform that has already been carried out by London Univeraity. 
No dead language is to be compulsory, but unfortunately some language 
other than English is still to be compulsory. Those boys, of whom there 
are so many, who dislike and cannot learn another language are still to be 
labelled uneducated.” Must there, then, be national defeat and captivity 
before our chosen race gives up its false academic gods? We think of 
education in the most slovenly fashion. The very men who say that utility 
is of no importance are the men who insist on the usefulness of a know- 
ledge of French or German. They say that a man is illiterate if he knows 
only English, although he may be familiar with all English literature and 
with other literatures through translations. The man who has pated 
certain examinations in his youth and never cares to read anything is said 
to be educated. The men of the city of the Violet Crown, were they not 
educated? And did they know any other than their own language! 
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men, for example, exactly the same statements will be made in regard 
to the general education which ought {о precede the technical train- 
ing; but perhaps a reference may be made in the report to the 
importance of a study of geology and biology as well as physical 
science. Think of the clergyman being able to meet his scientific 
enemies in the gate ! | 

Thanks mainly to the efforts of a British Association committee, 
really good teaching of experimental science is now being introduced 
into all public schools, in spite of most persistent opposition wearing 
an appearance of friendliness, In consequence, too, of the appoint- 
ment of a British Association committee last year, at what might be 
called the peycholcgical moment, a great reform has already begun 
in the teaching of mathematics.“ Even in the regulations for the 
Oxford locals for 1903 euclid is repudiated. It seems probable that 
at the end of another five years no average boy of 15 years of age will 
have been compelled to attempt any abstract reasoning about things of 
which he knows nothing ; he will be versed in experimental mathe- 
matics, which he may or may not call mensuration ; he will use 
logarithms, and mere multiplication and division will be a joy to 
him; he will have a working power with algebra and sines and 
cosines : he will be able to е at once any curious new problem 
which can be solved by squared paper ; and he will have no fear of 
the symbols of the infinitesimal calculus. . When I insist that a boy 
onght to be able to compute, this is the sort of computation that I 
mean. Five years hence it will be called “ elementary mathematics,” 
Four years ago it was an unorthodox subject called practical mathe- 
matics,” but it is establishing itself in every 5 and 
technical college and evening or day science school in the country. 
Several times I have been informed that on starting an evening 
class, when plans have been made for a possible attendance of 10 or 
20 students, the actual attendance has been 200 to 300. Pupils may 
come for one or two nights to a class on academic mathematics, but 
then stay away for ever ; a class in practical mathematics maintains 
its large numbers to the end of the winter.t 

Hitherto the average boy has been taught mathematics and 
mechanics as if he were going to be a Newton or a Laplace; he 
learnt nothing and became stupid. I am sorry to say that the 
teaching of mechanics and mechanical engineering through experi- 
ment is comparatively unknown. Cambridge writers and other 
writers of books on experimental mechanics are, unfortunately, 
ignorant of engineering. University couraes on engineering—with 
one splendid exception, under Prof. Ewing at Cambridge—assume 
that undergraduates are taught their mechanics as a logical develop- 
ment of one or two axioms ; whereas in many technical schools under 
the Science and Art Department apprentices go through a wonderfully 
good laboratory course in mechanical engineering. We really want to 
give only a few fundamental ideas about momentum and the trans- 
formations of energy and the properties of materials, and to give them 
from so many points of view that they become part of a student's 
mental machinery, so that he uses them continually. Instead of 
giving a hundred labour-saving rules which must be forgotten, we 
ought to give the one or two ideas which a man’s common-sense will 
enable him to apply to any problem whatsoever and which cannot be 
forgotten. A boy of good mathematical attainments may build on 
this experimental knowledge afterwards a superstructure more 
elaborate than Rankine or Kelvin or Maxwell ever dreamt of as 
being possible. Every boy will build some superstructure of his own. 


(To be concluded.) 
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Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION. 


Following is a continuation of the examination of Mr. George Conacher 
by Mr. Cripps, on behalf of the Metropolitan Electric Supply Co. (Ltd.), 
in the arbitration proceedirga before Mr. C. A. Russell, K.C. (umpire), 
and Mr. Robert Vigers and Mr. W. C. Ryde (arbitrators), at the Surveyors’ 
Institution, Westminster: | 

Mr. CRIPPS: Now, as to working expenses and their proportion to 
gross revenue up to Dec. 51, 1901, for the company’s entire undertaking. 
We can ask the question about Marylebone later. In the tables relating 
to these matters there is no estimate, and the actual figures have been 
supplied to the Marylebone Borough Council ?—Yes ; the total revenue 
from all sources in 1901 was £235,474, the revenue from the sale of current 
being £228,173. 

Now working expenses under the heads of coal, generating expenses, 
distribution, rents, raves and taxes, are the actual figures appearing in the 
company’s published accounts ?—Yes ; in 1901 coal was higher in price 


* Discuesion last year and report of committee, published by Macmillan. 

1 То many men it will seem absurd that a real working knowledge of 

what is usually called higher mathematics, accompanied by mental training, 

can be given to the average boy. In the same way it seemed absurd 500 

асы ago that power to read and write and cipher could be given to every- 
у. These general beliefs of ours are very wonderful. 
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than ever it was before in the history of the company. In 1900 it was 
much above the average, so that the expenses for the last two years have 
been disturbed somewhat by these excessive prices. I give in the table 
£59,505 as the difference between the actual cost of coal in the year 1901 
and what it would have been if the cost average had been the average 
price during the 12 years of the company’s operations. 

You have been able from your experience to introduce what will become 
sources of income in the future, and we have reduced your figure of 
£59,505 to £53,029, and you have made adjustments leaving other figures 
normal, so that you reduce the £144,681, the total of your working expenses, 
to £124,193 '—Yea. 

Then we have the units sold from 1893 over your whole system, then 
the rate of working expenses in proportion to total revenue from the 
beginning of the company’s operations. As regards generating expenses 
other than coal, you had substantially a constant increase in proportion to 
the size of your business, distribution and management going down as 
business increased ! — Yes. 

Rente, rates and taxes did not always go down !—No ; there is some 
disturbance every quinquennial valuation, and in the 1901 valuation a 
large increase was shown in this item. | 

Anyway, the cost per unit of current sold, with the various adjustmen 
seems to have been brought down from 5°06d. to 2°67d., showing a grad 
advantage as the businees has grown ! —Yes, that is distinctly shown under 
all the headings except coal. 

Some portion of your economies have been brought about by the adop- 
tion of water softening, condensing, and heating apparatus 1—Yea, we have 
introduced various types of this apparatus at all our town stations, and 
find that these help materially to bring down generation expenses, and 
from alterations and improvements that we have in hand we expect to save 
a still further sum on this head at Willesden and elsewhere, 

Now, as to the economy in introducing the continuous-current system. 
What was the amount you expended before introducing the system in 
Marylebone !—Up to the end of 1901 £52,599, which we estimate will 
ultimately be increased to £140,000. 

Your mains are now sufficient for a double number of consumers Ves, 
a large part of our current expenditure is, therefore, for the benefit of 
future years. 

There is great economy, is there not, in the cost of connecting up new 
consumers compared with the old system !—Yes ; it cest nearly £18 to 
connect on the house transformer system, while on the continuous current 
system it is only a little over £4. | 

You suffered great loss from leakage of current from the use of house 
transformers on the alternate high-tension system, and you вау that for 
every 100 unite sold to a consumer on that system the company had to 
deliver 175 units, so that 75 units were entirely lost ?— Ves. 

Will you tell ua what is meant by the expression “ banked transformers," 
the system which caused so great a loss of generated current “ Banked 
transformers ” are the transformera erected by the company in their sub- 
stations at Manchester-square, Marylebone, outside Norfolk-crescent and 
at Brook’s-mews, for the purpose of transforming electric energy from 
1,000 to 200 volts, eo that each of these sub-stations should transmit this 
transformed current to the consumer, instead of the transformation being 
done in detail on the consumers’ premises. The “ banked transformer” 
system is, therefore, alternative to the house transformer, and very much 
minimises the loss of current. By reference to the table which has been 
prepared it will be seen that for the first four years, before any change took 
place in the company’s system—that is, when it was wholly alternating 
high-tension (with the exception of the small portion at Whitehall, which 
has always been continuous)—we lost 72 unita for every 100 units we sold 
—that is, there were 3,956,228 units of current actually generated an 
1,492,886 units wasted. i 

Mr. MOULTON : What do you mean by current !—Units. 

But you are using alternating currents !—Yes, certainly. 

Do you mean you measure it by energy ! —It is computed on the volt- 
ampere basis. | 

Then it is not energy! Lou mean not measured by instrument! 

Mr. CRIPPS: It is energy, is it not !—It is energy. 

Mr. MOULTON : I want to know whether it is volt-ampere, or whether 
it is energy. | 

Mr. CRIPPS: It is true watts, is it not! — Yes, I understand so; it is 
our ordinary method of computing the generation of alternating current 
in units. 

Mr. MOULTON: Would you find out whether this is volt-ampere or 
energy, because I should like to know t 

Mr. CRIPPS: It is energy. I should think it would be more accurate 
to say energy lost in house transformers rather than current. It was that 
which misled my friend! 

Mr. MOULTON : Is it taken in your ordinary method of measurement ? 
—It is. 

Mr. MOULTON : Then I am told that ia volt-ampere. 

Mr. CRIPPS: Iam told the contrary, but you will ask him by-and-bye 
what he says about it. To Witness: We take in the element of time, 
which gives energy !—Yes. 

Mr. MOULTON : No, it does not give energy necessarily, but, of course, 
you take in the element of time. 
` WITNESS: But we deduct 15 per cent. in order to get at the actual 
number of unita. : | 

Mr. CRIPPS: It is more an engineering question, of course, but that is the 
figure. That is the method of arriving at the units which we believe we 
generate. We have worked it out through our engineers, and we think it 
quite accurate. Now, I do not know whether the percentage of loss to sales 
is dealt with. Ido not know whether that is the right expression, but you 
вау it averaged in these years 744 per cent. !—That is to say, for every 
100 units we sell of alternating high-tension current we lost 74] per cent. 
(742 unite). 
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Is not it this, if I may put it in another way—that out of every 174} 
generated, and allowing for what I may call a proper loss for distribution, 
you only mark it at the 100 units !—Yes, that isso. Putting it in that 
way it is about 58 per cent. I think that is more accurate ? 

Mr. MOULTON : 58 per cent sold !—Yes, sold. 

Mr. CRIPPS: You mean that the difference between 100 and what 
you actually had to generate under the conditions of loss is as 100 is to 
1741 1— Les. | 

The UMPIRE: Mr. Ryde suggests that you lose three out of every 
‘seven ?—Үев, three out of seven we send out. We lose three as compared 
with every four we sell. 

Mr. CRIPPS: We come now to what is called loss during 1901 !—By 
that time the company had introduced certain changes, and, therefore, the 
method of arriving at the loss in the banked transformers had to take into 
account the changes which had taken place. The table shows the amount 
of continuous current sold, first in Marylebone and then in the other 
areas, making altogether 3,567,876 units. The next column shows the 
low-tension alternating-current sold as 1,051,854 units in Marylebone and 
684,702 units in the other areas, or altogether 1,756,556 units. In the 
same way the high-tension sales are divided between Marylebone and the 
other areas, and the totalis shown bringing out 11,122,022 units as sold 
altogether. Then, as all these descriptions of current were subject to 
some loss for current used at stations and iu distribution, an addition is 
made for that current under each head at the same rate—t.e, 16 per cent., 
bringing out a total generation, apart from certain other losses, of 
13,240,501 units. 

WITNESS : Then а new source of loss which did not exist prior to 
1897 has to be dealt with, and that is the loss in the banked trausformers 
which in the interval had been introduced. It will be seen that 4,756,556 
units had been sold under that aystem, so that in addition to the common 
sources of loss we have to make allowance for the current or energy used 
in the banked transformera and in the additional distribution which banked 
transformers entail. That accounts for another loss of 179,767 units. 
Then in 1901 the company were converting alternating current into con- 
tinuous current in Marylebone, and that process absorbed 125,125 units, 
leaving total current required to supply the quantity sold, apart from house 
transformers, 15,545,595 units. To compare that with the current gene- 
rated we have to deduct from what was generated at, Willesden the losses 
which take place in bringing tbe Willesden current from the generators to 
the town stations. These losses consist of three. At present the current 
is generated at Willesden at а voltage of 500 volts, Then they transform 
through the large transformers at Willesden at a pressure of 10,000 
volts, and that entails a loss of 2 per cent. From those generatora it 
is sent in the extra high trunk mains to the town stations, where it is 
subject to a further loss of 6 per cent., and it is then transformed down to 
1,000 volts, by which another 2 per cent. is lost, making altogether a loss 
of 10 per cent. as between the generators at Willesden and the 1,000 volta 
at the transformers in the town stations. In order, therefore, to ascer- 
tain the quantity of energy produced at or delivered into the town stations, 
we have to deduct for the energy produced at Willesden 10 per cent. The 
total energy was 10,934,601 units, from which you deduct the 10 per cent. 
shown, and you get 9,841,141 unita as the:energy received at the town 
stations from Willesden. "There was generated at the town stations them- 
selves 8,068,854 units, making altogether 17,909,995 unite, or 4,364,602 units 
more than the quantity which would have been necessary but for the 
house transformer loss. That loss is practically 75 unita for every 100 units 
sold under the house transformer system. 

Mr. CRIPPS: It really means that out of every 175 units generated 75 
are lost through the house transformers ?—Yes. 

Now, you are either putting down plant, or you have already put down 

plant, to change from the alternating to the low-pressure system. The 
obj. ct of that expenditure is to get rid of this waste 1—Yes. 
_ When that is done, do you expect to get rid of the whole of this waste 
in the Marylebone area ?—67 per cent. of the whole of the Marylebone 
system will then have become continuous current; 23 per cent. will 
remain, as at present, supplying on the alternating low-tension system, 
leaving 10 per cent. remaining on this wasteful system. 

I do not know whether you have left it for the electrical engineer to 
estimate the figure as regards the amount saved !—Yes, I do leave it, 
although I have to take a figure for the purpose of subsequent calcula- 
tions. But this waste goes on continuously during the whole 24 hours, 
whether consumers are taking current or not, and it entails, no doubt, a 
very great expenditure in coal, water and other expenses. We believe the 
saving which would have been effected last year if the change had been 
then in 9 uda upon the business of last year would have been not less 
than £5,000. | 

You have had taken out the working expenses as regards other metro- 
politan areas where they have had the continuous system of supply? — 
Yes, of the St. James’ and Pall Mall and the Westminster Companies. Taking 
these figures for last year, and adjusting their coal to the average price as 
we have done, their expenses work out practically to 45 per cent. against our 
61°44 per cent. 

You say that the working expenses, as far as you have gone, have 
oniy worked down to 61°44, or after the adjustment down to 5274 

ев. f 

But to what length do you estimate your working expenses will go 
down !—If we take £5,000 as the minimum eaving, as before mentioned, 
that would have brought it down to the expense as adjusted in the table. 
It stands at 52°74, and this would have brought it down to about 473 per 
cent. Our view is that when these economies have been introduced, and 
taking coal at an average price, also when the rest of the company’s system 
has been changed to the continuous current, and allowing for the growing 
ee noun "Ш e Meis we might allow for a rate of 40 per cent. 

p wi „which the adjoining electrici i i 
03 tis» pressat М-ге. J g tricity supply companies obtain 


That is an admixture of increased economy of production and increased 
output ! —Yes, and increased proportionate use at Willesden. 

When you come to the higher figures, or the higher output which you 
have estimated, and bring into the calculation these economies at Willeeden, 
you think you will ultimately get down to 40 per cent. — We think ao. 

Of course, the business you are traneferring to the Marylebone Borough 
Council is partly in respect of current which is generated at Willesden ! —Y es. 

But no part of Willesden comes within the terms of the transfer to 
Marylebone 1 —No. 

Therefore you have to make a calculation, of course, in favour of Mary- 
lebone, as to the plant they will want in order both to give the supply you 
are selling to them, and also as regards future supply ?—Үев. 

I think Dec. 18, 1901, was the day of maximum demand last winter. 
The total supply given on that day by the continuous system throughout 
the various areas measured at the switchboard was 9,925k w. !—Yes. 

You give the maximum demand on Dec. 18, 1901, in Marylebone at 
4,586k w. ? — Yes. 

Now, the first problem we have is what allowance we are to make to 
Marylebone because the equipment you are going to hand over is not suffi- 
cient to generate the electrical energy for which you are asking to be paid ! 
—Yes, The deficiency of generating plant in Marylebone, as measured by 
the boiler capacity, is given at 2,051kw., but that included the plant needed 
to supply the waste through house transformers. That plant will, of 
course, be set free after this year for ordinary purposes. The supply of 
2,051 units and 1,063 units of waste implies the running continuoualy, 
from the beginning of the year to the end of the year, of something like 
234kw. of plant—a little more no doubt at times of maximum load, but 
we put that roundly as representing 250kw. So that by the time the 
undertaking passes into the hands of the Borough Council that deficiency 
would be reduced by the stoppage of the waste which took up the working 
of, say, 250k w. of the local plant. The deficiency is measured by the capa- 
city of the boilers, but the engines and dynamos are much more tban the 
boilers. They are represented by 2,925kw. Now, it is quite possible to put 
in the Manchester-square station additional boilers to enable the Council 
to utilise to the full extent the plant for which there are no boilers at 
present; and we have bad an estimate prepared of the cost of providing 
500kw. more of boilers, which comes to £11,000. When that money 
is spent, aud when the waste ceases, the deficiency of 2,05lkw. which 
existed last winter will have been reduced by 250kw. and 500kw. respec- 
tively, or 750kw. in all, bringing it down to 1, 50Ikw. as the ultimate 
deficiency of plant in Marylebone. 

Now, starting with that deficiency of 1,301kw., we have to fiud out what 
the equivalent plant at Willesden would be, because in view of the loss in 
current from the Willesden generators to the town stations, it is obvious 
that the generation at Willesden instead of at the town stations implies 
the employment of a larger amount of plant. That is to say, only 90 per 
cent. of the current generated at Willesden is available for distribution. 
Tnerefore you have to add to any deficiency wbich is brought out in the 
local area, one-ninth, to ascertain the power or capacity of the equivalent 
plant required at Willesden. One-ninth of 1,522kw. (the deficiency of the 
alternating current in the borough) is 169kw., which, if added to the 1,501, 
gives the equivalent at Willesden of 1,470kw. In our table we divide the 
cost of Willesdon up to the completion of 4,500kw., and plant in the pro- 
portion of 1,470 to 4,500 parts, bringing out the sum of £101,977 as repre- 
senting the portion of the plant at Willesden which had to do the work 
which would otherwise have been done in Marylebone if the local plant 
had been sufficient for the demand of last winter !— Yes. 

How do you deal with the transforming plant in Marylebone in order to 
make up the current required from Willesden as regards the deficiency of 
generating plant! Of course the generators at Willesden do not fulfil all 
the functións of generators in th» town areas. In the case of Willesden we 
bave to add the mains by which the current is brought, and also the trans- 
formers to the town sub-stations, by means of which the voltage is red 1ced 
from 10,000 to 1,000. "Therefore, to make the allowance complete, regard 
has to be had to the amount of that subsidiary or complementary plant, 
which already exists in the area, or which will be there when the low-ten- 
sion scheme has been completed. 

And you show in the table, as the result of the expenditure of £11,000, 
what you call a surplus of 221kw ?—Yes, I show that there are motor 
generators representing 520kw. already at work in the area, and thst we 
have installed, or will have installed when the new sub-station is ready, 
3,730kw. of motor generators, or a surplus of 3,210kw. over and above 
what was required for the supply of the Marylebone area last winter. 

Mr. MOULTON: It is absolutely necessary I should know how these 
amounts are made up. I may point out tbat all the expenses in Maryle- 


| bone are lumped together, and the boilers are put in one item and the 


engines and dynamos in another. For instance, supposing all the boilers 
were at one place, and all the engines and dynamos at another, it would 
be not a very profitable arrangement, 

WITNESS: But that is not во, 

Mr. MOULTON: I do not know what engines and dynamos you are 
putting together to give this particular figure. 

WITNESS: The continuous-current generators at Manchester-square 
are six in number, of a capacity of 350kw. each, equal 2,100kw. ; at Rath- 
bone-place there are six 120kw. generators, equal 720kw., and three 55kw. 
generators, equal 105kw., making 825 at that station; or, at both places, 

k 


; w. 

Mr. MOULTON: But when you say, Mr. Conacher, that there are these 
generators there, you mean they will be ! No, they are there now. 
are in course of construction and will be completed. They are there now, 
but those at Manchester - square are being altered from alternating to con- 
tinuous, but the existing generators are the same. 

Mr. MOULTON : You do not distinguish what type of supply these 
dynamos can give or how anyone can find out. You say that some give 
continuous and some alternating. 
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WITNESS : No, by the time the transfer takes place they will all be 
continuous, and we are going on that basis. 

Mr. MOULTON: You are taking figures here for the boilers which 
depend on what you say these have done, but these figures appear on no table, 
aud they are not calculable from the figures given in the tables! They 
are calculable from the heating surface itself, and so on, but that is an 
engineering question. I state it as a fact, that this is what these stations 
have done, and having done that already, we say they are capable of doing 
that again. 

Therefore, it is not from the description, but it is from the history you 
get it !—The description must have some bearing upon it. The description 
is actually as we say it is; and we вау, that description being accurate, that 
is the work these boilers have done. It is an engineering question whether 
we have done what is fair by the boilers, but that is what they have done. 

Mr. CRIPPS : Now, these calculations give the Marylebone proportion 
of the Willesden plant аз £101,977 !—The proportion of the Willesden 
generators and mains. 

The UMPIRE: There is one point arises here. I have only got the 
4,500kw. of plant, not the denominator of the fraction ‘—4,500kw. is the 
capacity of three 1,500kw. engines which we worked at Willesden last year. 
There were five altogether. The fourth one was used as a spare one, and 
the fifth, or latest one, was provided for future requirements. Although 
we had actually 6,000kw. of generators at Willeeden, with 5,360 of boilers, we 
rate the stations at 4,500 to provide for spare—that is to say, we keep at 
Willesden our spare for all our areas. 

Mr. CRIPPS: As you put it, the 4,500kw. really are three times 
1,500k w. t—Quite so. 

Then the 1,470, what is that 1— That is the equivalent at Willesden of 
the Marylebone deficiency arrived at by the process which I have 
described. In another statement I show the transforming and converting 
plant in the local area, which shows a considerable surplus over actual 
requirements last year, a surplus of that description of plant of 2, 900k w. 

Now, having shown the surplus as regards this requirement, you come 
to the amount tbat is to be allowed in respect of the deficiency in the 
generating plant in Marylebone as at Dec. 31, 1901 !—Yes. 

How do you work that out ? —I start with the £11,000 which we allow 
to the Borough Council in respect of the deficiency of boilers in Manchester- 
square. We also include the allowance of £101,997 as the portion of the 
Willeeden plant which was employed in making good the local deficiency 
last winter, and then we add one-half the cost of the Norfolk-crescent- 
mews sub-station, which, of course, they cannot purchase from us; but as 
they were using that station last winter we have allowed one-half the sum 
it has cost us, making altogether £118,773. That sum is subject toa 
deduction of £62,686 by reason of the excess of transforming and con- 
verting plant in Marylebone. This was the cost of the North-street 
sub-ststion, which was entirely surplus last winter, and the 2,900kw. of 
static transformers above mentioned. 

Ina further table you seek to arrive at the relation between capital 
expenditure on the one side and the amount of current sold. Have you 
got the actual results from 1893 ?—We bave. 

You show the capital expenditure in Marylebone up to 1897 !—Yes, we 
stop at 1897 with Marylebone, because after that we are beginning to 
expend money at Willesden for tke benefit of Marylebone and the other 
areas, and therefore you cannot make the comparison for Marylebone alone 
for any later year than 1897. ! 

The UMPIRE : You give it for the entire undertaking after that — Yes. 

Mr. CRIPPS: But we get that estimate in another statement—that is, 
for the entire undertakiog. Also the units sold in Marylebone and the units 
eold in the entire undertaking, and also the capital expenditure per 1,000 
units sold? — Yes, We have taken that as a convenient measure of capital 
expenditure in connection with a growing business, and the figures show 
that in 1895 the capital represented £291 for every 1,000 units sold in 
Marylebone, and that that rate of capital expenditure fell from year to year 
until in 1897 it became £147. For the entire undertaking, from 1895 to 
1901, the fall was from £266 to £145. Very little drop took place in the 
entire undertaking after 1898, because so much capital was being expended 
at Willesden for the future, and a large amount of capital was being 
expended in the last two years in Marylebone which is not yet remunerative. 

That shows that at the present time you have really a large amount of 
dead capital on your hands of which you are just expecting to get the 
fruit 1—Yes. . 

Now, in another statement you have an estimate of the total capital 
required for the business of Marylebone up to 1904 ?—Yea, we have taken 
that in some detail, because the date is not far off, and we are able to put 
accurate figures upon our estimate for those three, years. The figure is, 
up to Dec. 51, 1901, £646,009, which the company has spent or is spending 
in Marylebone, or has spent at Willesden, for the Marylebone business, 

Then tbe proportion for 1902 !— £35,000 for connecting new consumers 
and £12,070, making altogether an estimated expenditure by the end of 
1902 for Marylebone of £695,009. 

Taking that on the estimated number of units sold means £131 per 
1,000 units sold !—Yes, which is, of course, a reduction upon the figure 
shown in the later years. So that as our business increases we get a 
diminishing amount of capital expenditure per 1,000 units sold. This in 
1904 comes to £117. The decrease is more rapid in those years because 
we are bringing into the earnings the capital which is now largely or 
entirely unremunerative. That ів a very large factor in your operations. 
We have only to estimate for additional capital required for the businees 
of Marylebone to the end of our term. We have based that upon the 
opiuion given us by our engineers that on our ultimate output, having 
regard to the proportion of that output which is represented by motor 
power, the capital per 1,000 units sold should, by that time, work out to 
about £75, and the amount which is shown for the year 1931 for the total 
capital required—namely, £2,443,000—is 3,300,000 units. We expect it 
will be multiplied by £75 for every 1,000 units. 


Then you have got to take the capital which we have actually provided, 
which is £646,009, and the additional capital required each year !—Yes. 

And, finally, you show the charge on the undertaking, which means 
taking 54 per cent. per annum as the capital charge involved, and 1 per 
a for depreciation !—Yes. This figure for 1902 із £2,613, and for 1931 
is £81,353. 

The UMPIRE: As to the Willesden deficiency ?1—We hand over 
£48,837, which the Borough Council would have to lay out in plant to 
maintain the business as it was ab the end of 1901, and they ought, of 
course, to have to bear the depreciation upon that plant. 

Mr. CRIPPS: That is the difference between the plant required and 
the excess plant which they will take over. When we come, by-and.bye, 
to the net profit, we shall bave to make an allowance to Maryletone of 
that amount in each year ?—Yes. 

The Witness here said that the capital expenditure in relation to unite 
generated for the past four years had been practically constant, owing to 
tbeir capital expenditure having been unremunerative in some measure. 
But for that they would have maintained the decrease, because that was 
the experience of all the electric supply companies. He had gone into the 
maintainiog expenditure of the principal companies in London, and they 
all exhibited the same tendency to decrease the capital required in propor- 
tion to the busine:s done. 

(To be continued.) 


Tramway Bye-Laws.—Overcrowding. 

In The Electrician for Aug. 29., p. 766, we reported the proceedings before 
the stipendiary magistrate at Leeds (Mr. C. M. Atkinson) against а tramcar 
conductor for overcrowding his car. In that casea conviction followed and 
& nominal penalty of Ба. was enforced, Mr. Atkinson consenting to state a 
case, We understand that the appeal in that case ів not to be proceeded 
with. In agreeing to the withdrawal of the appeal, Mr. Atkinson said : — 
“There appears to have been some misapprehension between that case 
and the case tried here last week [reported below.] In the first case 
the charge was preferred under a bye-law which related to the carrying 
of passengers in excess of the number that the licence stipulated for. 
There was rai а question as to the powers of the authorities to 
limit that number, and that was the question rsised for appeal. In the 
case before me last week the circumstances were of a wholly different 
character, and it was brought under an entirely different bye-law. It had 
no relation whatever to the first case, and was for permitting a person to 
stand in the car, but no legal question was raised, and, so far as I know, 
none could be raised. No application was made for a case for appeal, and 
if there had been any I should not have granted it. No legal question was 
raised or could be raised on that information. There was no connection 
between the two cases, and any attempt to confuse them was either owing 
to ignorance or something else." 


At Leede, on Friday last, before Mr. Atkinson, a second charge of & 
similar character to that mentioned above was beard. A {conductor was 
summoned for allowing & passenger to stand in the interior of a car 
belonging to tbe Corporation, in contravention of the municipal bye-lawa. 
From the evidence it appeared that up to three months ago the conductors 
of the Leeds cars were not allowed to carry more than the regulation 
number of paseengera, but since that date orders had been given them to 
permit eight passengers to stand inside during wet weatber and on holiday s. 
The legality of this instruction bas been frequently questioned, with the 
result that the present summons was issued at the instance of a local 
solicitor (Mr. J. S. Marriner) in order to test the point. Mr. Marriner 
conducted his own case, and defendant was represented by Mr. W. Wright, 
instructed by local officials of the Gasworkers and General Labourers’ Union. 

In the course of his evidence Mr. MARRINER stated that just af er six 
o'clock on the evening of 28th ult. he was going up Woodhouse-lane, when 
a crowded car passed him, in which he could see several people standing. 
He waited until the next car arrived, and boarded it. He then saw tbat 
three people were standing inside. At Blackman-lane one man left the car, 
but another entered and continued the journey. He did not actually get 
inside the car, but boarded the platform and travelled a couple of hui гед 
yards to count the number of people inside. 

The MAGISTRATE: Have you on other occasions been inside the cars 
when people have been standing! | 

Mr. MARRINER : On numerous occasions. 

And you have been inconvenienced !—Yes. He told defendant that he 

was overcrowding his car. There were 11 persons on each side (the 

licensed number) and three standing. Defendant counted the number, and 
agreed that he had three too many, and, when asked what his orders were, 
replied that his instructions, given by the inspector only that morning, 
were to overcrowd the cars till further notice.” _ 

In cross-examination, Mr. MARRINER agreed that he got on to the car 
for getting information. 

Then, you were not a passenger in the ordinary sense of the word! - І 
paid my fare. It was not raining at the time. The conductor was perfectly 
civil, and gave his name and number readily. 

Mr. WRIGHT submitted that defendant was simply & passive agent, 
acting under instructions. His neglect to prevent the extra passengers 
enteriog was, unquestionably, the result of his instructions. 

The MAGISTRATE: Does defendant substantiate the statement that 
he had instructions to do this ? 

DEFENDANT, in reply, said he was instructed to admit extra passengers 
on wet days and holidays—that was, on Saturdays after 12, on Sundays 
and on Bank Holidays. 

Were you told what a wet day or a holiday was ?—It was left to our 
discretion, and is во still. 

If it is wet in the morning, do you allow them to ride inside in the after 
noon ї — No, only during the rain. ed 

Your instructions were on wet days, but you took that to mean during 
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actual rain. Do you turn them out when the rain is over !—No; they 
would not go. 

Defendant admitted that some conductors had refused to carry out the 
order. The bye-laws told the men to prevent overcrowding as far as they 
could, but they had been precluded from doing eo by the express orders of 
their superiors. 

Mr. WRIGHT said he could not suggest there had been no breach of the 
bye-laws, but he thought justice would be done if defendant were bound over. 

Mr. MARRINER eaid he had brought the proceedings in order that 
public attention might be drawn to the fact that officials of the Corpora- 
tion had actually instructed the conductors of the municipal tramcars to 
disobey the Ja w. 

In giving judgment, Mr. ATKINSON expressed his sympathy with 
defendant under the circumstances. He appeared to have behaved with 
perfect propriety. He (the magistrate) was not concerned with the some- 
what vague nature of the instructions given to these men, but he was 
concerned with their admitted lawlessness, Their city, like all great English 
cities, was governed largely by local acts and bye-laws, which had legislative 
sanction. It was in this care alleged that officials of the local authority 
had deliberately directed those over whom they exercised control to violate 
the very laws of which a printed copy had been supplied for their instruc- 
tion and guidance. If that were so, it seemed to him that no language 
could be too strong to condemn the action of those who had incited—nay, 
directed—the men to commit open and flagrant breaches of the law. 
“ Municipal government, forsooth! he continued: “If such a state of 
things were to be tolerated we should have a combination or blend of 
municipal government with municipal trading which might, I think, then 
be aptly described аз municipal chaos!” He then bound defendant in £5 
to come up for judgment within six months, but if he repeated the offence 
he would be fined the full penalty. 


In re Mazarron Electric Light Oo. (Ltd.)—Richard v. the 
Company. 

This case came before Mr. Justice Swinfen Eady in the Vacation Court 
on Wednesday on a motion by plaintiff for the appointment of a receiver 
and manager and for an account. Plaintiff is holder of five debentures in 
the company of £20 each and a judgment creditor, the judgment debt 
being unsatisfied. In the result the motion was ordered to stand over till 
next Wednesday. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VAOANT AND FILLED. 


Poplar (London) Borough Council require & general clerk to keep 
cost accounts of electricity supply undertaking. Applications to town 
clerk (Mr. Leonard Potts) Council offices, High-street, Poplar, by 
Sept. 29. See advertisement. 

An experienced electrical engineer is required for the calculation, 
designing and cost estimating of new types and sizes of polyphase 
and monophase generating and distributing machinery and acces- 
sories. Applications to works manager, Crompton & Co. (Ltd.), Arc 
Works, Chelmsford. See advertisement. 

An assistant lecturer in electrical engineering is required for 
Hartley College, Southampton. Further particulars may be obtained 
from the principal, Dr. S. W. Richardson, to whom applications by 
Sept. 24. See advertisement, 

An assistant lecturer in physics is also required at Hartley College, 
Southampton, Applications by 24th inst, 

An assistant lecturer is required at Huddersfield Technical College. 
Applications by September 24th. 

Doncaster Electricity committee require a chief assistant electrical 
engineer, Applications to chairman by 16th inst, 

. An assistant mains engineer is required for the Bristol electricity 
department. Applications to city electrical engineer by Sept. 16. 

Maidenhead Corporation have vacancy for a pupil at their electri- 

city works Applications to resident electrical engineer by Sept. 20. 


Mr. H. B. Phillimore, of Warrington, has been appointed assis- 
tant electrical engineer at Southend. 

Mr. W. Frisby, of Stockport, has been appointed chief assistant 
engineer at the Colchester Corporation electricity works. 

Batley Council on Thursday last confirmed the appointment of 
Mr. S. Jones, of Doncaster, as electrical clerk of works. 


BDUCATIONAL NOTICES. 


University College, Liverpool.—Complete courses of instruction 
are given in civil, mechanical and electrical engineering at this 
college. 'The 1902-3 session commences Oct. 2, and prospectuses 
can be obtained from the secretary. 

Battersea Polytechnic.—The new session opens on Sept. 22. 
Day and evening courses of instruction are given for the matriculation 
(new regulations) and degree examinations of the new faculty of 
engineering of the University of London, Day courses in prepa- 
ration for the mechanical, electrical and constructional work, and 
evening courses are held in all engineering and science subjects. 
Prospectus froma the secretary, Mr. Joseph Harwood. See also 
advertisement, 


Borough Polytechnic Institute.— A special course of lectures 
and laboratory work on electrical engineering and magnetic measure- 
ments will be given on Friday evenings by Dr. John Henderson, 
commencing Oct. 3. Detailed syllabus of course can be obtained 
from the principal, Mr. C. T. Millis. See also advertisement. 

Ойу of London СоПеве. — Тһе Michaelmas term commences on 
Sept. 29. Classes are held in magnetism and electricity, sound, heat, 
light, mathematics, chemistry and other science subjects. There are 


laboratories for practical work. Prospectuses from the secretary, 
Mr. David Savage. 


Bast London Technical Oollege.—A special course of lectures 
on the most recent developments of electro-chemistry will be given 
by Prof. Lehfeldt at East London Technical College, Mile End-road, 
London, E., on Thursday evenings from 8:45 to 9:45. See also 
advertisement. 


Northampton Institute.—The calendar of this Institute, con- 


taining the educational and social announcements for the session 


1902-3, is to hand, and contains full details of the couraes of instruc- 
tion in the electro-technical branches of study which at this insti- 
tution have, with mechanical engineering and horological engineering, 
special prominence. It may be mentioned that special classes are 
provided for postal telegraph officers iu the electrical engineering 
and applied physics department, which is presided over by the prin- 
cipal (Dr. R. Mullineux Walmsley), the chief assistant and senior 
lecturer being Dr. C. V. Drysdale. Mr. E. Kilburn Scott is also a 
lecturer in this department. There are well-equipped electrical 
engineering laboratories and instrument rooms, and opportunities for 
study in all branches of electrical work are provided. The evening 
courses and classes in all technological subjects commence on Mon- 
day, 22nd inst, and the day classes in engineering on Monday, 
29th inst. Some further particulars are given in an advertisement, 


Airdrie.—The application of the Airdrie and Coatbridge Tram- 
ways Co. foran extension for laying the first portion of their lines in 
Coatbridge has been refused bv the Board of Trade, but they have 
been allowed an extension of time for beginning the work. Airdrie 
and Coatbridge Corporations lodged objections to the application. 
The company have, therefore, to complete the tramway within the 
time specified in the provisional order. 

Ashford (Kent).—Further discussion on the proposal to borrow 
£15,000 tor electric lighting took place at tha Council meetin 
last week. The chairman sud the Electric Light committee woul 
lay before the Council a proposal which would relieve them from 
any possibility of spending the ratepayers’ money on the proposed 
electric lighting scheme for at least 25 years. The decision to 
apply for the loan was confirmed. 

r.—The annual report of the burgh electrical engineer (Mr. 
A. J. Fuller) states that the number of units of electric current sold 
for private lighting was 102,553, yielding a revenue of £3,765 ; for 
public lighting, 330,560 units, giving £2,147 ; and for traction, 
132,105 unite, yielding £827. The total revenue was £6,973, and the 
expenditure £4,483. There is a deficit of £756 after allowing for 
interest and sinking fund. The capital expended to date was 
£78,999, an increase during the year of £22,841. The accounts of 
the tramways department covered eight months, The total income 
was £4,974, and the working expenses £2,852, leaving credit balance 
of £2,121. After paying interest, sinking fund instalment, and allow- 
ing for depreciation, there was a credit of £242, which has been 
carried to reserve. 

Bradford-on-Avon.—The Somerset and District Electric Power 
Syndicate intends applying for Parliamentary powers to supply 
current in this district. 

Brechin.—The Police Commission are obtaining estimates for the 
electric lighting of the Council chambers, the surveyor’s and town 
chamberlain’s offices and the lobby at the municipal buildings 


Brentwood.—At a recent conference of representatives of adjoin- 
ing parishes, à resolution was passed pledging support to the Brent- 
wood Council's application for electric lighting powers. | 


Caerphilly.—Mr. R. H. Fletcher has been appointed consulting 
electrical engineer to the Council. 


Colwyn Bay.—By the casting vote of the chairman (Mr. Bevan) 
it was decided on Tuesday to apply for a loan of £2,500 for exten- 
sions of the electricity undertaking. 


Oromer.—An inquiry was held here last week into the applica- 
tion of the Council for sanction to borrow £25,000 for electricity 
supply. The application was supported by tbe clerk (Mr. J. K. 
Frost). A provisional order was obtained in 1899. A site for the 
station was obtained in 1901, and an agreement had been entered 
into with Edmundsons Electricity Corporation for operating and 
maintaining the works, which were estimated to cost £21,258. The 
company would also pay the Council &n annual sum equal to the 
interest and sinking fund instalment on the loan. The agreement 
was for 25 years, terminable at stated periods. If terminated af 
seven or 10 years a premium was to be paid to the company, but not 
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after that period. Technical details were supplied by Mr. E. H. 
Cozene-Hardy (Messrs. O’Gorman and Cozens-Hardy, consulting 
engineers to the Council. ) 


Companies to be Struck Off Register.—The following will be 
struck off the register of joint-stock companies in three months, 
unless cause is shown to the contrary :— 

A. B. C. Electric Arc Lamp and Incandescent Mantle Co. 
Auto-motors. 

Carbide of Calcium Supply Co. 

Cardiff and Penarth District Light Railway Co. 
Cotsworth Arc Lamp and Electric Lighting Co. 
Electrical Development Syndicate. 

Engineering and Electric Works Co. 

French Improved Electric Glow Lamp Syndicate. 

Gas and Electric Light Consumers’ Protection Association. 
International Telephone Mfg. Co. 

Marine Propulsion and Electrical Generation Syndicate. 
National Light Railway Construction Syndicate. 

New Electro-chemical Manufacturers’ Association. 
Railway Developments. 

Self-charging Electrical Traction Co. 

Telephone and Switchboard Syndicate (Continental). 
Woodward’s Electrical Storage Battery Co. 


Dorchester.—A committee has been appointed to visit electricity 
works to collect information in connection with the proposed 
municipal electric lighting scheme. 


Dudley.—On Tuesday, the Council formally decided to purchase 
the whole of the tramways within the borough from the Dudley and 
Stourbridge and District Electric Traction Co. and the British 
Electric Traction Co. 


Bast Barnet.—A communication has been received by the Council 
from the North Metropolitan Electrical Power Distribution Co. 
notifying that, as the Metropolitan Electric Tramways Co. (an 
associated concern) are taking over the construction and working of 
the Hertfordshire light railways, some of which would run in East 
Barnet, they would б able to supply electric current for lighting. 
The Electric Lighting committee are considering the matter. Some 
progress has already been made with the municipal electricity 
scheme, and plans are being prepared by the Council's consulting 
engineer, Mr. Adams. 


Bastbourne.—The Council contemplate 
motor and the Electric Lighting committee has been instructed 
to obtain information as to the most suitable vehicle in the market. 
This step has been taken on the ground that electric tramways are 
considered to be impracticable from a financial point of view. 


Edmonton.—On the recommendation of the Electric Lightin 
committee the Council, on Tuesday, decided to invite three electri 
engineers to submit reports and estimates of the cost of schemes 
for carrying out the terms of the electric lighting order, including 
(1) generating station and plant, and (2) mains and distribution 
system, and also an estimate of annual expenses and revenue. The 
North Metropolitan Electric Power Supply Co. and other companies 
are to be invited to submit terms (1) for supplying electrical energy 
in bulk, and (2) for supply and distribution complete for all purposes. 


 Bpsom.—Sanction to a farther loan of £10,900 for electric 
lighting extensions has been obtained. 


Eton.—The Council’s consulting as may (Mr. E. Baily Denton) 
recommends the erection of electrical plant for the pumping station, 
effecting an estimated saving of £100 per annum. 


Exeter.—The City Council are about to serve notice on the local 
tramways company requiring the latter to sell their lines to the 
Council. | 

Felixstowe.—A committee has been formed to report upon the 
propoeal to acquire the local electricity works for £7,000. 


Golborne.—The Council are in communication with Mr, W. M- 
Beckett as to preparing a report on electric lighting. 


Halifax —In his report on the suggested adoption of the Bell 
punch method of collecting tram fares, the tramway manager (Mr. F. 
Spencer) states that the system would incur an extra annual cost of 
£724. 10s. He enumerates 22 objections to the system, some of 
Which cari be overcome by efficient supervision. 

The Tramways committee recommend the Council to extend the 
electric tramways from Stump Cross to Hipperholme, at a cost of 
£8,365. 1 28. 6d., and from Salterhebble to West Vale at a cost of £3,253. 


Hampton Wick.— Messrs, Christian and Phipps having asked for 
permission to carry electric light wires under the High-street, the 
Council have replied that they could not give consent unless a 
provisional order were obtained. | 


Harrogate.—The borough surveyor has been instructed to prepare 
plans of the routes, &c., for electric tramways in Harrogate and district. 


Hartlepool.— The Council have refused the terms of the Hartlepool 
Electric Tramway Co, for the supply of electric current for lighting, 
but are considering a further communication from the company on 
the subject. | 


providing a service of 


Hawick.—TheCouncil have decided to grant wayleaves for electric 
tramways in the burgh. 


Infirmary Lighting.—At the next meeting of the Montrose 
Asylums Board a resolution will be moved that the tender of the 
Angus Electric Light and Power Co. for the supply of electric 
current for lighting the Montrose infirmary at 4d. рт unit be 
accepted, and that £120 be expended in wiring the building. 


International Patents Convention —Messrs. Edward Evans 
& Co., patent agents, inform us that on 15th inst. amendments of 
importance will take effect in all the States of the Oonvention 
(Belgium, Denmark, France, Italy, Japan, Netherlands, Norway, 
Portugal, Sweden, Switzerland, Tunis and United States) as 
follows :— К 

(a) The priority granted to applicants for patente, designs, or trade 
mark in any of the States of the Convention shall be 12 months for 
patents and four months for designs or trade marks, reckoned from date 
of application in the State in which applicant is domiciled. 

(b) Patents applied for in any of the States of the Convention by 
persons entitled to the privileges thereof shall be independent in duration of 
patents obtained for the same invention in other States whether partics to 
the Convention or not. 

(с) No patent applied for under the Convention shall incur forfeiture 
for non-working until the expiration of a minimum period of three years 
from the date of application. 

The extended period for чо given to applicants under the 
Convention has been granted in Great Britain since January last by 
the amending Act of 1901. 


Islington (London).—The report of the chief electrical engineer 
(Mr. Albert Gay) on the recent fire at the electricity works has been 
iegued :— 

Mr. Gay states that the fire occurred in the cable trench containing the 
main cables from and to the switchboard, resulting in the burning of a 
number of short lengths of cable, slight damage to the building, and cover- 
ing with smoke and soot the switchboard, which had to be entirely dis- 
mantled and cleaned, as well as the destruction of two or three instru- 
menta at the back of the board, and some small transformers. It was 
fortunate (continues the report) that the fireproofing of the switch: 
board had been completed, but it would have been more fortunate if 
the fireproofing of the cables, which had been commenced, had also 
been completed. Tbe actual origin of the outbreak would probably remain 
unknown, as it was now impossible to give a definite opinion. Whether a 
light was dropped by a man working at or near the conduit, or whether by 
some means spontaneous combustion caused the fire could only remain a 
matter of conjecture. One thing, however, was absolutely certain—viz , 
that whatever else might have been the cause, it was not due to self- 
ignition or to any defect in the electric cables, appa'atus, plant, or system. 
The electrician's report was that the first suspicion he had of anything 
wrong was a slight smell of hot rubber about 7.50 p.m. He felt absolutely 
certain that no short-circuit occurred. No fuses blew until after the fire 
was well alight, there were no kicks on the ammeters, no unusual grunting 
of alternators, and all the machines were running steadily. Nothing 
abnormal happened until some time after he discovered the fire, which 
made itself shown through keyholes and edges of theculvert cover incorridor. 
As regards the whole of the cables being in one trench, those cables were 
all double eteel armoured, and no ordinary fire such as that produced by 
self-ignition could have brought about the disaster. There was no doubt 
whatever, not only that the fire was due to some outside cause, but that it 
had obtained a considerable hold upon the cables before it was discovered. 
The principle of laying the cables together in a conduit could not, there- 
fore, be condemned, and it was with the object of preventing damage by 
fire from any source whatever that the fireproofing of the cables waa 
proceeding. ! 

Mr. Gay expresses his high appreciation of the way in which the mem- 
bers of the staff acted throughout the trying ordeal, and they had been 
exceedingly fortunate in being able to resume supply so promptly, and 
with comparatively little secondary trouble. Everything had been rein- 
stated in a temporary manner, but it would take a considerable time to 
get everything absolutely straight. No fatal accident had resulted, either 
from the fire or the subsequent urgent repairing work, but two cases of 
shock—one trivial and one serious—have had to be dealt with. Otherwise 
they had escaped with the minimum of inconvenience to consumers and o 
expense to the department. 

Keighley.— Mr. К. C. Quin, who is promoting a scheme for con- 
structing an electric tramway between Shipley and Keighley, had an 
interview on Tuesday with members of Keighley Council, when the 
scheme was considered. Terms have practically been agreed upon 
between the promoter and the Shipley and Bingley authorities, and 
it is anticipated that the negotiations with Keighley will have a suc- 
ceasful issue. Mr. Quin bears the cost of obtaining Parliamentary 
powers. 

Kilmarnock.—The Council resolved on Wednesday to ask Prof. 
Kennedy to furnish a report on the establishment of electricity works 


Leeds.—The Tramways committee are considering the advisa- 
bility of constructing extensions to 10 tramway routes, aud the 
general manager (Mr. J. B. Hamilton) has been instructed to prepare 

etailed plans. 

Leeds Tramway Overcrowding Oase.—We report fully on 
another page the proceedings before the Leeds stipendiary magistrate 
(Mr. Atkinson) in the charges against 1 conductors. for over- 
crowding. The defence in these cases was that the conductors charged 
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with the offences were acting upon the express instructions of their 
superiors and in accordance with the terms of a SI AN approved 
by the Leeds Corporation. The bye-law particularly in question is 
as follows :— 

FuLL NUMBER OF PASSENGERS. 

14. When any car contains in the interior thereof the full number of 
passengers for which seating accommodation, according to the notice thereof 
attached to the car is provided in such interior no person beyond such 
number shall enter, mount or remain therein, except by the express per- 
mission of the conductor first obtained. 

When any cer contains on the outside thereof the full number of pas- 

sengers for which seating accommodation, according to the notice thereof 
attached to the car, is provided on such outside, no person beyond such 
number shall enter, mount or remain thereon. 
It will be seen that the conductor is permitted under this bye-law to 
allow excess passengers inside but not outside a tramcar. Owing to 
the decison of the magistrate, twice expressed, the Tramways com- 
mittee have reconsidered the position, and Mr. J. В. Hamilton, the 
tramways general manager, has issued the following order to the 
tram conductors and drivers in the employ of the Corporation :— 

Until the new bye-liws, sanctioned by the City Council, which will 
regulate the maximum number of passengers to be allowed on a car, have 
received the approval of the Board of Trade, conductors and motormen will 
not allow any passengers in excess of the seating capacity to remain in or 
upon any car. 

Should any person in excees of the number desire to ride, it must be 
courteously explained that conductors are instructed not to permit this, 
pending bye-laws being obtained under which certain additional passengers 
may be allowed. 

The Tramways committee have approved the action of the chair- 
man (Mr. Smithson) and the gen manager (Mr. Hamilton) in 
withdrawing permission to allow excess passengers at certain times 
on the tramcars. 

It may be added that the bye-laws(23in number,including theabove 
have been submitted to the Board of Trade for approval, and the decision 
of the Board is awaited, in Leeds especially, with some interest. 


Leek.—Gas and electric lighting interests are in future to be under 
the control of the Gas and Electricity committee, and under the 
superintendence of one person, 


Leopoldville (Congo Free State).— Public electric lighting was 
inaugurated here on July 1. 


Light Railways.—The Clacton-on-Sea and St. Osyth Light Rail- 
ways Order has been lodged with the Board of Trade for confirmation. 
Objections by 27th inst. - 

The Light Railway Commissioners will resume the holding of 
local inquiries on 24th inst. From the passing of the Light Railways 
Act to Dec. 31 last 379 applications for ordera were received, repre- 
senting a total length of 3,659 miles, and an estimated cost for con- 
struction of nearly £27,500,000. The commissioners approved 201 
schemes, with an aggregate length of 1,479 miles, and estimated to 
cost over £10,000,000.  Eighty-one applications were rejected, repre- 
senting a total mileage of 983 and an estimated expenditure of 
£7,750,000. The remaining schemes were withdrawn, or left over 
to be dealt with during the ensuing session. | 

Bridlington Council will oppose the application of the promoters of 
the Flamborough and Bridlington light railway for another extension 
of the order. 

The Cheltenham and District Light Railways (Extensions No. 2) 
order has been submitted to the Board of Trade for confimation. 
Objections by Oct. 1. 

At the meeting of the Worcestershire County Council on Monday 
the chairman (Mr. J. W. Willis Bund) referred to the Hales Owen 
Light Railway extensions, and said that arrangements were made 
between the Council and the Hales Owen District Council for the 
inclusion of certain conditions in the order, which had not been 
inserted, and the Board of Trade now refused to incorporate them 
in the order as finally settled. The Board of Trade, in his opinion, 
was a most meddlesome and, he was about to say, impertinent autho- 
rity. Afteran arra ent had been made between the two autho- 
rities the Board allowed the Hales Owen Council to get out of its 
promises The sooner the Board of Trade had its light railway 

wers taken away the better for the country. (Loud applause 

ollowed these remarks !) 


Liverpool.—Sanction to a further loan of £300,000 for electricity 
supply extensions has been received by the Council. 

e tramways general manager (Mr. С. R. Bellamy) has devised a 
method of protection fur passengers on the outside of the cara on the 
Liverpool Corporation tramways, and a trial car was recently run 
which is said to have given great satisfaction. 

Llanelly.— So great is the dissatisfaction with the present public 
lighting arrangements that, one evening recently, some of the 
inhabitants illuminated one of the main thoroughfares with candles 
in order to shame the authorities into action. The result was that 
crowds congregated, and the police were kept busy clearing the 


pavement, and the Council now contemplate taking proceedings 


against the owners of the candles for causing obstruction. 
London-Dover Monorail Scheme.—The promoters of this 
еше are canvassing the various municipal authorities en route 


and the Rochester, Chatham and Gillingham Councils are according 
support to the project. In the preliminary surveys it is proposed to 
include two routes—one through Maidstone and the other through 
Chatham. The consulting engineers to the promoting syndicate are 
Mr. F. B. Behr and Mr. R. Elliott Cooper. 

Manchester. — Тһе Council are recommended to apply for further 
powers in regard to construction and equipment of additional tram- 
ways, 

Mirfield.—The British Electric Traction Co. is willing to take 
over the powers of Huddersfield Council, and to commence the 
extension of the electric tramways to Mirfield forthwith. 

Motor Oar Industry.—The Society of Motor Manufacturers 
and Traders has recently been formed “ for the protection, encourage- 
ment and development of the automobile industry in the United 


Kingdom.” The first president is Mr. F. R. Simms, and the 

council is composed of representatives of 21 firms. The vice- 

pee are Messrs, J. E. Thornycroft and S. F. Edge. Mr. T. F. 
oodfine is secretary. 


Municipal Telephony.—At Glasgow last week the chairman .of 
the Telephone committee (Mr. Alexander) said they had now 6,310 
instruments connected up, and had still orders on hand for 1,600. 
That was after one years working. Bailie Ferguson referred to 
statements which had app2ared in the Glasgow Herald to the effect 
that the telephone department was being worked at a loss of £10,000, 
and that although skilful bookkeeping might keep that off the rates 
for some time, it was bound to come. He asked if there was the 
slightest foundation for that alarming statement. Mr. Alexander 
said he was surprised that such a statement should go forth without 
better information. Instead of being worked at a loss, there was not 
the slightest doubt that within a short time there would be a profit 
of £10,000. They were not carrying on the enterprise fur a large 
profit, but for the benefit of the ratepayers. If they wanted to make 
money, it would be an easy matter to raise the charge from £5 to 
£10, So far as it had gone, that was one of their best municipal 
enterprises, It was not long since the tramway enterprise received 
the same criticism from the same source, and when they received 
criticism of that sort it was a prcof to him that they were on the 
right lines. Mr. Bruce Murray thought there was an explanation of 
this matter. He considered the statement referred to was warranted. 


Sheffield City Council, on Wednesday, considered a report recom- 
mending the establishment of & municipal telephone service :— 

Mr. CoLvER proposed an amendment that the matter be referred back 
to ascertain the amount of support likely to be given to the enterprise. 
There were, he said, about 3,200 subscribers to the telephone in Sheffield at 
present, and it seemed to him absurd that public funds should be used for 
the exploitation of any competitive system. "The chief point waa, would 
the service pay, and on that they had several object lessons. In Glasgow 
there bad been an outlay of £200,000, and the gross increment was about 
£395. The experience of Tunbridge Wells was still more disastrous. Tae 
National Telephone Co. only paid a dividend of about 4 per cent. The 
area of the Sheffield telephonic district was about 230 miles, yet if 
the system proved a failure all the loss would fall upon the inhabitants of 
Sheffield alone. He thought Sir William Preece should have been consulted. 

Mr.{FisHer, who seconded the amendment, said the experiment was a 
risky one. Only some 3, OOO or 4,020 inhabitants could be benefited by 
it, and he was there to represent the other 396,000. To have two tele- 
phones was bewildering and expensive, and he urged the Council to wait 
for the reply of the National Company as to whether they were willing to 
sll their undertaking. 

Mr. CROWTHER thought every business man would deny that the National 
Company had served the city well. 

Мг. W. T. WHEATLEY humorously recounted his telephonic experiences, 
and supported the municipal scheme. 

Ultimately the Council approved the scheme by 32 votes to 14. 

Chapel-en-le-Frith Council will support the Sheffield municipal 
telephone scheme, and Sheffield Corporation -has been requested to 
include Bamford and Ashopton in its area, 


The Town Councils of Burnley, Nelson, Colne and Todmorden are 
considering the establishment of municipal telephone service for the 
Burnley exchange area. 


Portsmouth Finance committee propose that, instead of borrowing 
£25,000 for municipal telephony, the amount should be taken from 
the loans funds, thus avoiding the issue of further stock. . 


Northfleet.— Offers from the Kent Electric Power Syndicate and 
the Gravesend Town Council have been received for the supply of 
electricity in bulk in the district. The matter is under consideration 
by the Works committee. 


Oldham.— There has been a joint meeting of the Water, Gas and 
Electricity committees to discuss the question of non-rate-aided com- 
mittees paying for water supplied to them by the Water committee, 
and it has been decided to recommend the Council to authorise a 
charge of 4d. per 1,000 gallons being made to the Gas and Electricity 
committees for water. After discussion the minutes were withdrawn, 
and it was agreed that the question of payment tor water by all com- 
mittees be considered by a special body composed of the chairman and 
vice-chairman of each committee. 


Romford.—The Council is in negotiation with the United Electric 
Light and Power Co. for the transfer of the Romford provisional 
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order for the erection of electricity supply works and the con- 
struction of electric tramways. Mr. W. . Hawtayne is advising 
the Council. 

Sheffield.—The Corporation are recommended by the Electric 
Light committee to obtain powers to purchase and let electric 
motors on hire, and to wire premises on hire-purchase terms ; also to 
postpone operation of sinking fund on the capital expended on the 
new generating station for five years, &c. 

The chairman of the Sheffield Gas Co. (Sir F. Mappin, M.P.), at 
the meeting on Tuesday, animadverted on the tendency to munici- 
palise business incertas The City Council was to discuss the 
desirability of “н & municipal telephone service. They had 
already the National Telephone Co. in the city and a Government 
telephone. Were there to be three? How were they to have any 
profit left for their capital expenditure if they followed such advice ? 
A councillor was to move that steps be taken to establish a muni- 
cipal savings bank. What should they do next? He hoped the 
Council would not follow such advice, and that someone would 
point out the folly of it Another member was to move that 
steps be taken by the eee to institute for Walkley 
a service of cars of not less t 20 journeys per hour. The City 
Council and the councils of other places were undertaking so many 
duties that they could not find time to consider the various subjects 
that were placed before the members ; nor could they find the men 
of experience who had orge undertakings to manage o give the time 


necessary for so many and varied occupations that to be dealt 
with by the councils. 


South London Tramways.—On Oct. 1 the last of the South 
London lines will come under the control of the London County 
Council, which will then own and work over 40 miles of line. 


Sunderland.—The Electricity committee have submitted a scheme 
for the extension of the electricity undertaking, so as to give supply 
for motive power to manufacturers, The estimated outlay is £74,000. 
The matter was adjourned to a special meeting. 


The Marylebone Inquiry.—In connection with the prolonged 
arbitration proceedings as to the amount to be awarded to the 
Metropolitan Electric Supply Co., in the event of the purchase by 
the Marylebone Borough Council of that portion of the company’s 
undertaking which jies within that borough, a question has been 
raised as to extensions of mains, &., in the district. Pending the 
award the company considers it necessary to make certain exten- 
sions of mains to meet the increasing demand for current. On the 
other hand, the Council urges that this will materially increase 
the amount which the Council would ultimately have to pay to 
the company, and on this account the Council objects to the pro- 

osed extensions. The matter has been argued before Mr. A. P. 

rotter at the Board of Trade, ond Mr. Trotter will probably give his 
decision in a few days. Mr. Barlow (Mesers. Barlow an rlow) 
appeared for the company and Mr. Caine for the Council. In con- 
nection with this matter, if we may judge by the views expreseed in 
one of the Maryle bone local journals, it appears to be the prevailing 
idea that the Council enters into possession of the Metropolitan 
Company’s Marylebone undertaking at the end of 1902, but this is 
by no means the case. Before the Council come into possession, the 
arbitration now dragging its slow length along has to be terminated, 
the arbitrators’ award to be given and the necessary moneys to be 
borrowed, and these preliminaries to the purchase will involve a 
considerable period of time before completion. These may be 
accepted as the lines upon which the company’s operations are being 
conducted in the Marylebone district, and it remains to be seen 
whether this view will be accepted by Mr. Trotter in his decision. 


Walton-on-the-Naze.—Mr. H. R. Spence, managing director of 
the Coast Development Co., has been requested by the Council to 
prepare an electric lighting scheme, as the local gas company has 
given notice of intention to terminate its contract in November. 

Whitefield (Lancs.).—An agreement has been entered into with 
the Bury Corporation for the supply of electricity at the following 
rates for five years: Private lighting, 6d. per unit for first hour’s 
maximum demand per day, and 3d. after; domestic supply, 44d., 
and motor power 3d. for first hour’s maximum demand, and 14. after. 
After five years the charges are to be the ваше at Bury, and White- 
field is to үннер in the net profits daring the first five years 
pro rata to Bury. 

Wigan.—An inquiry has been held into the application of the 
Council to borrow £11,000 for electric lighting extensions. There 
was no opposition. 

Yarmouth.—The salary of the borough electrical engineer (Mr. 
Gordon Bryant, has been increased by £50 per annum. 

The number of passengers carried by the electric tramways since 
the start of the service has been 712,887, and the receipts amounted 
to £3,692. 15s, 5d., the mileage to 59,850. The receipts per car-mile 
worked out at 14 84, the average fare per passenger 1-2d., and the 
average number of passengers carried per car-mile 11:9. 

Yeovil—The Gas committee are to ascertain the terms upon 
which a com 
of the Yeovil provisional order. 


y will establish electricity works and take a transfer |: 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the weak] 


TENDERS INVITED. 


Blackburn Town Council invite tenders for the supply, delivery 
and erection of an electrically-driven travelling crane. Specifications, 
&, from the consulting engineers (Messrs. Lacey, Clirehugh and 
Sillar), 2, Queen Anne’s-gate, Westminster, and copies may be seen 
at (but not obtained from) 78, King-street, Manchester. An adver- 
tisement contains further particulars. Tenders to the town clerk 
(Mr. Robert E. Fox), Town Hall, Blackburn, by noon Sept. 22. 


Stafford Gas and Electricity committee invite offers for six battery 
regulating switches and 19 contacts. Further particulars from the 
engineer and manager (Mr. Hubert Pooley), Gas and Electricity 
offices, Stafford, to whom offers. See advertisement. 

The Directors of the Commercial Gas Co. invite tenders by 17th 
inst. for the present stock and for the production of returt carbon for 
12 months from Sept. 30. Some further particulars will be found 
in an advertisement. ' 


Grimsby Corporation invite tenders for the supply of continuous- 
current motors for letting on hire. Specification from the borough 
electrical engineer (Mr. W. A. Vignoles), to whom tenders by 
Sept. 20. See advertisement. 

Dundee Gas Commissioners invite tenders for the supply aud 
erection of water-tube boilers, with mechanical stokers and super- 
heaters and induced draught apparatus. Further particulars are 
given in an advertisement. Specifications, &c., from the city elec- 
trical engineer, Mr. Walter H. Tittensor, and tenders to the clerk 
(Sir Thomas Thornton, LL D.), City Chambers, Dundee, by Sept. 24. 

Dundee Gas Commissioners also invite tenders for the supply of 
carbons for public lampe. Specifications from city 8 engi- 
neer (Mr. Walter H. Tittensor), and tenders to Sir Thomas Thornton, 
LL. D., by Sept. 24. See advertisement. 

Mesars. Preece and Cardew are authorised by the Shanghat Muni- 
cipal Commissioners to receive tenders for the supply and delivery 
(c. i. f.) of two 500k w. steam alternators, switchboards, two condensers 
and circulating water pumps. Specifications, &c., from Messrs. Preece 
and Cardew, 8, Queen Anne’s-gate, Westminster, to whom tenders 
by noon Oct. 30. An advertisement contains further particulars, 

Reading Corporation invite tenders for the supply, delivery, draw- 
ing in and conuecting up of all feeder cables, rail return cables, te:t 
wires, &c., with joint boxes and jointing, and the carrying out of 
tests ; also the supply, delivery, erection and connecting up of all 

les, brackets, wires, cables, insulators, switch-boxes and other 

ttings, and the carrying out of tests, for their electric tramways 
ee a Tenders to chairman of Tramways committee by noon 
pt. 18. | 

ei command of the Postmaster-General tenders will be received 
until 10 a.m. of Sept. 29 for the supply of Swedish, Norwegian or 
Finland red fir telegraph poles, and for creosoting same. All par- 
ticulars of Mr. S. C. Hooley, controller of stores, G. P. O., London, E. C. 

Aston Manor Urban District Council invite tenders for steel coal 
bunkers and a coal conveyor for their electricity generatin g station. 
Tenders to chairman of Electrie Lighting and Tramways committee 
by noon Sept. 19. 

The directors of the North-Eastern Railway Co. invite tenders for 
the complete electrification of about 37 miles of standard gauge line 
(mony double track) in the neighbourhood of Newcastle-on-Tyne. 

enders to secretary, York, by noon Oct. 7. 

King's Norton and Northfield Urban District Council are prepared 
to lease their powers under their electric lighting order of 1898. 
Offers to Mr. E. Docker, 10, Newhall-street, Birmingham, by Sept. 18. 

Swindon Corporation invite tenders for a complete lighting switch- 
board, with all instruments and accessories, Tenders to town clerk 
by Sept. 19. 

Burton-on-Trent Corporation invite tenders for supply and laying 
of electric mains, conduits, junction boxes, &c. Tenders to town 
clerk before noon Sept. 30. 

The man of the Vest London School District invite tenders for 
the electric lighting, &c., of their schools at Ashford, Middlesex. 
Tenders to managers at the schools, Ashford, by 6 p.m. 25th inst. 

Dublin Lighting committee invite tenders for erection of under- 
ground transformer sub-station building in Sackville-street. Tenders 
to chairman by noon Sept. 23, 

Bradford 555 invite tenders for electric lighting and bell 
fitting at the Market Tavern and Trevelyan Hotel. Tenders by noon 
17th inst. 

Bristol Electrical committee require two 750kw. aingle- phase steam 
alternators. Tenders to city electrical engineer by noon Sept. 16. 


Southampton Corporation invite tenders for electrical plant_for 
street alarms, steam fire engine, &c. Tendera by 24th inst. 
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Dungannon (Ireland) District Council require tenders for electricity 
generating plant, mains, &c. Tenders by Sept. 24. 

Aylesbury District Council invite tenders for erection and main- 
tenance of electricity works for a term of years. Tenders by Oct. 8. 


St. Petersburg (Russia) Town Council require tenders for the 
reconstruction of the existing three horse-drawn tramways in the 
city to electric traction, and for the construction and equipment of 
an electric power station. Conditions of tender, &c., can be obtained 
(by post or telegraph) from the Stadt-Amt., St. Petersburg, where 
projects have to be lodged and tenders sent by the lst (14th) Nov. 

At 11 am. on 18th inst, tenders will be opened at Spezia, Italy, 
for the supply to the Italian navy of electric lamps and lamp holders 
of the total value of 40,000 lire. The lamps are to be delivered to 
the Royal Arsenals at Spezia, Naples, Venice and Taranto. Condi- 
tions of the contract can be obtained at the Ministry of Marine 
(Rome), at the Royal Arsenals above mentioned, and of the principal 
Chambers of Commerce in Italy. A deposit of 10 per cent. has to be 
made to qualify a tender. 


TENDERS RECEIVED AND ACCEPTED. 


Amsterdam Municipal Council have received the following tenders 
for the delivery and laying of cables for the municipal electric 
lighting echeme :— 


Abont 

Kabelwerk Rheydt A.G. (Rheydt, Germany)) fr. 1, O03, 965.58 £40,156 
Société Française des Cables Electriques (Lyons) ... 1, OOI, 987.50 40,076 
Société Industrielle des Téléphones (Paris)............ 999,451.66 39,976 
Siemens and Halske A.-G. (Berlin . 949,218.76 37,968 
Siemens Brothers & Co. (London 946,060.55 37,840 
British Insulated Wire Co. (Prescot) .................. 938,781 37 548 
Felten and Guilleaume Carlswerke A.G. (Mulheim-) 936,473.75 37,350 
OUD: EU AIC) «oes re eco bata ERE Roh e eee Reo j 941,777.50 37,672 
Allgemeine Elektricitüts-Gesell;chaft (Berlin) { 9 e 
Land- und Seekabelwerke A.G. (Cologne 901,506.25 26,052 
Dr. Cassirer & Co. (Berlin) .............................. 865,752.60 34,628 
W. T. Henley's Telegraph Works Co. (London)...... 845,087.15 33,800 
817,794.70 32,712 

St. Helens Cable Co. (Warrington) .. .................. 660,599.24 34,416 
844,502.22 33,780 

Callender’s Cable and Construction Co. (London)... 813,853.50 32,152 
W. T. Glover & Co. (Manchester).................... . 812,354 52,492 
Western Electric Co. (London)) ......... 795,925.75 51,856 
Kabelfabrik A.G. (Vienna) .......................... 775, 51,004 
Deutscke Kabelwerke A. G. (Berlin)) . 773,409.20 30,936 


The following tenders have been received by the Metropolitan 
Asylums Board for an electric fire alarm installation at the Orchard 
Small Pox Hospital, near Dartford :— 


Cox-Walkers (acecpted) dꝛ7·ꝛ q . £295 0 0 
Jackson Bros . mom EEN ГИ ГГ 697 14 6 
Julius Sax . ðᷣ E CERNERET вЫ 475 0 0 
J. Bakewell & Co. .... eee нна набав ва I pee us 455 15 6 
Electric Installation and Maiutenance Co............... 4358 5 
ScholcB-& Sn... eA NU Калаа 425 0 0 
Private Wire and Telephone Installation Co............. 419 0 O 


The following tenders have been received by the Wes: Ham 
Electric Tramways committee for tramway track construction :— 


J. K wart 277,121 19 7 Dick, Kerr & Co. . . £59,535 15 7 
J. J. Robson ......... 67,537 12 0 Thos, Adams ......... „631 2 11 
W. L. Meredith & Co. 65,595 13 0 W. Griffiths (Ltd.). . 55,901 8 4 
E. Nuttall ............ 63,226 2 5 | F. Osman ............ 55,052 0 0 


committees, 
Stockport Town Council have accepted the following tenders :— 


Dick, Kerr & Co. (10 tramcars complete) ............ £5,900 0 0 
Lorain Steel Co. (reconstructing tramway route)... 598 17 6 
Electrical Power Storage Co. (renewal of 101 cells). 0 


Babcock and Wilcox (feed water pipes) ............... 

Bury (Lanc&) Town Council have accepted the tender of Walter 
5:06 (Ltd.) for 2,500 tons of tramway rails and 80 tons of fish plates; 
that of Ibbotson Bros. & Co. for 22 tons of fish bolts and nuts ; and 
that of the Cooper Patent Anchor Rail Joint Co. for anchor plates 
and fixing. 

The following contracts have been placed with Messrs. Belliss and 
Morcom (Ltd.), Ledsam-street Works, Birmingham :— 

One 150 н r. engine, with Mavor and Coulson dynamo, for Mexborough. 

Steam engines for condensing plant and Siemens dynamos for the 
Bournemouth and Poole Electricity Supply Co. 

Engine for coupling a Mather and Platt dynamo for Shanghai. 


Messrs, Pritchetts and Gold (Ltd.) Feltham, Middlesex, have 
obtained an order from Edmundsons' Electricity Corporation (Ltd.) 
fur a storage battery of 240 cells for Market Drayton electricity station. 

Andover Town Council have accepted the tender of the General 
Post Office to carry out the system of electric calls for firemen and 
telephones at the fire station and other public buildings The 
National Telephone Co. also tenderad. 


Sheffield Corporation have accepted the tender of their electric 
oe for wiring and fitting up the Norfolk Market. 
a е 


Brighton Town Council have accepted the tender of Messrs. Sattin 
and Evershed for making additions to the motor room and offices in 
Bread-street to adapt them for the extension of the tramway gene- 
rating plant at £919. 

Messrs. Babcock and Wilcox have obtained an order from the 
Underground Electric Railways Co. of London (Ltd.) for 128 
chain grate stokere, to be used in connection with 64 of the firm's 
boilers which are being erected at the company's generating station 
at Lot’s-road, Chelsea. This is the largest order ever booked at one 
time for stokers. 


Darlington Corporation have placed an order for 100 meters for 
the ensuing 12 months with Ferranti Limited. 


The Bengal Iron and Steel Co. have placed a further order with 
Mesers. Crompton & Co. for two dynamos for direct coupling to. 
Willans engines of 300 н Р. 

The Wheldale Iron and Coal Co. are installing a 200 н.р. Willans 
engine for direct coupling to a Holmes dynamo for electric power 
Work at their colliery. 


Motherwell Town Couneil have accepted the tender of Veritys 
Limited for switchboard extension at £104, and that of the Wheeler 
Condenser and Engineering Co. for condensing plant at £3,591. 


Dartford District Council have accepted the tender of Messra 
T. Ledward & Co. for the eupply and erection of un atmospheric 
condenser with tank, &c., at £1,579. 10a 

Salford Corporation have accepted the tender of the British 
Electric Car Со. for a tower waggon at £90. 

Broadstairs Council have accepted the tender of Messra, Attwaters 
& Co. for electric light fittings for the Council offices at £19. o 

Essex County Council have accepted the tender of Messrs. T. H. P. 
Dennis & Sons for wiring the Shire Hall at £38. 153. 


BUSINESS NOTIOES. 

For some months past extensive additions and reconstructions have 
been in progress at the Arbroath works of the James Keith and 
Blackman Co. which will double the capacity of these works. The 
large extensions of the company’s business and operations will 
necessitate still further extensions, and to provide for these a large 
piece of land adjoining the present works has been secured. Con- 
siderable extensions are also completing at the works of the company: 
at Holloway, London. 


Reed’s Electrical Engineering and Supply Co., 83, Cannon-street, 
London, E.C., require sgents to take up sale of Edison-Reed incan- 
descent lamps and other specialities. | 

We have received the following circular from Messrs. Macarthur, 
and Cheverton, solicitors, 33, King-street, London, E.C. :— | 

We are instructed by the directors of Hands Limited, Garlick-hill, Cannon- 
street, E.C., to inform you that the trustees for the debenture-holdera 
have, for reasons the directors are unable to appreciate and without formal 
notice, taken poesession of the properties belonging to the company, and 
until their claim is satisfied or matters arranged with them, the claims of 
the trade creditors will have tu stand aside. The directora, having regard 
to the financial position of the company, have every reason to believe that 
all the creditors will be paid in full, but they deem it advisable to at once 
put the true state of affairs before you, and for this purpose tbe directors 
would be glad to meet creditors at room No. 8, Guildhall Tavern, Gresham- 
street, London, E.C., on Tuesday, Sept. 23, at 3 o'clock, to explain matters 
more fully, and the whole position can then be informally discussed. 


BANKROPTOIES, LIQUIDATIONS, &c. 

The first meeting of creditors of G. Н. Stutfield was held on 
Wednesday. The debtor returned his liabilities at £1,943, asseta 
£37, doubtful debts £323, and an interest in certain patents. Debtor 
attributed his insolvency to liability in connection with the under- 
writing of certain shares of the British Drying Co. (Ltd.) Mr. 
Weldon, for debtor, asked for an adjournment to enable an arrange- 
ment to be made for payment of creditors in full Debtor was 
interested in certain patents, and negotiations for the sale of one of 
them were pending, and it was anticipated that a deposit of £2 500 
or £3,000 would shortly be made. This particular patent was for 
making ozone and doing away with'cold storage. Adjourned to 
31st inst. | 


The Newhaven and Seaford Electric Lighting Co. (Ltd.) is being 
wound up voluntarily. Mr. E. Т. Wellsted is liquidator. 

A meeting of the British Electric Meter Co. (Ltd.) will be held at 
1464, Queen Victoria-street, London, E.C., on Oct. 5 to recelve an 
account of the winding up. 

Winding-up Petitions.—4A petition for winding up the British 
Power, Traction and Lighting Co. (Ltd.) has been presented in the 
High Court and will be heard on Sept. 17. | 

petition for winding up the Electromotion Corporation (Ltd.) 
has been presented and will be heard in London on Oct. 28. 
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Plant for Sale.— Two complete Parsons steam turbine generating 
sets are for sale, Particulars from Mr. F. Stobart, Lambton Office, 
Fence Houses, Co. Durham. See also advertisement. 


Messrs. Whittaker Bros. (Ltd.), Dudley, have for sale a 16kw. 
compound-wound dynamo (230 volts) and a watt-hour meter. See 
advertisement. 

Messrs. Carr Bros., Darlington, have for sale а 150kw. three-phase 
B.T.-H. dynamo ; a 60kw. three-phase motor and two ‘armas 
tures; also three nearly new Babcock and Wilcox water-tube boilers. 
Farther particulars in advertisements, 


Particulars of some electric lighting plant for sale are given in an 
advertisement. The plant includes two Crossley 16 H.P. gas engines, 
one E.C.C. and two Morley compound-wound dynamos, a Pritchett 
and Gold Battery, &c., and can be seen by appointment at Messrs. 
Jones Bros., Oakwood-court, Addison-roud, London, W. 


Tractors for Military Purposes.—The War Office competition 
for tractors for military pur which was announced for the 
spring of 1903, will be postponed until October, 1903. Intending 
competitors should apply on Oct. 1 for forms of entry for the com- 
petition to the Secretary, Mechanical Transport, War Office, Horse 
Guards, Whitehall, S. W., which should be returned by Jan. 1, 1903. 


Catalogues.—A useful illustrated hanging card sheet of “ Ark” 
lamps, lamp parts, posts, brackets, p fittings, reflectors, &c., 
is issued by Messrs. Johnson and Phillips, and can be obtained by 
the trade on application. 

Nernst Electric Light (Ltd.) is introducing the Nernst lamp into 
the whole of Asia, Africa, Central and South America and all British 
Colonies, and a new illustrated catalogue and price-list is now 
ready for those countries, The catalogue is in English, and is 
nicely illustrated. Copies can be obtained from the offices, 82, 
Victoria-street, Westminster, London, S.W. 

The Howard Conduit Co., Trafford Park, Manchester, have issued 
Jan extra leaf to their main catalogue dealing with the latest 
development in the Howard system of asphalt troughing, namely, 
* Bends,” and the method of making them. Special troughs are 
made and supplied by the company similar to the ordinary asphalt 
trough, except that the inside sheet-iron casing is treated with a 
substance that allows the trough (when made slightly flexible by 
warming) to be removed by the aid of a knife. The trough can be 
bent at any place where warmed into any shape that may be 
required. A considerable saving of labour at times and places 
where such work is either difficult to be done or would occupy 
considerable time is thus provided tor by a simple method, and the 
company claims that it is impossible with any other kind of trough- 
ing but that on the Howard system for this simple and effective 
tend to be made. . 

Mr. P. Pitman, of Halifax, has some lists ready of the new Hector 
water motor and Pelton wheels, The list can be obtained on 
application. 

he British Thomson-Houston Co. have ready pamphlet No. 133, 
cealing with twin-carbon enclosed arc lamps, 


Imports of Electrical Goods. —The value of the electrical goods 
Imported into this country during August was £57,388, against 
£42,096 in August, 1901, and £148,317 in August, 1900. The total 
value for the eight months ended August 31 was £464,667, compared 
with £637,169 and £697,592 in the corresponding periods of 1901 
and 1900 respectively. 


Exports of Electrical Apparatus and Material —The follow. 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Sept. 3 to 9, with the ports of 
destination :— 

Africa— Cape Town, £370; East London, £395. Argentina —Buenos 
Ayree, £430; Rosario, £62. Australasia— Fremantle, £112 ; Melbourne, 
£660 ; Sydney, £811; Wellington, £48. Ceylon— Colombo, £175. Channel 
Islands, £517. Chili Valparaiso, £100. China—Shanghai, £192. Den- 
mark—Copenhagen, £284 (telegraph material). Holland — Amsterdam, 
£105. India — Bombay, £730 (including £710 telegraph wire); Calcutta, 
£218 (including £165 telegraph cable) Norway—Christiania, £400 
(telegraph cable). Spain—Malaga, £102 (telegraph cable). Sweden— 
Gothenburg, £543; Stockholm, £598 (telegraph cable). Total £6,650, 


CITY AND SURREY ELECTRIC RAILWAY CO. (LTD.j—In connection with 
the flotation of this company (referred to in our issues for July 18 and 
Aug. 15 last), we have received the following communication: — At a 
ineeting of the above-named company, held on Aug. 8 last, we were asked 
whether we would join the board of the National Electric Traction Co. 
(Ltd.) with which it was proposed to amalgamate. We have conse- 
quently endeavoured to obtain as much information as possible as to the 
position and prospects of both companies, but the situation, as disclosed 
by the materials which have been furnished, does not, in our opinion, 
justify us in accepting office. The National Electric Traction Co. (Ltd.) 
has been officially informed of our decision, but as we have failed to obtain 
any list of applicants for shares of the City and Surrey Company, we trust 
that you will insert this letter, as we have no other means of carrying 
our decision to them.—(Signed) S. P. Braun, W. T, Holmes, A. Howell.“ 
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PATENT RECORD. 


| 


The following Inst of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. Mewsurn, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, NV. C. 

APPLICATIONS FOR PATENTS. 

Nora.— The undermentioned Applications are not open to public inspection 
until after acceptance of Com аттен The names within рыда 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

July 29, 1902. 
16,857. Siz«zNsS Bros. & Co. Framing of dynamos, electromotors. 
(Siemens and Halske A.G., Germany.) 
16,859. Sıemens Bros. & Co. and F. LYDALL. Polyphase induction motors. 
16,843. J. BuTCHER. Liverpool. Electric clocks.* 
16,850. H. BERGNER. Electric igniters for gas burners. 
16,852. J. GELL. Perforators for automatic telegraph transmitters. 


July 30, 1902. 

16,858. R. PAULsON. Hove. Transmitting and utilising electricity. 

16,861. W. A. Purpon, J. EpMonpson, J. W. Dawson, and EDMONDSON AND 
Purpon. Halifax. Magnetic device for indicating a current of a 
given amount traversing a conductor and closing or opening a 
switch or contact, specially applicable to indicating leakages and 
cutting off main current in such cases. 

16,874. M. SuaLL and C. KERR Glasgow. (G. J. 
Thomas, U.S.) 

16,887. J. T. ARMSTRONG and A.ORLING. Detectors of electromagnetic 
waves and actuating one or more relays, 

16,896. Srg«ENs Bros. & Co. Electric semaphore signals for railways. 


(Siemens and Halske A.G., Germany.)“ 
16,902. W. D. Watkins. Telephone sy+tems.* 


Trolley poles, 


16,904. H. H. Laxe. Regulating devices for dynamos. (G. Е. Co., U.S.) 

16,905. H. H. LAKE. Contact fingers for electric controllers, (G. E. Co., U S.) 
16,906. Н. H. LAKE, Electric circuit-breakers. (G. E. Co., U. S.) r 
16,923. H. H. Lake. Manufacture of incandescent lamps. (G. E. Co., U.S.) 


Е 
16,924. H. H. LAK k. Electromagnetic switches, (G. E. Co., U.S.) 
16,925. Н. H. Laxe. Control of electric motors. (G. E. Co, US)  . 
16,927. Н. H. Laks. Starting devices for induction motors. (G. E. Co., U.S.) 
16,928. H. H. LAKE. Counters, or tell- tales for electric eircuit-break ers. 
(G. E. Co., U. S.) | 
16,939. J. LAGARDE. Electric transmission, adapted for operating and 
controlling automatic type-setting and composing machines.* 


SPECIFICATIONS PUBLISHED. 


Norx.— All Specifications can be obtained at the uniform price of 8d. each 


1901. 
18,110. J. Brown & Co. (Lrp.), TRESIDDER and JONES. Electric cranes. 
18,273. CawrEY. Vehicle for electric traction on railways. 
18,400. REicHwALD (Fried. Krupp). Controlling apparatus for electrically 
operated or driven ammunition rammers. 
18,652. Von ZwREIGBERGK. Breaking arcs. 
18,091. Ѕмітн. Electric switches. 
18,752. ELEoTRIC LiGHTING Boarps (Lefebre). 
18,797. Dawg. Trolley-line switches. 
18,962. GowrLAND. Prepayment electricity meters. 
19,577. HARTNELL. Fixing carbons for dynamos and motors. 
19,461. DucRÉTET. Transmitting and receiving Hertzian waves. 
19,554, Ester. Overhead fittings for tramways. 
19,657. KiNasLAND. Communicating step-by-step motions for controlling 
and for encasing and mounting electric switches. 
20,019. TiRMANN and TIRMANN. Fuses for explosive charge holders. 
20,162, EARLE. 
20,651. ScHMIDT. 


Electromagnetic clutches. 
Arc lam 
25,294. Іммісн. Earth conductors for lightning conductors. | 
24,096. Byxa and BELL. Attaching cases of apparatus to telegraph, tele- 
phone and tramway poles or the like. 
25,146. ANDREWS. Switching apparatus. 
25,201. Newton (Keiley). Recording apparatus for electric meters and 
speed indicators. 
25,318. Evans (A.E.G.) Electricity meters. 
26,654. RABBIDGE. Connecting an alarm bell in a local system to the 
telephone exchange. 
26,700. HENRY. Electric lighting of railway trains. 


Contacts for glow lamps. 


COMPANIES’ MEETINGS AND REPORTS. 
——9——— 


Drake and Gorham (Ltd.). 


The first annual meeting waa held yesterday, Mr. B. M. DRAKE presiding. 
The SECRETARY (Mr. A. C. Read) read the notice convening the 
meeting, and the auditors' report. 
The CHAIRMAN then said that the net profits for the period covered 
by the accounts amounted to £12,081 after payment of managing directors’ 
salaries, directors' fees, and writing off the whole of the preliminary 
expenses. The greater portion of the expenses of the formation of the 
company was payable by the vendors, but the company were liable for 


850 


THE ELECTRICIAN, SEPTEMBER 12, 1902. 


sundry charges. It was proposed to pay a dividend at the rate of 7 per 
cent. per annum. The amount to be distributed as dividend did not agree 
with 7 per cent. on the capital, owing to the fact that the dividend 
on the vendors’ shares were due from May 23, and that on the subscribed 
capital from the time of allotment and payment of calls. The directors 
recommend that the sum remaining after the dividend had been paid 
should be dealt with by placing £2,000 to reserve and carrying forward 
£1,246 to next account. This £2,000, it should be explained, had no 
reference to the compulsory reserve mentioned in the prospectus, as that 
only came into operation when a dividend of 10 per cent. had been paid. 
Since the report was published the board’s attention bad been called to 
the fact that the company's articles did not, apparently, make provision 
for the formation of an ordinary reserve. It was, therefore, proposed to 
add that £2,000 to the amount carried forward pending the receipt of 
legal advice as to the desirability of altering the articles. The work carried 
out during the period under review included many considerable installations. 
At the present time the company had contracts in hand at Cape St. Vincent 
for the Western Telegraph Co. and at Aden for the Eastern Telegraph Co., 
and they were also carrying out a number of important installations for 
the aristocracy, and the outlook generally was promising. He then moved 
the adoption of the report and accounte. . 

Mr. J.C. FORSTER seconded the resolution. 

A SHAREHOLDER asked if the board had made any arrangements to 

extend the company’s business abroad. They hoped to do so, apparently, 
by a paragraph in the report. 
The CHAIRMAN replied that during his recent visit to the United 
States he was engaged on behalf of this company in working out an 
agency for American goods which could be introduced into the United 
Kingdom. As the result of this visit they had now an agency established 
for some electrical devices which they hoped to introduce into mills, and 
others in connection with electric lighting. He also looked into the ques- 
tion of electrical vehicles and electrical machinery which, it was thought, 
were made cheaper and better in the States, and could be sold to advan- 
tage in this country. 

The resolution was carried unanimously. 

The retiring director (Mr. В. Р. Sellon, M.I.E.E.) was re-elected and the 
proceedings terminated with a vote of thanks to the chairman and 
directors, 


CITY NOTES. 


есас елата 


MEMORANDA.—Bank rate 5 per cent. (since Feb. 6, 1902). Price of 
silver 244. per oz. (Sept. 11).  Consols (21 per cent.) 935759811 for 
money, 93}4—931} for account; 24 per cent. 953 —94} (Sept. 11). Consolas 
Pay day, Oct. 2; Stocks and Shares Continuation Days, Sept. 24 and 
Oct. 15; Ticket Days, Sept. 25 and Oct. 10; Pay Day, Sept. 26 ; Mining 
Share Carry-over Days, Sept. 23 and Oct. 10. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD).—At a meeting 
held on Tuesday resolutions were passed enabling the company to raise 
further capital. The chairman (Mr. R. M. Horne Payne) said that since 
1897 their profits bad risen from £20,000 to 45, COO per year, and that 
the equivalent number of 8 c.p. lights had increased from 19,000 to 69,000, 
with a prospect of a further large increase, both ig earnings and in number 
of lights. It was essential that further capital should be raised in order to 
provide the machinery necessary for supplying further demands for current. 


BRITISH INSULATED WIRE CO. (LTD.)—An extraordinary meeting was 
held at Liverpool on Wednesday to authorise the change of the name of the 
company tothe British Insulated and Heleby Cables (Ltd.) and other purposes. 
The chairman (Mr. E. K. Muspratt) said it had been agreed, on the amalgama- 
tion. with the Telegraph Mfg. Co., of Helsby, that the name of the com- 
bined companies should be changed. "The changes proposed in the articles 
of association had been carefully considered, and were now submitted to 
the shareholders for sanction. If passed, a further meeting would be 
necessary for the purpose of confirming. He proposed a resolution that the 
name of the company be changed to the British Insulated and Helsby 
Cables (Ltd.). This was seconded by Mr. James Taylor, and carried unani- 
mously. Resolutions were also adopted approving the alterations in the 
artic'es of association required by the Companies Acts. | 

The chairman, referring to the progress of the joint companies, said 
everything was going on well. They naturally bad met some little diffi- 
culties, inevitable in a reconstruction or amalgamation of that kind, but 
the difficulties were not of any unusual nature. They had found it neces- 
sary to appoint a general manager. The business had grown enormously 
during the last few sears, and the amalgamation rendered it absolutely 
necessary, in order to co-ordinate the work, to have someone to superintend 
the whole. A business of that kind could not be carried on without a 
general manager. They had been fortunate in securing the services of 
Mr. Dane Sinclair, who was acquainted with a business of that kind, having 
been chief engineer of the National Telephone Co. for a very long period. 
He believed that that step would be a great improvement, and that Mr. 
Sinclair would carry on the business to the satisfaction both of the 
directors and the shareholders. As the result of the amalgamation they 
now had the advantage of having on the board several gentlemen who had 
great business experience, and, moreover, experience of the kind of business 
in which the company was engaged. Не trusted that in the result the 
company would be in the future as prosperous as in the past. 

CHLORIDE ELECTRICAL STORAGE CO. (LTD.) —The directors’ report for 
the year ended June 50 states that the progress of the business has been 
maintained. During the year the directors have dealt with the reduction 
and adjustment of the capital and assets, with the unanimous co-operation 
of all classes of shareholders, The directors congratulate the shareholders 


on the high class of businees for which they continue to receive orders, 
showing the undoubted value of the Chloride battery. The company 
keeps itself abreast of all advances that are being made in technical know- 
ledge with reference to the construction and use of storage batteries. The 
balance-sheet shows a trading profit for the financial year of £12,901. 7s. 5d. 
After providing for interest, other expenditure and depreciation, amount- 
ing to £5,753. 128. 6d., there remains £7,147. 14s. 11d., which the directors 
propose to deal with in paß ing the dividend (from April 14, 1902, the date 


of the reduction of capital) to the end of the financial year on the.6 per 


cent. preference shares (less income tax) and on the ordinary shares of 
8 per cent. (tax free), carrying forward £5,801. 6s. 7d. 


YORK TRAMWAYS CO. (LTD.)—At the meeting last week the chairman 


(Mr. J. Kincaid) said that the company had delayed doing the work of 


relaying their lines;as they had entered into an agreement with the Corpo- 
ration for handing them over, and while Parliamentary powers were being 
obtained the Ccrporation was to keep the road in repair, The Corporation 
possessed the right after 21 years to purchase the trams at periods of seven 
years, so that, unless a special agreement was entered into, the Corporation 
had no right to purchase for eix years at least. In the meantime he hoped 
an agreement would be come to whereby they could substitute electric 
traction for horse haulage. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
T wW ex 8 Ino. AGGREGATE. 
en or inc. 
_ E (a) оо Amount. Der (a) 
£ £ £ £ 
Aberdeen Corporation... Aug. 50 | 1,291|.- 443| 13 | 15,230 |+ 3,695 
Ayr Corporation ...... .. Sept. 6 295| .. 16 | 6,383 adi 
Birmingham Tramways.) „ 6 5.156 T 310 9 | 44,761 |+ 1,412 
*Blackburn Corporation... „„ 5| 987|+ 210| 24 20, 175 |+ 3,643 
Blackpool Corporation... ,, 42,072 ＋ 130| 23 26,905 |+ 539 
Blackpool and Fleetwood „, 6 | 1,655|- 78! 10 15,780|- 932 
Bolton ration ...... „ 7 | 1,751|+ 266| 23 | 37,957 |+ 2,446 
Bradford Corporation... , 7 3, 692 2,501 23 | 78,392 |+ 58, 184 
Brighton Corporation ...|  ... m m ES 925 
Brisbane Tram ways July 23 2,199 f 380 4 9,295 T 1,897 
Bristol Trams & Carriage Sept. 5 4, 977 1,073 9 ; 46,722 |+ 9,274 
Buenos Ayres & Belgrano Aug. 10 | 3,031/+ 46 6 | 17,019 |+ 1,267 
Burnley Corporation .. Sept. 6 | 755 400/225 | 15,480 |+ 6,553 
Calcutta Tramways Co. „ 8 |Ri8.28|--R9,19e| 10 250,163 | + RG, 658 
Cardiff Corporation... „ 6 | 1,624) ... | 23 | 31,909 2 
Carlisle Tram ways Co... „ 6 210 f 1056 6,379 |+ 425 
Central London Railway „ 6 65, 5662 7 130} 10 | 62,876 |+ 5,316 
Chatham & Dist. Lt. Rys| , 4| 661! .. 111 6,27 vs 
City & South London Ву „ 7 | 2,657|+ 825 10 | 27,335 |+ 8,940 
Cork Elec. Tramways Co.“ „ 4 872 7 346,835 | 20,121 |+ 5,561 
Devonport & Dist. Trams Aug. 29 498 + 56 343 14,915 |+ 508 
Doncaster Corporation. n EA s i 
Dover Corporation ...... Sept. 65 300/+ 10 23 5,725 — 144 
Dublin & Lucan Railway} „ 7 148/+ 17| 10 1,420/- 52 
Dublin Southern Dist....| , 5 1, 210 + 94/110 '12481\ 230 
Dublin United ............ „ 5 | 4,481 + 276) +10 39,8197. 
Dudley—Stourbridge .. Aug 29 | 925 + 1635 344 25,778 + 3,396 
*Dundee Corporation. Sept. 3 891/+ 137 815 | 12200 + 1,138 
East Ham Council ...... „ 6 551 7 102 11 | 5,880 |+ 820 
Gateshead & Dist. Trams Aug. 29 | 898 |+ 252 343 25,146 |+ 4,098 
Glasgow Corporation Sept. 6 12,588 – 851 14 166,816 — 4,453 
Gravesend ................. ug. 29 200| ... 4 915 iui 
Greenock & Port Glasgow] „ 29 | 609/+ 393, 344| 17,228 | +10,457 
Hartlepool Tramways ..| „ 516|+ 84 344| 8,880 |+ 1,108 
Hull Corporation Sept. 6 | 1,785 |+ 118 23 | 40,646 |+ 1,709 
Isle of Thanet Co ,, 1,701/+ 210 10 | 15,102 + 609 
Kidderminster & Dist...| Aug.29 | 160 T 6 344| 4,556 |+ 5 
Leeds Corporation ...... Sept. 6 | 5,529 |+ 882 23 |124,682 |-- 20, 773 
*Liverpool Corporation. Aug. 50 110,668 ＋ 1, 211 35 (338,211 | +27,367 
Liverpool Overhead Rly.| Sept. 7 | 1,608 * 5 110 | 16,296 — 1,063 
Manchester Corporation| „„ 6 ' 5,812/4-3,591' 64 185,329 vei 
Merthyr...... —....—..—....| Aug. 29 221 | 4- 7 841| 7,035 — 1,825 
Middleton ... „„ 29 395 221 7,124 а 
Newcaatle-on-Tyne Corp] Sept. 6 2,9277. = = 
Oldham, Ashton & Hyde.| Aug. 29 571|+ 73, 344| 18,159 |+ 771 
Perth (W. A.) Elec. Trams Sept. 5 990 |+ 190 35 | 37,473 |+ 6,293 
Poolé & Dist. ...... Aug. 29 379 f 27 343] 8,8568 — 143 
* Portsmouth Corporation Sept. 6 | 2,105 |+ 935) ... КЕ N. 
Pot terien. . .... .. Aug. 29 | 1,535|+ 46 343 50,253 |+ 1,90€ 
Rothesay .................. " 549 ; 111 560 is 
Salford Corporation ...| ... siis wes саа “ 
"Sheffield Corporation . Sept. 7 | 4,574 |+ 713! 10 | 43,306 | +10,401 
Southampton Corp. ...... „ 4 1, 180 as ЕЕ ires 
Southend Corporation..| „ $ | 450+ 66 22 7,067 T 
Southport Tramways ... Aug. 29 349/+ 175 344| 8,850 + 3,099 
*S. Staffordshire Trams. „, 776 — 89 344 26,645 34 
Sunderland Corporation. Sept. 7 1,321 7 128 23 | 28,724 + 2,510 
Swansea. e| Aug. 29 590/+ 43 344| 16,370 |+ 1,148 
Taunton Trams... „ 29 85 — 57 344 2,315 - 81 
Tynemouth & Dist, ....| „ 29 506 4 147 344| 10,183 hi 1,038 
Weston. super - Mars... „ 27 383' ... | 16] 4,020 
Wigan Corporation .....] .. ^...  ... |... Фе | T 
Wolverhampton District; „ 29 326 + 203) 344| 6,395 !» 4205 


(6) These comparisons are with the corresponding 


od last year. 
. ly electrical. t Minus 8 days. 1 Minus ? un § Plus? days. I Plus Says 
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PREVIOUS Price RATE PER BUSINESS DoNH 
PRESENT amo ze Е ХАМЕ, Weerx's PRICE, | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
"| SHARE. | DEND. SEPT. 8. Sept. 10. YIRLDED. Evora Serr. 1) 
a à нола ELECTRICITY ä ыз А А А А 2 s. d. | Highest | Lowest 
ose Gr'nw'ch D'st'ot leo. La, fety e. eee 
£100,000 | Stock 44 Do. 43 1st Deb. Stock Prv. Certs, (гей. & con.). | 103 106 108 106 460 - - 
7,500 10 14 0 Bournemouth and Poole Elec. Buppl Ord. . III p. Ti p 12 5 12 0 227 soe LII 
7,500 10 4/6 Do, per Oent. Cumulative Bref. TTTTETITITM ILI 1 10 4 5 3 ... eee w 
870,000 | Воск Oent. Debenture Stock (red.) . 101 101 104 467 З» us esa 
20,000 i Elec. Supply On. AST di 10% m 10 814 6 — 10} E 
20,000 5 8/6 Do. 7 per X — 210 103 1 1 8 5 1 | March and September 10 10 
30.000 Ы 8/0 Oaloutta Elec. Zu Ord. (1 to 80 000) . — 7 8 7 8 B16 0 oon 7 „> 
10,000 5 А Do. (30,001 x ,000) . 7 8 7 8 vio ой - 
000 Stock 4% | Central Electric Supply Co. 4% Guar, Deb. Stock. 106 108 | 105 108 814 8 — - 
50,000 5 4/0 | Charing Cross & Strand Elec, Вар. (t to 50,000) ..| 2 94 9 9$ 6 5 3 | February and August 85 — 
20,000 5 eee Bo (50, 001 to 70 000). ГҮТТҮҮТТҮ ТТТ A 8 9 8 9 09 — eee ... 
70,000 5 2/3 Do. 4% per Cent. Preference ..... .-- a 5% 5 n 5 818 8 " » 5 A- 
40,000 5 Do. City Undertaking ng 44% Cum: Prei. 41 5 4 5 ee T 41% 
£250,000 | Stock 4% a Deb. Stock 105 107 106 107 814 9 - өзө өө 
44,436 5 — рер. пос ү (Nos. 1-14, /0004:30,801 60,086) 51 51 51 54 242.8. ГМА. - eon 
£160,000 | Steck ux per Oent, Debenture Stock (red.) ... 109 112 109 112 4 0 6 | June and December - et 
70,596 10 10/0 e Electric Lighting Ord. . . 9 10 9 10 5 0 0 February and August soe 
40,000 10 6 6 per Cent. Cumulative Prof. 12 18 12} 231 4 811 | January and J оге 13 ove 
£400,000 | Stock 6% |* Do. perOent, Debenture Stock (red.) . . 122 127 122 127 318 9 | June and Decem m — 
4800, 0 | Stock s Do, ting aed Deb. Stock Corts. (all pd.) . . 1C3 106 103 106 4 510 e ми wš 
20,000 10 6/0 Do, 6 Oent. Cumulative Preference ..... 113 12 114 12 416 0 | March and September 12} e 
4400,000| Stock ax Do, Deb. Stock (all pd.) (red. wip aeos | 209. 118 по 118 #0 4 лл ww " 
10,000 Ы 6 Folkestone tricity Supp (Jaber LILZIIIIII 6i ei 53 8 12 0 we eee +... 
411.885 1 a 4/8 H EA. DLE Debenture Dok (red red.).., а повне новее" * на * ме b 0 0 oon 00 ..6 e 
ove ШШЕ ОТЕ COE THe AN eos m 600 
$1,000 "gr Kensington and Y DE mm md "af am 10 11 4 611 " ns = 
10,000 5 6 Do, Oent. lat 62 6 4 8 11 January and July eseese oe LII 
£90,000 | Stock B Do. d Deb, Stock (red.).. as 101 104 101 104 8 16 11 nat eve m 
£115,000 | Stock 4% Konstn. & Kngtbg.Co. & Notting Hill PTT + т RTT 105 108 105 108 815 0 ai eve es 
4111;000 E ese London Electric uppl Ordinary 9990089099999 S ME EEEE 1 2 1 2 чл Load ee eee 
5 2/6 Do 6 per Oent, (iii ————— +++ 4 E 4 b 5 4 9 4 eee 
£360,000 | Stock 4% 4 per Cent, Ist М Debentures... | 96 99 св 99 4 1 2 | Mar. June Bet „Deo.“ ... oe 
100,000 | _10 | 70 Metropolitan Elec. Su „(1 to 85,000)... ..| 8 16 5 16 | 4 7 6 | April and x dM з 
£220,000 | Stock Do, per her in Stock Pines bh . | 108 112 109 113 401 — Deom - ө 
Btock Do, E Oent. Mort. Deb. Stock (rod. 99 102 99 102 8 9 2 a! өгө ess 
19194 y^ 5 0 Notting есігі с Ordinary ДААА) оз 4 Zu 135 А - A March 999 999999 өөө 999 өөө өөө өзө ese 
/0 Oxford 99994 seb PRNros 9999999 9**-" 988349 э. D oe eee 
— * 4% Do. 496 Debenture Stock LLLI LAU LU I КА zat 7 60, 4 0 0 4 oo * oo 
eee Rand Electric .. „„ „„ ҮЛЕ өзө — one * 
£135,000| Stock i River Plate Elect. Lt.& Traction 6% ist Mor.Deb...| 70 Tb 70 75 e. January and July ..... чы os 
£100,100 100 442% *Royal Electric Oo. of Montreal 43 1st Mrb. Dba. .. 108 105 108 105 470 April and Octo — өө, 
40,000 5 5/0 | Bt, James's and Pall Mall Hloctrio CR 14 r^ 14 E^ 413 7 | February and A 153 - 
30,000 Ё 3/6 Do. 7 per Oent. Preference .. Tritt ttt 9*9» s ote 8 18 8 "n "n eee soe 
17000 p = smith rts dee — Stock (rei) aos a ШК BF i Р ген 
#4 60 A 002 cce 540 è eee ove m 
850,000 Btook 4x 4% Deben езх гугл онн 80 90 80 90 EB 8 11 ө 9 oo 
65,0 0 0 5 eee "ES, London Electric Ta Ordinar У...» TIS eee 24 8 21 8 oor LII LIII ... 
30,000 5 Б Urban Electric Plata rd (ез РЕМ) есейе qe 2 8 2 33 б vis „ө — 
80,000 b 64 Do. 595 Cum. pads Gs да» 2 8 ? 33 > — ө oe 
110;000 t 5.6 Westminster Wüeotrio 229 Ordinary ne tees 11 12 1 12 411 8 March and September p 11} 
28,141 b 1/8 Do. ö per Cent. Cum. Pre . „ 53 6} 61 6 400 - 5i 
TELEGRAPHS. 
«67,100 108 4% |*African Direct Telegraph 4% Mort. Deb. (red,)..... 98 102 98 102 818 5 | January and July ...... ees - 
2b 10 ^ | Amazon Telegra elg е8 8 ыс «d I5 3 чя 4 — June and December. = 
£119,700 100 oo Do, H per it. ‘Debentures "=" Om „% I T 1117 70 80 70 80 eee өөө oe 
£758,840 | Stock 15/0 NS NS Sara ape a Ä 47 50 47 50 517 0 | Feb,, May, Aug., Nov. 48} ee 
43, 105,580 Stoch 30% Preferred setor boot- booto ose go с 99 n 92 94 93 95 6 1 3 * "n 71 
28, 105,580 Btock 2/0 Do, Deferred e+ товоо e008 booe eee Fee ee „ 7% 8 7 8 1 б 0 n 1 7 7 3 
18,833,800 $100 $1 Oommercial Oable Ospital Stock 408 dee DIDI 160 170 160 170 4 14 2 Jan., Apr., July, Oct. vee eee 
1,841,209 | Btock 4% |* Do. брег Cent. Debenture Stock 95 8 9T 95 97 4 2 6 1 | wi 98 
16,000 10 4/0 | Ouba Submarine Ordinary наа 5 6 5% 6} 6 3 1 | February and August T e. 
6,000 10 10/0 Do. Preference 10 per Gent. 18 14 13 14 726 ; 182 - 
13,000 5 2/0 | Direct Spanish A E ра М ЖИР A 33 514 4 | April and October. — 
go) „ во | De to . e nnns Fs | т в Е | Ке? нр = A 
£30,000 50 4x 4h r Oent. Debentures SOC eee eeereeeeeees Oe 997 103% 93x 103% 4 7 8 January and July 000 000 ooo oo 
60,710 30 40 Direst United States Oable . . . арды 10 10{ 105 11 5 18 2 Jan., Apr., July, Oot. 10% 10ga 
& 96,200 100 43% | Direct West India Oable 44% Re. Db. (within Nos. || 100 108 100 103 4 71) | June and "s M one 
,000| Stock 65/0 | Bastern Ordinary .. xd & bonus ..[to 1,200) (red.).. 121 126 124 — 12) 5 8 6 Jan, Apr., July, Oct. 12 j 125 
21,655,566 Btook 17/6 Do, N per Cent. Preference Stock. — € 90 ЁЗ 80 93 315 8 " " 93 904 
1,584,645 | Stock 4% |+ Do.  4perOent. Mort. Deb. Stock (red. \ ay 108 111 108 111 813 0 | May and November. 109 - 
800,000 10 2/6 Eastern Extension QUARE Ч, 12 194 193 i24 5 9 10 Jan., Apr., July, Oct. 12 12] 
£820,000 Stock 4% De. à Der Cask: Debenture Stock .............| 107 110 107 110 3 13 0 | February and ugust 109 - 
£300,000 100 4% |"Esstern and В. African 4% Mort. Deb,, 1909 ... ... 99 102 93 102 818 7 an oat and am age oe - 
£200,000 he 4% Do. 4 per Oant. — Sub. Debe. (rea. Y 1012 104, 101% 104% 817 6 November . see — 
150,000 10 5/0 | Great Northern of Oope ET 25 £7 25 27 5 11 1 | January and July one - 
£70,006 100 44% | Halifax&Bermuda Cable 44 — -Deb.(wthnN 99 102 99 102 4 8 1 | June and Dece 5 ET e 
17,000 MN 87/0 Indo-uropean. . sossssooe00. [1 to 1,200) T 88 42 88 42 519 1 | May and November - Я 
£100,000 100 6 London Platino-Brazilian 6 per Cent. Debs., 1904 „| 101 105 101 105 5 14 8 | March and September - oe. 
£100,000 100 4% Pacific & European Tel. 4% Due Debs. (rea. ) 99 102 93 102 818 5 | June and December... — — 
15,609 10 s».  |*West African Telegraph Shares . e eee eee erret os 8 a“ 3 ET] ee e ө 
80,008 1 ee Wost Ooast of America... ТТТ eee ОООО a ч Н * өөө 
£150,000 100 1x * Do. B per Oent. Debentures "o d*tectretergatint + 97 100 97 00 1 0 0 January and J „ „ oe 
88,321 10 [III Wost Indis and Panama. *499989*9*999Q9» F^*vb94 999 oe ee i i 1 .. Мау and Novem LIII oe 
84,563 10 £/0 Do, 6 per Oent. lst Pref. ^ wee oss c^ өөө зая 4 5% 4 52 11 8 6 n "n eee see 
4,669 10 eee Do, : per Cent. 2nd Preference. "9990. өөө oe эте 3 4 8 4 6 өөө eee 
£80,000 100 57 * Do. —€— Debentures 000 00 000+ 004 00: 00000000» 99 „09 99 102 4 18 0 Janus and July ТҮП ... coe 
207,980 10 8/0 „Тон тот» (late Br sili’n Submarine) ,..,.. 119 12% 111 12i 5 14 3 a Y. Oct, рес. 12, 1d 
£15,000 106 5% i rm Debs, (2nd Series, 1906) .. 102 105 102 105 41510 | June and ber... - - 
4400,000 | Stool 4% DM 2 ae Cent, Deb. Stock (rod... ..... 97 100 98 101 819 9 ecc ove T 
44,000 25 50 Leer geni 3 4 8 4 511 1 | August 
Ош Tel hone full ead 60 rr Ы eee 
224,850 10/0 8x Consolidated Telephone 8 and Manfg. 1/0 2/0 1/0 2/0 15 0 0 | Apriland орана - vo 
72,680 1 ^ | Monte Video Telephone Отӣіпату ........... seers seoses B B 5.00 | Norte ber .............. - - 
86.492 1 1 Do. 5 per ent. Preference te seesi ee 1 1 5 0 0 n coe eec 
£1,983,333 | Stock e% National Co. Preferred Stock ., 93 96 93 95 6 6 4 w 94 93 
£1,966,667 Stock 4 Do, Deferred Stock . „„ „„ 55 57 55 57 7 17 10 eee 55 oe. 
15,000 10 /0 Do. 6 per Cent. Cumulative Ist Preference | 12 18 12 13 412 4 | February and August oes - 
15,000 Y" ну Бо 6 per Gent. Oamulsttre 2nd an 7 n p^ p^ r^ A " : Ad " M oe 
‘ 5 t. Non-Oumulative i ЕТ » — Zn 
42,000,000 | Stock 2 |* Do. 9 Stock & per Oent. (rod. 96 99 98 99 8 10 10 | Zune and December 908 ese 
4000, 000 Stock 4 Do. (per out. Debentare Bi Stock (red.) ....| 102 106 102 106 815 6 - vee 
171,504 1 0/84 Orle ntal "^*^". 88888 SESS 9949999 "99bu4 pooo FOR 4 22222 , 1 * н 1 5 12 11 m and October. эзе oo eee 
58,000 5 4/6 United Biver Plate re eet ri tt ee eee I 4 5 4% 6 18 4 600 000 009 900 000 000 000 09€ vee өөө 
40,000 Б 2/6 ро. 5% Cumulative Pref. — TTET 4$ Б at 5 115 8 fame and December 20€ eee ev 
£179,947 | Bteek 5% |" Do, b per Oent. Debentures Steck (red.) . ...| 101 104 101 164 416 2 | June and December... - - 
| 
FINANCIAL, INVESTMENT, &o. | 
= 19,900 b 8/0 Electric and General Investment 6% Cum. Pref. ... 6 6 6 0 0 ove | “ө — 
180,227 10 4/9 | Globe „ EN 9 10 5 5 0 |Jan., Apr., July, Oct 31 9j 
"90,042 10 8/0 Do. per Cont. Freſarenos . . .. 1 15 D 14 15 9 , 7 | 18 134 
11,339 8 4 Reuter’ — see 008 ens ceerce ces soecee у лр 7 7 6 14 8 April and October. „, — dd l22J Ar 
8,308 |8100 Cert 6 Submarine Cables Trust, emen] 110 129 110 120 5 0 0 е m (s lo 
Digitized by NIU JA SC АЧ 
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Last PREVIOUS Price БАТЕ PER DONE 

* — диои? Drvi- NAME, Werx’s Price, Wednesday, Сехт. DIVIDEND DUE. DURING WEEK 
'| SHaRm. | DEND. SEPT. 3, | Sept. 10. YIELDED, ENDING SEPT, 10. 
ELECTRIC RAILWAYS, TRAMWAYS, &c. £ s. d, Highest | Lowest 

$60,007 5 2/0 | Anglo-Argentine Shares a to 260, 007) . 4 4 4141 uà + 816 | April and October..... i$ Sis 

£280,000 Btock 6% go- Permanent 6 Deb. Stock „eee 12⁵ 13) 125 180 4 12 2 oe шы ese 

20,000 10 6/0 | Barcelona Tramways G AER 9 11 9 11 214 7 - e Er 

10,000 10 5/0 Do. Cumulative Preference ............ 84 9 10 6 0 0 - oe -— 
£148,100; Stock | 44 Debenture Stock (red.) . | 90 100 95 100 410 2 - — — 

15,000 10 4/0 Blackpool zi Fleetwood Tram ways 18 a4 13 4 4 12 '0 E — - 

75,000 5 -- | Brisbane Electric Trams, Investment Ord, ......... . 83 4} 4 4i - — 5 — 

75,099 b 2/0 Do, 5% Cum. Pret. *"** ЕЕЕ КЕЕ eee ET E > 4$ 5 5 b 0 0 9 ЫР seo 
£400,000 Stock 44% Do. 43% Deb, Prov. Certs. SOP Cee eee eR Cee вве EE) Ce 103 106 103 106 4 5 0 ese pi P 

50,000 10 8% | Bristol Tramways and Carriage Ordinary ........ 201 2 214 814 2 | February and Augus: - - 

6,000] 10 | 4% | Do. OumulativePreference(fullypd) . 10 1 lo 10 | 815 0 e 
£100,000 | Stock 4% Do. 4 per Cent. Debentures . . vere.) 100 108 106 03 8 14 9) | February and August 

20,000 10 4 British Columbia Electric Balway Ordinary... 7 74 7 74 218 4 - 7 7 

20,000 10 5 0 57 Preference .. ноев ва OF CHE CER eee eee tee eee eee * 9+ 92 9 94 5 5 3 May and November ее 9га өзә 
4250,000 10 ^ Do. 4496 lat Mort. Debs... 56 %%% — 288 20M Fe CAR eee 103% 105% 1037 1054 4 6 5 oe . ^ 

100,000 10 12/0 | British Electric Traction Ordinary. . . 3 184 124 18, 613 4 prt ад 13 ‚19 
100,000 10 6/0 Da No 1 123 12} 123 4 14 1 February and August; 1? we 
£600,000 | Stock 5% Do. 5 per Cent. Perpetual Debentures ... 124 127 124 127 818 9 e 126 126 
100,000 3 — Buenos Ane & Belgrano — LEID 1j ц 1 1g oe ee „=: ose 

40,000 5 8/0 Do, r 5 5% 5 54 5 9 1 - 51 bf. 

37,500 5 10 Do, * „%%% „„ „„ „ „ „ Л 5 54 5 54 5 9 1 med M ose 
£820,000 Btock 5 Do. Oent. De bontures Т Лы Лы 03 106 103 106 4 14 9 eee чө oss 
120,000 Stock 5 Do. 2nd Deb. Bt'k Prov. 97 100 97 100 5 0 11 ast А — 

70,00 10 6/0 | Calcutta Tram йылме D AAAA 7 74 7 7è 400 м 7i тё 
£850,000 100 4195 Do. at Deb, i Stock (Red) .f | 107 102 107 109 481 — 107 - 

480,000 1 1/2¢ | Cape Electric рЫ Shares aT E EA 23 24 28 614 9 - se. 
£1,8€0,014 | Stock 4 Central London Ordina . 108 106 103 106 815 6 | June and December 104} 104 
4494, 093 Stock 4 Do. 4% Preferred еск +. ГЕЗИТТЕ 104 17 106 103 8 14 4 seo 107 — 
£494,998 | Stock 4 Do. Deferred Stock . e MR Д Jaca 103 106 3 15 6 2 10¢ 105 
Huc "T 4 496 Deb. LIII see „„. '- o 115 g^ ve u^ : 5 - — mp ev. 

' 2/6 | Cit * Birmingham Trams. Co. б Cum. Prei. 5 t ose " ove 
1,880,000 ob se Do. 4% ist Mort. Debs. .. % e "IL. M 101 104 8 16 11 — 75 see 
£1,330,000| Stoob 8 Ому and South London Railwa Gon. Ordinary... 72 74 72 74 811 7 | February and August 78% 72 

87,500 10 1 үти" ilway to 60,000) [Dl lll) aes see " I ope see" 
4150000 | Btoak x „ po Sar cans ten dai im Li 816 6 r S : 

, t, Perpetual - 3 i" ” * ooo 

8 300,000 Stoch LIA Do. (1896) rr se eens 126 129 126 129 8 17 6 oes =e ese 
£150,000| Stock 5% CTT 191 125 4 00 e 1243 1234 
£446,463 | Stock 47 Do. 4 per Gent. Perpetual Debenture ....... | 115 118 115 118 8 9 7 | May and November " a 
60,099 10 5/0 | Dublin United ri ie 1896) Ltd., Ordinary... 11 12 11 12 48 0 са - - 
59,987 10 6/0 Do. REGION сазе сео see 14g 15 144 15 817 5 — Е — 
800,000 100 А Do. і per үс А Mort. Debs, (red.)..-«« 96 99 90 99 810 8 e ЗЕ ons 

80,000 5 6,0 Electio Let Traction of Australia 6% Cum. "Pret. E 44 44 d 0 6 4 x өө ose 

£75,000 | Stock 5% Do. брег Cent. Debenture Stock (red.) | 99 102 99 102 418 0 em oes - 

78,699 10 8/0 | Great Northern and City Railwy Pref, Ord, (4%) 8 9 8 9 3 6 8 ee 8} — 

20,099 10 8% * ial Tramways MEL IL AIL I III i X 23 24 23 24 2 17 2 March and September - ves 

10,00) 10 ee it Do. 6 por Oent, Ргеїөгөпоө...........›.......... 134 — 18] 13] 181 4 7 3} » ' -- — 
£300,009 | вось 2 t 4% per Oent, Debenture ...... 3 108 lių 18 110 4 1 9 | January and July ee С — 

80,00 5 0/9 Isla ot of Thanet Electric Trams and Light’ 8 5% Pret. 4 5 4 5 5 0 0 & - 

81,800 10 1% | Liverpoo! Overhead Railway Ordinary ......... 4 4. 4 4} 2 4 5 | February and Augus! - — 

10,099 10 52 Do. Браг Cont. Preference .....................| 924 104 91 10 417 7 " 1 — 
8125,0% | Stoob i? Do. Cent. Debenture . 99 101 09 11 8.3 3 | January and July was | > 

51,501 10 t/0 | London Uni d Trams 595 Cum. Pref, (£10 paid) 101 111 111 1H £ 5.1 . — L Ma 

80,999 10 2/8 Do. (£7. 108, paid). 8i 8i 84 b 4 х 0 - 
£655,341 | Stock 1% Do. 4% 1st Mortgage Debenture Stock .. 108 110 10: 110 312 9 e I 03% 
£169,653 | Stock 18 U Do. Prov. Оегіз, (275 paid)... ...... 81 83 81 83 T — — 

$9,500,006 | 8 „004 5% Milwaukee Elec, Rail, &Lt. CO. 5 .Mrt.Bonds| 112 117 Ar 6.3 o : = = 
400, Loc 5% | Montreal Str't R’lw’ySt’rl’g5% Mort. Debs.(1908) | IC4 106 104 106 414 8 X s 
$140,000| 100 402 Do. Sterling 447, Debentures (1022) . | 108 11) (08 110 1 2 8 2 Š А 

24,000 5 4/0 | New General Traction Ordin . 2 8 2 3 613 4 ж — 

60,000 5 6/0 Do. 6 per Oent. Oumulative Preferenos 34 4i 8 4 719 0 | Mag. «ceri na е 
£181,800 100 5% 5 per Cent. Mort. Debs. (Reg.)... 93 98 93 £8 12 8 5 — 
£150,000 | Stock bY Perth W.A.) Elec. Trams, Ltd, 1st Mrt, Deb. Stk | 100 103 100 103 417 5 Ps 102 100] 

3, 10 8/0 | Potteries Blectric Traction Ordi ең 84 9i 81 94 448 = Ра 

10,000 10 60 Do. 6 per Cent, Üumulative sferancs 10 11 10 11 ‘ol February and Augus - - 
220000) Stoch | 7 Do. 4% per Cent: Debentures Stock ..........| 108 111 ws 111 1 1 10 a ks 

250,000 1 — | South Lancashire Electric Traction & Power Ого x Š f - - 
51,182 1 Do, Ф Preference (14/0 pald) ........... ..- Кз А april and — - 
50,000 1 Do. Preference (fully paid) .. наса - - " : 

$00,000| Stoch a Do. 444 Debenture Stock (70% paid) ы... - January and J * 

2540, 8c0f Stock 8% Waterloo and City Ordinary .... Mm 90 93 90 98 8 4 6 | June and Decem 9t - 
ELECTRIC MANUFACTURING ё, 

28 : 6a. АШ Electrical Co. 57 e Prol; | ipsos. sin ooo t 1 і A і 618 4 к 2 rx 

' se n Electricity Meter Ordinary .. — ——À а nee ove ad — 

125,000 1 Tid. Do. 6 mulative Preference ................ i * t і 12 0 0 Manch snd n 

70,000 5 40 | British Insulated Wire Ordinary 11 71 7 7 616 2 | July and February .. Tè ө 

50,000 5 2/0 Do.  6perOent. Preference ....„..... seco 5% 6 5 6 5 0 0 | January and July ...... E 
£250,000) Btock | 4 % Do, 44%, 1st Mort. Deb. Red. „.... 10. 104 101. 104 461 vee ZU E 
Serre : % | British Westinghouse 6% Preference... s 58 63 5 63 4 18 0 ө 14 108 

DERE Stock 14,0 Do.  4percent. Mortgage Deb. Stock 103 105 103 105 vee e Р 

10.731 $ et Brush Electrical Engineering. 1$ 18 1 1} March ... » ta — 
160,009 3 ee Do, 6 por Cent. Prof, Non Oum. 1 2 11 13 - March and September T m 
£135,000 | Boch 47, Do. é} per Cent. Perpotual Ist Deb. Stocd.....| 100 103 100 103 4 7 7 | March and ber} ws: — 
£125,000 Stocb 447, Do. Perpetual ind Debenture Stock . оз 98 93 98 411 6 January and July. - 
8 ч 5/0 | Oallender’s Cable Construction Ord. . e „ „ r^ А 
' Do б per Cent. Cumulative Preferonoe.. : " " i 

ооо Btoch 44% ipe r oh lst Mortgage Deb. (тед. - 10) 118 109 113 8 19 5 November and May ... ws -— 

сото i 0/9} быкын: Kellner Alkali Oo. (fally paid)... i 12 13 14 5 6 8 — - - 
ip. Btoch 44% Do. 445 First Mort. Deb. (red.) . . (4 99 94 99 411 0 — ө — 

86 1 110 | Qhadburn's Ship Telegraph Огӣіпагу ........... .. 1 9 2 0 | March . . "i - 
41005058 А. iz Orompt and Oo; (Nos 1 to 34,000) Usi — | x. t re | TS T M. January and July ...... je 

? ° per Oent. First Mortgage Deb. 4): L | eo 04 T " — see 
iss : ы Baison & е United (A“ Shares) (£3 paid) if * | К. № s February and August — — 

7 “ К 5 paid , 1 5 " " — - 
дае. eee 4% Do- do Gent. i Mortgage Dob. Stock (red.). 74 78 74 178 5 з 0 June and December. — 

90.005 Stock 5% Do, 5 per Cent. Second Debenture Stock 73 83 78 83 6 210 - % А 6 

20000 | 2 4/6 | Sdmundson’s Electricity Corporation Ord....... .. 6t e 6 02 5 3 s | Half-yearly . er el! 

000 b 8/0 Do. 69% Cumulative Preference . ses. 6 6 6 64 412 4 ө os] (7 
€140,000 | Stoob 442, Do. 4$ per Cent. First Mort. Deb. (red. 107 110 lu; 110 421 e: 1088 1 

112,100. ~ 1/24 | Blectric Construction Oo. T А 1] 2%} | 5 6 8 | January and July ...... 7 1 

,,91,890 2 2/9i Do. T per Cont. Cumulative Preference .. 24 3 3$ 8 413 4 |5 —— 2 2 — 

£182,500 Btoch 4% Do. per Osnt. Ist Mortgage Deb. (rod. 99 102 99 102 3 19 1 | January and July - — 
pee 1 "s Electrolytic ТУТ Mint ee e aso 205% 1 i 1 a. zm - еге 

2080 | 1 i Do. 7 per Cent. Cumulative Preference .. i 1i 1 14 — ө — — 
РА EE. 5/0 General Electric (1900) Ltd, 5% Cum. Pret, « „ 10 103 415 8 " = — 

200,000 Stoch 4% Do. 1st Mortgage Debentures ........ .., 100 103 10) 103 8 18 11 — ote 2 
35,000 ô 6/0 Henley’a те ogra Works Ordinary ............. 16 17 18 17 4 14 2 | February and August 1 163 

44500 — B | а ar Dens, Preference re пи а |а ы |зз 89 2 - — 

$2,060 Stock 44% Do: 4 — Cent. Mortgage Deb. Stock (red... 10) 113 -09 113 819 8 " е 21 30? 
409000 10 5% | India Rubber, Gutta Percha, &c,, Works ..... ... 203 214 201 214 418 0 : " E 

17800 © 4% Do. _ 4 per Cent. Ist Mortgage Deb. (red.) ocx] 220. 308 100 103 818 5 | March and September - — 

371350 0 10% | Parker (Thomas) Limited Ordinary . . . 14à 154 14h 1653 6 9 0 | July „ 5 

1385850 E 12/0 | Telegraph Construction and Maintnoss 88 41 38 4l 517 0 | March and July ......| 3 85i 

4905 ie 4% Do. L per Оеп, Debenture Bonds, 1909 ........ 102 105 102 105 816 2 | January and July E = 

ye : S^ De. Menufacturing Ordirary ............- . e. e 514 3 — ^ p 

66 t66 | s/t Uc. sper Oent.Oumulative тебеге 7» . à» £ en - 

бо 666 Бо ҮҮ Шапа and Robinson Ordinary ..... . — ie san je Aprii апа Ocrove: .... - 

è 3/0 Do. s per Oent. Oumuiative Prai. .. " ＋ 


In calculating the ytela on this security, allowance has been made for accrued interest, but not tor redemption. 
t The Londup Stock Exchange Committee have refused to quote these. 
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Ir has always been the custom of the British Association to 
“ forecast the years some time in advance, though it has not 
always been able to find in loss a gain to match.” Next 
year the Association will meet at Southport; and it was 
resolved at the meeting of the General Committee on Friday 
last that the meeting place in 1904 shall be at Cambridge, 
& resolution which, we are sure, will meet with general 
approval. 
visit Cape Colony, and it has been hinted by the president 
that the invitation from the colony may next year be formally 
considered. There are, however, several difficulties in the 
way of & visit to Cape Colony. In the first place, not only has 


Cape Town sent an invitation, but there are also pressing. 


invitations from Johannesburg and Kimberley, and the 
railway companies are offering splendid facilities for the 
Association to visit these northern cities of the colony. It 
looks as if the British Association, in the event of its going to 
the southern hemisphere, would have to undertake a sort of 
South African campaign. This would occupy a serious amount 
of time, and might act as a deterrent upon a large number of 
its best members. Another difficulty might be the time 
required for the voyage there and back. Possibly, however, 
by 1905 we may have turbine steamers running to the Cape in 
much less time than at present. As regards next year’s meeting 
at Southport, the president-elect is Sir Norman Lockyer. 


Electricity Works Accounts ... 875, 


Rumour has it that the Association in 1905 may 


Pror. Epwankp Divers’ presidential address to the chemical: 
gection last week had the somewhat ambitious title of“ The 
Atomic Theory Without Hypothesis. " The title is reminiscent 
of the “ Religion without Dogma ” which is sometimes adver- ` 
tised. As а matter of fact, there cannot be a complete atomic. 
theory. that is devoid of hypothesis until the time shall have 


-| arrived when we know all there is. to know abont atoms. What 
Prof. Dryers has aimed at in his address has been to show that | 


“ the ‘exposition of even advanced chemistry. . . . is indepen- | 
dent of any hypothesis аз to the mechanically and chemically ` 
differentiated structure of substances, and that chemistry can be 
studied and still farther developed without reference to such 

a structure. This fact involves no new discovery : it has 
never been disputed that chemical phenomena in the Mass 
can be studied apart from atomic hypothesis. But though | 
the student of pure chemistry may be content to be ignorant 

of the inner nature of the processes he is studying, the 
physical chemist will insist on asking questions as to the why 

and the wherefore—in other words, he will not be content 
with a cut-and-dried theory—he will demand a working | 
nypouiesia in addition. | 


Ссс у тст 


Municrpa traders are evidently aspiring to develop their 


trading in electricity supply over a larger field than hitherto. 


Not content with securing for themselves almost the whole of 
the electric lighting industry in the provinces, and a large 
proportion of the electric tramway undertakings, they are now 
seeking to acquire the business of which the electric power 
companies have been the pioneers. If other Corporations in 
the industrial districts follow in the footsteps of Sunderland, 
not only shall we have to depend on municipal authorities for 
our electric light and our means of local travel, but we shall 
also have to go to them for the power required to drive our 
works and factories. The argaments in favour of this develop- 
ment are most plausible, once the principle of municipal 
trading is granted. The load-factor of the Sunderland elec- 
tricity works during the year of working completed last March 
was 163 per cent.—that is to say, that roughly six times the 
present output could be given by the same generating stations 
if the plant, instead of having to supply a variable load, was 
fully loaded continuously. Although the tramways are already 
good all-day consumers, if contracts could be obtained to 
supply power to works in addition, the load-factor could be 
still farther improved, and, as a result, the cost of generating 
the current would be cheapened. It is, of course, argued that 
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the present consumers would benefit by this, and that an 
electricity works being once started, everything should be 
done to increase the profits and thus ultimately cheapen the 
supply. 


— — 
Bur let us go & step further. 

machinery made by the engineering works supplied with power 
by the Corporation, the greater will be the power taken by them. 
Thus it will be to the Corporation’s interest to order their new 
lant from the works whenever possible. But, as the works buy 
power from the municipal electricity department with which to 
manufacture plant for the Corporation, there is а sort of 
partnership, except for the fact that the manufacturing com- 
pany makes a profit out of its sales to the Corporation. It 
would, therefore, be cheaper for the Corporation itself to 
acquire these works and save this profit; and as the “ load- 
factor" of the engineering works would be а low one if its 
only business is to make machinery for the Corporation, it 
must continue to supply elsewhere in the ordinary way of 
trade to maintain the works on a profitable basis. Continuing 
the argument in the same way, it could be shown that а 
municipal corporation should be a universal provider, and 
that nothing should be left in the hands of private manufac- 
turers or traders—which is absurd. 


Ee 


We give in another column the scheme drawn up by Mr 
J. F. C. SNELL for the power supply which it is proposed that 
the Sunderland Corporation electricity works should give. 
While we have no doubt that, in the able hands of their 
borough: electrical engineer, the undertaking would be a 
guocessful one, we feel bound to protest against this endeavour 
to extend the bounds of municipal trading so far as it affects 
the electrical engineering industry. The supply of power for 
the driving of works and factories is no more a business for 
the ratepayers’ money to be invested in than would be the 
business of municipal drapers, ironmongers or bootmakers, 
and the plea that it would, if undertaken, slightly cheapen the 
price of electric light is not sufficient reason for embarking 
upon a distinctly new phase in municipal trading enterprise. 
$ — 

Tux annual congress of Joint Postal and Telegraph Asso- 
ciations was held at the Holborn Town Hall, London, on 
Saturday last, Mr. C. H. Gazrawp presiding. Naturally, 
the grievances of the employés of that service had 
the lion’s share of attention in the presidential address. 


Naturally, also, he took advantage of his “joint” position to |. 


point to the huge profits of the postal system in proof that the 
Telegraph staff was underpaid, omitting to mention that the 
telegraph branch of the service shows a deficit now amounting 
to very nearly £1,000,000 annually. Perhaps Mr. GARLAND 
does not believe in this deficit any more than we do; but, if 
80, his Association could not better employ its time than by 
exposing the methods by which the alleged deficit is made to 
appear. As to the president's examples of ill-usage, and the 
cited instances of *' sweating,” the worst case is that of the sub- 
offices, where the hours of attendance are usually not less 
than twelve and often more. Bad as this is, however, it 
is not so bad as represented, the wages quoted being generally 
supplemented by board and lodging. As to the telephone 


Tho greater the output of 


girls, whose hours are much shorter and who enjoy a rising 
scale of pay, we suppose the remuneration is based upon 
that which prevails in the National Telephone Company, 
against whom, in this respect, we have heard no serious 
complaint. Moreover we are able to correct. Mr. GaRLanp’s 
figures. Although, we believe, the telephone operators’ 
scale of wages is not absolutely standardised, 26s. and not 20s. 
per week is the maximum t) which an ordinary operator can 
attain in the Post Office telephone service, and the post of 


chief supervisor, to which there is no reason that an intelligent 


and well-educated operator should not aspire, may command 


a salary of more than twice this figure. 


— — 


A моон more substantial case for inquiry is the so-called 


dual system of sorter-telegraphists, an attempt having been 
made to overawe the telegraphists proper by creating a reserve 
among the postal sorting clerks. From all we can hear, this 
extraordinary experiment has proved a most costly and 
ludicrous failure, succeeding only in exasperating the tele- 
graphists and humiliating the sorters. 
justified in adding that the service, once so attractive, is now 
most unpopular, there being considerable difficulty in recruiting 
it except from the very lowest grades inside the service—a 
method which is not likely to raise its tone or increase its 
efficiency. 


Mr. GARLAND was 


—— — — —̃——8 


Effect of Tramway Competition on Railways.—It is reported 
that owing to the severe competition of the Glasgow Corpora- 
tion electric tramways, the Glasgow and South-Western Co. 
have announced the withdrawal of their suburban service 
to Govan and Springburn on and after October 18, with the 
exception of the early morning workmen’s trains. 


Telegraphy in Alaska.—It is stated that the telegraph 
system in Alaska will be complete within the next year; this 
will enable communications to be made between certain parts 
of the country at small expense and with great rapidity, 
whereas at the present time it is only possible to exchange 
letters about twice or three times a year. 


Electricity in Mines.— At the annual meeting of the Mining 
Institute at Newcastle-on-Tyne on Wednesday, the secretary 
(Mr. M. Walton Brown) in the course of his annual report to 
the Council stated that the ventilation of mines was now 
obtained by means of fans on the surface instead of by under- 
ground furnaces. Mechanical haulage had replaced horses, 
machine holding was taking the place of human Jabour, and 
electricity had been introduced as a motive power for all 
classes of machinery. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 

Latakia—Cyp ECV June 21, 1899. 
St. Lucia—Bt. Vincent May 9, 1902 ... Sept. 18, 1902 
St. Lucia—Grenada  ............ May 9,1902 ... — | 
Dominica—Martinique ......... Мау 9, 1902 . — 
St. Lucia—Martinique ......... May 9,1902 . — 
Guadeloupe Martinique May 9,1902. — 
Santa Cruz —ТепегШе `... ..... July 7,1902 ... — 
Puerto Plata Martinique July 10, 1902 ... — 

· Anjer— Kalianda .................. Aug. 2, 1902 — 


Guantanamo — Mole St. Nicholas Aug. 5, 1902 ... 
Cayenne — Pinheiros Aug 13, 1902 
Lightning Fatality.—Duripng Ње storm which ае over 

mid-Kent on Wednesday last week, an agricultural labourer 
was killed by lightning in a hop field at Hunton. According 
to the medical evidence at the inquest on Friday, the lightning 
had passed through his head and burnt his right shoulder as 
if a hot iron had been placed on it. As the result of a post- 
mortem examination it was found that the membranes of the 
brain were congested and the heart was affected. Another 
man working near the deceased at the same time was also 
struck. There were more external marks of violence on his 
body, but his head was not affected, and it is expected that he 
will recover. 
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Electric Railway Traction in America.—It is stated by Elec- 
tricity. of New York that the Manhattan Railway Co. of New 
York is making preparations to dispose of rolling stock which 
they no longer require, owing to the successful tests which 
they have lately carried out with electricity as à motive power 
for their trains. All the locomotives formerly employed on 
the line mentioned have been withdrawn from service, as the 
entire East Side elevated system extending to Pelham Avenue 
is now being operated exclusively with electricity. Work is 
being hurried on the Sixth and Ninth Avenue lines, and the 
first electric trains on these may be started about October 1st. 


- A Long Cable Span.—According to the Electrical Review of 
New York, a long span of telephone cable has just been swung 
across the Susquehanna river. The total distance is 9,900ft. 
from pole to pole. Cables of steel, hard-drawn copper and 
aluminium had previously been tried but were all unsuccess- 
ful. The present one consists of 10 pairs of No. 19 B. and B. 


conductors, rubber covered and weighing about 880lb. per 


1,000ft. This is fastened to a suspension wire composed of 
seven strands of No. 12 B. W. G. (Fin. in diameter) weighing 
2!]b. per 100ft., and having a guaranteed tensile strength 
of 26, 000lb. per square inch. The poles are not on the same 
level, one being 270ft. and the other 100ft. above the surface 
of the river. The sag is, therefore, not exactly in the 
middle, but about two-thirds of the way across, and amounts 
to no less than 122ft. or about 4 per cent. of the total 
length of the span. The poles are of heavy chestnut, 12in. 
in diameter at the top, and the anchorages are connected to 
two poles on either side. 


Wireless Telegraphy in America.—The Western Electrician 
states that a preliminary report in regard to the first experi- 
ments with space telegrapby by the board of naval officers 
has been submitted to the Navy department. The board 
reported that it tried the Rochefort system with some success, 
messages having been received and sent with accuracy. It is 
now proposed to test in turn a French and two German 
systems. Information received by Rear-Admiral Bradford in 
regard to the experiments of foreign countries with wireless 
telegraphy shows that the United States is a long way behind 
other nations in this work. Italy has over a dozen naval 
Officers conducting separate experiments. France has three 
boards of officers at work and several ships fitted with instru- 
ments. England has 80 ships equipped with the Marconi 
system, and Germany has at least 10 vessels thus provided. 
In the United States, on the other hand, but a single officer, 
Lieut. Hudgins, so far has been detailed exclusively to this 
subject. The lack of progress along these lines in the navy, 
however, is not to be charged to Admiral Bradford, who believes 
that a number of capable naval officers should be assigned to 
the work of equipping themselves thoroughly by investigation 
and experiment in this important field, and who has already 
recommended that such assignments could be made. 


Superheated Steam for Turbines.— The current number of 
the Engineering Mayazine contains an abstract of an article 
on the above subject recently published in the Engineering 
Record in which the results of tests on a turbine of 300 B. H. P. 
by Messrs. Dean and Main are given. The machine under 
notice was manufactured by the De Laval Company at Trenton, 
N.J., and was directly coupled to a dynamo. It was not 
possible to measure the steam consumption by weighing the 
whole of the exhaust steam owing to a Worthington jet con- 
denser being used, and, therefore, the boiler feed water was 

“weighed and the necessary corrections made. The boiler 
pressure was 200lb. per sq. in., and when testing with satu- 
rated steam the entrained water was removed by a separator 
and deducted from the evaporation to determine the true 
volume of steam going to the turbine. For the superheating 
trials, the steam was raised to about 84°F. above the tempera- 
ture due to the pressure. The efficiencies of the generators 
were known and all instruments calibrated, so that the 
readings obtained were a correct indication of the output. At 
full load, ranging from 888 to 852 B.. p., the steam consump- 
tion for saturated steam was 15-17lb. per R. p., while, with 
steam superheated to 84 F., the consumption was reduced to 
18:941Ь., a saving of 8:8 per cent. With superheating of 


200deg. or more, the steam consumption should be brought 
down very close to the record for engines of the piston type, 
and many inherent disadvantages in connection with carbo- 
nising of the lubricant, distortion of valve seats, &o., by 
unequal heating, entirely eliminated by the use of turbines. 


The Late Sir Frederick Abel.— The funeral of Sir Frederick 
Abel, which took place at Nunhead Cemetery on Thursday last 
week, after a service at St. Martin-in-the-Fields, London, 
W.C., was largely attended by representatives of the numerous 
scientific societies with which he was connected. Prof. Silvanus 
P. Thompson, F.R S., Mr. Alexander Siemens, Mr. W. Н. 
Patchell and Mr. W. G. McMillan attended on behalf of the 
Institution of Electrical Engineers, a wreath of flowers being 
sent by that body. The Royal Society were represented by 
Sir William Huggins (president) and Mr. A. B. Kempe, and 
amongst the other societies and institutions which sent repre- 
sentatives were the Institution of Mechanical Engineers, the 
Imperial Institute, the Chemical Society, the Board of Trade, 
the Society of Chemical Industry, the Iron and Steel Institute, 
the Society of Arts, and the Senate of the University of London. 
— — Ata meeting of the executive council of the Imperial Insti- 
tute, presided over by Lord James of Hereford, the following 
resolution was passed unanimously :— 

The members of the council of the Imperial Institute desire to express 
their sense of the great loss sustained by the death-of Sir Frederick Abel. 
For 16 years he devoted all his great ability and energy to the service of 
the Imperial Institute, for which he quitted all other pursuits, and in 
which he sacrificed time, emoluments and health. Every member of the 
council had learned to value the worth of a great friendship, the loss of 
which is now sincerely mourned. | 


The Electrolytic Recovery of Tin from Scrap and Cuttings.— 
Recent issues of the Zeitschrift für Elektrochemie contain. a 
lengthy memoir by Dr. H. Mennicke upon this industry. 
According to the author 80,000 tons of tin scrap are treated 
annually by the electrolytic processes in Germany alone, and 
tin sorap of good quality is now difficult to obtain in that 
country. Works are reported to be in operation at Essen, 
Kempen, Uerdingen, Nuremberg, Ludwigshafen, Emmerich and 
Flushing (Holland), the largest of these being that located at 
Essen. A new works of this character has recently been 
erected at Pfaffstatten, near Vienna. The cuttings and scrap 
are drawn chiefly from England, France and Switzerland, and 
the average value of the scrap does not exceed 8:5 per cent. of 
tin. The author treats his subject in a most exhaustive 
manner, and discusses various practical details of the technical 
process under ten sectional headings. He is of opinion that 
the alkaline process yields the best results, as the metallic 
(tin and iron) residues obtained from the sodium stannate 
solutions are best adapted for the further smelting operations 
required to yield the tin and iron in commercial form. The 
addition of sodium chloride to the alkaline electrolyte he 
regards as unwise, since it leads to the increase of impurities 
in the final products of the electrolysis. The maximum 
recovery of tin possible by the alkaline process, according to the 
author, is 88 per cent., and recovery of the remaining 12 per 
cent. present in the scrap is only possible at the cost of the 
electrical and economic efficiency of the process. The author 
estimates that a worka for the treatment of 9,000 tons of tin 
scrap yearly by the alkaline process would require 60 cells of 
about 8 cubic metres capacity, each cell containing, when fully 
charged, three baskets of cuttings, or 150kg. scrap. The author 
has carried out a large number of experiments relating to 
the conditions necessary for obtaining the best results from 
the alkaline process, and the results of these are given in the 
original paper, which is well worth the study of all interested 
in the subject. 


The Manufacture of Litharge from Electrolytic Lead- 
sponge.—A Paper read by P. Salom before the recently- 
formed American Electrochemical Society contains . some 
details of the process used at Niagara by the Electrical Lead 
Reduction Co. for the production of litharge and white lead 
from spongy lead. Galena is employed as the raw material of 
this manufacture, and, after removal of earthy impurities by 
careful washing, it is ground so as to pass a sieve of 40 to 50 
mesh, and is charged into the cells, where it/is reduced by the 
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action of electrolytic hydrogen. The cells are constructed of 
hard lead, and have the form of an abbreviated cone, the 
dimensions being 15cm. х 60/70cm. diameter, above and below 
respectively. These cells are constructed to sit one upon the 
other, and 10 or 12 are piled up in this manner after charging 
with 54kg. of the ore, and filling to two-thirds of their height 
with dilute sulphuric acid. 48 of these cells are electrically 
connected in series, and require an E.M.F. of 125 to 130 volts, 
with a current of 2 amperes per kilogramme of ore. The 
reduction lasts five days, and the electrical efficiency of the 
process very clozely approaches the theoretical figure of 
I E. H. . hour per kilogramme of ore. Sulphuretted hydrogen 
gas is evolved during the reduction process, and some trouble 
has been caused in the past by the effects of this gas upon the 
workers. The spongy lead obtained from the cells is washed 
to remove the free acid, and is pressed at once into bars or is 
employed to manufacture litharge and white lead. The con- 
version into litharge is effected by heating in specially-designed 
furnaces, and requires only one snd a-half to two hours, In 
the second half of 1901 106,000kg. of litharge were produced 
at the Niagara works. Recent reports in the financial columns 
of New York papers seem to indicate, however, that the process 
is not an economic success, and possibly, although electrical 
power is exceptionally cheap at Niagara, it may have been 
found that the electrical reduction process cannot compete in 
cost with the older methods of converting galena into litharge 
and white lead. 


Criticisms of the British Association—Our lay contem- 
poraries do not wish to appear too grateful to the British 
Association for affording them interesting matter with which 
to fill their columns at a period when the “silly season is 
not quite over and the newspaper reader’s interest in big 
gooseberries, sea serpents and correspondence over indeter- 
minate abstract questions may be supposed to flag. This year 
their criticisms on the Association’s proceedings are more out- 
spoken than usual, but, strange to say, they answer one 
another’s objections so completely that one is almost forced 
to the conclusion that no reform is needed. A correspondent 
signing himself F. R. C. S.,“ fills half a column of Monday's 
Times complaining that the addresses and Papers read before 
the British Association are too technical in character, and 
regretting that they sre no longer ‘calculated to promote 
that general growth of enlightenment, concerning the methods 
and the value of science, which it was once understood to be 
the function of the Association to bring about.” This corre- 
spondent and yesterday's Truth, which contains some notes 
criticising the proceedings at the British Association meeting, 
both quote the following passages from sectional addresses :— 

On the removal of the ophthalmite of certain crustacea it was found that 
on regeneration it assumes a uniramous multi-articulate form; and it iè 
an interesting circumstance that in the common crayfish the biramous 
condition normal to the antennule may occur—an example this of a fact 
which no other method could explain. 

Instead of the coefficients of molecules, necessitated by having to con- 
sider many chemical changes as being cases of two or more single inter- 
actions occurring together, there are the valency coefficients of the poly- 
valent radicals, called out also by such & compound interaction. "Thus, 
whilst the single interaction between hydrogen sulphide and calcium 
hydroxide shows calcium hydroxyl as one of the radicals, the succeeding 
interaction between the calcium hydroxhydrosulphide, &c. 

Possibly Truth suspects that the reference to the valency 
coefficient of polyvalent radicals, called out by compound 
interactions occurring together, may well have a veiled political 
significance. The correspondent of The Times also complains : 
——“ I also read a good deal about ions," the word not being 
used in the sense of violets, nor with any reference either to 
the Chian poet or to the hero of Talfourd’s tragedy.” On 
the other hand, a leading article in Wednesday's Standard 
says :— 

In too many cases neither the subject, the author, nor the manner of 
treatment could be called scientific. In its anxiety to become popular — 
in other words, to attract the attention of the half-educated—the Associa- 
tion, in recent years, has exercised little discrimination in its choice either 
of the topics or the persons on whom it bestows its still respectable 
countenance. Some of its “sections” have become convenient hunting 
grounds for the faddist, and for the superficial amateur, and occasionally 
for the mere seeker after notoriety. The investigator occupied with 
genuine research in organic chemistry, pure mathematics, astronomy, 
physics and biology yn ust, we should imagine, be not a little annoyed by 

the irresponsible chatter which goes on around him at th conferences. 
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THE BRITISH ASSOCIATION AT BELFAST. 


The seventy-second annual meeting of the British Associa- 
tion for the Advancement of Science, and its third meeting at 
Belfast, was inaugurated on Wednesday, the 10th inst. The 
Inaugural meeting, which was attended by a large audience, 
including many persons of distinction and note, was held in 
the Grosvenor Hall, where, at 8:80 p.m., the retiring president, 
Sir Arthur Rücker, introduced as the new president Prof. 
James Dewar, professor of chemistry at the Royal Institution, 
London. Although of exceptionally great length and occupy- 
ing far more than the allotted time, this brilliant address was 
listened to with marked interest by the audience. Inasmuch 
as the interest proceeded crescendo towards the close, the long 
duration of the address was scarcely heeded by the intent 
hearers. A portion of a lengthy abstract of Prof. Dewar's 
address appeared in our last issue, the abstract being con- 
cluded this week. It is unnecessary, therefore, to refer to the 
details of the address in this article. 


Thursday, September 11th. 


The various sections commenced proceedings at times 
ranging from 10 a.m. to 11:80 a. m., this arrangement allow- 
ing of a visitor hearing more than one president’s address, 
although naturally it was impossible to hear more than two. 
The fact that all the sections met within the same group of 
buildings at Queen’s College, enabled members also to move 
about quickly from one section to another, a great convenience 
to those who—like electrical members—are interested in 
several sections. 

Section A (mathematical and physical science) met in the 
college natural philosophy class room at 10 a.m. to hear the 
address of Prof. John Purser. The subject of this address 
was a historical review of the Irish school of mathematicians 
and physicists, commencing at the end of the eighteenth cen- 
tury. The summary, although of no great direct interest to 
electricians, naturally brought forward many names with which 
the electrical profession is familiar. Sir William R. Hamilton 
was mentioned for his monumental work in mathematical 
science, Lord Rosse for his researches in astronomy, and 
among physicists were noticed James Thomson, С. F. Fitz. 
Gerald, Thomas Preston, and many others less well known 
than these. After a hearty vote of thanks had been given to 
Prof. Purser for his address, some seven Papers were read 
and discussed. These, however, not being of electrical interest 
we may pass them over. 

In Section B (chemistry) Prof. Edward Divers, of the Uni- 
versity of Tokio, Japan, delivered his presidential address at 
11:80 a. m., taking as his subject ‘‘ The Atomic Theory without 
Hypothesis.” The author, in adopting this somewhat curious 
title, has aimed at showing how ‘‘the exposition of even 
advanced chemistry, in its symbolic, equally as in its ordinary 


language and nomenclature, is independent of any hypothesis 


as to the mechanically and chemically differentiated structure 
of substances, and that chemistry can be studied and still 
further developed without reference to such a structure." We 
refer to this address in an editorial note. 

Section G (engineering) met at 11:80 am. in the college 
library to listen to Prof. John Perry's long looked-for address 
оп “ The Education of Engineers." A large audience, includ- 
ing many leading engineers, assembled on this occasion. We 
conclude in our present issue the reprint of this address com- 
menced last week. Our readers will, therefore, have an 
opportunity to read the address for themselves, and to form 
their own opinions on the important question of the education 
of boys for the engineering profession. In proposing a vote 
of thanks to Prof. Perry, Mr. Hawksley, President of the 
Institution of Civil Engineers, observed that the opinions 
advanced in the address were such as “ ordinary mortals in 
the engineering world" generally held, but it was surprising 
to hear such views advanced by—a professor. As seconder of 
the vote, the ever-humorous Sir Frederick Bram well referred 
to himself as the fearful example," and observed that in his 
boyhood all subjects, save those useful in engineering, glided 
off his mind like water off a duck's back. He spoke fondly, 
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however, of Euclid, and deplored the modern tendency to oust 
Euolid from school curricula. 


Upon the conclusion of Prof. Perry's address, Section G 
adjourned to the logic room, where the desks were so heavily 
covered with a kind of bitumen that visitors desirous of 
retiring experienced а measure of physical difficulty in making 
a start. Thus much, it would appear, is necessary to make 
the Hibernian youth stick to his logic lectures. The first, and 
indeed the only Paper taken was a usefal contribution by 
Мг. Н. A. Humphreys on ‘ Recent Progress in Large Gas 
Engines." By {Не aid of numerous lantern slides the author 
contrived to make interesting a lengthy Paper filled to a large 
extent with statistical matter and numerical data. The author 
stated that the last few years have seen a development in 
large gas engines which has but fow parallels in the history 
of engineering enterprise. Gas engines of 1,200 R. r. and 
1,500 н.р. are already working, and others of 2,000 н.р. to 
4,000 н.р. are being constructed. In the Paris Exhibition of 
1900 the 600 н.р. Cockerill gas engine ereated much surprise, 
but now the makers have in hand an engine of 2,500. R. p., and 
are quite prepared to build a 5,000 н.р. gas engine. In this 
country, the first gas engines above 400 н.р. were started in 
1900 and ran with Mond gas, but at the present time the two 
leading English manufacturers have delivered or have under 
construction 51 gas engines of between 200 н.р. and 1,000 n р. 
Of these Messrs. Crossley Brothers, of Manchester, supply 28 
engines, having an aggregate of 8,300 H P., or an average of 
296 н.р. per engine, and the Premier Gas Engine Oo., of Not- 
tingham, supply 23 engines with a total of 9,800 B, P., giving 
an average of 404 н.р. per engine. These two makers collectively 
supply 17,600 B. p., and of this power 12,500 н р. is for driving 
dynamos. This is а striking proof of rapid progress, but we 
have to look abroad for the great achievements in this 
direction. Neglecting all engines below 200 n.»., the author 
finds that Messrs. Körting Bros. and their licensees have made 
or have under construction 82 gas engines, with a total of 
44,500 H.P., averaging 1,890 н.р. per engine. The Société 
Anonyme John Cockerill, of Seraing, and their licensees come 
next with 59 engines, having an aggregate of 82,950 H.P., во 
that the average size of the engines built by this firm is 
558 m.p. The Gasmotoren Fabrik Deutz take the third place 
with 51 engines, developing collectively 20,655 н.р. ; and are 
followed by the Deutsche Kraftgas Gesellschaft and licensees, 
working under the Oechelhaueser patents, with engines num- 
bering 28, and giving 16,900 нр, Although America has 
lagged somewhat behind the Continent in adopting large gas 
engines, there is evidence that this state of affairs will notlong 
remain. The Snow Steam Pamp Works, of Buffalo, New York, 
have only recently started the manufacture of gas engines, yet 
they have already put to successful work six gas engines 
of 1,000 н.р. each, and are now constructing two enormous 
gas-engine gas compressors of 4,000 н.р. each, the first to 
be running next November, and the second by January, 
1908. The Westinghouse Machine and Mfg. Co., of Pitts- 
burgh, have made gas engines of 1,500 H.., and are 
prepared to build sizes up to 3,000 m.r., either horizontal or 
vertical. The principal engines mentioned above were described 
by the author, and illustrated by lantern slides, Improve- 
ments in construction were then dealt with, the poiats touched 
upon being concerned respectively with the framework, the 
cylinder and piston, the valves, ignition apparatus, governing 
devices, and self-starting mechanism. Types of engines were 
briefly considered with a view to show upon what lines the 
development is progressing, and to indicate the kind of machine 
which may be expected to prove the most successful gas engine 
in the future. Some advances in the theory of the gas engine 
were mentioned. The last few years have shed some light 
on what takes place in a gas engine cylinder, and the 
author mentioned the questions of temperature gradients, 
the effect of increased specific heats of gases at high tem- 
‘peratures, and the effect of high pressures on the mode of 
heat transference to the cylinder walls. The heat efficiency 
of gas engines received attention, and some figures were 
given as to the relative efficiencies of gas and steam engines. 
It was admitted that the future of gas engines for central 
station purposes depends on the ability of gas engines to drive 


alternators in parallel. Numerous instances were given in 
which gas-driven alternators are regularly at work in parallel, 
giving good results. The permissible cyclic variation of gas 
engines intended for driving alternators was discussed, and 
other matters relating to successful parallel working were 
dealt with. It is greatly to be regretted that time did not 
allow of any discussion on this important Paper, though 
members were promised an opportunity to discuss it at a later 
period in the session.“ 

In the afternoon, members of the engineering section 
visited Belfast harbour works in ss. " Musgrave.“ In the 
evening the Association was entertained by the Lord Mayor 
of Belfast at a conversazione in the Exhibition Hall and 


grounds. 
Friday, September 12th. , 


Section A, meeting at 10:80 a. m., was faced by a heavy 
list of astronomical Papers; it therefore offered no attraction 
to the electrical engineer. Section B, meeting still earlier, at 
9:30, had no electrical Papers on ita day’s list of chemical 
topics; and even the new educational science section offered 
nothing for the electrical student. So there was & big muster 
of electrical men, and a large number of others, at 10:80, in 
the logic room, to hear the Hon. C. A. Parsons read his Paper 
on Steam Turbines.” The bitumened seats, by-the-way, 
had by now been overlaid with red cloth—a decided improve- 
ment. The early part. of Mr. Parsons’ Paper gave data as to 
the size and power of the steam turbines now manufactured 
by the various Continental and other makers, and particulars 
of the various uses to which this engine has been successfully 
put. Messrs. Brown, Boveri & Co., of Baden, it would appear, 
have manufactured the largest single steam turbine of the 
Parsons type, this being an engine of some 5,000 н.>. 
Naturally, in a city famous for shipbuilding, as is Belfast, 
the use of steam turbines in the mercantile and naval marine 
occupied the premier place in the Paper. Some attention, 
however, was also devoted to the suceess which has been 
achieved recently in driving the steam turbine as a reversed 
apparatus—t.c., as a rotatory pump for water or for com- 
pressing air. | 

An interesting discussion followed the reading of Mr. Par- 
sons’ Paper. Prof. W. C. Unwin expressed satisfaction at the 
great success attained by Mr. Parsons in the economical 
utilisation of steam, also in the successful use of the turbine 
asa pump. Mr. R. E. Crompton stated that electrical engi- 
neers would welcome the Parsons turbine as a pump, inas- 
much as it gave them a high-speed rotatory pump which they 
could couple direct to an electric motor. Prof. Hele-Shaw 
spoke on the adoption of parallel flow in preference to radial 
flow, as being demonstrated experimentally to be the most 
economical plan. He also asked Mr. Parsons how he suc- 
ceeded in using the steam turbine to reverse the direction of 
motion of a ship. Replying to an enquiry as to the use of 
superheated steam in turbines, Mr. Parsons stated that the 
approximate improvement in economy of heat is 1 per cent. 
for each 10deg. of superheat, up to 200deg. superheat. One 
of the difficulties in the use of very high degrees of superheat 
was the unequal expansion of the turbine chamber when the 
steam was turned on. Replying to Prof. Hele-Shaw, Mr. Par- 
sons said-that in order to reverse the direction of a turbine 
steamer he adopted two turbines, one for each direotion. For 
pumping purposes, Parsons turbines could be used in series 
where a single pump would be inadequate. 

Later in the morning & Paper by Dr. Vaughan Cornish on 
„Regular Undulations Produced in a Road by the Use of 
Sledges,” was read by the recorder of the section. Dr. Cornish 
has observed that the continual passage of a number of sledges 
in one direction along a road, the sledges being of similar 
construction and equally loaded, gives rise to a series of sine- 


wave undalations in the road surface. The phenomenon is of 


considerable scientific interest, and the Paper gave rise to a 
good discussion. It has no bearing, however, on electrical 
matters, except in so far as it goes to show the advantage of 
using rails for vehicles wherever possible. 

One of the Papers in the day's programme, in Section G, 
was entitled “An All-Stations Express,” and was read by 


* This, however, was never granted, owing to lack of time:—Ep. E. 
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Mr. J. Brown. Happily this Paper and the ensuing discussion 
gave rise to much mirth, which helped to relieve the monotony 
of the proceedings. Mr. Brown's system of railroading has 
in contemplation an express train running without a single 
stop from end to end of the line. In order to serve inter- 
‘mediate stations, it is proposed that, on the approach of an 
express to any one of these stations, passengers desirous of 
joining the express should enter a railway carriage standing 
still at the platform, on the same track as that on which the 
express is approaching. The system of traction being elec- 
‘trical, the guard on this stationary carriage, on the near 
‘approach of the express, will start the carriage in motion in 
the same direction as the express is moving, gradually getting 
up speed. In time the express will catch up to the single 
carriage, and, coming into contact without a jolt, will be 
automatically coupled to it. This operation is to be repeated 
at every station. There is further provided means by which 
a passenger on the train may alight at any desired station, 
for the rear coach on the train is detached and brought to a 
standstill as each station is passed. The whole train being of 
the vestibule type, it is assumed that passengers on entering 
the train will sort themselves out as necessary. A working 
model of this curious electric railway was to be seen within 
the precincts of the college. The discussion on this Paper 
was opened by Sir Frederick Bramwell, whose eyes twinkled 
merrily as he said that he, for one, would prefer not to be in 
a standing coach with an express train approaching it on the 


game track. He would prefer to be on a siding. Prof. Perry: 


described his own invention in this form of railroading, in 
one modification of which the station platforms are made to 
spin round until they have the same velocity as the passing 
train. Passengers merely: step from platform to train 
without ado. 

It often happens at meetings of the British Association that 
the event of greatest interest occurs, not within the sectional 
meetings, nor even in the president’s address, but in one or 
other of the evening discourses "which are delivered to the 
Association by eminent men of science. An example of this 
was to be found in the lecture which Prof. J. J. Thomson 
delivered in the evening, at the Grosvenor Hall, on ‘‘ Becquerel 
Rays and Radio-activity.” An account of this discourse will 
be found in our leading article this week. 


Saturday, September 13th. 


All sections of the Association took a holiday on Satarday, 
many of the members—in spite of the inclement weather— 
visiting places of interest around Belfast. 


Monday, September 15th. 


Monday's Journal was bulky with the long lists of Papers to 
be read. Section A contemplated the discussion of no less 
than 80 Papers, and divided itself into three sub-sections for 
the accomplishment of this feat. Section G had a good 
muster of engineers and commenced its day’s programme with 
a Paper by Mr. J. E. Kingsbury on The Future of the Tele- 
phone in the United Kingdom.” The Paper deals with 
this important question from a political point of view. It 
sketches in clear and succinct language the history of the 
telephone in the United Kingdom, from its first introduo- 
tion in 1876, by Sir William Thomson, now Lord Kelvin, 
down to the present time. The author demonstrates, 
convincingly, the errors of working telephone systems com- 
petitively, and arrives at the conclusion that the only 
rational and satisfactory telephone system is a monopoly 
controlled by the State. We hope to reprint this timely 
Paper in an early issue. In opening the discussion, Sir 
William Preece stated that it was he who, in 1877, brought 
the first working telephone to England, and not Sir William 
Thomson in 1876, for Sir William Thomson's import would 
not work. He himself had always advocated telephone mono- 
poly, and he believed that the State should take in hand 
whatever affects the nation as a whole. The telephone 
was a national, and not a parochial matter. To illustrate 
this, he told a story of his son, who, the other day, had 
Tun arrived at the country house in Wales, Sir William 
At dinn being at the time at his house at Wimbledon. 
er time, soon after his arrival, Mr. Preece rang 


up over a distance of 270 miles, and pathetically asked“ what 
had been done with the key of the cellar." Col. R. E. 
Crompton said that as reference had been made to the control 
of railways by the State, he might, perhaps, say something 
about what he was doing to further the State control of roads 
in the interests of bicyclists and motor-car riders. He then 
gave a detailed account of the Highways bill in which he is 
interested, concluding with the remark that the connection 
between this topic and telephones lay in the fact that market 
gardeners could use the telephone in connection with the loads 
of garden produce they had to send along the roads to market. 
Thus does each speaker speak out of the fulness of his heart. Mr. 
Kingsbury, in reply, regretted that the discussion had drifted 
from the main question, and combated the statements of one 
of the speakers who advocated municipal telephony as prac- 
tised at Glasgow. The essential question, Mr. Kingsbury 
said, was not as to the profits to be made by shareholders, it 
was as to what is the best system for the community. He 
believed a monopoly worked on-a national scale to be the most 
satisfactory in this respect. | 

Mr. F. Holden then described ‘‘ A New Magnetic Testing 
Machine,” which is designed for the commercial testing of 
iron. The instrument was well received by the speakers, 
including Prof. Perry, Dr. Glazebrook, Prof. Baily and others. 
It is impossible, however, to give an adequate description of 
it in these brief notes and without reference to diagrams. We 
hope to publish an account of it in an early issue. 


Prof. E. Wilson next read his Paper on ‘‘ The Electrical 
Conductivity of Certain Aluminium Alloys ав affected by 
Exposure to London Atmosphere.” We reprint this Paper in 
full elsewhere this week. In the brief discussion, Sir William 
Preece spoke of the importance of using aluminium conductors 
in the colonies, especially where the cost of native labour was 
great for carriage of the material up-country. Dr. Glaze- 
brook observed that the curious effect noted by Prof. Wilson 
in connection with the nickel-copper-aluminium alloy was not 
what might be expected on theoretical grounds, and he hoped 
it would be further inquired into. 2 BFO 

Mr. M. B. Field read a Paper describing several ingenious 
instruments for use in electric tramway power stations. We 
hope to describe these in an article shortly. 

Owing to lack of time the following Papers were taken as 
read, and were not discussed—viz., “The Importance of 
Minor Details in Engineering Work,” by Mr. Holroyd Smith, 
and “ The Specific Utilisation of Materials in Dynamo Con- 
struction,” by Prof. Silvanus P. Thompson. 

In the afternoon the engineering and educational sections 
joined forces in order to discuss the question of ** The Eduoca- 
tion of Engineers." There was a large attendance, including 
many well-known engineers and a large number of professors 
and teachers. There should have been a good and useful debate, 
but in reality the discussion was disappointing and inconclusive. 
Many speakers appear to have come prepared with set Speeches, 
and thus ignored the issues raised by fallow-speakers. A large 
number of speakers wandered greatly, giving little biographical 
sketches of their own boyhood instead of sticking to the point. 
Prof. Perry opened the debate with a summary of his address 
to Section G. Sir Philip Magnus, in a rather lengthy speech 
on the history of the Finsbury movement, proposed as & 
tangible point for discussion the queation as to the best period 
for a student to go to works. He advocated “ the half-time 
system ”—i.e., alternations of six months at technical college 
and six months at works. Col. Crompton said he was & 
Harrow boy; all the Cromptons were Harrow boys—he was 
proud of the fact and believed in public school education. In 
South Africa he had led into action the first corps that ever 
existed that comprised only educated men. Their education 
gave them the nerve and discipline of veterans, although they 
had never been in action before. Mr. Hawksley, President of 
the Institution of Civil Engineers, spoke in favour of the 
half-time system. Sir William Preece, in a lengthy speech, 


gave an address on the general question and its numerous 
side issues. Не stated his disapproval of the half-time system, 


and thought a student ought to complete his college training 
before entering works. Principal Griffiths, of the University 
of South Wales, gave some amusing experiences as а Cam- 
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bridge coach. At public schools, science subjects were collec- 
tively known by the boys as “stinks ” ; the study of these 
subjects was generally considered bad form” and young 
fellows coming up to Cambridge with a little knowledge of 
science generally confessed it apologetically. He had once 
induced a young Cambridge student to enter and pass a science 
examination, with the result that the fond father wrote an 
indignant letter, protesting that he wished his son to be 
educated as a gentleman." As long as the subjects known 
as “stinks” were regarded as bad form by public school 
youths, it would be difficult to get science and scientific 
methods introduced into edueation. Mr. C. M. Stuart, prin- 
cipal of St. Dunstan’s College, Catford, said that he also was 
a Harrow boy, but he had succeeded tn spite of that fact. He 
believed that all the good which boys got at Harrow was picked 
up in the cricket-field and at sports, not in the class room. 
Fond parents, in nine cases out of 10, imagined that their 
little sons were engineering prodigies. It was just the same in 
Athens 8,000 years ago. Mr. Mark Barr, in a thoroughly 
common-sense and practical speech, ably brought the debate 
to a close. He insisted that what is needed is to inculcate in 
youths a synthetic mode of thinking as opposed to a mere 
analytic mode of studying by the aid of memory only. 
Imagination, not memory, was what was chiefly needed. The 
young student should be taught to put ideas together for him- 
self—to combine them together inventively and in an original 
manner. 


Tuesday, September 16th. 


Electrical engineers assembled in Section G to hear and 
discuss a number of Papers of engineering interest. The 
proceedings commenced with a verbal interim report from Sir 
William Preece as to the work of the Small Screw Gauge 
committee. The final report will not be presented this year ; 
the committee will be re-appointed, and it is hoped to bring 
out the final report at the next meeting. The entire matter will 
thereafter be transferred to the. National Physical Laboratory. 

Three Papers were now read and discussed conjointly. The 
first of these was a Paper on Combustion of Bituminous 
Fuel,” by Mr. W. H. Booth. Mr. Booth’s Paper, however, 
contains nothing new or that has not been advocated in our 
columns for the past seven or eight years. Succinctly, it 
advocates the design and setting of boilers so that the 
furnace gases shall not have their heat abstracted until 
combustion is complete. Mr. Booth made some unnecessarily 
severe criticisms of the best modern practice in boiler con- 
struction. Mr. J. S. Raworth contributed a short Paper on 
‹‹ Тһе Prevention of Smoke," in which he gave some account 
of the Wilson process now in use at Messrs. Gallahers tobacco 
factory in Belfast. This process consists in spraying a solu- 
tion of nitrate of soda on to the fuel in the boiler furnace, and 
it is stated that it improves the steaming in the ratio of 
1 to 1:22. The third Paper was on Тһе Solignac Boiler,” 
and was read by Mr. W. H. Booth. This boiler is of the 
tubular type arranged for complete evaporation of the water 
in the tubes, which are worked nearly red hot. The lower 
end of each tube communicates with a water drum through 
a finely-perforated nozzle, and the upper end connects with 
the steam drum. We shall give further particulars of this 
boiler in a later issue. 

A discussion on these three Papers was nominally invited, 
but the first speaker was permitted to occupy nearly an hour 
with a lantern demonstration on the general subject of water- 
tube boilers for the navy. Sir Frederick Bramwell followed 
with characteristic reminiscences of boilers he had had to do 
with some 60 years ago. Col. R. E. Crompton then rose to speak. 
He said that all these boilers they had been talking about, all 
the boilers that had been tried for the navy, were useless. He 
knew of the one boiler that would soon put all other steam 
generators into the shade. It was the invention of “ а young 
American,” named, we believe, Mr. White. Col. Crompton 
had investigated that boiler—it was marvellous; it was, in 
fact, miraculous; we quote Col. Crompton's own words. 
The inventor had employed his boiler on & motor car; 
he brought his ear round to take Col. Crompton for a 
ride. For two hours they rode about, and all the while 
Col. Crompton was not aware there was a boiler on 


the car. They went down to Aldershot, and rode about 
for a fortnight, covering over 1,000 miles. Only once 
in all that time was Col. Crompton aware that it was to a 
boiler—an American boiler—he owed his locomotion. The 
motor car had stopped and would not budge; examination 
showed that the water tank, the boiler, everything in the car, 
was destitute of water. You cannot blame even an American 
boiler for stopping if you don’t supply it with water. The 
young American who was driving the motor car was equal to 
the emergency; he had met it before, more than once. 
Seizing a bucket lying handy somewhere on the car, he 
ran to a ditch and brought up à buoketful of a fluid, 
75 per cent. water 25 per cent. mud. The contents of 
the bucket were tipped into the tank and the car ran on аз 
smoothly as ever. Once more it was as if no boiler existed. 
Subsequently Col. Crompton had this boiler taken to pieces 
and the tubes cut open. They were perfectly clean—not a 
trace of the 25 per cent. of mud. Col. Crompton himself 
described this narrative ав ‹ a fairy tale" ; we incline to agree 
with him. The efficiency of this marvellous boiler was stated 
to be higher than that of the internal combustion engine. In 
this connection it is important to observe that the steam is 
generated at 800°F. A thermostat in the lowermost tubes 
keeps the oil firing regulated for this temperature, whatever 
the load on the boiler. 

Owing to lack of time, a Paper on, The Making of a 
Dynamo,” by Mr. Н. A. Mavor had to be curtailed. It consisted 
of a popular demonstration by means of a number of lantern 
slides showing photographs, taken in the workshops, of the 
stages in the making of а continuous-current dynamo. Owing 
aleo to lack of time, a Paper by Mr. Н. E. Wimperis entitled 
“ A Preliminary Note on Gas Engine Explosions,” was taken 
аз read. Prof. Perry had intended to read а note on this 
Paper, bringing forward the researches of two of his 
students, Messrs. Bairstow and Horsley, but there was no 
time, and the section adjourned until next year. 


Wednesday, September 17th, 


A large number of the sections, inclading Sections A, B 
and G, did not sit on Wednesday, and no electrical Papers 
were read in any of the sections. At the concluding annual 
general meeting, the session of the British Association was 
adjourned until next year, when the Association will meet at 
Southport under the presidency of Sir Norman Lockyer. 


ELECTRICALLY-PROPELLED MOTOR OARS. 


The question of the suitability of electricity as a motive 
power for self-propelled cars and carriages is a much-discussed 
and exceedingly important one. That electrical driving can 
be used, and that it possesses certain considerable advantages 
over other methods, there is no doubt, but at the present time 
we fear that a number of counterbalancing disadvantages have 
prevented the electric motor car from acquiring the same 

pularity as its rivals. True, an electrical vebicle makes far 

eas noise than one driven by petrol or even steam; it emits 
no unpleasant vapours or odours ; it rans much easier, is more 
comfortable, and, last but not least, its manipulation is 
decidedly more simple. On the other hand, it cannot be 
driven for such a great distance without recharging, and, 
generally, its initial cost is much in excess of cars propelled 
by other means. For country use, therefore, it is entirely 
unsuited, unless within a reasonable distance of a charging 
station, whereas petrol and water can be obtained at almost 
any small town or village in the United Kingdom. For racing 
purposes, or, indeed, in any case where extreme speed is 
necessary, it ig again quite out of the question; but there is 
every prospect of automobile racing coming to a speedy termi- 
nation, во that this deficiency will not be of much consequence. 

While, however, for certain purposes the electric motor car 
has a large field before it, the time is certainly not yet ripe 
for the introduction of public electrical vehicles with a 
view to superseding those worked on existing lines. The 
most} modern accumulator omnibus can accommodate fewer 
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passengersthan the tramcar, and yetrequires as many attendants 
to look after it, who should at the same time be more highly 
trained and skilled than the ordinary tramway motorman and 
conductor. Even if these difficulties are not insuperable at 
present, we still have the question of the high cost of working 
and depreciation to: contend with. When the accumulator 
tramway is a success we may turn our attention to the accu- 
mulator omnibus. 


To return to private motor cars, however. It would appear 
that the comfort and ease with which these cars are mani- 
pulated have been considered of paramount importance by 
many users of motor cars, for manufacturers declare that 
orders for private carriages are coming in faster than they 
can deal with them, and that the electric car for certain 
classes of work has a great future. It is greatly to be regretted 
that, notwithstanding these good reports, the trials for elec- 
trical vehicles promoted by the Automobile Club have had to 
be repeatedly postponed. Only two vehicles were entered, and 
those by one firm. But these were entered weeks ago, when 
the trials were originally to have taken place, and, in the hope 
that more would come in, the club decided to postpone the 
trials. Unfortunately that hope was not realised. More entries 
did not come їп; our inquiry among the makers of motor cars 
to ascertain the cause of this has been somewhat inconclusive. 
Some makers stated that they knew nothing about the trials, 


frequent inspections made by the purchasers and the con- 
tractor's engineers. The plates of a traction cell cannot 
possess that mechanical strength found in the stationary cell, 
and having to stand more ill-use must go to pieces sooner. 
Notwithstanding all this, accumulator cars have made extra- 
ordinary progress during the past few years. It is now 
possible to buy a car, weighing less than 10cwé., capable of 
тараша 100 miles without its battery requiring an additional 
arge. 

There is a lamentable lack of willingness displayed by 
manufacturers to impart any information regarding the tech- 
nical details of their cars. They are for the most part reticent 
as to the size and capacity of the cells used in them, the dis- 
charge rate of the cells, the controller connections and similar 
particulars—information upon which one would think the 
purchaser would insist on having imparted to him. Even the 
mileage the car will do on one charge is often given grudgingly, 
and any description of the construction of the car itself is 
usually confined to a carriage-builder’s specification, which 
has only an indirect bearing upon the motor equipment. The 
one firm which has shown itself anxious to prove to us the 
capabilities of the electric motor car is the British Electro- 
mobile Co. This firm, which it should be mentioned was the 
single one which entered cars for the Automobile Olub trials 


this year, has made us acquainted with the more important 


BRITISH ELECTROMOBILE CO.’8 STANDARD CHASSIS. 


others that they had no time to build a special car, and others, 
again, are of opinion that such trials would not repay for the 
expense and trouble they entailed. The fact remains that the 
trials have been, of necessity, abandoned for the present, and 
it cannot be denied that a valuable opportunity has been lost 
of showing to the world at large the exact state of the electric 
motor-car industry. 

Most of the difficulties attendant upon the construction of a 
саг for short distance work have been overcome, but the 
primary disadvantage still exists in the short life of the storage 
battery. Those who have had experience with accumulators 
that are never moved from the time they are first put in until 
they are “scrapped,” will appreciate the difficulties encountered 
when dealing with cells of high capacity that have to stand 
the wear and tear inseparable from a motor car. Even in the 
case of a stationary battery, frequent examinations have to be 
made and scrupulous care taken if it is to be maintained in 
anything like good condition. The plates of which the battery 
is composed have a capacity of few watt-hours per pound as 
compsred with traction cells, and yet the makers—with some 
exceptions—will seldom accept a maintenance contract under 
10 per cent. per annum, despite the accurate log kept and the 


features in the design of its carriages, and has taken us for a 
ride on one of its phaetons to enable us to compare the 
behaviour of this car with that of cars propelled by steam and 
petrol. We are able to confirm that there is an entire absence 
of jerking when starting, the car going forward with a gliding 
motion, although the acceleration is rapid. 
. Starting from the company’s office at Bloomsbury, we drove 
through some of the thickest traffic in London, where the 
driver, who bas had the honour of driving the King on various 
occasions, amply demonstrated with what ease an electric car 
can be controlled. When running at about 12 miles per hour 
on the level, with four passengers, the ammeter indicated 
about 25 amperes at 100 volts, or nearly 3 H.P. On the top 
notch, when travelling at over 80 miles per hour, the ammeter 
reading was below 70, and the volts naturally fell to less 
than 100. | 

The following is & description of the car on which the above 
trial run was made :—It is of the '*double-phaeton:" type, 
with raised skeleton back seat, and its weight, exclusive of 
occupants, is 29 owt., of which 15 owt. is accounted for by the 
battery. This consists of 48 ‘‘ Leitner” traction cells, each of 
150 ampere-hours capacity, giving the car a mileage of about 
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50 miles, at an average speed of 15 miles per hour. Each cell | front, and the rest beneath the seats. The seats are hinged, 
has five positive and six negative plates of the pasted grid | so as to swing forward when two wing nuts are slacked back, 
type, with ebonite separators. The containers are of ebonite, ' and the rest of the battery space has hinged lids, giving com- 


BRITISH ELECTROMOBILE Co.’s “ DoUBLE-PHAETON." 


BritisH ELECTROMOBILE Co.’s “ LAN DAULEr.“ 


and are packed in groups in wooden nesting-boxes, which 
prevent the containers bulging. The cells have lids, sealed 
on and provided with rubber bungs for filling, 80 that splash- 
ing is impossible. Sixteen cells are carried in a bonnet in 


plete access to the top of every cell for examination and 
filling, as well as thorough ventilation whilst charging. Con- 
nections between cells in the same nesting-box are of lead, 
burnt solid, and those between nesting-boxes are insulated 
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copper cables ending in fixed terminals. Special attention has 
been paid to insulating the nesting-boxes from the frame and 
to draining the bottom of condensed moisture. 

There are two motors driving the rear wheels independently 
through single reduction toothed gearing, which is completely 
enclosed in aluminium gear cases and runs in oil. Each 
motor is capable of giving out 4 B. R. p. continuously when 
running at 1,800 revs. (corresponding {о 24 miles per hour of 


the car), and weighs 150lb. The motors are four-pole enclosed, - 


and have plain bearings, with wool lubrication. They are 
compound wound, the proportions being such that the series 
field coils give ample starting torque, while the shunt coils 
provide a field whose polarity is constant for either direction 
of current in the armature, enabling the motors to act as 
dynamos and return current to the battery when driven above 
their speed as motors by the momentum of the car. The 
armatures are slotted drum, with former-wound coils. In 
corresponding positions on opposite sides of the armature the 
coils are in series, 80 that only two brushes at 90deg. with one 
another are necessary. The motors are swung radially behind 
the rear axle, being suspended from the frame of the car by 
spiral springs. This posilion gives the greatest accessibility 
pesa. the commutators being easily exposed by the removal 
of covers. | 


The controller is .of the usual barrel type with sunken con- 
tacts of brass and phosphor. bronze brushes tipped with copper. 
It is enclosed in a watertight aluminium casing provided with 
a door which can be removed by slacking four wing nuts, 
exposing the entire interior. It is placed in front of the driver 
to the left of the steering wheel, so that the latter can be 
brought close in for convenience in steering, while the con- 
troller can be manipulated by the left hand, without taking 
the right hand off the steering wheel. The controller gives 
five forward speeds, one reverse speed and an electric brake; 
these, with the Stop position (at which the car is charged), 
divide the controller dial into eight points équally spaced at 
45deg. interval. This arrangement, combined with an effec- 
tive quick-break mechanism, renders it quite easy to work the 
controller by touch without risk of lingering between positions, 
though a glance at the numbers engraved on the dial їз an 
additional safeguard. In the system of control adopted, as in 
the equipment itself, the designers claim no striking departures 
from the best existing practice, but can point to several 
improvements in detail which have suggested themselves in 
the course of continual use on the road, and which have 
contributed more than may be supposed to ease of manipulation 
and efficiency. 


The running speeds are produced by series-paralle! combina- 
tions of the two motors and grouping of cells, and intermediate 
speeds by field weakening. Attached to the foot lever which 
applies the band brake is a switch by which the circuit can be 
interrupted and closed again without use of the controller or 
application of the band brake. However, a further move- 
ment of the same foot lever applies the band brake, the circuit 
remaining broken until the lever is almost completely raised. 
This switch consists of a radial arm passing over contacts 
connected by resistance coils, eo that the current may be 
admitted suddenly or gradually according to the rapidity with 
which it is released. A powerful spring brings the lever against 
a stop when the foot is withdrawn, ensuring that good con- 
tact is made in the switch and no resistance left in. The 
contacts can be renewed with less tcouble and cost than those 
of the controller, the life of which is considerably prolonged 
by avoiding the necessity for continually changing positions. 
In fact, this foot switch is almost analogous in its functions 
to the clutch of а petrol car. On all the running speeds the 
series field coils are in circuit, whether the shunt coils are 
excited or not, but when it is desired to run the motors as 
shunt-wound generators for returning current to the cells on 
a down grade, a small pedal is depressed by the left foot, 
actuating a switch which short-circuits the series coils. The 
same switch short-circuits the foot switch mentioned above, 
80 that the band brake can be applied without losing the 
benefit of the check due to “ recuperation,” as would be the 
Case if the circuit was broken as usual, As soon as the small 
Pedal is released the motors commence to drive again at the 


same speed as before. By an interlocking device, it cannot 
be depressed except on those positions of the controller in 
which the shunt field coils are excited. These positions, by 
the way, give sufficient recuperative effect to enable a novice 
to keep the car well in hand on a hill before he has learnt the 
use of the pedal. 

A combined ammeter and voltmeter is placed on a bracket 
in full view of the driver, and all accessory fittings, such as 
the charging and running plug sockets, fases and lamp 
switches are mounted on one board in an accessible but pro- 
tected position. The band brake is especially powerful, and 
acts equally well both forwards and backwards. The wheels 
are fitted with Goodyear pneumatic tyres 82in. by 4in. in 
front and 86in. by 5in. behind. | 

The“ landaulet illustrated on p. 861 also has two motors of 
the same type as those on the phaeton, driving the rear wheels 
independently. The controller and connections are identical 
with those described above, but the gear ratio is lower. 
Perhaps the most novel feature consists in the position of the 
battery, which is carried entirely in one box under the seat 
and forward of the rear axle. When in position, the battery 
box follows the lines of the frame and hangs no lower than 
the body ; but by removing four nuts and working a ratchet- 
jack on each side it can be rapidly lowered on to the ground 
or elsewhere, and the car can be run backwards clear of it. 
This capability of being lowered by jacks does not preclude 
the use of a lift where this is available, but is a distinct 
advantage when such is not the case, and is a decided advance 
on the usual plan of hauling out from behind or taking out 
the seats to get at the cells. The battery, consisting of 
42 four-plate ** Leitner" cells of 120 ampere-hours capacity, 
weighs 10 owt. All four wheels are of equal size—namely, 8ft. 
diameter—and are fitted with 8in. solid tyres as a precaution 
against side-slip in London streets. 

The body can be removed completely from the chassis, 
which can be run about as a complete vehicle with temporary 
seats. The weight of the chassis, complete with battery, 
is 28 сті. and the body weighs 4 owt. Its mileage on average 
roads is from 80 to 40 miles at an average speed of about 
12 miles per hour. | 

A voiturette by the same makers has already become most 
popular, and though there is only seating accommodation for 
two, it is of a luxurious nature, and there is ample room for 
luggage, while the long wheel base gives unusual ease of 
motion and safety at high speeds. Its total weight is 22 ewt., 
of which 10 cwt. is accounted for by the battery. The latter 
consists of 42 vells of 185 ampere-hours capacity, giving a 
50-mile ran at а good average speed, and is carried partly in a 
bonnet in front and partly under the seats. The ease with 
which this car can be handled is largely due to this perfect 
distribution of weight. It is driven by a single motor and 
differential gear mounted on a live rear axle, the main reason 
being to benefit by the higher efficiency of one large motor as 
compared with two smaller ones. The position of the differ- 
ential gear is novel and effective, and enables a continuous 
live axle to be employed instead of one broken in the middle. 
The case containiog all the gsaring is on one side of the car 
and partly hidden within the brake drum, and by removing 
one road wheel every tooth is exposed. This arrangement 
permits the body to be brought much lower than would be the 
case if it were directly over the differential box, and at the 
same time allows of a single reduction of ample proportions. 
This car has climbed the Farquhar-road hill to the Crystal 
Palace at a minimum speed of 9 miles an hour on a maximum 
current of 70 amperes. The wheels are all 32in. in diameter 
and have “ Continental tyres. 


BURNAND TRANSFORMERS. 


The Burnand Transformer Co. is issuing an interesting description 
of the transformers which it is now placing on the market. These 
embody one or two interesting departures in transformer design, One 
of the first features that will be noticed in the transformer is that the 
coils are of triangular cross-section, and are on four sides of an iron 
square built up of stampings. The company contends that the advan- 
tage of this lies in the large surface exposed, the small radial depth 


E D ам. Їй 


THE ELECTRICIAN, SEPTEMBER 19, 1902. 863 . 


r => м VT > -- І , ~ <a du LIS . ^ f ‚ 

78 ? { e | м E j : h | | A y A +, L Y *. А 4 | чы, item quu жы 
| T 4 Р *. " М \ — 4 \ 5 * e. * wgs à «а E ‚4 
"n | Tm. А T ! 3 


" 


tv 


Fic, 1.— Соп, REMOVED FOR INSPECTION. 


Fic. 5.—50xw. Base COMPLETE BUT WITHOUT CASE. 


Fie, 2, —50kw. Base wiTH Соп, LIFTED. 


864 ‘THE ELECTRICIAN, 


SEPTEMBER 19, 1902. 


of coil, and the shortness of the electrical circuit without increase in 
the length of the etic circuit, and explains this as follows :— 
It is well known that the effect of the windings is simply propor- 
tional to the number of turns enclosing a given etic flux, and 
has nothing to do with the diameter of the coils, so that the shorter 
the length of wire required to get a given number of turns, the 


req 
smaller will be the resistance, and the energy lost in the coils. The 
get а given effect with 


i 


reduction in the length of wire required to 


the Burnand transformers is shown in the diagrams Figs 4 to 7. 


Fio. 4. 
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AVERAGE DISTANCE OF 
TURNS FROM CORE WITH 
OROINARY COIL 


Fic. 6. Fic. 7. 


Fig. 5 shows a coil with аера sides round а core having a 
divided return path, the diagram showing the shortest possible 
electrical circuit combined with the shortest possible magnetic 
circuit. Fig. 4 shows опе of the stampings. The average length 
of one turn of the winding is shown in Fig. 5. The only way 
in which this can be reduced is by increasing the height of . 
the stampings (Fig. 4), but to do this would be to increase the 
length of the magnetic circuit—:/.e., to eave copper loss at the 
expense of the iron loss. Adding more stampings only has 
the effect of further increasing the length of wire per turn, 
80 Increasing the copper loss and drop on load. Fig. 6 


It is further claimed for these transformers that they possess a much 
greater radiating surface than the average, which, in conjunction with 
the small radial depth of the coil, ensures that the middle of the coi 
islittle hotter than the outside, and prevents slow charring, which 
has sometimes been observed with the old types of large capacity 

e outside of the coi 


transformers even when comparatively cool on 


It is also claimed that the regulation on motor loads is in every case 
as close as on non-inductive load, A test recently TERN an elec- 
tric supply works gave a drop of 2:25 per cent. on full 1 


whether 


Fic. 9.—50&w. Bass. 


shows exactly the same core arranged as in the Burnand transformer , feeding lamps or motors, or both. It is also stated that a larger 


with single magnetic circuit and coils of triangular cross-section. 
As shown in Figs. 3, 6 and 9 ever 
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Fic. 8.—SECTION THROUGH WINDING. 


cross-section, nearly all the turns are in the bottom layers, the turns 
becoming fewer as the distance from the core increases. The net 
result of this is that the average length of the turns is reduced to 
that shown in Fig. 7. 'This means that with exactly same core as 
before and exactly same number of turns round the core, it is possible 
to reduce the length of wire in the proportion shown in Figs. 5 and 


7, the copper loss and drop in volts being reduced in the same 
Proportion. 


Burnand transformer made for specially low regulation for another 


3, вап turn of wire on the coil is very close | firm gave 177 per cent. drop on full non- inductive load, and 1 6 per 
to the core on which it is wound, and also, owing to the triangular | cent. on full inductive 1 


of 077 power-factor. 

The insulation consists of micanite simply placed round the core 
and windings like a postal wrapper, the edges of insulation projecting 
well beyond the windings. Movement of the winding sideways on 
the insulation is prevented by the mutual support between the tri- 
angular coils inside the iron square. With this construction every 
layer is visible after the coil is completed. In case of injury whilst 
in use, any section of the transformer can be replaced without 
disturbing any other section. 
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But supposing all difficulties to be overcome, апа the experimenter 
to be able to reach within a few degrees of the zero, it is by no means 
certain that he would find the near approach of the death of matter 
sometimes р . Any forecast of the phenomena that would be 
seen must based on the assumption that there is continuity 
between the processes studied at attainable temperatures and those 
which take place at still lower ones. Is such an assumption justi- 
fied? It is true that many changes in 5 of substances 
‘have been found to vary steadily with the degree of cold to which 
they are exposed. But it would be rash to take for granted that the 
changes which have been traced in explored regions continue to the 
same extent and in the same direction in those which are as yet unex- 
plored. Of such a breakdown, low:température research has already 


yielded a direct proof at least in one case. A series of experiments 


with pure metals showed ‘that their electrical resistance graduall 
decreases as they are cooled. to lower and lower temperatures, in such 
ratio that it appeared probable that at the zero of absolute tempera- 
iure they would have no resistance at all and would become perfect 
conductors of electricity. This was the inference that seemed justi- 


fiable bv observations taken at depths of cold which can be obtained 


by means of liquid air and less pawerful refrigerants. But with the 


advent of the more powerful refrigerant liquid hydrogen it became 


necessary to revise that conclusion. A discrepancy was first observed 
when a platinum resistance thermonieter was used to ascerfain the 
temperature of that liquid boiling under atmospheric and reduced 
res ure. All known liquide, when forced to evaporate quickly: by 
being placed in the exhausted receiver of an air pump, undérgo a 
reduction in temperature, but when hydrogen was treated in this way 
it appeared to be an exception. : The resistance thermometer showed 
no such reduction ав was expected, and it became a question whether 
it was the hydrogen or the thermometer that was behaving abnorm- 
ally. Ultimately, by the adoption of other thermometrical appliances, 
the temperature of the hydrogen. was proved to be lowered by. exhaus- 
tion as theory indicated. Hence it was the platinum thermometer 
which had broken down ; in other words, the electrical resistance of 
the metal employed in. its construction was not, at temperatures 
about minus 250°C., decreased by cold in the same proportion as at 
temperatures about minus 200deg. · 4 
This being the case, there is no longer апу reason to suppose that 
at the abeolute zero platinum would become a perfect conductor of 
electricity ; and in view of the similarity between the behaviour of 
platinum and that of other pure metals in respect of temperature 
and conductivity the presumption is that the same is true of them 
also. At any rate, the knowledge that in the case of at least one 
property of matter we have succeeded in attaining a depth of cold 
sufficient to bring about unexpected change in the law expressing 
the variation of that property with temperature, is sufficient to show 
the necessity for extreme caution in extending our inferences regard- 
ing the properties of matter near the zero of temperature. Lord 
Kelvin evidently anticipates the аар тр of more remarkable е]ес- 
trical шокш being met with in the metals near the zero. A 
theoretical investigation on the relation of electrions and atoms 
has led him to suggest a hypothetical metal having the following 
remarkable properties: Below 1deg. absolute 16 is a perfect insulator 
of electricity, at 2deg. it shows noticeable conductivity, and at 
6deg. it possesses high conductivity. It may safely be predicted 
that liquid hydrogen will be the means by which many. obscure 
problems of phyeics and chemistry will ultimately be solved, so that 
the liquefaction of the last of the old permanent gases is as preguant 
now with future consequences of great scientific moment as was the 
liquefaction of chlorine in the early years of the last century. 
The next step towards the absolute zero is to find another gas more 
volatile than hydrogen, and that we possess in the gas occurring in 
clevite, identified by Ramsay as helium, a gas which is widely dis- 
tributed, like hydrogen, in the sun, stars and nebulæ. Although the 
liquefaction of the gas is a problem for the future, this does not pre- 
vent us from safely anticipating some of the properties of the fluid 
body. It would be twice as dense as liquid, hydrogen, with a critical 
pressure of only 4 or 5 atmospheres. The liquid would possess a 
very feeble surface-tension, and its compressibility and expansibility 
would be about four times that of liquid hydrogen, while the heat 
required to vaporise the molecule would be about one-fourth that of 
liquid hydrogen. Heating the liquid 1deg. above its boiling point 
would raise the pressure by 13 atmospheres, which is more than four 
times the increment for liquid hydrogen. The liquid would be only 
17 times denser than its vapour, whereas liquid hydrogen is 65 times 
denser than the gas it gives off. Only some 3deg. or 4deg. would 
separate the critical temperature from the boiling point and the 
melting point, whereas in liquid hydrogen the separation is respec- 
tively 10deg. and l5deg. As the liquid refractivities for oxygen, 
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nitrogen and hydrogen are closely proportional to the gaseous values, 


and as Lord Rayleigh has shown that helium has only one-fourth 
the refractivity of hydrogen, although it is twice as dense, we must 
infer that the refractivity of liquid helium would also be about one- 
fourth that of liquid hydrogen. Now hydrogen has the smallest 
refractivity of any known liquid, and yet liquid helium will have 
mr about one-fourth of this value— comparable, in fact, with liquid 
Lydrogen just below its critical point. This means that the liquid 
will be quite exceptional in its optical pé sep and very difficult 
to see. This may be the explanation of why uo mist has been seen 
on its adiabatic expansion from'the lowest temperatures. 

Taking all these remarkable properties of the liquid into considera- 
tion, one is afraid to predict that we are at present able to cope 
with the difficulties involved in its production and collection. 
Provided the critical point is however, not below 8deg. absolute, 
then from the knowledge of the conditions that are successful in 
producing a change of state in hydrogen through the use of liquid 
air, we may safely predict that helium can Ъз liquefied by following 
similar methods. If, however, the critical point is as low as 6deg. 
absolute, then it would be almost hopeless to anticipate success by 
adopting the ‘process that works so well with 8 The 

resent anticipation is that the gas will succumb after being sub- 
jected to this process, only, instead of liquid air under exhaustion 
being used as the primary cooling agent, liquid hydrogen evaporat- 
ing under similar circumstances must be employed. In this case 
the resulting liquid would require to be collected in a vacuum vessel, 
the outer walls of which are immersed in liquid hydrogen. The 
practical difficulties and the cost of the operation will be very great ; 

ut on the other hand, the descent to a temperature within 5deg. of 
the zero would open out new vistas of scientific inquiry, which 
would add immensely to our knowledge of the properties of matter. 
To command in our laboratories a temperature which would be 
epuivalent to that which a comet might reach at an infinite distance 
from the sun would indeed bea great triumph for science. If the 
present Royal Institution attack on helium should fail, then we must 
ultimately succeed by adopting a process based on the mechanical 
production of cold through the performance of external work. 
When a tubine can be worked by compressed helium, the whole of 
the mechanism and circuits being kept surrounded with liquid 
hydrogen, then we need hardly doubt that the liquefaction will be 
effected. In all probability gases other than helium will be dis- 
covered of greater volatility than hydrogen. If amongst the unknown 
gases possessing a very low critical point some have a high critical 
pressure instead of a low one, which ordinary experience would lead 
us to anticipate, then such difficultly liquefiable gases would produce 
fluids having different physical properties from any of those with 
which we are acquainted. in, gases may exist having smaller 
atomic weights and densities than hydrogen, yet all such gases must, 
according to our present views of the gaseous state, be capable of 
liquefaction before the zero of temperature is reached. 


The Upper Air and Auroras. 


The present liquid ocean, neglecting everything for the moment 
but the water, was at a previous period of the earth’s history part of 
the atmosphere, and its condensation has been brought about by the 
gradual cooling of the earth’s surface. This resulting ocean is sub- 
jected to the pressure of the remaining uncondense 1 gases, and as 
these are slightly soluble they dissolve to some extent in the fluid. 
The gases in solution can be taken out by distillation or by 
exhausting the water, and if we com their volume with the 
volume of the water as steam, we should find about one volume of 
air in 60,000 volumes of steam. This would then be about the 
rough proportion of the relatively permanent gas to condensable gas 
which existed in the case of the vaporised ocean. Now let us assume 
the surface of the earth gradually cooled to some 200deg. below 
the freezing-point ; then, after all the present ocean was frozen, and 
the climate became three times more intense than any arctic frost, a 
new ocean of liquid air would appear, covering the entire surface of 
the frozeg globe about 35ft. deep. We may now apply the same 
reasoning Wo the liquid air ocean that we formerly did to the water 
one, and this wonld lead us to anticipate that it might contain in 
solution some gases that may be far less condensable than the chief 
constituents of the fluid. In order to separate them we must imitate 
the method of taking the gases out of water. Assume a sample 
of liquid air cooled to the low temperature that can be reached by 
its own evaporation, connected by a pipe to a condenser cooled in 
liquid hydrogen; then any volatile gases present in solution will 
distil over with the first portions of the air, and can be pumped off, 
being uncondensable at the temperature of the condenser. In this 
way, & gas mixture, containing, of the known gases, free hydrogen, 
helium and neon, has been separated from liquid air. It is interest- 
ing to note in passing that the relative volatilities of water and 
oxygen are in the eame ratio as those of liquid air and hydrogen, so 
that the analogy between the ocean of water and that of liquid air 
has another suggestive parallel. The total uncondensable gas sepa- 
rated in this way amounts to about one fifty-thousandth of the 
volume of the air, which is about the same proportion as the air 
dissolved in water. 
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That free hydrogen exists in air in small amount is ee 
proved, but the actual proportion found by the process is very mu 
smaller than Gautier has estimated by the combustion meth The 
recent experimenta of Lord Rayleigh show that Gautier, who esti- 
mated the hydrogen present as one five-thousandth, has in some way 
produced more hydrogen than he can manage to extract from pure 
air by a repetition of the same process. The spectroscopic examina- 
tion of these gases throws new fight pu the question of the aurora 
and the nature of the upper air. On ing electric discharges 
through the tubes containing the most volatile of the atmospheric 
gases, they glow with a bright orange light, which is specially marked 
at the negative pole. The spectroscope shows that this light consists, 
in the visible part of the spectrum, chiefly of a succession of stron 
rays in the red, orange and yellow, attributed to hydrogen, helium an 
neon. Besides these, a vast number of rays, generally less brilliant, 
are distributed through the whole length of the visible spectrum. 
The grenier part of these rays are of, as yet, unknown origin. The 
violet and ultra-violet part ot the spectrum rivals in stre that of 
the red and yellow rays. As these gases probably include some of 
the gases that pores interplanetary space, search was made for the 
prominent nebular, ordnen and auroral lines No definite lines 
agreeing with the nebular spectrum could be found, but many lines 
occu closely coincident with the coronal and auroral spectrum. 
But before discussing the spectroscopic problem it will be necessary 
to consider the nature and condition of the upper air. 

According to the old law of Dalton, supported by the modern 
dynamical theory of gases, each constituent of the atmosphere while 
acted upon by the force of gravity forms a separate atmosphere, com- 
pletely independent, except as to temperature, of the others, and the 
relations between the common temperature and the pressure and 
altitude for each specific atmosphere can be definitely expressed. If 
we assume the alütude and temperature known, then the pressure 
can be ascertained for the same height in the case ot of the 
gaseous constituents, and in this way the percentage composition of 
the atmosphere at that place may be deduced. Suppose we start 
.with a surface atmosphere having the composition of our air, only 
containing two ten-thousandths of hydrogen, then at 37 miles, if a 
sample could be procured for analysis, we believe that it would be 
found to contain 12 per cent. of hydrogen and only 10 cent. of 
oxygen. The carbonic acid practically disappears ; and by the time 
we reach 47 miles, where the temperature is minus 132deg,, assum- 
ing a gradient of 3:2deg. per mile, the nitrogen and oxygen have во 
thinned out that the only constituent of the upper air which is left 
is hydrogen. If the gradient of temperature were doubled, the 
elimination of the nitrogen and oxygen would take place by the time 
37 miles was reached, with a temperature of minus 220deg. The 
реше of the composition of the air at the highest altitudes, as 

educed from the basis of the dynamical theory of gases, has been 
discussed by Stoney, Bryan and others, It would appear that there 
is а consensus of opinion that the rate at which gases like hydrogen 
and helium could escape from the earth’s atmosphere would be exces- 
sively slow. Considering that to compensate any such loss the same 
gases are being e by actions taking place in the crust of the 
earth, we may safely regard them as necessarily permanent con- 
stituents of the upper air. The temperature at the elevations we 
have been discussing would not be sufficient to cause any liquefaction 
of the nitrogen and oxygen, the pressure being so low. If we assume 
the mean temperature as about the boiling-point of oyxgen at 
atmospheric preseure, then a considerable amount of the carbonic 
acid must solidify as a mist, if the air from a lower level be cooled 
to this temperature ; and the same result might take place with 
other gases of relatively small volatility which occur in air. This 
would explain the clouds that have been seen at an elevation of 
50 miles, without assuming the possibility of water vapour being 
carried up so high. 

The temperature of the upper air must be above that on the 
vapour pressure curve corresponding to the barometric pressure at 
the locality, otherwise liquid condensation must take place. In 
other words, the temperature must be above the dew-point of air at 
that place. At higher elevations, on any reasonable assumption of 
temperature distribution, we inevitably reach a temperature where the 
air would condense, just as Fourier and Poisson supposed it would, 
unless the in ge is arrested in some way from approaching the 
zero, Both ultra-violet absorption and the prevalence of electric 
storms may have something to do with the maintenance of a higher 
mean temperature. The whole mass of the air above 40 miles is not 
more than one seven-hundreth part of the total mass of the atmo- 
sphere, so that any rain or snow of liquid or solid air, if it did occur, 
would necessarily be of a very tenuous description. In any case, the 
dense gases tend to accumulate in the lower strata, and the ighter 
ones to predominate at the higher altitudes, always assuming that a 
steady state of equilibrium has been reached. It must be observed, 
however, that a sample of air taken at an elevation of 9 miles has 
shown no difference in composition from that at the ground, whereas, 
according to our hypothesis, the oxygen oughtto have diminished 
to 17 per cent., and the carbonic acid should aleo have become much 
less. This can only be explained by assuming that a large inter-mix- 


ture of different layers of the atmosphere is still taking place at this 
elevation. This is confirmed by a study of the motions of clouds 
about 6 miles high, which reveals an average velocity of the air 
currents of some 70 miles an hour; such violent winds must be 
the means of causing the intermingling of different atmospheric 
strata, Some clouds, however, during hot and thundery weather, 
have been seen to réach an elevation of 17 miles, so that we have 
direct proof that on occasion the lower layers of atmosphere are 
carried to a great elevation. The existence of an atmosphere at 
more than 100 miles above the surface of the earth is revealed to 
us by the appearance of meteors and fireballs, and when we can 
take photographs of the spectrum of such apparitions we shall learn 
a great deal about the composition of the upper air, In the mean- 
time, Pickering’s solitary spectrum of a meteor reveals an atmosphere 
of hydrogen and helium, and, so far, this is corroborative of the 
doctrine we have been discussing. 


It has long been recognised that the aurora is the result of electric 
discharges within the limita of the earth's ray reo but it was 
difficult to understand why its spectrum should be so entirely 
different from anything which could be produced artificially by 
electric discharges through rarefied air at the surface of the earth. 
Writing in 1879, Rand Capron, after collecting all the recorded 
observations, was able to enumerate no more than nine auroral rays, 
of which but one could with any probability be identified with rays 
emitted by atmospheric air under an electric discharge. Vogel 
attributed this want of agreement between Nature and experiment, 
in a vague way, to difference of temperature and pressure ; and 
Zollner thought the auroral spectrum to be one of a different order, 
in the sense in which tbe line and band spectra of nitrogen are ssid 
to be of different orders Such statementa were merely confessions 
of ignorance, But since that time observations of the spectra of 
auroras have been greatly multiplied, chiefly through the Swedish 
and Danish Polar Expeditions, and the length of spectrum recorded 
on the ultra-violet side has been greatly extended by the use of pho- 
tography, so that, in a recent discussion of the results, M. Henri 
Stassano is able to enumerate upwards of 100 auroral rays, of which 
the wave-length is more or less approximately known, some of them 
far in the ultra-violet. Of this large number of rays he is able to 
identify, within the probable limits of errors of observation, about 
two-thirds as rays, which Prof. Liveing and myself have observed 
to be emitted by the most volatile gases of atmospheric air unlique- 
fiable at the temperature of liquid hydrogen. Moat of the remainder 
he ascribes to argon, and some he might, with more probability, 
have identified with ton or xenon rays, if he had been aware of 
the publication of wave-lengths of the spectra of those gases, and the 
identification of one of the highest rays of krypton with that most 
characteristic of auroras. The тову tint often seen in auroras, parti- 
cularly in the streamers, appears to be due mainly to neon, of which 
the spectrum is remarkably rich in red and orange rays. One or two 
neon rays are amongst those most frequently observed, while the red 
ray of hydrogen and one red ray ot krypton have been noticed only 
once, The predominance of neon is not surprising, seeing that from 
its relatively greater proportion in air and its low density it must 
tend to concentrate at higher elevations. So large a number of 
probable identifications warrants the belief that we may yet be able 
to reproduce in our laboratories the auroral үш in its entirety. 
It is true that we have still to account for the appearance of some, 
and the absence of other, rays of the newly-discovered which 
in the way in which we stimulate them appear to be equally brilliant, 
and for the absence, with one doubtful exception, of all the rays of 
nitrogen. If we cannot give the reason of this, it is because we do 
not know the mechanism of luminescence—nor even whether the 
particles which carry the electricity are themselves luminous, or 
whether they only produce stresses causing other eae which 
encounter them to vibrate; yet we are certain an electric 
discharge in a highly rarefied mixture of gases lights one element and 
not another, in a way which, to our ignorance, seems capricious. 

The Swedish North Polar Expedition concluded from a great 
number of trigonometrical measurements that the ave above the 
ground of the base of the aurora was 50km. (34 miles) at Cape 
T horsden, Spitzbergen; at this height the pressure of the nitrogen 
of the atmosphere would be only about one-tenth of a millimetre, and 
Moissan and Deslandres have found that in atmospheric air at 
pressures less than lmm. the rays of nitrogen and oxygen fade 
and are replaced by those of argon and by five new rays which 
Stassano identifies with rays of the 1nore volatile measured b 
us. Also Collie and Ramsay's observations on the distance to whi 
electrical discharges of equal potential traverse different gases “рг 
sively throw much light on the question; for they findgthat, w 
for helium and neon this distance is from 250mm. to 300mm., for 
argon it із 454mm., for hydrogen it is 39mm., and for air and oxygen 
still less. This indicates that a good deal depends on the very con- 
stitution of the gases themselves, and certainly helps us to unde 
why neon and argon, which exist in the atmosphere in larger propor- 
tions than helium, krypton, or xenon, should make their appearance 
in the spectrum of auroras almost to the exclusion of nitrogen and 
oxygen. How much depends not only on the constitution and it 
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may be pM. of the 8, but also on the character of the 
electric discharge, is evident from the difference between the spectra 
at the cathode and anode in different gases, notably in nitrogen and 
argon, and not less remarkably in the more volatile compounds of 
the atmosphere. Pauleen thinks the auroral spectrum wholly due 
to cathodic rays. Without stopping to discuse that question, it is 
certain that in the character of the electric diecharge produce 
definite changes 1n the spectra excited by them. It has long been 
known that in many spectra the n which are inconspicuous with 
an uncondensed electric discharge become very pronounced when a 
Leyden jar is in the circuit. This used to be ascribed to a higher 
temperature in this condensed spark, though measurements of that 
temperature have not borne out the explanation. 


Schuster and Hemsalech have shown that these changes of spectra 
are in part due to the oscillatory character of the condenter discharge: 
which may be enhanced by self-induction, and the corresponding 
change of spectrum thereby made more pronounced. Lightning we 
should expect to reeemble condensed discharge much more than 
aurora, but this is not borne out by the Pickering’s recent 
analysis of the spectrum of a flash obtained by photography show 
out of 19 lines measured by him, only two which can be assign 
with probe T to nitrogen and oxygen, while three hydrogen rays 
most likely due to water are very conepicuous, and 11 may be reason- 
ably ascribed to argon, krypton and xenon, one to more volatile gas 
of the neon class, and the brightest ray of all is but a very little less 
refrangible than the characteristic auroral ray, and coincides with a 
strong ray of calcium, but also lies between, and close to, an argon 
and a neon ray, neither of them weak rays There may be some 
doubt about the identification of the epectral rays of auroras because of 
the wide limits of the probable errors in measuring wave-lengths so 
faint as most of them are, but there із no such doubt about the 
wave-lengths of the rays in solar protuberances measured by 
Deslandres and Hale. Stassano found that these rays, 44in number, 
lying between the Fraunhofer line F апа 3,148 in the ultra-violet 
agree very cloeely with rays which Prof. Liveing and myself 
measured in the spectra of [Ше most volatile atmospheric 


gases, 

It will be remembered that one of the earliest suggestions as to the 
nature of solar prominences was that they were colar auroras. This 
supposition ot to explain the marvellous rapidity of their 
changes, and the apparent suspension of brilliant self-luminous 
clouds at enormous heighta above the sun’s surface. Now, the iden- 
tification of the rays of their spectra with those of the most volatile 
gases, which also furnish many of the auroral rays, certainly supports 
that suggestion. A stronger support, however, seems to be given to 
it by the results obtained at the total eclipse of May, 1901, by the 
American expedition to Sumatra. In the Astrophysical Journal for 
June last is a list of 339 lines in the spectrum of the corona photo- 
graphed by Humphreys, during totality, with a very large concave 
grating. Of these no fewer than 209 do not differ from lines we have 
measured in the most volatile gases of the atmosphere, or in: krypton 
or xenon, by more than one unit of wave-length on Armstrong’s scale, 
а quantity within the limit of probable error. Of the remainder, a 
gcod many agree to a like degree with argon lines, a very few with 
oxygen lines, and atill fewer with nitrogen lines ; the characteristic 
green auroral ray, which is not in the range of Humphrey’s photo- 
graphs, also жеч within a small fraction of a unit of wave-length 
with one of the rays emitted by the most volatile atmospheric gas. 
Taking into account the Fraunhofer lines H, K, and G, usually 
ascribed to calcium, there remain only 55 lines of the 339 unaccounted 
for to the degree of probability indicated. Of these, considerably more 
than half are very weak lines which have not depicted themselves on 
more than one of the six films exposed, and extend but a very short 
distance into the sun's atmosphere. There are, however, seven 
which are stronger lines, and reach to a considerable height above 
the sun’s rim, and all have depicted themselves on at least four of 
the six films. If there be no considerable error in the wave-lengths 
assigned (and such is not likely to be the case), these lines may 

rhaps be due to some volatile element which may yet be discovered 
1a our atmosphere. However that may be, the very great number 
of close coincidences between the auroral rays and those which are 
emitted under electric excitement by gases of our atmosphere almost 
constrains us to believe, what is indeed most probable on other 
grounds, that the sun’s coronal atmosphere is composed of the same 
substances as the earth’s, and that it is rendered luminous in the 
same way—namely, by electric discharges. 


This conclusion has plainly an important bearing on the explana- 
tion which should be given of the outburat of new stars and of the 
extraordinary and rapid changes in their spectra. Moreover, leaving 
‚ on one side the question whether gases ever become luminous by the 
direct action of heat, apart from such transfers of energy as occur in 
chemical change and electric disturbance, it demands a revision of 
the theories which attribute more permanent differences between the 
spectra of different stars to differences of temperature, and a fuller 
consideration of the question whether they cannot with better reason 
be explained by differences in the electric conditions which prevail 
in the stella atmosphere, 


If we turn to the question what is the cause of the electric dis- 
charges which are arg tl believed to occasion auroras, but of which 
little more has hitherto been known than that they are connected 
with sun spots and solar eruptions, recent studies of electric dis- 
charges in high vacua, with which the names of Crookes, Róntgen, 
Lenard, and J. J. Thomson will always be associated, have opened 
the way for Arrhenius to suggest a definite and rational answer. He 

ints out that the frequent disturbances which we know to occur 
in the sun muet cause electric discharges in the sun’s atmosphere far 
exceeding any that occur in that of the earth. These will be attended 
with an lonisation of the gases, and the negative ions will stream 
away through the outer atmosphere of the sun into the interplanetary 
space, becoming, as Wilson has shown, nuclei of gation of con- 
densable ро and cosmic dust. The liquid and solid particles 
thus formed will be of various sizes ; the larger will gravitate back’ 
to the sun, while those with diameters less than one and a-half thou-' 
sandths of a millim but nevertheless greater than a wave-length 
of light, will, in accordance with Clerk-Maxwell’s electromagnetic 
theory, be driven away from the sun by the incidence of the solar 
rays upon them, with velocities which may become enormour, until 
they meet other celestial bodies, or increase their dimensions by 
picki g up more cosmic dust or diminish them by evaporation. The 
earth will catch its share of such particles on the side which is. 
turned towards the sun, and its upper atmosphere will thereby 


become negatively electrified until the potential of the charge 
reaches such a point that a di occurs, which will be repeated 
as more particles reach the earth. 


This theory not only accounts for the auroral discharges, and the 
coincidence of their times of greatest frequency with those of the 
maxima of sun spots, but also for the minor maxima and minima 
The vernal and autumnal maxima occur when the line through the 
earth and sun has its greatest inclination to the solar equator, so that 
the earth is more directly exposed tothe region of maximum of sun 
spots, while the 26 days period corresponds closely with the period 
of rotation of that part of the solar surface where facule are most 
abundant. J. J. Thomson has pointed out, as a consequence of the 
Richardson observations, that negative ions will be constantly stream- 
ing from the sun merely r ed as a hot body, but this is not 
inconsistent with the supposition that there will be an excess of this 
emission in eruptions, and from the regions of facul». Arrhenius’ 
theory accounts also, in a way which seems the most satisfactory 
hitherto enunciated, for the appearances presented by cometa The 
solid parts of these objects absorb the eun’s rays, and as they approach 
the sun become heated on the side turned towards him until the 
volatile substances frozen in or upon them are evaporated and. 
diffused in the gaseous state in surrounding space, where they get 
cooled to the temperature of liquefaction and aggregated in drops 
about the negative ions, The larger of these drops gravitate towards 
the sun and form clouds of the coma about the head, while the: 
smaller are driven by the incidence of the sun’s light upon them away 
from the sun and form the tail. The curvature of the tail i ui. 
as Bredichin has shown, on the rate at which the particles are driven, 
which in turn depends on the aize and specific gravity of the particles, 
and these will vary with the density of the vapour from which they 
are formed and the frequency of the negative ions which collect 
them. In any case, Arrhenius’ theory is a most suggestive one, not 
only with reference to auroras and cometa, and the solar corona and 
chromosphere, but also as to the constitution of the photosphere itself. 


Various Low-Temperature Researches. 


We may now summarise some of the results which have already 
been attained by low-temperature studies, In the first place, the 
great majority of chemical interactions are entirely suspended, but 
an element of such exceptional powers of combination as fluorine is 
still active at the temperature of liquid air. Whether solid fluorine 
and liquid hydrogen would interact no one can at present say. Bodies 
naturally become denser, but even a highly expansive substance like 
ice does not appear to reach the density of water at the lowest tempe- 
rature. This is confirmatory of the view that the particles of matter 
under such conditions are not packed in the closest possible way. 
The force of cohesion is greatly increased at low temperatures, as is 
shown by the additional stress required to rupture metallic wires. 
This fact is of interest in connection with two conflicting theories of 
matter. Lord Kelvin’s view is that the forces that hold together 
the particles of bodies may be accounted for without assuming any 
other agency than gravitatiou or any other law than the Newtonian. 
An өр view is that the phenomena of the aggregation of mole- 
cules depend upon the molecular vibration as a physical cause. 
Hence, at the zero of absolute temperature, this vibrating energy 
being in complete abeyance, the phenomena of cohesion should cease 
to exist, and matter generally be reduced to an incoherent-heap of 
coemic dust. This second view receives no support from experiment. 

The photographic action of light is diminished at the temperature 
of liquid air to about 20 per cent. of its ordinary efficiency, and at 
the still lower temperature of liquid hydrogen only about 10 per 
cent. of the original sensitivity remains. At the temperature of 
liquid air or liquid hydrogen a large range of organic bodies and 
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many inorganic ones acquire under exposure to violet light the pro- 
party of . Such bodies glow faintly so Iong as they 
are kept cold, but become exceedingly brilliant during the period 
when the temperature is rising. Even solid air is a phosphorescent 
body. All the alkaline earth sulphides which phophoresce brilliantly 
at the ordinary temperature lose this property when cooled, to be 
revived on heating; but such bodies in the first instance may be 
stimulated through the absorption of light at the lowest tempera- 
tures, Radio-active bodies, on the other hand, like radium, which are 
naturally self-luminous, maintain this luminosity unimpaired at the 
very lowest temperatures, and are still capable of inducing phospho- 
rescence in bodies like the platino-cyanides, Some crystals become 
for a time self-luminous when cooled in liquid air or hydrogen, owing 
to the induced electric stimulation causing discharges between the 
crystal molecules. This phenomenon is very pronounced with nitrate 
of uranium and some platino-cyanides. 


In conjunction with Prof. Fleming a long series of experiments 
was made on the electric and magnetic properties of bodies at low 
temperatures, The subjects that have been under investigation may 
be ified as follows :—The thermo.electric powers of pure metals, 
the magnetic properties of iron and steel, dielectric constants, the 
magnon and electric constants of liquid oxygen, magnetic sus- 
ceptibility. 

Fhe 3 have shown that electric conductivity in pure 
metals varies almost inversely as the absolute temperature down to 
minus 200deg., but that this law is greatly affected by the presence 
of the most minute amount ofimpurity. Hence the results amount 
to a proof that electric resistance in pure metals is closely depen- 
dent upon the molecular or atomic motion which gives rise to tem- 
perature, and that the process by which the energy constituting what 
is called an electric current is dissipated essentially depends upon 
non-homogeneity of structure and upon the absolute temperature of 
the material. It might be inferred that at the zero of absolute 
temperature resistance would vanish altogether, and all pure metals 
become perfect conductors of electricity. This conclusion, however, 
has been rendered very doubtful by subsequent observations made at 
still lower temperatures, which appear to point to an ultimate finite 
resistance, Thus the temperature at which copper was assumed to 
have no resistance was minus 223deg., but that metal has been cooled 
to minus 253deg. without getting rid of all resistance. The reduction 
in resistance of some of the metals at the boiling-point of hydrogen 
is very remarkable. Thus copper has only 1 per cent, gold and 
platinum 3 per cent. and silver 4 per cent. of the resistance they 
possessed at zero C., but iron still retains 12 per cent. of its initial 
resistance. In the case of alloys and impure metals, cold brings 
about a much smaller decrease in resistivity, and in the case of car- 
bon and insulators like gutta-percha, glass, ebonite, &c., their 
resistivity steadily increases. The enórmous increase in resistance 
of bismuth when transversely magnetised and cooled was also dis- 
covered in the course of these experiments. The study of dielectric 
constants at low temperatures has resulted in the discovery of some 
interesting facts. A fundamental deduction from Max well's theory 
is that the square of the refractive index of a body should be the 
same number as its dielectric constant. So far, however, from this 
being the case generally, the exceptions are fat more numerous than 
the coincidences, It has been shown in the case of many substances, 
such as ice and glass, that an increase in the frequency of the alter- 
nating E.M.F. results in a reduction of the dielectric constant to a 
value more consistent with Maxwell's Jaw. By experiments upon 
many eubstanees it is shown that even a moderate increase of fre- 
quency brings the large dielectric constant to values quite near to 
that required by Maxwell'slaw. It was thus shown that low tem- 
perature has the same effect as high frequency in annulling the 
abnormal dielectric values. The exact measurement of the dielectric 
constant of liquid oxygen as well as its magnetic permeability, com- 
bined with the optical determination of the refractive index, showed 
that liquid oxygen strictly obeys Maxwell’s electro-optic law even at 
very low electric frequencies, 


In magnetic work the result of greatest value is the proof that 
magnetic susceptibility varies inversely as the absolute temperature. 
This shows that the magnetisation of paramagnetic bodies is an 
affair of orientation of molecules, and it & ta that at the absolute 
zero all the feebly paramagnetic bodies will be strongly magnetic. 
The diamagnetism ot bismuth was found to be increased at low tem- 
peratures. The magnetic moment of a steel magnet is temporarily 
increased by cooling in liquid air, but the increase seems to have 
reached a limit, because on further cooling to the temperature of 
liquid hydrogen hardly any further change was observed. The study 
of the thermo-electric relations of the metals at low temperatures 
resulted iu a great extension of the well-known Tait thermo-electric 
старга. Tait found that the thermo-electric power of the metals 
could be expressed by a linear function of the absolute temperature, 
but at the extreme range of temperature now under consideration 
this law was found not to hold generally ; and, further, it appeared 
that many abrupt electric changes take place, which originate pro- 
bably from specific molecular changes occurring in the metal. The 
thermo-electric neutral points of certain metals, such as lead and 


gold, which are located about or below the boiling point of hydrogen, 
ave been found to be a convenient means of defining specific tem- 
peratures in this exceptional part of the acale. 
The effect of cold upon the life of living organisma is a matter of 
at intrinsic interest, as well as of wide theoretical importance, 
xperiment indicates that moderately high temperatures are much 
more fatal, at least to the lower forms of life, than are exceedingly 
low ones. A similar persistence of life in seeds has been demon. 
strated even at the lowest temperatures. Bacteria are minute 
vegetable cells, the standard of measurement for which is the 
* micron." Yet it has been found possible to completely triturate 
these microscopic cells when the operation is carried out at the tem- 
perature of liquid air, the cells then being frozen into hard breakable 
masses, The ehon organiem has been treated in this way, and the 
cell plasma obtained for the purpose of studying its toxic and 
immunising proportion It would hardly have been anticipated that 
liquid air should find such immediate application in biological 
research, A research by Prof. Macfayden, just concluded, has shown 
that many varieties of micro-organisms can be exposed to the tem- 
perature of liquid air for a period of six months without any appre- 
ciable loss of vitality, although at such a temperature the ordinary 
chemical processes of the cell must cease. At such a temperature 
the cells cannot be said to be either alive or dead, in the ordinary 
acceptation of these words. It is a new and hitherto unobtained 
condition of living matter—a third state. 


. And now, to conclude an address which must have sorely tared 
your ке I may remind you that I commenced by referring to 
the plaint of Elizabethan science, that cold was not a natural avail- 
able product. In the course of a long struggle with Nature, man, 
by the application of intelligent and steady industry, has acquired a 
control over this agency which enables him to produce it at will, and 
with almost any degree of intensity, short of a limit defined by the 
very nature of things. But the success in working what appears, 
at first sight, to be a quarry of research that would soon suffer 
exhaustion, has only brought him to the threshold of new labyrinths, 
the entanglements of which frustrate, with a seemingly invulnerable 
complexity, the hopes of further progrees. In a legitimate sense all 
genuine scientific workers feel that they are “the inheritors of 
unfulfilled renown.” The battlefields of science are the centres of a 
perpetual warfare, in which there is no hope of final victory, although 
partial conquest is ever triumphantly encouraging the continuance of 
the disciplined and strenuous attack on the seemingly impregnable 
fortress of Nature. To serve in the scientific army, to have shown 
come initiative, and to be rewarded by the consciousness that 
in the eyes of his comrades he bears the accredited accolade of suc- 
ceasful endeavour, is enough to satisfy the legitimate ambition of 
every earnest student of Nature. The real warranty that the march 
of progress in the fature will be as glorious as in the past lies in the 
papens reinforcement of the scientific ranks by recruits animated 

y such a spirit, and proud to obtain such a reward. 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN 
ALUMINIUM ALLOYS AS AFFECTED BY EXPO. 
SURE TO LONDON ATMOSPHERE.* 


BY ERNEST WILSON, 
(Professor of Electrical Engineering, King’s College, London.) 


The physical properties ot certain light aluminium alloys have 
formed the subject of a communication,t and, as stated therein, a 
specimen of each alloy was placed on the roof of King's College, 
London, in order to investigate the effect of exposure to London 
atmosphere. The specimens are in the form of wire, 0 126in. 
(3 9mm.) diameter, supported on a wooden frame, and were placed 
on the roof on June 11, 1901. They have been tested after about 
13 months’ exposure, and have revealed some interesting facts. In 
order that the chemical analysis may be ins it is again given 
in the following table, which gives the results of the tests. Itis 
assumed that the observed effects are principally due to pitting at 
the surface, but exposure might also affect the structure of these 
alloys. 

The position of aluminium in the electro-chemical series with 
respect to the other substances in the analysis is as follows: —Al, Mn, 
Zn, Fe, Ni, Cu, Si. We should expect to find that copper, widely 
separated as it is, would be effective in the production of corrosion. 
This is found to be the case (specimens 16, 4, 13, 14, 15), the effect 
increasing with the percentage of copper. Nickel is well separated 
from aluminium in the series, and alone (specimen 20) has consider- 
able effect, but if alloyed with copper (specimen 22) the conductivity 
has slightly increased during exposure. This specimen is specially 


* Paper read at the British Association, Section G, Belfast, 1902. 

+ See Journal Institute of Electrical Engineers, 1902, Part 154, Vol. 
XXXI. ; also British Association Report, 1901 ; also Journal of the Society 
of Arts, December 13, 1901, 
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2 ; Specific resia- | Percentage 
S Analysis. tance іп 10-9 | variation of 
8 F ohms before resistance 

TN exposure on as found on 
Si, | Fe. Cu. Ni. Mn. Zo. June 11, 1901. | July 23, 1902. 
0:51 | 0°37 292 1:81 
0°38 | 0°25 2°88 1:83 
0°38 | 0:25 3354 4-50 
040! 0°31 3°25 6:18 
0:40, 0:40 334 8:07 
0:38 | 022 0:62 2:86 1:98 
0:45 | 0°28 1:20 2:94 1°30 
0°43 | 0:39 2:08 3:07 2:30 
7 | 0°37) 025| 0:05 3°05 121 
0:35| 0:29 | 009 3:24 207 
20 | 0:37 | 1°10 3:18 1:64 
24 | 035| 1:16 | 0:09 297 0-60 
037 028 0*59 3:06 2:49 
0°39 | 0:31 1:20 3:12 2:00 
0°35 | 0°53 0:90 3°03 099 
0:51 | 0°59 0773 533 1:21 
0:43 0°40 1:94 324 2:59 
0°35 029 177 35:26 3521 
0:39 | 0:56 0:38 348 1:95 
0:37 | 0°43. 2 341 – 1:41 
0:39 | 2:57 524 - 0:80 
0:32 | 0°54 509 0:62 
051 | 035 3°30 1°92 
044 | 0°56 3:19 .9:20 


promising, as it has a breaking load of 45, 900lb., and limit of 
elasticity 36,6001b. per square inch. It has, comparatively, a low 
percentage extension (0:146 with 16,250lb. per equare inch), a high 
coefficient of expansion (00000252), and a low temperature coefficient 
for electrical resistance (0 00178 per 1°C. between ОС. and 100°C.). 
Again, iron in the presence of nickel (specimen 21) has slightly 
increased conductivity. This specimen has a comparatively high- 
breaking load of 42,2001b. per square inch, and its conductivity is 
slightly larger than in specimen 22. Silicon is the most widely 
separated of all the substances in the above eeries, and it should be 
remembered that all commercial aluminium contains traces of silicon 
and iron. Since these alloys were supplied the purity of commercial 
aluminium has been greatly improved, so that further research may 
yield results from which more definite deductions may be made. 
For exposed light aluminium alloys it appears that copper alone 
should not be used in the alloy ; the presence of equal amounts 
(about 1 per cent.) of nickel and copper certainly reduces conduc- 
tivity to a small extent, but the gain in mechanical and corrosive 


properties is great. 


PROPOSED MUNICIPAL POWER DISTRIBUTION 
SCHEME AT SUNDERLAND. 


At a special meeting of the Sunderland County Borough Council, 
held on Wednesday, the following recommendations of the Elec- 
tricity and Lighting committee were agreed to :— 

That the scale of charges to motor consumers as set forth in the elec- 
trical and tramways engineer’s report be adopted ; that, in accordance 
with the same report, application be made to the Board of Trade for sanc- 
tion to adopt three-phase high-tension electrical transmission, and that the 
town clerk and the electrical and tramways engineer be authorised to take 
the requisite steps to obtain such sanction ; that the Finance committee 
be directed to take the requisite steps for obtaining the sanction of the 
Local Government Board to the borrowing of £74,000 in respect of such 
scheme. 

The report by Mr. J. F. C. Snell, referred to above, recommends 
that shipbuilders and engine builders should be offered the supply 
of electricity for driving workshop tools on such terms as would 
render it unprofitable for each firm to instal its own plant. Such a 
supply, the report states, would react favourably both on the Cor- 
poration’s own electricity department and also on the general trade 
output of the town. 

P to the present, it is stated, the demand for current and the out- 
put have grown steadily. The cost per unit has compared favourably 
with that prevailing in other towns, and, in spite of the extremely 
low price of gas, the concern has been able to pay sinking fund and 
interest, leaving a small net profit balance. But the cost of pro- 
duction is still about 14d. per unit, to which must be added 1d. for 
interest and sinking fund, making the total cost about 23d. The cost 
of supply depends most largely on the load-factor—+. e., the propor- 
tion of units actually generated to the number of units that could be 
generated with the plant working at full capacity allthe year. The 


greater the number of units generated the less the cost. Shipyards 
and engine works have as high a load-factor as 30 per cent., whereas 
ordinary lighting consumers are as low as 9 per cent., and hotels and 
public-houses 18 per cent, 

Mr. Snell goes on to state that he has ascertained that the cost to 
а shipyard for providing its own energy varies from 12d. to 1d. per 
unit. In order, therefore, to supply these consumers, the Corpora- 
tion must be prepared to supply at about this figure. Not only can 
this be done without unfairness to other classes of consumers, but, 
Mr. Snell statee, unless this class of power consumer can be obtained 
the minimum charges to all classes can never be reached, and it 
would be hurtful to the interests of everybody concerned. If the 
demand for power for motors were received, the tramways depart- 
ment, which now pays 2d. would, he saye, be able to look forward 
to thetime when a price only a little higher than that proposed for 
the shipyards would be charged to them. Otherwise, they would 
never be able to reduce the cost to the trams below 12d. or 184. 

The scale of charges proposed for motors is :— 


0 to 500 units per quarter 5 cent. — 28d 
501 to 1,000 Hitto fii Cate LO ran = › 
1,001 to 1,500 ditto ess. 16 do. 23d. 
1,501 2.500 dite 20 do. 2d. 
2,501 to 5,000 айю 25 do 13d. 
5,001 to 7.500 Atte 50 do. Id. 
7,501 to 10, 000 або а... 55 do =18d. 
10,001 to 25,000 ditto — | ........... 40 do. IId. 
25,001 to 50,000 dito а... 45 do. lid. 
50,000 to 100,000 ditto .  .......... 50 do. =1}d 
100,001 and over ао 3 165 do. =lłd 


At the present moment, continues the report, satisfactory negotia- 
tions are in progress with six of the large works iii the borough, 
besides a large number of smaller power consumers, who, Mr. Snell 
thinks, would be prepared to enter into agreements upon the above 
basis and covering a term of years. The combined output to these 
works would reach 2} million units, or more than the total output of 
the Sunderland electricity works in 1901. This refers to only six 
shipyards out of a possible 21. 

The supply has hitherto been by low-pressure continuous current, 
but Mr. Snell recommends that the transmission in future should be 
by the three-phase high-pressure current, generated at a pressure of 
5,500 volts and a frequency of 50 cycles per second. The current 
80 egre at Hylton-road would be transmitted by high-pressure 
cables to certain sub-stations, at which there would be motor- 
generaron, furnishing low-pressure continuous current to the distri- 

uting network. The formal sanction of the Board of Trade to the 
scheme has still to bə obtained ; but Mr. Snell has already inter- 
viewed Mr. Trotter, the electrical adviser to the Board of Trade, 
who, he says, has unofficially intimated that the proposal would be 
confirmed. It is торо that additional sub-stations should be 
created at the South Docks, Hendon, Pallion and Monkwearmouth. 

The estimate for carrying out the scheme is as follows :—T wo 
300kw. three-phase generators, two 700kw. three-phase steam gene- 
rators, three Lancashire boilers, high-tension switchboard and cable 
connections, £27,920 ; Monkwearmouth sub-station, two 275kw. 
motor-generators, battery switchboards, land and buildings, £7,975 ; 
South Docks sub-station, two 250kw. motor-generators, one 500kw. 
motor-generator and building, 46, 820; Hendon’ sub-station, two 
250kw. motor-generators, switchboards, land and building, £5,170 ; 
Pallion sub-station two 250kw. motor-generators, switch and 
buildings, £4,455; high-pressure transmission mains, £18,308 ; 
total £70,648. 

It will also be necessary sooner or later to lay additional low- 
tension mains, estimated at £3,000, making a grand total of £73,648. 

As the first requirements will be at the South Docks and Monk- | 
wearmouth, Mr. Snell states that it will only be necessary to instal 
the following plant at the outset :—At Hylton-road station, one 
700kw. steam three-phase generator, two 300kw. three-phase genera- 
tors, one Lancashire boiler, high-tension switchboard, &c., £11,000 ; 
South Docks station, two 250kw. motor-generators, switchboards, 
buildings, &c., £9,800; Monkwearmouth sub-station, two motor- 
generators, awitchboards, &c., £9,835 ; total £30,335. 

The estimate for 1903-4 shows an output of 3,610,000 units. The 
cost of generation, &c., is put down at £19,045, and the revenue 
£35,575, leaving a profit of £16,530 ; and after paying sinking 
Ps and interest amounting to £15,000 there isa net balance of 

1,530. | 

It is stated that the North Eastern Marine Engineering Works 
have already applied for power, and will require about 600,000 units 
per annum. . - 

This report gave rise to considerable discussion at the meetiog of the 
Council on Wednesday. Alderman Bruce, chairman of the Electricity 
committee, and Mr. Snell, explained the nature of the recommendations, 
and Mr. D. Bell seconded the resolution for their adoption. Mr. T. Sum- 
merbell thought it unfair that the tramways should be charged more per 
unit than other power consumers, and Alderman Ranken criticised the 
whole- principle of the scheme. The report and recommendations were 
ultimately adopted, 27 members voting for them, one against, and seven 
not voting. 
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PROF. J. J. THOMSON ON RADIO-ACTIVITY. 


Exactly 50 years ago, at the first meeting of the British 
Association in the city of Belfast, Sir GEORGE GABRIEL STOKES 
delivered, as one of the evening discourses, his famous lecture 
on Recent Discoveries in Light." At that time the atten- 
tion of physicists was closely directed to the curious action of 
certain bodies in emitting light at ordinary temperatares, and 
the main subject of Sir George бтокез' address was the then 
little understood phenomenon of fluorescence It із a remark- 
able coincidence that the British Association, meeting after half 
a century in the same Irish city, should listen at one of the 
usual two evening discourses to а lecture by Prof. J.J. 'Тномзох 
on the most recent researches tending to throw light on the 
true nature and cause of phosphorescence—viz., **Becquerel 
Rays апа Radio-Activity.” It is worthy of note, moreover, as 
Lord Rayzeiex pointed out when proposing a vote of thanks 
to Prof. Тномвом for his brilliant lecture, that the series of 
discoveries which were described in that lecture, and formed the 
clue to phosphoresence and much besides, have all been made 
within the past fiva years. Thus, although the essential 
phenomena of radio-activity have been known to physicists 
for at least 50 years, it is only within the last half-decade that 
there has been any clue to their real cause. Doubtless much 
of this tardiness has been produced by too close an adherence 
to the undulatory theory of radiation, or, rather, from an 
unwillingness to perceive the consistency between this theory 
and the scorned emission theory in certain circumstances. It 
is indeed true, as Prof. Тномѕәм observed during his lecture, 
that had the researches connected with radio-activity which 
have been made recently actually been made before the 
triumph of the undulatory theory, that theory would have had 
& very much harder fight for recognition. 

Prof. Тномвох traced the developments in radio-action 
research from the discovery of Röntgen rays down to the pre- 
sent time. It was the Röntgen ray which first gave the clue 
to the true action of uranium and other phosphorescent bodies, 
and it was Prof. BecouEREL who first followed up this clue to 
a successful conclusion. Hence, the radiations or luminous 
emauations from uranium and other radio active bodies were 
now called Becquerel rays. The chance event of a photo- 
graphic plate, wrapped in light-proof material, being put 
away for several days in a dark drawer, in company with 
a piece of phosphorescing uranium salt, was the start- 
ing point of Prof. BEcquEREL's research. The phospho- 
rescence had produced its effect on the plate, in spite 
of the darkness and the light-proof envelope. This pointed 
strongly to a resemblance between the phosphorescence and 
Rontgen rays, or some kindred emanation. Nevertheless, the 
actual piece of uranium salt used, having previously been 
exposed to ordinary light—in fact, to bright sunlight—was 
under suspicion of producing. its photographic) (effect by 
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virtue of this prior charging with luminous radiation. In 
other words, conclusive evidence was lacking that the 
uranium salt developed a self-originating radiation, and not 
a radiation due to previous exposure to light. Accordingly, 
Prof. BRCOUEREL set about manufacturing some uranium salt 
which should never in the entire course of its existence 
be exposed to light. It was dissolved amidst darkness; and 
in black darkness the crystals were formed and deposited. 
Undiminished in consequence, the phosphorescence still 
occurred, and the sensitive plate was affected as vigorously 
as if the uranium salt had been previously bathed in light. 
This experiment conclusively proved that the luminous ema- 
nations were self-originating and independent of any previous 
influence on the radio-active material. 

Passing quickly in review, by the aid of a few well-selected 
experiments, the most salient properties of radio-active bodies, 
Prof. THOMSON was able towards the end of the hour allotted 
for his lecture to deal with some of the most recent re- 
searches and calculations. Unfortunately, the Grosvenor 
Hall, in which the discourse was given, although an admir- 
able lecture hall from an acoustic point of view, is not well 
adapted to the exhibition of delicate experiments, and 
more than one of Prof. THomson’s elaborate and well-arranged 
experiments had to be abandoned in consequence. Little, 
however, was lost to the audience on this account, for the 
lecturer invariably made so clear what should be expected to 
take place that it was even as if it had actually happened. 
The diselectrification by the presence of radio-active matter 
was exhibited in а variety of forms, one experiment—which 
was quite a success—being Mr. C. Т. R. Wirsow's well-known 
fog experiment. The experiments of RuTHERrFonp in the 
deviation of this form of radiation by a magnetic field were 
also described. The lecturer then passed on to the important 
work accomplished by Prof. and Madame Curie, whose 
patient and laborious researches have imparted an immense 
stimulus to systematic inquiry into radio-active phenomena. 
These experiments are familiar to those of our readers who 
follow the records of radio-active research in these pages : 
the discovery that the Becquerel raya carry an electric charge, 
the detection of radio activity in an immense number of rare 
earths and other bodies, notably—as being of such marked 
character—in pitchblende. Many of these bodies were found 
to exhibit a higher degree of radio-activity than even uranium, 
yet only so when they were in their natural state. Their 
artificial synthesis always yielded a substance possessing no 
marked radio-activity as compared with uranium. Suspicion 
at once naturally arose that there was some unknown sub- 
stance present to which these minerals, in common with the 
uranium salts, owe their radio-active properties. Yet the 
spectroscope gave no indication whatever of the presence of 
any such substance. Long and patient research, with the 
pertinacity of a Бневгоск Horwzs, at length not only put Prof. 
and Madame Curr upon the track of the real substances 
giving rise to radio-action, but also allowed of their concen- 
trating these substances. Three such substances have been 
detected—(1) the well-defined and isolable substance radium, 
(2) a less well-defined and but slightly recognisable substance 
called polonium, and (8) a vague and elusive substance called 
actinium. Of these three essentially radio-active substances, 
polonium and actinium have never been obtained in a 
sufficiently high degree of concentration to make their 
presence visible in the spectroscope. Only by the evi- 
dence of radio-activity can their existence be detected. 
Thus, as Prof. Tomson remarked, it is seen how much more 
delicate than chemical analysis, ar even than spectroscopy, 
i8 radio-activity, as a test of the presence of these substances : 


** It is millions of times more sensitive than chemical analysis, 
and thousands of times more sensitive than the spectroscope.” 
The percentage of radio-active matter in many substances in 
which these properties have been detected is ‘ far less than 
the percentage of gold in sea water." Indeed, after Prof. and 
Madame Cuni had detected radio-activity in pitchblende it 
became necessary to concetrate the essential radio-active con- 
stituent, radium, to no less than 5,000 times higher a degree of 
concentration, before even the spectroscope would give evidence 
of its presence. With such inconceivably minute traces of 
matter are we thus dealing, in the refinements of this 
fascinating research. 

The question raises itself as to what is the rate, in measur- 
able units, at which these self-originating emanations are 
constantly going on. There are two rates to be considered : 
firat, the rate at which matter is being projected from the 
surface of the radio-active material; secondly, the rate at 
which energy is being given off in the process. Prof. Тном. 
son’s answers to these two questions caused his audience much 
astonishment. So slowly, in the case of pure radium for 
instance, is matter being thrown off by the radio-activity, that 
it would occupy one square centimetse of surface a million 
years to throw off only one-thousandth of a milligramme of the 
substance. Yet visible, not to say vigorous emanations 
are ргозеедіоб uninterruptedly from that surface. The 
energy thrown off is at a far more rapid rate, being suff- 
cient, within the million years, to melt a layer of ice a 
quarter of a mile thick. It remains yet to be explained how 
the radium maintains its supply of intrinsic energy. Is it by 
virtue of the heat energy of its environment—some peculiar 
atomic constitution enabling it to absorb and transform that 
energy into Becquerel radiation? Or, is it by virtue of the 
normal electrification of its environment—the fact, in other 
words, that the earth and all upon it is negatively charged ? 
Prof. THOMSON, remarking on this latter point, mentioned that 
Messrs. Exster and Сте» have found that a negatively 
charged wire or pointed piece of metal is radio-active. In virtue 
of the earth’s negative charge, moreover, all leaf tips and other 
points connected with earth are found to be radio-active. 
Another recondite matter in connection with radio activity 


is its curious infectiousness, and the recovery in course of 


time of the infected bodies. Placed in contact with barium 
or thorium—or, indeed, almost any substance—a piece of 
radium will gradually impart to the neighbouring substance 
its own radio-active properties, and, still more wonderful to 
relate, it will itself lose those properties. If now the two 
substances be separated for a time, it will be found that the 
barium will gradually loge the properties which contagion 
imparted to it, while, at exactly the same rate, the depleted 
radium will restore itself to its normal radio-activity. The 
entire series of operations may then be repeated many times 
over. Herein is a mystery which physical research is as yet 
unable to fathom. Prof. Тномѕом illustrated it in a homely 
manner. Imagine, he said, that all babies were radio-active 
from the moment they were born to the moment when they 
were 12 months old. Then, although there would be a con- 
tinual supply of fresh babies, the radio-activity of the com- 
munity would not, on the whole, greatly increase, for as many 
babies would pass out of the radio-active state as would be 
born into it. Now imagine that all the radio-active babies in 
the community at any given moment were to be removed to 
some place apart from the community. Then the community 
would for a time lose its radio-activity; but the créche to 
which the infants had been removed would glow with its 
newly-acquired radiation. In time, however, the old com- 
munity would gradually acquire its lost radio- activity, for new 
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babies would be born and cast their glow around; while, in 
exactly the same process of time the crèche would gradually 
lose its radio-activity, for the infants would pass the age limit. 
The community is the radium, and the créche is the infected 
barium ; but Prof. Taomson did not venture any further with 
his analogy. He refrained from giving any hint as to whether 
we are to infer therefrom that, like poets, “ electrons are born, 


not made." 
— —— T ei 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Árpz.] 


An Acetylene Generator.—H. A. Rands has devised a simple 
and convenient arrangement for laboratory use where а small 
quantity of acetylene is desired, free from air and as pure as 
the carbide will permit. It is shown in the diagram. Flask О 
is filled with water, preferably recently boiled, from D, inverted 
and placed in a rest provided for it. Aspirator bottle B is 
partly filled with water, and both it and tube E are connected 
with stopper of flask A, stopper not being in the flask. To 
insure absolute expulsion of air, valves m, » and o are fastened 
slightly open, so as to leak а very little. Flask A is then 
filled to the very top of neck with 95 per cent. alcohol, into 
which are dropped a few pieces of calcium carbide, after which 
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the flask is raised, the stopper pressed tightly in place, and 
flask supported at desired height on convenient blocks. Valve m 
is then closed tightly, and o and » opened full. The reaction 
will be very slow at first, and the gas first formed will collect at 
top of A, the pressure gradually forcing some of the liquid up 
into C. This will continue until foot of E is reached, when 
bubbles will pass up into C, forcing some of the water out, as 
shown. The reaction may be hastened at any time by open- 
ing m for an instant, allowing water to replace some of the 
alcohol. Should the reaction become very rapid, so that the 
small amount of liquid in A becomes heated, the blocks may 
be removed, and a beaker containing water and a few bits of 
ice may be raised up under it, as shown, which will insure 
coolness. When a sufficient quantity of acetylene has been 
obtained n is closed, A removed, and the water about stopper 
will form a perfect seal. 
[Н. A. Ranps, Phys. Review, September, 1902.] 


Empirical Formule.—The method of least squares, now 


accepted as the best method for determining the constants of 


an empirical formula, becomes unwieldy when powers higher 
than the second are introduced. E. G. Brown points out that 


it practically prevents the analytical application of all sorta of 


formule which it might be easily possible to apply by other 
means. He develops a class of formule involving Taylor's 


series, which he calls “ power expansion formule." First, he 
introduces a new variable x, such that for the given experi- 
ments its range shall be as nearly as practicable from 0 to 1. 
Then, instead of simple-power terms, he uses standard" terms 
made up of sums of terms, and compounded of the factors z, 
(1-2), (1-22), (1-42), (3 – 4x), and во on. The first of 
these factors is the negative of the parabola used by Callendar 
in platinum thermometry. Curves of experimental data should 
be traced as bands having twice the experimental error for 
their width. In the graphio process the first term is the 
initial value of the dependent variable as given by. the graph; 
the second is the average rate of charge for the whole experi- 
mental range; the third is the average curvature for the 
whole scale expressed in terms of a parabola; the fourth is 
the difference in curvature of the first and second half of the 
range expressed as a cubic standard formula. Formule and 
curves are given for as many as nine terms. 
IE. G. Brown, Trans. New Zealand Inst., 34, 1902.] 


Length of Magnetised Wires under Tension.—K. Honda and 
S. Shimizu have repeated Bidwell’s experiments with an 
improved apparatus, which allows of the tension being made 
very small, and thus brings out the characteristic difference 
between nickel, iron, and nickel-steel shown in the diagram. 
T is the tension in grammes per square millimetre. In soft 
iron there is a distinct elongation in weak fields, but this gives 
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way to a reduction as the field is increased. When the tension 
is increased, the initial elongation disappears, and the effect of 
the field is larger than it was. When the tension is consider- 
able—z.c., when a large proportion of molecules are pulled out of 
their positions of equilibrium under molecular attraction—the 
effect of magnetisation is to reduce the length of the wire, as 
might be expected from the attraction of the molecular cur- 
rents. The elongation under feeble tension, and the uniform 
elongation of nickel-steel must be due to some unexplained 
cause, which urges the molecules apart, while the tension and 
the field is feeble. The behaviour of nickel-steel is all the 
more remarkable, as nickel by itself shows a uniform reduction 
in length even with the feeblest field. 
[Номра and Suiuizv, Phil, Mag., September, 1902.] 


Electric Currents in Plants.—In Waller's experiment, а 
leaf is placed on а glass plate between zinc electrodes, and one 
half of it is illuminated, while the other half is covered with 
black paper. An electric current then passes from the illa- 
minated portion to the dark portion, especially under the red 
rays which are absorbed by chlorophyll. Waller believes this 
current to be due to a direct photo-electric action of the light 
upon the leaf. C. Ries gives a number of reasons for believing 
that it is a photo- chemical current of a non-physiologioal 
nature. In the first place it is not necessary that the leaves 
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be green to show the effect. Then, no current ig indicated 
when the electrodes themselves are covered. The effect also 
depends upon the material of the electrodes. When copper 
or silver electrodes are substituted for the zinc electrodes the 
current is reversed, and it is greatly reduced by carefully 
cleaning the electrodes. The effect is practically the same 
when the electrodes are dipped into the juice of the leaves 
instead of being in contact with them. The author believes 
the phenomenon to be identical with the photo-chemical cur- 
rents observed by Hankel, Schmidt, Luggin, Pellat, and others, 
and to be mainly due to the sodium, potassium, and calcium 
compounds contained in the plants. The effect is enhanced 
by chlorophyll, just as it is by a variety of other dies and 
pigments. [C. Rigs, PAysikal. Zeitschr., August 15, 1902.] 


Atmospheric Electricity.—W. Caspari has made some valu- 
able observations of the dissipation of electricity at Brienz, on 
the Rothorn, and on Monte Rosa. Some of the observations 
are very characteristic of Fóhn weather, with its strong pre- 
cipitations alternating with clear periods of very limpid air. 
During those periods there is great ionisation of the air and 
large prevalence of positive ions. Thus, on the Rothorn, on 
August 27th, the coefficient of dissipation of positive electricity 
was 6:84, and of negative electricity 20:98. On the Col d'Olen, 
Monte Rosa, the coefficients were 4:69 and 8:56 respectively 
on a foggy day, and 18:86 and 17:11 respectively on a clear 
day. On Monte Rosa, between September 4th and Septem- 
ber 8th, there was a regular alternation between snowstorms 
and sunny weather, always marked by a similar change from 
prevalent negative and positive ions respectively. There is a 
close connection between ionisation and mountain sickness. 
A bad place for mountain sickness was the Lyssjoch, altitude 
4,000 metres, at the edge of a vast ice cleft. The coefficients 
of positive and negative dissipation at that place were 18:16 
and 51-44 respectively, probably the highest ever observed. 
The high ionisation was probably due to the same cause as 
that which produces it in a cellar. An excess of free ions 
evidently acts as a poison. 

(W. Caspar, Physikal. Zeitschr., August 15, 1902.) 


Generation of Réntyen Rays.—T. Tommasina formulates 
the following novel view of the formation of Röntgen rays: 
The electrio flux starting from the anode follows the lines of 
electric force, forming its own conductors, which consist of 
polarised alignments of radiant matter, as is the case in the 
production of electric phantoms by conducting powders in 
liquid dielectrics. The flux being of an oscillating character 
gives rise to a periodical destruction of the contacts, and thus 
produces vibrations which become visible in the form of 
luminescence. The cathode is not the only source of cathode 
or X-rays, as these may also be generated at the walls of the 
tube, and generally at any point where the anode flux is 
reflected. It is not necessary, as alleged by Semenov, that 
the anticathode be insulated. Cathode rays can be produced 
in а conical tube in which an electrode is placed at the top of 
the cone, and another in a side tube, by joining the former 
electrode to the positive pole of an induction coil through a 
water resistance, and leaving the other electrode and the other 
pole insulated. This would apparently mean that the impact 
of positive ions is sufficient to elicit negative ions and pro- 
duce Röntgen rays. The production of the latter, which 
require a high velocity of impact, could hardly be due to the 
impact of slow positive ions. 

LT. Tommasina, Comptes Rendus, August 11, 1902.) 


LIST OF THE ELECTRICAL PAPERS READ AT THE 
BRITISH ASSOCIATION MEETING AT BELFAST. 


The following is a complete list of electrical Papers read 
and reports presented at the Belfast meeting of the British 
Association, September 10 to 16, 1902 :— 

Section A.— Mathematical and Physical Science. 

Presidential address by Prof. John Purser. 

“ On the Question as to the Accurate Conservation of Weight in Chemical 
Reactions,” by the Right Hon. Lord Rayleigh, F.R.S. 


* Motion of a Detached Thread of Liquid in a Capillary Tube," 
Prof. W. B. Morton and W. Hawthorn. id 


“Further Experiments by the Thermal Method on tbe Variation of the 
Critical Velocity of Water with Temperature,” by Dr. H. T. Barnes. 

“А New Bolometer for Recording the Total Daily Amount of Solar 
Radiation, by Dr. W. E. Wilson, Е R. S. 

* On the Variation of the Specific Heat of Mercury with Temperature, 
by the Continuous Flow Method,” by Dr. H. T. Barnes. 

“ Some Experiments on Radiation and Absorption : a Preliminary Study 
for a Standard of Light,” by J. E. Petavel. 

* Animal Thermostat," by the Right Hon. Lord Kelvin, F.R.S. 

* On the Application of the Method of Entropy to Radiant Energy," by 
Dr. J. Larmor, Sec. R. S. 

“The Relation of Voltaic Potential to Temperature, by Dr. J. Larmor, 
Sec. R. S. 

“ Does Motion Through the Ether Cause Double Refraction ?” by the 
Right Hon. Lord Rayleigh, F.R.S. 

Report of the Committee on Electrical Standards. 

* Magnetic Detectors in Space Telegraphy," by Prof. E. Wilson, F.R.S. 
(a New Receiver for Hertzian Oscillations,” by Prof. G. M. Minchin, 

R. 


"A Graphical Method of Determining the Discharge of a Condenser 
Through a Variable Self-induction,” by Dr. E. W. Marchant. 

* Luminoeity and the Kinetic Theory," by J. Butler- Burke. 

“Seamless Aluminium Tube," by H. F. Nalder. 

Section B.—Chemistry. 

„The Atomic Theory Without Hypothesis," by Prof. E. Divers, F. R. S. 

(presidential address). 
Section G. Engineering. 

“ Recent Progress in Large Gas Engines, by A. Humphrey. 

“Steam Turbines,” by the Hon. C. A. Parsons. | 

*5 Undulations Produced in a Koad by the Use of Sledges," by Vaughan. 
Cornish, D.Sc. „ 

“ An Elastic Wheel," by J. Brown, F. R. , 

“ An All-Stations Express, by J. Brown, E.R.S. 

* Water Power in Ireland,” by F. J. Dick. 

“The Future of the Telephone in the United Kingdom,” by J. E. 
Kingsbury. 

“A New Magnetic Testing Instrument,” by F. Holden. 

Alloys of Aluminium,” by Prof. E. Wilson. 

* Some Electrical Instruments," by M. B. Field. 

* 'The Science of the Workshop," by W. Taylor. 

* The Importance of Minor Details in Engineering Work," by M. Hol- 
royd Smith. 

“ On the Specific Utilisation of Materials in Dynamo Construction,” by 
Prof. Silvanus P. Thompson, F.R.S. 

Report of the Committee on the Small Screw Guage. 

* Combustion of Bituminous Fuel," by W. H. Booth. 

“The Prevention of Smoke," by J. S. Raworth. 

The Solignac Boiler," by W. H. Booth. 

“The Making of a Dynamo,” by H. A. Mavor. 

* A Preliminary Note on Gas Engine Explosione," by Н. E. Wimperis. 


Section L. Educational Science. 
Report on “ Teaching of Mathematios,” by Prof. Forsyth. 


ELECTRICITY WORKS ACCOUNTS. 


Norwich Electricity Co. 

A distinct improvement in the position of this undertaking 
isto be discerned in the accounts for 1901. Following a reduced 
fuel bill, the generating costs show a slight diminution, which 
would have been more pronounced had it not been for the 
continued rise in the expenditure on repairs at the station. It 
is noteworthy that while this latter item exhibits an abnor- 
mally high figure, the item of wages at the station is corre- 
spondingly low, so that the two items jointly compare very 
well indeed with the average of company-owned undertakings 
of similar character. Another generating item which has 
remained steady and at a very low figure is that of oil and 
stores, and it is, therefore, not surprising that now the fuel 
charge has fallen to the relatively moderate amount of 0 85d. 
per unit that the total generating and works costs are well 
below the average. Though they have increased, the manage- 
ment and property charges are still low, and consistently share 
in the credit of the low total costa figure of 2:4d. per unit sold. 

Amongst company stations the total revenue, from all 
sources, of 4d. per anit is especially creditable when studied 
in relation to a working profit of 7:19 per cent. of the mean 
capital expended. In fact, it is to a combination of low work- 
ing costs and low capital expenditure relatively to the output 
that the gratifying financial results shown are due. 

A provisional agreement with the Norwich Town Council 
had been entered into for the acquisition by the latter of the 
undertaking from December 31st last subject to the payment 
of a dividend of 6 per cent. free of income tax for 1901. 
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"т NORWICH. SCARBOROUGH. 
Undertaking Worked bg —————— | The Norwich Electricity Co, The Scarborough Electric Supply Co. (Ltd.). 
Date of Commencement of Supply sa =n =a = =m mm | October, 1895. September, 1893. [house transformers, 
System of Supply ses vm iem ó-wire continuous-current with batteries. Alt.-curr. transformer sub-stations and partly 

F. M. Long. F. G. Holden. ) 
YEAR ENDED DEC. 31,1900, | DEC. 21, 1901. DEC. 31,1900. DEC. 31,1901. 
QUANTITIES— 
Unita generated 0000606 —— — — шиш» 2— .. => — — 589,728 

u BOLD (Tor) 22222 2—2—— 1,183,675 1,532,109 321,676 379,743 

„ sold to consumers ee cee ses wee mas nan wan man sme wae es meee 1,183,675 1,332,109 i 321,676 379,743 

„ sold for public lighting, &с, mes sas ma: sa mm nen men mes om — — nil nil 

„ sold for traction . . . ... - — -- nil nil 

used on works mem om — — == — 5,590 4,422 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY .... 5 1 15˙2 e 
Actual maximum supply demanded sas L622 1,170 kilowatts 1,367 kilowatts 382 kilowatts 442 kilowatts 
Load factor . eee ntt 66 одзваа басо —  Ü 11:596 111% 9:627; 981% 
Number of public lamp LLL nil nil nil nil 
Number of consumer see cae nae rrt — 1,858 2,266 592 702 
Connections to mains in 8-c.p, lamps at end of year ... 75,742 87,670 33,343 40,197 
OAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 1,600 9.431 675 1,085 

Per kilowatt Per kilowatt 
CAPITAL— _ Total | capacity, | 79 | capacity. ||- TOt _ capacity. | ТӘ. | capacity. 
AUTHORISED (ror AT) —————————— e £200,000 | £125 £200,000 £822 [100,00 £148 У 
Share —— tis Das tn tan Айн ian зей | 100,000 625 100,000 4171 100,000 | Ў 
Loan (including Debenture charges) 100,000 62°5 100,000 411 — | = — — 
RECEIVED (TOTAL) ...— 222. 118,000 737 | 123,900 510 50995 | 756 995 590 
Share .. ͤ URS ШУ |! ДЕ 43°7 87,500 56'0 50,995 15:6 63,995 59°0 
Loan (including Debenture charges) . 48,000 | 500 56,401 10:9 — — — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) - 82,000 512 76,100 ЗІЗ 49,005 26 36,005 332 
Share (unissued) )] 30,000 187 12,500 5:14 40,000 59˙3 30,000 276 
Share (uncalled) .......—.- r | = — — 9,005 | 154 6,005 5°53 
Loan (including Debentures) -. 52000 | 325 | 65380 262 nl. |... nil — C 
REPAID (TOTAL) "TIE o c тее sen mm T еше теше — —— ro T cl 7898 РЭ" — | — г яа зы мә 
DEPRECIATION pub 22222222 13899 | 869 | 17399" 716 2,000 2 2.648 2:44 
EXPENDED (TOTAL) „а-а сс amem em me 129.98 | 811 146,284 60˙2 53,854 79° 67.990 627 
Lands and buildings „e ses -m sm =» am sas илә am эл эз ame э» 22,496% 14:1 24,047 | 9:89 | ) ; 
тй ord yx нашы DNE 54:8 64,582" 26°6 ; 
ежм Easan 2 ˙ aaa] b | | BL 55,106 227 
Miscellaneous. sm = 3 141 2.549 1:05 


BALANCE OF CAPITAL ACCOUNT — — — — — — === 


| Per unit of Per unit of 
Total. total units Total total units 
REVENUE— E 
eee e r 10804. 
Revenue from supply sessa ses sus sas sas san omm nms =m aas nms oas en | 19,572 3°925d. 21,665 3°903d. 
ü meters, &O, s.s cas ns ses oas wan ems мна wan oem san as 124 01474. 831 0:150d. 
i public lighting ——— — — — — 
" supply for traction а a= — — — — 
miscellaneous sources -.. . ees 22 0:0044. 150 0 027d. 
EXPENDITURE OUT OF REVENUE— 
ТОТА CONTI sec pp post ce P pis cao uum аа.) £12978 294874. | £13,315 2:397d. 
TOTAL WORKS COSTS ...............-.-.—.-— ———— 9,094 1 840d. 9.552 17214. 
Generation of electricity .—..—.—.-—— — — 8,161 I'65ád. 8,094 I'ó66d. 
Fuel (including cartage, &.) 4,745 | .0'961d. 4,719 0:8504. 
Oil, waste, water, store LL“ 287 O0 058d. 525 0˙058d. ' 
Wages C — 1,455* | 02954. 1,649” 0°297d. : 
Repairs and maintenance at вбайор EL 1,6507 | 0°334d. 1,9829 0°357d. x 
Distribution of electricity... cee = ven ves san mee mee mee oa oan wes 933 0°1894. 858 0°15 4d, | 0'084d. 6 
Wages, &. оа ———— эе Sos 1849 | 00574. 1707 0°031d, 170" 0:0524. 87" 00554. 
Repairs, renewals of mains, kc, massas sarme sen man san om 749^ | 01524. 688* 0°124d. 420 00514, 112° 00718. 
Public lighting sasas nn oas oan = а oan oan oan san элю эла wan oan aan one ж — — -- nil — nil —- 
Abtendanos, os ie. cen ooo һе oam cus эин ocn ban 600 „„ = — — — — — —- — 
ROMO WAS. asos .. . ога ont out Боё — — — -- — — — — 
MANAGEMENT AND PROPERTY CHARGES ............... 3,184 0:645d. 3,761 0:678d. 849 0:633d. 1,045 0 661d. 
S A GT — — — — 47 0`035а. 73 00464. 
Rates and taxes „a su can эль can sas oa sais nas oas эше san oon can oan эта ъъ» 982 0°199d, 1,817 0'219d. 0 185d, 
Management „e a om sa aen omn oan ————— 2 202 04464. 2,544 0" 4584. 
БајаАтіев ы. а с он оо оон ses has ous ons ont Фо out cat ous nee 1,7311 05514. 1,889! 0:5404, 
Stationery, &0. occ cesses nan òai cnt can oas oa sas san oan can san sae 125 0:0254. 155 0:024d, 
Establishment charge 156 0:0324. 198 0°036d, 
Law charges x0. ee san om amm am we == == oe san nae 1902 00594. 522" | 00584, 
to mean | to mean 
FINANCIAL RESULTS— Total, рер] TU aper ie 
WORKING PROFIT FOR TER. 22222 £8,627" T 05% £9,836 7127 
Sum carried to Depreciation Fund 3,000 2575 3,500 2:557, 
Sum carried to Reserve Fund................-.—-.—.- — = — 
Net interest on loans (incl. Debenture charges) 1,506 1 07% 1,451 1:057 
Net profit Tor the: year... „„ 4,521 555 4,885 $517 | 
BALANCE FROM LAST ACCOUNT ..............—-.—.—... 125 0'102% 229 01667; | 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 4416 | 363% 5.114 370% | 
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PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 61% 58:8% 
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REVENUE PER MEAN KILOWATT CAPACITY T. £14. 0s. 10d. £11. 3s. 10d, 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN...... 6s. 1d. 5s. 6d 5s. 1d. 4s, 9d. 
Price charged for lighting, per unit „a EL 5d. 5d. 64d. to 51d. / 64d. to 54.7 
Price charged for power, per ипіб 2 i dde 3d, to 14d. Id. to 1d. 214. 24d. 
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Interest at 8} per cent. was to be paid by the Corporation on 
the purchase money from the beginning of the year to date of 
completion of purchase. 


Scarborough Blectric Supply Co. ‚ 

In the case of the Scarborough undertaking all the items 
of generating costs have been reduced, but the fuel and the 
wages at the station are both still too high. Management 
and property charges have slightly increased but are not 
excessive. On the whole the costs of working, while lower 
than last year, still offer opportunities for further improvement, 
as the favourable financial results shown are due mainly to 
the moderate capital expenditure relatively to the output and 
to the somewhat high total revenue. The latter condition 
must operate to check the desirable expansion of the concern. 
The allocation for depreciation continues to be meagre, and 
the net profits shown include £531 from premiums. 

REMARKG. 

NORWICH.—a “ Reserve fnnd"’; includes £6,764 premiums on shares. b Lands 
£5,198, buildings £17,808. c Machinery £35,502, accumulators €?,620, me era £14 648, 
electrical tustraments £2,889. d Over-expended. e Proportion of salsries of engi- 
neers and officers £342. / Buildings £66, engines and boilers 2490, dynamos, exciters 
transformers and motors £511, accumulators and accessories £164, other plant an 
tools £418. g Proportion of salaries of officers. A Of mains £400, of apparatus on 
consumers’ premises £313. i Directors £568, salaries of Tus ue engineers, secre- 
tary, £c., £1,162. j Auditing £60, law 218, insurance E 18. Including rents on 
wiring £335, profit on installation work £453. 1 Reserve fund" ; includes 27,004 
net from premiums. m Buildings £18,855. n Machinery (iocluding £207 written off 
for depreciation) £42,074, accumulators £2,620, meters (inclading £1,663 written off 
for depreciation) £10,533 and instruments £3,355. o Includes £1,960 written off 
meters and machinery. p Proportion of salaries of engineers and officers 2563. 
q Buildings £90, engines and b ilers £875, dynamoa, exciters and motors £322, 
accumulators £1€9, other plant apnd instrumenta £525. 

SCARBOROUGH —a Over-expended. b 263 lighting of works tn 1900 and £55 in 
1901. с Directora £100, salaries of managing engineers, secretary, &c., £162 in 1900 
and £254 in 1901. d Insurance £76, law £62, auditing £36. eIncluding £36 premium 
on shares. f Acoounts over £76 on Wright system, 7d. (1 hour) t» 3d. g Lands 
£1,625. А Machinery £17,067. transformers and motors £3,731, meters 23.119, instru- 
ments £668. i Machinery £22,915, transf: rmers and motors £4 1*7, meters £3,788, 
instruments £079. j Proportion of salsries of engineers and officers £111. & Build- 
ings £2, plant £317. | Pro;ortion of salaries of engineers ani officers £116. 
m Buildings £96, plant 2181. n Proportion of salaries of officere, о Of mains £1 
in 1900 and £53 in 1901; of apparatus on consumers premises £8 in 1900 and £15 in 
1901 ; of Apparatus at dis'ributing stations £36 in 1900 and £15 in 19:1. p Auditing 
£43, law £3, insurance £95. q After adding £534 from premiums. 


————. — — 


PROF. JOHN PERRY’S PRESIDENTIAL ADDRESS TO 
SECTION G OF THE BRITISH ASSOCIATION.* 
(Concluded from page 841.) 


I must not dwell any longer on the three essential parts of a 
соса education which lead to the three powers which all boys оѓ 
fteen ought to possess ; power to use books and to enjoy reading ; 
wer to use mathematics and to enjoy its use; power to study 
ature sympathetically. English Board School boys who go to 
evening classes in many technical schools after they become appren- 
tices are really obtaining this kind of edacation. The Scotch Éduca. 
tion Board is trying to give it to all boys in primary and secondary 
schools. It will, I fear, be some time before the sons of well-to-do 
parents in England have a chance of obtaining it, 

When a boy or man of any age or any kind of experience enters 
an engineering college and wishes to learn the scientific principles 
underlying a trade or profeesion, how onga we to teach him ? Here 
is the reasonable general principle which Profs. Ayrton and Arm- 
strong and I have acted upon, and which has, so far, led us tə much 
success. Whether he comes from a bad or a good school, whether he 
is an old or young boy or man, approach his intelligence through the 
knowledge and experience he already This principle 
involves that we shall compel the teacher to take the pupil's point of 
viewt rather than the pupil the teacher’s ; give the student a choice 
of many directions in which he may study ; let lectures be rather to 
instruct the student how to teach himself than to teach him ; show 
the student how to learn through experiment and how to use books, 
and, except for suggestion and help when asked for, leave him greatly 
to himself If a teacher understands the principle he will have no 
difficulty in carrying it out with any class of students. I myself 

refer to have students of very different qualifications and experience 
in one class, because of the education that each gives to the others. 
Usually, however, except in evening classes, one has a set of boys 
coming from much the same kind of school, and, although perha 
differing considerably as to the places they might take in an ordi- 
examination, really all of much the same average intelligence. 
Perhaps I had better describe how the principle is carried out in 
one case—the sons of well-to-do parents such as now leave English 
schools at about 15 years of age. 

* Delivered at Belfast September 11th. 

f Usually it is assumed that there is only one line of study. In mathe- 
matics it is assumed that a boy has the knowledge and power and past 
experience and leisure of an Alexandrian philosopher. In mechanics we 
assume the boy to be fond of abstract reasoning, that he is a good geome- 
trician who can do the most complex things in geometrical conics, but 
cannot possibly take in the simplest idea of the calculus. 


It was for such boys that the courses of instruction at the Finsbury 
Technical College (the City and Guilds of London Institute) were 
arranged 22 years ago. It was attempted to supply that kind 
of training which ought already to have been given at school, 
together with so much technical training as might enable a boy 
at the end of a two-years' course to enter any kind of factory where 
applied science was important, with an observing eye, an understand- 
ing brain and a fairly skilful hand. The system, in so far as it 
applies to various kinds of mechanical engineering, will be found 
described in one of a small collection of essays called England's 
Neglect of Science,” pp. 57.67.* I am sure that any engineer who 

that deecription will feel satisfied that it was the very beet 
course imaginable for the average boy of the present time. A boy 
was taught how he must teach hi after he entered works. If 
after two or three years in the works he cared to go for a year or so 
to one of the greater colleges, or did not во care, it was assumed that 
he had had such a training as would enable him to choose the course 
which was really the best for him. 

Old Finsbury students are to be found everywhere in important 
posts. The experiment has proved so successful that every London 
polytechnic, every municipal technical school in the country, has 
adopted the system, and in the present state of our schools I feel sure 
that all important colleges ought to adopt the Finsbury system. It 
hardly seems appropriate to apply the word “system " to what was 
во plastic and uncrystallised and nothing to do with any kind 
of ritual. | 

The professors were given a free hand at Finsbury, and there were 
no outside examiners. I need not dwell upon the courses in chemistry 
and physics—some critics might call the subjects rational chemistry 
and applied physics—they were as different from all other courses of 
study in these subjects as the courses on rational mathematics and 
mechanics differed from all courses elsewhere, The couree on 
mechanics was really one on mechanical engineering. There were 
workshops in wood and iron, not to teach trades, but rather to teach 
boys the properties of materials. There were a steam engine and a 
gas engine, and shafting and gearing of many kinds, and dynamos 
which advanced students in turn were allowed to look after under 
competent men. "There was no machine which might not be erperi- 
mented with occasionally. Elementary and advanced courses of 
lectures were given; there was an elaborate system of tutorial 
classes, where numerical and squared paper exercise work was done ; 
there were classes in experimental plane and solid geometry, including 
much graphical calculation ; boys were taught to make drawing-office 
drawings in pencil only, and tracings and blue prints, such as would 
be respected in the workshop, and not the ordinary drawing-class 
drawings, which cannot be respected anywhere; but the most 
important part of the training was in the laboratory, in which every 
student worked, making quantitative experiments An offer of a 
100-ton testing machine for that laboratory was made, but refused ; 
the advanced students usually had one opporinity iven them of 
testing with a large machine, but nət in their own laboratory. I 
consider that there is very little educational value in such a machine ; 
the student thinks of the great machine, f and not of the tiny specimen. 

* The ideas in this Address have been put forward many times by Pro- 
feseor Ayrton and myself. See the following, among other publications :— 
'* England's Neglect of Science (Fisher Unwin) ; Practical Mechanics," 
1881 (Cassell); Applied Mechanics, 1897 (Cassel); The Steam 
Engine, &c., 1898 (Macmillan); Тһе Calculus for Engineers,” 1897, 
(Arnold); “ Recent Syllabuses and Examination Papers of the Science and 
Art Department in Subjects I., VIL, Vp and XXII.“; “Summary of Lec- 
tures on Practical Mathematics (Board of Education); The Work of the 
City and Guilds Central Technical College" (Journal of the Society of 
Arte, July 9, 1897) ; "Inaugural Lecture at Finsbury,” 1879; Address 
at the Coventry Technical Institute," February, 1898 ; Education of au 
Electrical Engineer " (Journal of the Society of Telegraph Engineers and 
of Electricians, September, 1882) ; Presidential Address," Institution of 
Electrical Engineers, January, 1892; “The Best Education for an 
Engineer (Nature) October 12, 1899; Address at a Drawing-room 
Meeting," March, 1887. 

1 These great testing machines, so common in the larger colleges, seem 
to have destroyed all idea of scientific experiment. There is so much that 
the engineer wants to know, and yet laboratory people are persistently and 
lazily repeating old work suggested and begun by engineers of 60 years ago. 
For example, men like Fairbairn and Robert Napier would long ago have 
found out the behaviour of materials under combined stresses. We do not 
even know the condition of strength of iron or steel in a twisted shaft which 
is also a beam. The theory of strength of a gun or thick tube under 
hydraulic pressure is no clearer now than it was 50 years ago. The engi- 
neer asks for actual information derived from actual trial, and we offer him 
the “ cauld kail het again stuff falsely called theoretical, which is found 
in all the text-books (my own among others). These great colleges of 
university rank ought to recognise that it is their duty.to increase know- 
ledge through the work of their advanced students. The duty is not 
neglected in the electrical departments of some of the colleges. Perhaps 
the most instructive reference is to the work done at the Central Technical 
College of the City and Guilds Institute at South Kensington, as described 
by Prof. Ayrton in some of the Papers already referred to. I cannot 
imagine a better development of the Finsbury idea in the work of the 


highest kind of engineering college. 
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Junior students loaded wires and beams, or twisted things with very 
visible weights, and saw exactly what was happening, or they studied 
vibrating bodies. -Many houra were devoted to experiments on a 
battered, rusty, old screw-jack or some other lifting machine, its 
efficiency under many kinds of load being 1 and students 
studied their observations, using squared er, as intently as if 
nobody had ever made such experiments before. . There was one 
piece of apparatus—an old flywheel, bought at a rag-and-bone sho 
—to which kinetic energy was given by a falling weight, which, 
remember, occupied the attention of four white-headed’ directors of 
electric companies in 1882 (evening students) for many weeks. A 
casual first measurement led on to corrections for friction and stiff- 
ness of a cord, and much else of a most interesting kind. At the end 
of six weeks these gentlemen had gained a most thorough computa- 
tional acquaintance with every important pons le of mechanics, а 
knowledge never to be forgotten. They had had a revelation 
such as comes to the true experimenter—but that is too deep a subject. 
Perhaps téachers in the greater colleges will smile in a superior 
way when they hear of this kind of experimental mechanics being 
ed engineering laboratory work. True, it was elementary 
mechanics; but is not every principle which every engineer con- 
stantly needs called a mere elementary principle of mechanics by 
superior persons! I find that these elementary principles are very 
much nown to men who have passed through elaborate mathe- 
- matical studies of mechanics. Students found out in that laboratory 
the worth of formule; they gained courage in making calculations 
from formule, for they had found out ie extent of their own 
ignorance and knowledge. 


` I have never approved of elaborate steam engines got up for 
students’ laboratory exercise work. A professor who had devoted 
much thought. for a year to the construction of such a four-cylinder 
engine showed a friend how any one or any two or any three or all 
four cylinders, with or without jacketing, could be used in all sorts 
of ways. The friend ventured to say: This engine will be used 
just once and never after." 'The professor was angry, but his friend 

roved to be right. The professor made experiments with it once 

imself with a few good students. Unfortunately, it was not a suffi- 
ciently elaborate investigation for publication. Afterwards he never 
had time personally to superintend such work ; his assistants were 
busy at other things; his students could not be trusted with the 
engine by themselves, and to this day it stands in the laboratory a 
beautiful but useless piece of apparatus, At Finsbury there was an 
excellent one-cylinder engine with vapourising condenser. It drove 
the workshops and electric generators. On a field-day it drove an 
electric generator only, and perhaps 30 students made measurements, 
Each of them had already acted as stoker and engine driver, as oiler 
and tester of the machinery lighting fires, taking indicator diagrams, 
weighing coals, opening and c osing cocks from 7 in the morning 
to 10 at night, во that everything was well known to him. They 
maintained three different steady loads for trials of three hours each. 
They divided into groups, one from each group ceasing to take a 
particular kind of observation every 10 minutes and removing to 
another job. All watches were made to agree, and each student 
noted the time of each observation. 
Taking indicator diagrams, checking the speed indicator, takin 
temperature of feed: water, quantity of feed by meter (the meter h 
been carefully checked by gauge-notch, and every other instrument 
used by us had been T weeks before), taking the actual horse- 
poner passing through a dynamometer coupling on the shaft, taking 
iler and valve chest pressures and vacuum pressures on the roof 
and in the engine-room, weighing coals (the calorific value had already 
been tested), taking the horse-power given out by the dynamo, count- 
ing the electric lamps in use, aud so on. Each student was well 
prepared beforehand. During the next week he reduced his own 
Observations, and some of the results were gathered on one great 
table. One lesson that this taught could never be forgotten—how 
the energy of IIb. of coal was disposed of. So much up the chimney 
or by radiation from boiler or steam-jacket and pipes; in condensa- 
tion in the cylinder ; to the condenser ; in engine friction ; in shaft 
friction, Kc. І cannot imagine a more important lesson to a young 
engineer than this one taught through a common working engine. 
The students had the same tort of experience with a gas engine. I 
need hardly say how important it was that the professor himself 
should take charge of the whole work leading up to, during and after 
such а field-day. _ 

. The difficulty about all laboratory exercise work worth the name 
is that of finding demonstrators and assistants who are wise and 
energetic. Through fcolishness and laziness the most beautiful 
eystem becomes an unmeaning routine, and the more smoothly it 
works the lees educational it is. In England just now the curse of 
all education is the small amount of money available for the wages 
of teachers—just enough to attract mediocre men. I have been told, 
and I can easily imagine, that such men have one talent over- 
developed—the talent for making their job softer and softer—until 


at length they just sit at a table, maintaining discipline merely Ьу. 


their presence, answering the questions of such students as are earnest 
enough to come and worry them, In such cases it is absolutely 


These observations were: 


necessary to periodically upset their clockwork arrangements. After 
such an artificial earthquake one might be reminded of what occurred 
at the pool of Betheeda, whose waters had their healin property 

restored when the angel came down and troubled them. Bat for a 

permanently good arrangement there ought to be very much higher 

wages all round in the teaching profession. 

No kind of engineering has developed so rapidly as the electrical. 
Why, it was at the meeting here in Belfast 28 years ago (I remember, 
for I was a secretary of Section A that year, and took the machine to 

ieces afterwards in Lord Kelvin’s laboratory) that there was exhibited 
for the first time in theee islands a small Gramme machine. This 
handmaid of all kinds of engineering is now so important that every 
young engineer may be called uneducated who has not had a training 
in that kind of mechanical engineering which is called electrical 
engineering. Prof. Ayrton’s laboratory at Finsbury is the model 
copied by nd other electrical engineering laboratory in the world. 

He and I the same notions; we had both been students of 
Lord Kelvin; we had worked together in Japan since 1875 ; but 
whereas I was trying to make my system of teaching сас 
engineering re an existing в , or want of system, there was 
no ито над for his to shi fas Thus it will be found that in 
every electrical engineering laboratory the elementary principles are 
made part of a pupil’s mental machinery by many quantitative 
experiments, and nobody suggests that it is mere elementary physies 
which is being taught—a suggestion often enough made about the 
work in my mechanical laboratory. When students know these 
elementary principles well, they can apply their mathematics to the 
subject. As they advance in knowledge they are allowed to find 
out by their own experiments how their simple theories must 
be made more complex in real machines. Their study may be 
very complete, but, however much mathematics and graphical calcu- 
lation may come in, their designs of electrical machinery are really 
based upon the knowledge acquired by them in the electrical and 
mechanical laboratories. 

The electrical engineer has an enormous advantage over other 
engineers ; everything lends itself to exact calculation, and a com- 
pleted machine or any of its parts may be submitted to the most 
searching electrical and magnetic tests, since these tests, unlike those 
applied by other engineers, do not deatroy the body tested. But tor 
this very reason, as a finished product, the electrical engineer cannot 
have that training in the exercise of his judgment in actual practical 
work after he leaves a college that some other engineers must have. 
In tunnelling, earthwork, and building, in ing railways and 

the engineer is emer dependent on the natural conditions 
provided for him, and these conditions are never twice the same. 
There are no simple laws known to us about the way in which sea 


-and river currents will act upon sand and gravel, and engineers who 


have had to do with such problems are continually appealing to 
Nature, continually . and bringing to bear upon 
their work all the knowl and habits of thought that all their 

t experience has given them. I do not know that there is any 


‘Job which a good teacher would have greater pleasure in undertaking 


than the arrangement of a laboratory in which students might study 
for themselves such problems as come before railway, river, 
harbour and coast-protection engineers; there is no such laboratory 


| in existence at the present time, and in any case it could only be of 


use in the way of mere suggestion to an engineer who had already a 
good knowledge of his profession. 

It was a curious illustration of mental inertia that the usual engi- 
neering visitor, even if he was a professor of engineering, always 
кышлы! to suppose that the work done at Finsbury was the same аз 
that done in all the great engineering colleges. Asa matter of fact, 
no subject was taught there in the same manner as it was taught 
elsewhere.* 

Most of the students were preparing for electrical or mechanical 
engineering, and, therefore, we thought it important that nearly every 
profeesor, or demonstrator, or teacher should be an engineer. [ know 
of nothing worse than that an engineering student should be taught 
mathematics, or physics, or chemisty by men who are ignorant of 
engineering, and yet nothing is more common in colleges of applied 
science. f ‘The usual courses are only suitable for men who are pre- 
paring to be mere mathematicians, or mere physicists, or mere 
chemists. Each subject is taken up in a stereotyped way, and it is 
thought quite natural that in one year a student shall have only a 
most elementary knowledge of what is to the teacher such a great 
subject. The young engineer never reaches the advanced parts 
which might be of use to him; he is not sufficiently grounded in 
general principles; his whole cour:e is only a prelim course to 
& more advanced one which there is no intention of allowing him to 


* It is really ludicrous to see how all preachera on technical education 
аге supposed by non-thinking people to hold the same doctrine. The 
people asking for reform in education differ from one another more than 
Erasmus and Luther, and John of Leyden and Knipperdoling. 

t At the most important colleges the usual professor or tutor is often 
ignorant of all subjects except his own, and he generally seems rather 
proud of this; but surely in such a case a man cannot be said to know 


even his own subject. 
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pursue, and, not being quite a fool, he soon sees how useless the 

ig is to him. The professor of chemistry ought to know that 
until a young engineer can calculate exactly bv means of a principle, 
that principle is really unknown to him. For example, take the 
equation eupposed to be known so well, 


2H, + о, == 2H,O А 


‘It is never understood by the ordinary elementary chemical student 
who writes it down so readily. Every one of the six cunning ways 
in which that equation conveys information ought to be as familiar 
to the young D as they are, or ought to be, to the most special- 
ised chemist. ithout this he cannot compute in connection with 
combustion in gas and oil engines and in furnaces. But I have no 
time to dwell on the importance of this kind of exact knowledge in 
the education of an engineer. 

Mathematics and physics and chemistry are usually taught in 
watertight compartments, as if they had no connection with one 
another, Inan шгек ое this ia particularly bad. Every 
subject ought to be taught through illustrations from the professional 
work in which a student is to be engaged. An engineer has been 
wasting his time if he is able to answer the questions of an ordinary 
examination paper in chemistry or pure mathematics. The usual 
mathematical teacher thinks most of those very parts of mathematics 
‘which to an ordinary man who wants to use mathematics are quite 
valuelees, and those parts which would be altogether useful and easy 
enough to understand he never reaches ; and, as I have said, во it is 
also in chemistry. Luckily, the physics professor has usually some 
small knowledge of engineering; at all events he respects it. When 
‘the pure inathematician is compelled to leave the logical sequence 
which he loves to teach mechanics, he is apt scornfully to do what 
‘gives him least trouble—namely, to give as “mechanics” that dis- 
‘guised pure mathematica which forms 90 per cent. of the pretence of 
theory to be found in so many French and German books on 
machinery. As pure mathematical exercise work it is even meaner 
than the stupid exercises in school algebras ; as pretended engineer- 
ing it does much harm, because a student does not find out its futility 
until after he has gone through it, and his enthusiasm for mathe- 
‘matics applied to engineering problems is permanently hurt. But 
how is a poor mathematical professor who dislikes engineering, feeli 
like Pegasus harneered to a common waggon—how is he to distinguis 
good from evil? He fails to see how worthless are some of the books 
on “Theoretical Mechanics" written by mathematical coaches to 
enable students to examinations. An engineer teaching mathe- 
matics would avoid all futilities he would his redsoning on 
that ошеа knowledge already possessed by а student; he 
would know that the finished engineer cannot hope to remember 
anything except a few general principles, but that he ought to be able 
to apply these, clumsily or not, to the solution of any problem what- 
‘soever. Of course he would encourage some of his pupils to take u 
Thomson and Tait, or Rayleigh’s Sound, or some other classi 
treatise as an advanced study. | 

Not only do I think that every teacher in an engineering college 
ought to have some acquaintance with engineering, but it seems to 
me equally important to allow a professor of engineering, who ought, 
above all thinge, to be a practical engineer, to keep in touch with 
his profession. A man who is not competing with other engineers in 
practical work very quickly becomes antiquated in his knowledge : 
the designing work in his drawing office is altogether out of date ; 
he lectures about old difficulties which are troubles no longer ; his 
pupila have no enthusium in their work because it is merely academic 
and lifeless ; even when he is a man distinguished for important 
work in the past his students have that kind of disrespect for his 
teaching which makes it useless to them. If there is fear that too 
much well-paid professional work will prevent efficiency in teaching, 
there is no great a in applying a remedy. | 
One most important fact to be borne in mind is that efficient 
teachers cannot be obtained at such poor salaries as are now given. An 
efficient labourer is worthy of his hire : au inefficient labourer is not 
worthy of any hire, however small Again, there is a necessity for 
three times as many teachers as are usually provided in England. 
The average man is in future to be really educated. This means 
very much more personal attention, and from thoughtful teachers. 
Is England prepared to face the problem of technical education in 
the only way which can lead to success— prepared to pay a proper 


‚ * One sometimes finds a good mathematician brought up on academic 
lines taking to engineering problems. But he is usually stole and unwilling 
to go thoroughly into these practical matters, and what he publishes is par- 
ticularly harmful], because it has such an honest ap nce, When we do 
get, once in 40 years, a mathematician (Oaborne Reynolds or Dr. Hopkin- 
son) who has common-sense notions about engineering things, or a fairly 
good engineer (Rankine or James Thomson) who has a common-sense com- 
mand of mathematics, we have men who receive the greatest, admiration 
from the engineering profession, and yet it seems to me that quite half of 
all the students leaving our tecbnical colleges ought to be able to exercise 
these combined powers if mathematics were sensibly taught in school and 
college. We certainly have had enough of good mathematicians meddling 
with engineering theory and of engineers with no mathematics wasting 
their time in trying to add to our knowledge. | 


price for the real article? If not, she must be prepared to see the 
average man remaining uneducated. 

Advocacy of teaching of the kind that was given at Finsbury is 
often met by the opposition not only of pure mathematicians and 
academic teachers, but I am sorry to say also of engineers. The 
average engineer not merely looks askance at, he is really opposed 
to the college training of engineers, and I think, on the whole, that 
he has much justification for his views. University degrees in engi- 
neering science are often conferred upon students who follow an 
academic course, in which they learn little except how to pass 
examinations, The graduate of to-day, even, does not often 
the three powers to which I have referred. He is not fond of read- 
ing, and therefore he has no imagination, and the idea of an engineer 
without imagination is as absurd as Teufelsdröch's notion of a cast- 
iron king. Hecannotreally compute, in spite of all his mathematics, 
and he is absurdly innocent of the methods of the true student of 
Nature. This kind of labelled scientific engineer is being manufac- 
tured now in bulk because there is a money value attached toa 
degree. Не is not an engineer in any sense of the word, and does 
not care for engineering, but he sometimes gets employment in tech- 
nical colle He is said to teach when he is really only impressing 
upon deluded pupils the importance of formula, and that whatever 
is printed in books must be true. The real young engineer, caught 
in this eddy, will no doubt find his way out of it, for the healthy 
experience of the workshop will bring back his common-sense. For 
the average pupil of such graduates there is no help. If he enters 
works, he knows but little more than if he had gone direct from 
school He is still without the three qualifications which are abso- 
lutely necessary for a young engineer. He is fairly certain to be a 
nuisance in the works and to try another profession at the end of 
his pupilage. But if it is his father’s шк he can make a show 
of knowing something about it, and he is usually called an engineer. 

Standardisation in an industry usually means easier and cheaper 
and better manufacture, and a certain amount of it must be 
good even in engi sering; but when we see a great deal of it we 
know that in t industry the true engineer is disliked. I 
consider that in the scholastic industry there been far too much 
standardisation. Gymnasien and polytechnic systems are standar- 
dis ed in Germany, and there is a tendency to import them into 
England ; but in my opinion we are very far indeed from knowing 
any system which deserves to be standardised, and the worst we can 
copy is what we find now in Germany and Switzerland. What we 
must strive for is the discovery of a British system suiting the 
British boy and man. The English boy may be called stupid so 
often that he actually believes himself to be stupid ; but of one 
thing we may be sare, he will find in some way or other an escape 
from the stupefying kind of school work to which the German boy 
submits. And if it were poseible to make the average English boy 
of 19 pass such a silly school-leaving examination as the German boy,* 
and to pass through a polytechnie, I am quite sure that there would 
be little employment among common-serse English engineers for 
such a manufactured article. But is it possible that British boys 
could be manufactured into such obedient academic machines, with- 
out initiative or invention or inviduality, by teachers who are none 
of them engineers? No, we must havea British system of education. 
We cannot go on much longer as we have done in the past without 
engineering education, and, furthermore, it must be such as to 
commend itself to рон Of my Finsbury students I think I 
may say that not one failed to get into works ona two or three years’ 
engagement, receiving some very small wage from the beginning, and 
without paying a premium. To obtain such employment was 
obviously one test of fitness to be an engineer, because experienced 
men thought it impossible. One test of the system was the greater 
ease with which new men obtained employment in shops which had 
already taken some of our students. It is certainly very difficult ‘to 
convince an ешр олаг that a college man will not be а nuieance in 
the shops. In Germany and France, aud to a less extent in America, 
there is among employers a belief in the value of technical education. 
In England there is still complete unbelief. I have known the sub- 
cribers of money to a large technical college in England (the members 
of its governing board) to laugh, all of them, at the idea that the 
college could be of any poesible benefit to the industries of the town. 


"They subecribed because just then there was a craze for technical 


education due to a recent pus They were ignorant masters of 
works (sons of the men who had created the works), ignorant 
administrators of the college affairs, and ignorant critics ot their mis- 
managed college. I feel sure that if the true meaning of technical 
education were understood it would commend itself to Eoglishmen. 
Technical education is an education in the scientific and artistic prin- 


— — — — ——— 


— ALIE 


* The following is, I understand, a stock question at certain gymnasien : 
* Write out all the trigonometrical formule you know." Iasked my young 
informant, “ Well, how many did you write?" “Sixty-two,” was the 
answer. This young man io formed me that a boy could not pass this exami- 
nation unless he knew all algebra and all trigonometry aud all ec'ence." 
Strassburg geese used to be fed in France ; now they are fed in Germany. 
German education seems to be like smothering л fire with too much fuel o 
wet slack which has the appearance of fuel; 
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ciples which govern the ordinary operations in any industry. It is 
neither a science, nor an art, nor the teaching of a handicraft. It is 


that without which a master is an unskilled master, a foreman an 
unskilled foreman, a workman an unskilled workman, and a clerk 
or farmer an unskilled clerk or farmer. The cry for technical 
education is simply a protest against the existence of unskilled labour 
of all kinds.“ 

To have any good general system the employers must co-operace. 
Much of the training is workshop practice, and it cannot be too often 
said that this is not to be given in any college. The workshop in a 
о serves & ше different purpose. Now, how may the practice 
best be given? I must say that I like the Finsbury plan very much 
indeed, but there are others, When I attended this college in winter 
I was allowed to work in the Lagan foundry in summer. In Japan 
the advanced students did the ваше thing ; they had their winter 
courses at the college, and the summer was spent in the large 
Government workshops; the system worked very well indeed.t In 
Germany recently the great unions of manufacturers made facilities 
for giving a year of real factory work to the polytechnic students, 
but it seems to me that these men are much too old for entrance to 
works, and, besides, a year is too short a time if the finished product 
is to call itself a real engineer. Possibly the British solution may be 
quite different from any of these. A boy may enter works at 14 on 
leaving a primary school, or not later than 16 on leaving a secondary 
tchool In either case he must have the three powers to which 
I have already referred so often. It will be recognised as the duty 
of the owners of works to provide, either in one large worke or near 
several works, in a „ school following the Finsbury 
principle, all that training in the principles underlying the trade 
or profession which is necessary for the engineer. 

No right-thinking engineer has been scared by the newspaper 
writers who tell us of our loss of supremacy in manufacture, but I 
think that every engineer sees the necessity for reform in many of 
our ways, and especially in this of education. People talk of the 
good done to out workmen’s ideas by the strike of two years аро; it 
18 to be hoped that the employers’ ideas were alao expanded by their 
having been forced to travel and to see that their ора were quite 
out of date 1 In fact, we have all got to see that there is far too 
much unekilled labour among workmen and formen and managers, 
and especially in owners. The may be some kinds of manufacture 
eo standardised that everything goes like a wound-up clock, and no 
thought is needed anywhere ; but certainly it is not in any branch 
of engineering. Many engineering things may be standardised, but 
not the engineer himself. Millions of money may build up truste, 
but they will be wasted if the unskilled labour of mere clerks is 
expected to take the place of the thoughtful skilled labour of owners 
and managers. I go further, and say that no perfection in labour- 
uis d tools will enable you to do without the skilled, educated, 
thoughtful, honest, faithful workmen with brains. I laugh at the 
idea that any country has better workmen than ours, and I consider 
education of our workmen to be the corner-stone of prosperity in all 
engineering manufacture. It is from him in countless ways that 
all hints leading to great inventiins come. New countries like 


* I have pointed out how natural it is that business men should feel 
somewhat antagonistic to college training. Poorly paid unpractical 
teachers, with no ideas of their own, have in the past taught in the very 
stupidest way. They have called themselves scientific and theore- 
tical till these words stink in the nostrils of an engineer. When I was 
an apprentice, and no doubt it is much the same now, if an apprentice was 
a poor workman with his hands he often took to some kind of study which 
he called the science of his trade. And in this way a pawkiness for science 
got to be the sign of a bad workman. But if workmen were eo taught at 
school that they all really knew a little physical science, it would no longer 
be laughed at. When a civil or electrical eogineer is unsuccessful because 
he bas no business habits, he takes to calculation and the reading of 
so-called scientific books, because it is very easy to get up a reputation for 
acience. The man is a bad engineer in spite of his science, but people get 
to think that he is an unpractical man because of his scientific knowledge. 
I do believe that the unbelief in technical education so very general has 
this kind of illogical foundation. Four hundred years ago if a layman 
could read or write he was probably a useless person who, because he could 
not do well otherwise, took to learning. What а man learnt was clumeily 
learnt ; usually be learnt little with great labour and made no use of it ; 
therefore, reading and writing seemed useless. Now that everybody is 
compelled to read and write, it is not a usual thing to say that it hurts a 
man to have these powers. 

t It was the idea of Principal Henry Dyer. 

+ Not only is there an enormous improvement in the ute of limit-gauges 
and checking and tools, and the careful calculation of rates of doing work by 
various tools and general shop arrangement, but attention is being paid to 
tbe comfort of workmen. There are basins and towels, and hot and cold 
water for them to wash in. In the old days it would have been called faddy 
philanthropy. Now, owners of works who scorn all softness of heart pro- 
vide perfect water-closets for their men; their workshops are kept ata 
uniform temperature; the evil effect of. a bad draught in producing colds, 
ora bad light in hurting the eyes, is carefully considered. In some of 
these works it is actually possible for a workman or a member of his family 
to get а luxurious hot bath for a penny. Will this really pay? Some 
clever hard-headed men of my acquaintance say they already see that it 
does pay very well indeed, 


America and Germany have their chance just now ; they are starting, 
without having to “scrap” any old machinery or old ideas, with the 
latest machinery and the latest ideas. For them also the time will 
come when their machines will be getting out of date and the cost of 
* scrapping " will loom large in their eyes. In the meantime they 
have taught us lessons, and this greatest of all lessons—that unless 
we look ahead with much judgment, unless we take reasonable pre- 
cautions, unless we pay some regard to the fact that the cleverest 
people in several nations are hungering for our trade and jealous of 
our supremacy, we may for a time lose a little of that шешу 
In the last 23 years I have written a good deal about the harm 
done to England by the general dislike that there is Anon all 
classes for any kind of education. I do not say that this dislike is 
greater than it used to be in England ; I complain that is about as 
great.* But I have never spoken of the decadence of England. It 
is onlyjthat we have been too confident that those manufactures and 
that commerce and that skill in engineering, for which Napoleon 
sneered at us, would remain with us for ever. Many writers have 
long been pointing out the consequences of neglecting education, 
prophesying those very losses of trade, that very failure of engineers 
to keep their houses in order, which now alarms all newspaper 
writers. Panics are ridiculous, but there is nothing ridiculous in show- 
ing that that we can take a hint. We have had a very strong hint 

iven us that we cannot for ever go on with absolutely no education 
in the scientific principles which underlie all engineering. There is 
another important thing to remember. Should foreigners get the 
notion that we are decaying, we shall no longer have our industries 
kept up by an influx of clever Uitlanders, and we are much too 
much in the habit of forgetting what we owe. to foreigners—F leming 
and German, Hollander, Huguenot and Hebrew—for the develop- 
ment of our natural resources. Think of how much we sometimes 
owe to one foreigner like the late Sir William Siemens. 

But I am going too far ; there is, after all, not so very much of 
the foolishness of Ishbosheth among us, and I cannot help but feel 
hopeful as I think lovingly of what British engineers have done in 
the past. We who meet here have lived through the pioneering time 
of mechanical and electrical and various other kinds of engineering. 
Our days and nights have been delighful because we have had the 
feeling that we also were helping in the creation of a quite new thing 
never before known. It may be that our successors will have a 
better time ; will see a more rapid development of some other appli- 
cations of science. Who knows? In every laboratory of the world 
men are discovering more and more of Nature's secreta The labo- 
ratory experiment of to-day gives rise to the engineering achievement 
of to-morrow. But I do say that, however great may be the growth 
of engineering, there can never be a time in the future history of the 
world, as there has never before been a time, when men will have 
more satisfaction in the growth of their profession than engineers 
have had during the reign of Queen Victoria. 

And now I want to call your attention to a new phenomenon. 
Over and over again has attention been called to the fact that the 
engineer has created what is called modern civilisation"—has given 
luxuries of all kinds to the poorest people, has provided engines to 
do all the slave labour of the world, has given leisure and freedom 
from drudgery, and chances of refinement and high thought and high 
emotion to thousands instead of units. But it is doing things more 
striking still. Probably the most important of all things is that the 
yoke of superstitions of all kinds on the souls of men should be 
lifted. The study of natural science is alone able to do this, but 
education оа natural science for the great mass of the people, 
even for the select few called the distinguished men of the country, 
has been quite impossible till recently, I say that it is to engineers 
that the world owes the possibility of this new study becoming 
general. In our country nearly all discoveries come from below. 
The leaders of science, the inventors, receive from a thousand obscure 
sources the germs of their great discoveries and inventions. When 
every unit of the population is familiar with scientific ideas our 
leaders will not only be more numerous, but they will be indi- 
vidually greater. And it is we, and not the schoolmasters, who are 
familiarising the people with a better knowledge of Nature. When 
men can hardly take a step without seeing steam engines and electro- 
motors and telegraphs and telephones and steamships, with drainage 
and water worke, with railways and electric tramways and motor- 
cars; when every shop-window is filled with the products of engi- 
neering enterprise, it is getting rather difficult for people to haveany 
belief in evil spirits and witchcraft. o | 

All the heart-breaking preaching of enthusiasts in education would 
produce very little effect upon an old society like that of England if 
it were not for the engineer. He has produced peace. He is turning 
the brown deserts lands of the earth into green pastures. He is pro- 
ducing that intense competition among nations which compels educa- 
tion. If England has always been the last to begin reform, she has 
always been the most thorough and steadfast of the nations on any 


- ——— 
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* The old apprenticeshipsystem of training men has broken down, and this 
is the cause of most of our industrial troubles. An apprenticeships | 
suited to modern conditions is described fully on pages 68-88 of " England s 
Neglect of Science," 
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reform when once she has started on it 

ive science; and who am I that I should eay e system 
of education advocated by me is that which will be found best for 
England? In school education of the average boy or man England 
has as yet had practically no experience, for she has given no real 
thought to it. Yet when she does, I feel that although the Finsbury 
scheme for engineers may need great improvement, it contains 
the germ of that system which must be adopted by a race which 
has always learnt through trial and error, which has been led less by 
abetract principles or abstract methods of reasoning than any race 
known in history. 


ON THE SPEOIFIC UTILISATION OF MATERIALS IN 
DYNAMO DESIGN.* 


BY PROF. SILVANUS P. THOMPSON, F. RS. 


In comparing together different dynamos designed by different 
engineers, one finds very considerable differences between them with 
respect to the specific utilisation of the materials employed. This 
remark applies even to machines of kindred type and magnitude, and 
intended to work under similar conditions. One designer will so 
design his machine that the iron cores or the iron teeth are subjected 
to a much higher degree of magnetic saturation than those in the 
deeign of a different engineer. One engineer will employ a higher 
density of current in his copper conductors than another employs. 
Another will contrive by choice of insulating material to get more 
copper into an equal space in the slots. Even between machines of 
identical type, output and efficiency, there may be differences ; for, 
though the net efficiency may be alike, the inevitable loeses of energy 
inan De differently allocated ; one machine having greater heat losses 
in the copper, another greater heat losses in the iron. 

In the present note the specific utilisation of the materials is con- 
sidered solely in relation to the armature. But the armature in 
which the material is utilised to the greatest advantage will be the 
one requiring least material in proportion to its output, and there- 
fore in general the smallest. ence it will require also in general 
the smallest size of field-magnet. 

In a Paper read before the electrical section of the Engineering 
Congress at Glasgow in 1901, Mr. Mavor introduced the conception 
cf the “active belt,” meaning by this term the entire mass of the 
peripheral structure of the armature down to the roots of the 
armature teeth, and consisting of iron, copper, and insulation. It is 
in this active belt that the whole inductive generation of E.M F.s 
takes place; and it is also on this active belt that the whole 
of the mechanical forces, as between armature and field, are exerted. 
Mr. Mavor discussed the energy spent in this active belt, and in 
order to obtain figures that could be compared with one another for 
different machines, he calculated down the relation between the 
output of the machine and the volume of the active belt, not under 
the actual conditions of use, but on the supposition that in all 
machines the field was equally strong and the peripheral speed 
alike. In other words, he ascertained, for a number of different 

ines, the number of ergs per second per cubic centimetre of 
active belt at unit velocity 1n unit field. He found the number, 
though varying from one machine to another, to be about five. Now, 
the work done per magnetic line in moving a current across a field is 
simply proportional to that current, so that Mr. Mavor’s coefficient is 
simply a measure of the current-density (or a numberof C.G.5. units 
of current per square centimetre) in the gross section of the active 
belt. Ав 10 amperes equal one C.G.S. unir, his result is equivalent 
to 50 amperes per square centimetre, or 322 amperes per square inch 
of the gross section. Consider the copper conductors that run through 
the active belt parallel to the shaft. In their net section the current 
density at full load may vary in different machines. In modern 
ventilated armatures designers work with current densities of from 
1,200 to 1,800 amperes per square inch. But the copper occupies only 
from 0:4 to 0:5 of the slot, and as the slots are about of equal width 
with the teeth, or often slightly wider, one may take it that the gross 
section (transverse to the direction of flow of the current) of the 
active belt will be roughly about four times as great as the net copper 
section. Hence, on this view, the gross density should be from 
300 to 450 amperes per square inch, or from 46 5 to 70 amperes per 
square centimetre, equivalent to 4°65 to 7 ergs per cubic centimetre 
at unit speed in unit field. Mr. Mavor’s figure of 5 is nearer the 
lower of these limits. 

Now we may extend still farther this conception of the active belt, 
and may consider not only the mean number of amperes that traverse 
each square inch of it parallel to the shaft, but also the mean number of 
magnetic lines that traverse each square inch of it radially ; and at 
the same time we may consider the speed with which it moves forward 
tangentially. There are here three items that enter severally into 
the expression for the power per cubic inch. They are in three 
different directions mutually at right angles to one another ; the 


* Paper read before Section G of the British Association. 


ка ogy, is a | speed tangential, the magnetic flux radial, the current axial. To 
att 


deal with these quantities we resort to symbols, as follows :— 
E=E M.F. (volts) generated by armature ; 
C=current (amperes) flowing through armature ; 
N =magnetic flux (lines) per pole ; 
Z=total number of armature conductors ; 
p=number of poles ; 
c=number of circuits in parallel through armature ; 
d=diameter of armature (in inches) ; 
| —length of core-body (in inches); 
s=length of tooth or depth of slot (in inches) ; 
п number of revolutions (per second); 
v= peripheral velocity (in inches per second). 
Now, the armature periphery is rdl ; and the volume of the active 
belt is таш. The output of the machine in watts is Ex C. Hence: 


T EC 
Watts per cubic inch = 4% e 
Now we may write for the E.M F. of the machine : 
= npNZ e 9 
Е cx 108 ` @) 
Farther, m=v-nd. . . . V i . (3) 
Inserting the values of (2) and (3) into (1), we get 
ie ineha _ ZOND" - 4 
Watts per cubic inch ато (4) 
This expression we may decompose into three factors, thus : 
ie inch 20 Np v 4 
Watts per cubie inch ele al dor (4a) 


These three factors we may severally write : 
ZC--7cds-a- gross current density per square inch axially in 
active belt. 
Ny = xd = В = gross magnetic density per square inch radially 
in active belt. 
v+-108= 4 —a quantity proportional to the peripheral velocity. 

If, then, we take out these three factors a, 8 and q for any particu- 
lar machine, we have at once a means of comparison between its 
design and that of other machines, in respect of the specific utilisa- 
tion of material Some makers manage to crowd many amperes 
through the copper, or to have much copper in the belt: in their 
machines a will be large. Ocher makers contrive to have a high 
mean magnetic flux-density in the belt : in their machines f will 
large. Others drive their machines with a high surface-speed, and 
thus manage to increase the specific output of a given quantity of 
active material. Now, owing to the conditions that are necessitated 
by sparkless commutation, a cannot be very high unless 8 is high 
also; though 8 may be high without a being so. But / may be high 
or low quite independently of a or 8 

The author has made a detailed analysis of some 50 modern gene- 
rators to ascertain the values of these factors of specific utilisation. He 
did not include any smooth-core machines nor arc-lighting dynamos, 
nor any very small designs. In fact, the figures considered relate only 
to continuous current generators of modern type, and of sizes above 
50kw., with slotted armature cores, as used for lighting or traction. 
In such machines the values of the constant a lie mostly between 300 
and 460 amperes per square inch, a few being outside these limits. 

The values of 8 lie mostly between 30,000 and 45,000, the extreme 
values being 22,000 and 58,000 lines per square inch. 

The values of ^; lie mostly between 0:000004 апа 0:000009 ; or the 
Кир speeds lie mostly between 400in. and 900in. per second, or 

etween 2,000ft. and 4,5°0't. per minute, In a few cases an even 
higher speed is used. | 

Multiplying together the three factors for any machine we get 
its specific output in watts per cubic inch of active belt. In the 
machines considered, the value of this varies between 45 and 120 
watts per cubic inch. But in one case the value runs down to 15 
watts per cubic inch, though the machine is by a first-class maker ; 
and in one case the figure rises to the value of 192 watts per cubic 
inch. This machine is the 1,600kw. generator described by Mr. 
Hobart before the Engineering Congress last year at Glasgow. A 
high peripheral speed, and a high degree of saturation of the iron 
teeth conspire to give this machine a remarkably great output in 
proportion to its size and weight. 

It is, of course, possible to obtain an apparently high specific 
utilisation value by a sacrifice of efficiency, or by admitting a higher 
temperature rise than is usually allowed to the manufacturers of 
machines. There is no doubt that British manufacturers have been 
hampered in the latter reepect by ridiculous restrictions imposed by 
consulting engineers, A temperature rise not exceeding 20°C. has 
been been specified as the limit, in cases where a temperature riee of 
40°C. or even 50'C. would have been perfectly safe. If the final 
efficiency is satisfactory, and the insulation adequate and honest, it 
is absurd to tie down a manufacturer to such a restriction as that in 
no part the temperature rise shall exceed 20°C. It handicaps him in 
attaining the highest specific utilisation of his materials, and forces 
him so to construct his machines that they are both heavier and 
more costly than otherwise they would be, 
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INCORPORATED MUNICIPAL ELECTRICAL 
| ASSOCIATION. 


The official report of the proceedings at the London Con- 
vention of the Incorporated Municipal Electrical Association 
has just been published. It contains the written replies of 
Messrs. A. S. Barnard, S. E. Fedden, A. A. Day, H. Faraday 
Proctor and J. F. C. Snell to the discussion on their Papers. 
The Papers and discussions on them have already been duly 
reported in The Electrician. 


Mr. BARNARD (Hull) replying to the discussion on his Paper, High 
Tension Continuous-current Systems," reiterated his opinion that from 
his experience there was absolutely no need for constant attention at the 
sub-stations. Where central control by pilot wires was adopted, an atten- 
dant in a sub-station was more likely to do harm than good in the event 
of a fault, as he was unable to tell what was going on in the otber 
portions of the network. He (Mr. Barnard) was still convinced that 
continuous-current would prove to be more efficient than three-phase 
alternating current for transmission to the sub-stations, and equally 
reliable, even if, to satisfy the fears of those who had not tried it, the 
system of central control of the transformers was thrown to the wind. 
His experience of pilot wires, since the Board of Trade bad insisted upon 
a minimum of 7/20s S. W. G. had not been as unfortunate as Mr. Snell's. 
He used jute-insulated, lead. covered, multiple-core cables, drawn into stone- 
ware conduits, where they were laid beside high - tension feeders, and simply 
armoured with steel tape and laid under the flags, where there were no 
high-tension feeders on the same route. When tbe Hull tramway system 
was laid down, few manufacturers could say what would be the effect of 
putting such a varying load on to the high-tension continuous-current 
transformers. Since that time, however, experience had shown that the 
behaviour of these macbines under most varying loads was all that could 
be desired, and at the present time he was supplying current to a shipyard 
wbere the load was as variable as an ordinary tramway load. Mr. Barnard 
then made the same criticism of Mr. Rider's comparison between the costa 
of supply stations with and without tramway load as was made in an 
editorial note in The Electrician at the time. He stated that at Hull the 
works coste per unit at the lighting station were 1°75d., and at the tramway 
station 0:904., and the average costs at the two stations (taking into 
consideration the outputs of both) was 1:294. per unit generated. 
Of 20 municipal works supplying a combined lighting and traction 
load, six only showed & smaller works cost than this, the remain- 
ing 14 showing a higher cost. The capital cost of the Hull elec- 
tric lighting station was £72. 17s. 6d. per kilowatt, or £1. 11s. 6d. 
per 8 c.p. lamp connected. The average of eight large towns—viz., Brad- 
ford, Bristol, Hull, Nottingham, Glasgow, Leeds, Liverpool and Sheffield, 
showed capital cost per kilowatt of £81. 98. Id., and per 8 c.p. lamp con- 
nected £2. ‘7s. bd. The cost of coal delivered to the bunkers at Hull last 
year averaged about 148. 8d. per ton. The units unaccounted for during 
the same period amounted to 9:64 per cent. of the units generated. Since 
the high-tension continuous-current system had been in use they had varied 
from 4:21 to 11°63 per cent. In Glasgow, a typical low- tension station, durin 
& corresponding number of years(when their output practically correspond 
with the output of the Hull works), the units unaccounted for varied from 
9°83 to 26°15 per cent. In Salford, during the year just ended, the unita unac- 
counted for were returned as about 26 per cent. of those generated. He 
used concentric, jute-insulated, lead-covered cables, drawn into stoneware 
conduite, as high-teneion feeders. So far these feeders had given absolutely 
no trouble, except when they had had pickaxes or similar instruments 
driven through them; and, even then, the effect had simply been that 
the automatic switches at the generating station had opened, and no further 
damage had been done. For some years two installations had been at work 
at 2,500 volts with one pole earthed. It was evident, therefore, that there 
was no difficulty in working a three-wire system with the centre pole 
earthed, at 4,600 volts; and the author underatood that manufacturers 
were prepared to supply continuous-current dynamos and transformers up 
to 3, volts, running them with one pole earthed, and to supply plant 
for 6,000 volts, three- wire system, with the centre pole earthed, Then, as 
regar’ed maine, the continuous-current system would be on the same lines 
as а 6,000-volt, three-phase system. Probably Mr. Wordingham’s expe- 
rience with the Board of Trade was in connection with “extra high- 
pressure systems, and not “high-pressure” systems. The electrical 
advieer to the Board of Trade and H.M. Electrical Inspector of Factories 
had both seen the Hull sub-stations, and neither of these gentlemen had 
suggested the desirability of having a constant attendant whilst the 
machinery was at work. 

Mr. S. E. FEDDEN (Sheffield), in reply to the discussion on his Paper, 
“Steam Turbines,” said that Mr. Wordingham was mistaken in thinking 
that he (Mr. Fedden) wanted to scrap all other machines except the steam 
turbine, The chief point he wished to show in his Paper was that, for 
engines over 2,000 H.r., it was not advisable to put in high-speed recipro- 
cating engines. Comparing the price list of the turbine manufacturers 
with tenders from engine builders, the turbine in smaller sizes came out 
slightly cheaper than the price charged by the first-class high-speed verti- 
cal engine builders, while for medium-speed engines and larger sizes it 
came out about 25 to 30 per cent. cheaper. There was no reason why 
steam turbines, if they were treated with common sense and had ordinary 
repairs done to them when required, should not continue with the same 
steam consumption after five or 10 years’ continual use. He thought that 
Mr. Ferranti's statement that no good at all had been done with con- 
Rene current generators driven by turbines ” required some modification. 

t the Woolwich Arsenal they were running an 800kw. continuous-current 


THE ELECTRICIAN, SEPTEMBER 19, 1902. 


turbo without the least trouble, and he also knew of two or three 
other continuous-current turbines of this power running perfectly satis- 
factorily. He thought the fact that the Metropolitan Company in 
London were now putting in Sulzer engines at their Willesden works 
did not in the least damn steam turbines, because large works on 
the Continent where Sulzer engines had been running for many 
years were now putting in steam turbines in the larger sizes. The 
trouble which Mr. Andrews had found from cross currents could be 
easily stopped as follows: — Тһе author had found it almost impossible to 
run on light load or switch in or switch out his 500kw. turbo with other 
machines with only the shunt on the exciter. He found that it was 
necessary under the above conditions to have considerable resistance in 
the main alternator field. On one occasion, when the resistance in the 
alternator field was broken down, and he was running without it, he had 
very considerable surging both on switching in and switching out the 
turbine, and also cross-currents when running. With regard to Mr. Booth's 
remarks, Mr. Fedden did not think that he need have any fear that the air 
was apt to get back into the turbine and get churned up with the plates, 
because the glands at each end were steam packed, and as long as sufficient 
steam was turned on no air could get back. 

Mr. A. A. DAY (Bolton), in reply to the discussion on his Paper “ The 
Correct Type of Engine for Large Generating Stations, eaid that the 
remarks in the discussion might be divided into two heads. First, a few 
small points about which there appeared to be some misunderstanding ; 
second, the statement made by one or two speakers that they dieagreed 
with the author entirely, without producing any reason for their disagree- 
ment. He, therefore, summarised once more the opinions he had put 
forward in his Paper. 

Mr. H. FARADAY PROCTOR (Bristol), replying to the discussion on 
his Paper Notes re Earthing," explained that Lo desired it to be inferred 
from,his Paper that he is in accord with the system advocated by Mr. Snell— 
namely, the use of two conductors only where continuous current was 
essential, the system being insulated from earth throughout, but he was 
not yet convinced as to its commercial economy. For alternating-current 
service, however, he believed that the neutral conductor could be earthed 
so as to allow of the advantage of a three-wire system without its disad- 
vantages. If the neutral were earthed at every feeding point and junction 
box and at every consumer's premises, he believed that the desired result 
would be obtained under most conditions. If there was unintentional earth 
on the earthed conductors and a considerable quantity of current passed to 
earth at the fault, its locality could probably be ascertained by a tel:phone 
test, as the distributing cables would either be concentric or multiple core. 

Fuses inserted in a neutral or an earthed conductor should have a carry- 
ing capacity in excess of that of the corresponding pole conductor fuse, so 
as to avoid the liability of the earth conductor fuse cutting out, prior to 
the pole conductor fuse, due to a normal or abnormal demand for current 
on the installation, the duty of a neutral conductor or earth conductor 
fuse being only that of preventing a large current passing through the 
earthed conductor should any earth fault develop upon it. With fuses so 
arranged, the risk of passing the return current of any section of an instal- 
lation through an earth fault was minimised, and it was contended that 
trouble was far less likely to arise, or result, than from the return current 
of innumerable installations, which would be shunted through the earth 
fault, even when the single-pole switches on the non-earthed conductor 
were in an off position. The amount of such a shunt current might be 
comparatively unlimited if earth conductor fuses were not ins: rted. 

Mr. J. F. C. SNELL (Sunderland), replying to the discussion on his 
Paper, “The Relative Advantages of Two and Three-wire Distribution," 
chiefly devoted his attention to Mr. Ruthven-Murray's criticism of his 
figures. Mr. Murray, he said, had evidently compared two conductors, say 
of 1 sq. in. section at 200 volte, with three conductors of 2, 4 and 4 sq. in. 
respectively at 400 volte. It was proved that the latter showed a saving 
of 682 per cent. At 1,000 amperes, however, the two wires would 
transmit 200kw., that is, 1,000 amperes at 200 volts. To transmit the 
same energy at 400 volts with three wires, the outera would have 
to carry 500 amperes, and would, therefore, work at 2,000 amperes 
per square inch. The correct way was to compare two two-wire mains 
with a three-wire system when the current-density was the same in 
both cases; then the saving would be 40 per cent., as stated in his 
Paper. He combated the statement that the increase of consumers 
lessened the advantages of balancing. His experience had been otherwise. 
He was strongly oppored to the use of concentric conductors in direct- 
current work. Authorities had no right to lay a system which they knew 
would dierupt the supply if a fault occurred. With conductors laid 
separately, a fault gave rise to an “earth,” but that was easily localised 
and put right without consumers being aware of such a fault existing. 
On the other hand, a similar fault in a concentric cable invariably meant 
a burning out at that point, and his experience of thee cables showed 
that the fault would not burn itself free, but necessarily meant a cutting 
off of the supply in the locality of the fault. That ought not to be. He 
had, he believed, been the first to adopt sectional pillar boxes for splitting 
up distributing mains at Sunderland, and made use of the same boxes as 
feeding points, so that the feeders might easily be cut off andtested. They 
worked at a current-density of 600 amperes, as arule, but there were some 
home feeders working at over 1,000 amperes during the peak. He 
could not agree with Mr. Murray as to the relative costs of the systems. 
His own figures, showing 8 per cent., were taken from a schedule of prices 
recently entered into with an eminent firm, and he had since checked them 
again; and the advantages given in the Paper, which he contended, in 
spite of the criticism levelled against him, were nevertheless quite correct; 
8 per cent. on those prices was the only saving shown on distributors, and 
not 19 per cent., as suggested by Mr. Murray. Mr. Murray's 624 or 684 
per cent. saving could not be taken, for the reason that it was not prac- 
ticable in the first place and also related to the saving ia copper alone. Mr. 
Mountain was wrong in saying that the cost of feeders had been neglected. 
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Mr. Highfield had misunderstood him. He did not suggest a change of 
all the three-wire to two-wire systems, although he believed that the 
question of lamp density was becoming so pressiog in large towns that 
sub-stations would have to be resorted to in such caees before long, and 
then, probably, all extensions would be on the two-wire system. He agreed 
that in a small town (but large enough to have boundaries beyond the 
economical limit of two wires) a three-wire system must be adopted, 
because in such a case the inconveniences he enumerated would be 
minimised, but even then it was a moot point whether battery sub- 
stations on a two-wire system might not offer a fair alternative. 
Referring to the recent explosions on mains in London, he believed 
that some of these were really due to overloading the third wire. They 
could calculate the current-density on the outers to a nicety, but 
he defied anyone to guarantee that the third wire would not be locally 
overloaded. Mr. Trotter's remarks had put his own position in a nut- 
shell by saying that when the supply had outgrown the limits of a two- 
wire system, in many cases it would be found better to create new centres 
of distribution from sub-stations, keeping the whole of the network 
two-wire. 


CORRESPONDENCE. 


— — 
TWO WIRE r. THREE-WIRE DISTRIBUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Mr. Snell’s Paper on this subject, and the discussion 
which has resulted in the technical Press, are interesting but 
hardly conclusive. Probably those who maintain the orthodox 
three-wire practice are во well convinced of its alvantage that 
an attack upon it finds them unprepared with argument, 
merely surprised that any question should be raised on what 
they regard as axiomatic. Yet it is always useful to re- 
examine accepted beli-fs, and see whether the proof from first 
principles is as complete as we have assumed. Mr. Snell’s 
letter to The Electrician of September 5th shows (as no one 
would seriously doubt) that he fully recognises the fact that 
under a given set of conditions there is a current-density 
which is most economical. Therefore, he correctly says that 
two pairs of two-wire conductors of 1 sq. in. each at 220 
volts, should compare with a three-wire 440-volt distributor 
having а 1 sq. in. conductor for each outer. The section of 
the neutral is not susceptible of caloulation on purely economic 
grounds, but experience justifies the usual practice of making 
half that of the outers. Hence, the three-wire will cost 62:5 
per cent. of the two-wire distributor per yard ran for an equal 
load in kilowatts. 

The range or radius of distribution from each feeding point 
or sub-station will be limited by the allowable loss in pressure 
at the time of full load. As the permissible percentage of the 
working pressure is the same in both cases, it follows that 
this range or radius is twice as great with the three-wire as 
with the two-wire system. Therefore, the area that may be 
supplied from one feeding point or sub-station will be four 
times as great with the former as with the latter. 

I the distributors are simply fed by trunk feeders, the saving 

in the conductors will be of the same order as in the case of 
the distributors; probably larger, as the neutrals may be of 
smaller relative section. If transformer sub-station feeding 
is employed, the smaller number, with larger units, will show 
a material saving in both capital snd working expenses. 
So that, on a broader view of the distribution problem than 
Mr. Snell seems to have taken, the three wire system holds a 
position of great advantage, 

No doubt there are some debits against it, and they are not 
во easy to value. The necessity for using balancing sets is 
one, but there is no evidence that these sets give any appre- 
ciable trouble. The greater range of regulation called for 
on a two-wire system is probably quite as expensive and 
troublesome in practice. Batteries can do a great deal of the 
balancing if suitably arranged and lucated ; and there is expe- 
rience to show that the actual balancing of the load on the 
mains between the two sides can, in many cases, be very closely 
arrived at. As to electrolysis, why should it be worse in the 
one case than the other ? 

If is true that negative cables are very generally damp 
throughout, the fact has been very successfully concealed ; 
and that osmosis can act to carry water through lead sheath- 
ing is a surprising suggestion. Mr. Snell can hardly mean 
that, but no other interpretation of his words occurs to us 
yet. The collective effects of these disadvantages seems to 


be completely met by some incidental advantages beyond 
those already indicated. One that will appeal to those who 
have to lay and repair mains in the big towns, is that due to 
the lessened physical and mechanical difficulties experienced 
in such work in thoroughfares already crowded with subter- 
ranean structures, and especially in approaches and entrances 
to stations and sub-stations supplying large amounts of elec- 
trical energy. An additional 374 per cent. of copper would 
mean very serious additions to those difficulties, already 
sufficiently great. — Tours, &o., Н. M. Savers. 


West Norwood, Sept. 18. 


LEGAL INTELLIGENCE. 


[AS 


Metropolitan Blectric Supply Oo. (Ltd.) and St. Marylebone 
Borough Arbitration Oouncil. 


ARBITRATION. 


Following is a continuation of our report of the proceedings in this 
arbitration*from p. 843 of our last issue, when Mr. John Conacher, general 
manager of the Metropolitan Company, was under examination : — 

Mr. CRIPPS : We now come to the important question of the figures 
which have been prepared in connection with the purchase price of the 
company's undertaking, apart from the “severance” point. You will 
remember that Mr. Balfour Browne in opening these proceedings on behalf 
of the company poiated out what weuld have to be taken into considera- 
tion—namely, that we bad plant ready for immediate supply. The engi- 
neers are dealing with this item, which will bs somewhere between £50,000 
and £60,000. This raises a legal point and is not brought forward in 
these proceedings at this stage. (To witness) : Now, subject to this £50,000 
or £60,000, after deducting the capital sum representing the deficiency of 
generating plant in Marylebone, your claim as regards the purchase value 
of the undertaking, and not the injuriously affecting or severance point, 
is £2,368,343 1—Үев. First, the sale of current is priced from 1902 until 
the end of the concession in 1951. Then meter rentals, at 3 per cent., less 

per cent., are added. These meter rentals, since we ceased to charge for 
the house transformers, have borne the proportion of 3°18, 3 10, 2:98 and 
3°08, or an average of 3'08 to gross revenue from sale of current, and we 
estimate the future rentals on the basis of 3 per cent. in addition to the 
current rental. . 

Mr. MOULTON : Perhaps you will get the particulars of what these 
meter rents are? Judging of your estimate of future rental charges, it is 
important to know what your method of charging is. 

WITNESS : The method of charging is to take 2s. 6d. per quarter per 
60 lamps. If there is an installation of 50 lamps, 2s. 6d. is the charge, and 
for 100 lamps 5s. a quarter, and so on. That is the uniform basis. 

The UMPIRE: Anything between 50 and 100 is 5s., and so on !—Yes. 

Mr. CRIPPS: That works out, taking the percentage as shown in 
your tables, in this way. So that you allow 4 per cent. for bad debts 
and allowances ?— Yes, that is the basis of our installation. We think 10s. 
or } per cent. a very ample figure to provide for bad debts and allowances 
in settlement. That gives a net addition to current revenue of 24 per cent. 

There is à gross revenue in 1902 of &117,000 оаа and at the end of the 
concession £532,000 odd ?— Yes. 

We have to deal with the deductions to be made in order to get to our 
net figure ї—Үев. | . 

First, you deal with the percentages as regards working expenditure, 
maintenance and renewals, and this ultimately came down, on the gross 
revenue, to 40 per cent. on the advice of your engineers !— That is so; and 
in 1904 we get down to the reduced rate at, which we believe we shall work 
when the continuous-current change bas been given effect to and the other 
economiés have been introduced, and with coal at average price, as we 
assume in 1904 it will be. 

Now, in one set of figures submitted, you have put the amount 
of an allowance in respect of additional capital which would be required 
as your business grew — Ves, that is a further deduction from the 
gross receipts, As the business increases an allowance has to be made for 
capital, and you have got to see what the charge against revenue will be in 
respect of that in order to arrive at the true net profit. The total 
deduction to be made from gross revenue, both under the head of capital 
required and working expenses, starte with £68,615 the first year and rises 
to £294,455 in the last year. 

For the purpose of capital'sation you have gone up to 1904 on the 
34 per cent. basis?—Yes. We have distinguished between the profits 
as they are now and what they will have become when the works in 
hand have been completed, an we capitalise them on the 3j per cent. 
basis, dealing differently with all profits &bove the amount of those to 
which we expect the business in 1904 will grow. To the surplus we 
apply the 5 per cent. instead of the 34 per cent. basis. We apply that 
to the estimated net revenue in that year, after making allowance for the 
interest and depreciation upon additional capital. 

Mr. MOULTON : Why down to 1901? 

WITNESS: Because the existing profits of the company are practically 
assured. That revenue, we believe, can never be lost. The additional profits 
which will be obtained from the economies which we are introducing, the 
reduction of the price of coal, and the new business which in this year 
and the next two years will come, we think are perfectly certain figures 
upon which to go. 
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The UMPIRE: The £72,473 which we find given as profit, after allowing 
for additional capital, is employed in other calculations in the statement 
put in? ee, for all future dates. The following year the figure is 
£79,282. £73,282 is taken at 34 per cent., and the difference between 
£72,000 and £473,000 is taken on the 5 per cent. basis. 

Mr. MOULTON: Do you estimate on the 54 per cent. basis for the 
whole of the 31 years the sum equal to the profite in 1904? 

Mr. CRIPPS: You take what I may call the ascertained, or “ immi- 
nent” profit, and you capitalise it on a given basis. As regards anything 
beyond, which must be more or less a matter of estimate, you calculate it 
on a higher table. . 

Mr. MOULTCN: Then the method you have applied is to take it at 
34 per cent. for the first and EA per cent. for the second. 

Mr. CRIPPS : Yes, certainly. 

Mr. MOULTON : Five for the margin. 

Mr. CRIPPS: Certainly, you always do that. 

WITNESS : £72,000 odd profits for 1904 is worked out at the present 
value of £25,815 in the last year and then the additional profit—that is, 
£156,000— works out at the present value of £38,572. 

Mr. CRIPPS : As regards the “imminent profit that you take at 54 per 
cent., of course for the concession. You do not take it in perpetuity ї— 
Only to the end of the concession. We discount that each year at 54 per 
cent., and it constantly diminishes till it comes down to £25,815. 

We have discounted this, Sir, and this may be a matter to call your 
attention to, as though the sale were to take place for the purpose 
of the relation between the parties and the adjustment of accounts 
at the end of 1901. If we took it at the end of 1902, of course we should 
not have discounted it to the same extent. I mean, that is, having regard 
to when the notice to treat was given, and it seemed to be a convenient 
time; but, of course, if we do not agree the time, we can leave it to 
you to settle figures of this sort. They always have to be adjusted in pro- 
portion to the actual date. We have taken all our calculations as though 
the transfer took place at Dec. 31, 1901, and from that date there will be 
interest on one side and profits to be handed over on the other. 

The UMPIRE : Yes. The notice to treat was Nov. 1? 

WITNESS: Yes. 

The UMPIRE : It is very desirable a date should be agreed. 

Mr. MOULTON : This is taken, as I understand. 

Mr. CRIPPS: It is taken as though the adjustment were made on 

Dec. 51, 1901, and as though from that date the Borough Council were to 
‘have the profits banded over, and we were to have the interest on the 
amount handed over to us. That is simply the way under which we are 
entitled to do it under the Land Clauses Act. Generally you allow the 
interest and profits to halve off against one another. When you have got 
a terminable concession it may be important. All our figures are based 
upon that footing. Possibly the other way would be more favourable to 
us, but we have done it in this way because that depends practically upon 
how the award goes. (To witness): According to the view we are putting 
forward, the unascertained figure here, in reference to which, of course, 
there is always the element of risk, is the difference between the figure of 
imminent profit and what we hope to have in the future !—Yes, we think, 
having regard to the fact that that is more of an estimate, it is fair to put 
that upon the 5 per cent. basie. Of course, future profits must always be 
an estimate. After most careful inquiry and consideration of all the circum- 
stances, I believe that the figures we have put forward are perfectly 
moderate in view of the market there is for this business in future in 
Marylebone. 

That gives the value of the net profits, after allowing for additional 
capital, at £2,265,108 1—Үеғ, 

Now you have got to add to that the present value of the property in 
Marylebone which is not at present used in the business of the company, 
and this identifies the figure for the purpose of going into property value! 
—Yes. 

Now there is a figure of £75. What is that ! — There are a few hire- 
purchase agreements, which, of course, we hand over to the Borough 
Council. They are agreements under which the company have put the 
installations into houses under contract to be repaid by instalmente. 
Those instalments will, of course, become payable to the Borough Council 
instead of to us, and we put them in as from the end of this year. 

The UMPIRE: That might be left out and agreed. 

Mr. CRIPPS : І now come to a set of figures which is important, because 
at the end of the concession the Borough Council have to take over our 
plant. The sum here dealt with does not include the item of £50,000 or 
£60,000 previously referred to. This is, to a great extent, an engineering 
table ? — Yes, an engineering and valuers' table, but I should like to explain 
the first part of it. The left-hand portion sbows the amounts expended by 
the company to Dec. 51 last upon the various buildings, showing each result 
separately, and upon the machinery and plant, and all the other items and 
expenses in the Marylebone area. It shows that the company had spent 
at that date £505,154. Then they are engaged in spending a further sum 
of £92,058, not in connecting new consumers—that is excluded — but in 
completing the work in hand and in providing for further requirements 
in Marylebone sub-station next winter. That is а matter that could not 
have been left over, as the company must provide for the public demands. 
Practica'ly, that brings up the total expenditure on works and buildings 
and plant which the company will hand over to the Borough Council in 
Marylebone to £600,000. The reat of the table seta out the value which 
the valuers attach to the buildings as they will be in 1931, and the 
value which the engineers attach to the machinery and plant and mains 
as tbey will be in 1951, and the final result is that the property upon 
which the company have spent £600,000, as valued by the witnesses who 
will follow, is represented in 1951 by the sum of £392,534. The present 
value of that sum is represented by £139,821. 

Of course it is clear that the £139,821 is based on the capital expended, 
and not on future requirements i—No, this is the expenditure by the 


. Of course the company have no interest іа the expenditure 
which the Borough Council will make so far as actual outlay at the present 


time is concerned. 

That is eo far as that is an expense upon the borough in the future, you 
have only allowed them interest on the amount 7— Ves. 

Ascertaining the allowance to be made in that way, you would not bring 
that capital into the capital which you would be entitled to have the 
benefit of when the concession terminates ! —No. 

You migbt have put it in another way, which would have given you that 
benefit! — We might have done so, but we only claim in respect of the 
capital actually expended by the company at the time of transfer, and 
not as regards any future capital which may be wanted hereafter, and that 
gives us the present value of the capital already expended £139,684. That 
is a discount figure, present value. 

You have got to add to that whatever ia the present allowance in tbe 
language of the act, because it has to be taken in situ and ready at once to 
proceed to its work ?—Yes. That figure is subject to modification upon 
that point. | 

Then that brings out £2,417,180, subject to what the engineers sav, 
from which you have to deduct for deficient generating plant on Dec. 31 
£48,837, giving a total figure as regards the property purchased (we have 
to come to severance by-and-bye) of £2,568,343 ?—Yes, subject, of course, 
to the point which you have just referred to as to the engineers. 

Mr. CRIPPS (addressing the Umpire) : Perhape, Sir, you would make 
a note that the figure which we think we are entitled to under these works 
is calculated at £56,858, That is а pure matter of argument. It is purely 
for you, but there is what you think fair to add, because of its being a com- 
pulsory purchase under the Lands Clauses Act. Ido not think we sba!l 
suggest that the 10 per cent. applies as a hard-and-fast rule in a question of 
this kind, but we know on what that is based, and we will argue by-and- 
bye what should be the fair addition to a figure of this sort, having regard 
to an arbitration of this character. Of course, if we ask for the 10 per 
cent., it would be an addition of £230,000. This is to be a compulsory 
purchase under the Lands Clauses Act. 

The UMPIRE: Mr. Ryde calla my attention to the fact that the Act of 
1888 says expressly ‘‘but without any addition in respect of compulsory 
purchase.” 

Mr. CRIPPS: That would emphasise this, that as regards the smaller 
portion of this—because it is the smaller portion here—we should have it 
without the addition ; but as regards by far the larger portion, we should 
have it with the addition. What Mr. Ryde points out is that as regards 
the plant taken over at the end of the term of the concession, the allow- 
ance for compulsory purchase is not to be added. That isin the Act of 1888. 

The UMPIRE: That із a matter for argument as to how much of the 
section those words apply to. 

Mr. CRIPPS: Yes, but this is being taken over under a special act. 

The UMPIRE: But it is much better to do as you say, and not to enter 
upon it now. It is a matter entirely of argument. 

Mr. CRIPPS: Yes, I will not ask the witness about it. Therefore, our 
figure will be those items I have given you. I dare say you have added 
the £56,858, or whatever that figure comes to, plus whatever you, in your 
judgment, think is the proper allowance, having regard to the conditions 
of compulsion under which the concern is taken over. 

Now we come to the question of severance. We have to go to the 
injury which you estimate the company will suffer owing to the severance 
of the Marylebone district from the reat of their concern ?.—Yes. 

Certain expenses will have to be incurred ? —Веѓоге the severance can 
actually take place certain works will have to be carried out in order to 
enable Marylebone to be worked as a separate area, seeing that previously 
they were worked as one system. Another point is that the portion left in 
the company's possession will mean a smaller undertaking in business, and 
expenses wiil be rendered proportionately greater. First, there are the 
expenses before the severance takes place to permit of the severance. 

The UMPIRE : The expense of disconnecting ! —Yes. 

Mr. CRIPPS: The table put in shows what you call the disconnectiog 
costs as regards severing the various portions. This involves a great deal 
of electrical detail of figures which we can leave to be settled by the 
engineers ?— Yes. 

The UMPIRE: Take the first item, 1,580 yds. of lin. cable. What is 
that ?—That represents the cost of transferring the mid-London portion, 
served at present from Rathbone-place to another station at Tower- 
street, and setting free Rathbone-place entirely for the purposes of the 
Marylebone area. і 

Mr. CRIPPS : This involves а great mass of figures, and if we could get 
it adjusted qua figures it would be an advantage. 

The UMPIRE: Yes, somebody on your side will meet somebody on the 
other, and give all necessary explanations. 

Mr. CRIPPS: Yes, and if, after they have met, there is any difference, 
we must go into it. It is owing to disconnection and re-connection that 
these expenses are incurred. (To witness): The next point is the losses 
after severance !— Yes. 

Now, we put what you callthe increased working cost as regards the portion 
left in your hands after severance under two heads? —Yes, one being perma- 
nent loss arising from the separation of the remaining areas from Maryle- 
bone,and the other the temporary loss which will be sustsined till the growth 
of the bueiness in the future makes up for that about to be taken away. 

The permanent loss being loss consequent on losing the connection over 
the whole area as a whole — Ves, loss of certain advantages which have been 
of value to the company by reason-of the connection of all the areas with 
each other. 

Take the permanent loss first. I think the first and moet important of 
those losses arises from the company not being able any longer to obtain 
assistance at Sardinia-street from Rathbone-place and Manchester-square, 
or even at Amberley-road ?—That is so. 

The UMPIRE: I do not follow that question. 
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Mr. CRIPPS: We cannot any longer obtain at Sardinia-street, which 
will be left on our bands, assistance from Rathbone-place or Manchester- 
square (the two stations in Marylebone), or even from Ambrrley-road. 

WITNESS: There are two trunk mains laid between all the generating 
stations of the company except Whitehall, by mean: of which for years 
pest the company has been able to send current from one generating 
station to another, as circumstances required. The inaina between Sar- 
dinia-street and Rathbone-place are capable of carrying 200kw. These 
trunk mains, [ may explain, are distinguished from the trunk mains 
which are to remain the property of the company because those trunk 
mains are called, technically, extra high-tension mains—10,000-volt mains. 
I speak now of 1,000-volt mains, By means of the main I first described 
Sardinia-street could obtain at any time that amount of current from 
Rathbone-place, or if Rathbone place could not give it direct, Rathbone- 
place could obtain it from stations further west. Then between Manchester- 
square and Amberley-road there are 1,000-volt trunk mains capable of 
carrying 600kw., and frequently, when it has been desired to shut down 
any one of the four atations for repairs, or to avoid Sunday running, or 
at other times of very light load, one or more stations has been shut down 
and the whole supply during those times has been obtained from one or 
two of the other generating statione. Sometimes, when any sudden 
demand, by reason of local fog or local darkness has sprung up, the station 
affected by that sudden demand has been able to obtain assistance to the 
extent I have indicated, Sardinia-street to the extent of 200kw, and any of 
the other three stations to the extent of 600kw., which the trunk main is 
capable of carrying. 

You had a stand-by ready to use at any time ?— Les. 

Now, take Sardinia-atreet, Manchester-square and Rathbone-place. You 
have had fires there ?—Yes, two at Sardinia-street, one at Manchester- 
square and one at Rathbone-place. On each cccasion the company was 
able to restore communication to consumers whose supply was affected by 
making use of these trunk main connections. We attach great value, 
therefore, to these trunk main connections, I think I said the trunk mains 
from Manchester-square were 600k ж. They are 200kw. ; the dividing line 
is at Manchester-square. Beyond Manchester-square the capacity is 
600kw.; between Manchester-square and Rathbone.place it is 200kw. 
That enabled us to decrease to a minimum what I may call the ordinary 
stand-by at these stations, and in cases of sudden emergency gave us an 
opportunity of supplying our customers quickly. It also mioimised the 
risk of having the supply diminished. If we had had the additional plant 
in, that plant would have been exposed to the same risk as the existing 


lant. 
i The UMPIRE: Have you power to continue your high-tension mains 
from Tower-street to Sardinia-street 1—Yes, we have power in all our areas. 

Lord ROBERT CECIL (for Marylebone): You will not take it that we 
assent to that. 

Mr. CRIPPS: Now, as to these various fires. The connection with the 
other stations enabled you, with the least possible delay, to supply your 
customers with current ! — Yes. : 

How can you guard against this same sort of difficulty and contingency 
in the future! The only way in which we cau guard against it is to erect 
at Sardinia-street and at Amberley-road a plant of equal capacity with the 
power of the trunk mains to carry current. That is, an additional 200kw. 
of plant should be provided at Sardiuia-street, and an additional 600k w. at 
Amberley-road, and even that would not do what we want, because when 
the fire came our additional plant would be swallowed up the same as the 
other ; it is the best way of doing it that J can see. In the case of Sar- 
dinia-street it is especially important because of the competitive elementa. 

It is not only inconveniencing your customers, but they can go else- 
where 1— That is so, and if they go it is very difficult to get them back. 

What ів the cost of providing this additional plant ! — At £65 per kilo- 
watt, £52,000. The company expended upon the trunk mains £17,839, 
so that, deducting that sum from the £52,000, there is left £51,161, 
which represents the capital the company have been saved during past 
years. 

You mean that, but for the poasibility of having these trunk mains con- 
necting the various stations, you would have had to make that additional 
outlay ?—Yes, instead of spending only £17,000 upon the trunk mains, we 
should have spent £52,000 and have had no trunk mains. 

Take 34 per cent., which we have taken throughout on the £54,161, the 
annual saviog to the company would work out at £1,195. 12s. 8a. a year! 
—Yes, that is the advantage we have been deriving from the trunk mains 
as against stand-by as far as capital outlay is concerned. 

The next item is the annual saving in cost of working those stations— 
the annual saving on the trunk main connection. How do you get at that 
£1,500 ?—That is difficult to estimate. We are able to close these stations 
very often on Sundays and also during the summer, when we take the 
opportunity to do repairs, and also, we have got the advantage, during busy 
times, of the help one station can give to another, and after careful con- 
sideration we think that advantage cannot be expressed in less that £1,500 
а year at the two stations taken together. 

The UMPIRE: Before you leave that, will you neceszarily lose a trunk line 
connection between Sardinia-street and Amberley-road !—The only right 
we have under the act with regard to Marylebone is to maintain and lay extra 
high-tension trunk mains, but these extra high-teneion mains will not 
supply the place of the old trunk mains, because if a fire broke out at 
Sardinia-street, for instance, the transforming plant, without which the 
current sent through the extra high-tension mains could not be made use 
of, might also be destroyed, in which case the trunk mains would have been 
no use whatever to the company. 

Mr. CRIPPS : This is a legal point. Iam not sure we are right as to this. 
The section under which the purchase takes place tays:—'' Notwith- 
standing anything in this act, or the purchase by the Borough Council 
of the said undertaking as by this act provided, the company may lay, 
relay, maintain, alter or renew in and through the borough trunk mains 


between the stations of the company or any of them, and for that purpose 
all reasonable facilities shall be afforded by the Borough Council to the 
company." I will not argue the point for the moment, as it is clear the 
question you have asked will undoubtedly arise. (To witness) : Your figure 
here, which comes out of the 82,695, 128. 8d., is on the footing that you 
cannot get connection between Amberley. road and Sardinia-street ! That 
is 80. 

I do not know, assuming connection could be given between Amber ley- 
road and Sardinia-street, the extent it would affect your figure !—1f the 
existing connection can be maintained, the existing advantages would remain. 

Then there are rental value of general stores and offices at Manchester- 
square and rentals of Post Office wires '—Yes ; suitable offices would cost 
us £100 а year. We have also a number of private telephones and a tele- 
graph laid in the pipes which contain the distributing and trunk ma‘ns in 
and through the Borough of Marylebone, and a communication of that 
kind, free from the interruption of any public telegraph or telephone 
system, is absolutely necessary for the conduct of the company's business. 
ТЄ we lose those means of communication by the severance of Marylebone 
we shall bave to rent from the Post Office a corresponding number of wires 
in order that the means of communication may be maintained. This 
applies also between Sardinia-street and Amberley-road. Then there is 
extra cost of lighting offices when we have to take current from the Borough 
Council. These items come to £55,873. Os. 3d. 

What is the figure here of £490 ?—That represents a portion of a trunk 
main similar in character to the other trunk mains laid a few years ago 
between Manchester-square station and a station of the London Electric 
Supply Co. in Bond-street, at the Grosvenor Gallery. That cable has been 
made use of for the purpose of passing current between the one company 
and the other, and by the severance it becomes entirely useless to the 
Metropolitan Company. In fact, a portion of it would be entirely outside 
their area and inside the area of the London Company. The portion within 
the area goes to the Borough Council with the rest of the company’s works. 
Hie portion we shall lose the use of, and we make the claim £490. 19s. 7d. 

or it. 

The UMPIRE: You mean you had an arrangement with the London 
Company for an interchange of supply ! —Yes, sometimes we helped them 
and sometimes they helped us. 

Mr. CRIPPS : That gives your figure of severance under this head, subject 
to the legal points which have been raised, of £53,363. 19s. 10d ! —Yes. 

We now go to temporary loss, and we divide that into two heads. Firat 
you will have, in your view, insufficient employment for the capital expended 
in connection with Willesden, as a large proportion of the energy for Mary- 
lebone is now coming from Willesden ! —Yes. 

And you will have an increased proportionate cost of administration as 
regards the remaining portions of your undertaking t—Yes. 

When you obtained your powers in connection with Willesden, was it in 
contemplation to have Marylebone as part of your area of supply !—Yes. 

That step would not have been taken if you had known Marylebone 
was to be severed ?—I cannot speak from personal knowledge, tut I find 
from the records that if such an event as the purchase or sale of Marylebone 
bad been contemplated the company would never havedreamt of establishi 
those great works at Willeeden. They had difficulty in securing additiona 
land in Marylebone, and had an injunction hanging over them for vibration 
at Manchester-square. 

Then, by building at Willesden you got rid of the vibration difficulty as 
regards generating stations in Marylebone !—Yes ; and we were able to get 
sidings and so obtain coal supplies more cheaply than any other genera- 
ting station in London. We also receive payment for our ashes, whereas at 
our Tower station we have to pay a considerable sum for their removal. 

When you tay that Willesden was erected principally in connection with 
the supply in Marylebone, of course you had special provisions as regards 
your supply in other districts ?—Certaiuly. 

There is an obligation upon the company, as far as Paddington is con- 
cerned, to have the generating statioa within the area. There is no such 
obligation as regards Marylebone, Therefore, as far as Paddington is con- 
cerned, you are under a statutory obligation to have the generating station 
in the Paddington area !—Yes. 

And are not entitled to use Willesden in connection with the Paddington 
supply !i—No. 

The UMPIRE: The propositions are not the same, but you do not argue 
that now. . 

Mr. CRIPPS: No. 

You have, as general manager of the company, considered that Padding- 
ton is entitled to have its own generating station in its own area !—Yes. 

As a matter of fact, apart from any legal question, have you in Padding- 
ton, or are you placing in Paddington, sufficient generating stations so 
that Paddington may be self-contained ! —Amberley-road station, so far as 
the generators are concerned, is in excess;of the- present demands of Pad- 
dington, but the boiler supply has, within the last year, become insufficient. 
The company, two years ago, madean arrangement by wbich they obtained 
the right of entering into possession of land immediately adjoining the 
station on Ladyday, 1904, in order that they may erect additional boilers 
to keep pace with the demand. 

Now, as regards your mid-London area and the supply which you can 
get from Willesden ?—At the time the company decided to go to Willesden 
their position in the mid-London area was very uncertain. There were 
various schemes under discussion for forming a new thoroughfare between 
the Strand and Holborn, one or two of which would have passed through 
the site of the existing generating station in Sardinia-street, and ultimately 
the scheme adopted did require that site. The London County Council’s 
London Improvements Act, 1899, provides for an equivalent site for that 
station, and that the Council shall give the company a sum of money suffi- 
cient to provide for the erection of a new generating station of a capacity 
of 4,000kw. in place of the existing station, which has a capacity of 
2,565kw., and the Council have alse te pay the eost ef all alterations te the 
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mains which will become necessary. So that in a few years the capacit 
of the company's generating plant in the mid-London area will be muc 
enlarged. 

At the present moment there is no arrangement whatever between you 
and the Marylebone Council under which they would take, or come under 
an obligation to take, your Willesden current ?—No. 

It is obvious that an arrangement of that kind, over the period of the con- 
cession, would undoubtedly affect our severance claim! It certainly would, 
but there is none. 

The UMPIRE: The perticulara submitted on this point stap at 1925. 
I suppose that is because your estimate reaches a point at which you will 
require the whole supply from Willesden 1— Yes. 

In mid-London in 1925 you estimate you will require over and above 
what you can generate in mid-London 8,750kw. And that is practically 
the whole of the output of Willesden !—Yee, not as it stands to-day, but as 
it will stand when the machinery now ordered has been completed, and on 
the assumption it would suit the company to take current from Willesden 
to mid-London ; but the company have been advised that it is very doubtul 

-whether it would be advantageous to take current 8} miles into the heart 
of London into an area so suitable for the production and immediate 
distribution of continuous current. | 

Mr. CRIPPS: You say it is a question whether it would be practicable 
to take it 8} miles — Ves, it has always been a doubtful poiut, with the 
company. 

Another table put in shows the extent to which Willesden will be 
unemployed between 1903 and 1925 ?— Yes. 

Please explain that.—Taking the year 1903, the use which the company 
сап make of Willesden apart from Marylebone, is 2,663kw. The total 

‘capacity of the station in 1903 is shown as 7,500kw., so that in 1905 the 


difference between 7,500kw. and the 2,563k w. the company can make use 


of i« 4,937kw., which representa the proportion of Willesden which will 
then be unemployed. Dividing the cost ot the station as it will be at that 
time, that is 2625000. By those two sets of figures the capital at that 
time which will be unproductive is £545,599. In 1904, the year Willesden 
will have reached its maximum capacity, as at prezent arranged, the 


deficiency which can be transferred from the town areas ie1,985kw. That 


is mid-London alone, and the balance of capacity un: mployed is 7,015kw., 


which represents a capacity of £491,050. Interest and depreciation on, 


that sum work out to £22,097, From that point it is all the same, the 
capital remains the same, but the proportions of pr ductive capital and 
unproductive capital gradually change till by the end of 1925 Willesden (as 
- it will be in 1904) will be fully employed by the demands of the mid- 
London area. 

Though in 1904 you will have thia 9,000kw. capacity, your station, as 
laid out at Willesden, was much larger ?—Yes, Willesden was laid out for 
a capacity of 27,000k w. 

Tue 9,000kw. is only what you have under order ?—Yes, of course сиг 
further progress is arrested, but we intend to gradually enlarge Willesden 
up to its full capacity. 

On this basis the table shows the loss to you under the head of depre- 
ciation and iatereet ‘— Yes. 

Apart from this loss in interest and depreciation, you have calculated, 
over a period of time, additional expense in connection with the generation 
of a smaller output at Willesden 1— Ves. In 1905 we estimate that, with- 
out any work to do for Marylebone, our output, or the number of units we 
should generate at Willesden, would be 8,400,000 instead of 10,954,000 as 
it was last year. Now, if this great station is to do so much less work, it 
will follow that the average coet of the diminished number of units will be 
higher, and we calculate that, instead of the cost working out at 07783., ав 
it did last year, after giving effect to the economies anticipated, it would 
work out to 0:97d., or the 8,400,000 units would cost all over 0°19d. more 
to generate. 

The UMPIRE: Your table thows yo: anticipate till 1912 you will con- 
: tinue to be working at an increased сові ' — Yes, in proportion to the amount 
of reduction of output. In 1912 we assume we shall bave grown up to the 
business done last year. | 

Mr. CRIPPS: In your table the kilowatt capacity of Willesden in 1904 
is 9,000. 1 believe the actual capacity there is 15,500, but you allow so 
much for stand-by ?—Yes. The extension upon which we are engaged just 
now provides for very much larger engines. The five engines now at work 
are 1,500kw. each, but with a view to atill further cheapen production the 
company, in giving their last order for plant, adopted units of twice that 
gige, and the new engines, one of which is now in course of erection, are of 
3,000k w. capacity, or practically 5,000 H. p. Having these very large units, 
in order to guard against any sndden reduction in power of output by one 
of these great machines going out of work, we rate the station, as it will 
be with these two large machines and the five half-size machines, at only 
9,000, although, if they were all going the capacity would Le 13,500kw. 
The difference is 4, 500k w.— that is, one of each of those engines. When 
we have got the two large engines in the proportion of spare, as we call it, 
it is considerably more. 

The UMPIRE: With the figure at 4,500, what is the stand-by ? -We 
have 6,000 at the present time, and we rate the output at 4,500. That is 
one-third for stand-by ; when the whole plant is available we shall have 
4,500 spare out of 15,500, or one-third. 

Mr. CRIPPS : When you started, 1,500k w. engines were the largest unit 
done up to that date ?—Yes, that was the largest plant of the kind con- 
templated at that time, and when we decided on a still further advance 
last year we were taking a step a long away ahead of general practice with 
& view to greater economy. . | 

Мг. RYDE: In 1903 you put a figure of 8,400,000, then fall for two 
years and then rise again. I understood this 8,400,000 was the total 
amount generated at Willesden ? — No; last year we generated at Willesden 

ractically 11,000,000 units. In 1903, if we do not generate at all for 
lebone we expect that, in order to provide for the deficiency in mid- 


London and in Paddington, we can make use of Willesden to the extent of 
8,400,000 units. 

Mr. CRIPPS: The next point is your temporary loss from increased cost 
of administration. You have got the cost of administration in Marylebone 
in 1901, the proportion of management expenses and so on, working out at 
£8,119. 78. 54. '—Yes; those expenses would practically remain to be 
borne by the company. 

How do you deal with that figure !—We deal with it in the same way 
as we have dealt with the increased cost of working at Willesden. We 
find out, by comparison of the number of units sold in Marylebone 
and in the other areas respectively. that in about six years time the 
business of the company will have grown up in the other aress 
to what it is in the whole of the areas at the present time, and we 
assume the £8,119 loss as for last year will be gradually worked off on 
the increasing business during the next five years, In the sixth year there 
will be no loss, and starting with £6,766 as the additional cost of adwinis- 
tration of the remainder of the undertaking this year, it falls to £1,554 in 
the year 1906, and after that disappears. This gives a total of £18,751 as 
the present value of that additional burden which the company will have 
to bear for five years on the 34 per cent. basis, and is working out the loss 
on the cost of administration owing to the severance down to a minimum 


We sometimes have 15 and sometimes 20 yeara’ purchase, but you work 
it out for six years }— Yes. 

Sir EDWARD CLARKE: May I ask how the £7,592 is arrived at—the 
proportion of management expenses ! — That is the proportion of expenses 
which are shown in the Board of Trade accounts as having been allocated 
to Marylebone —that is to say, the expenses of administration are divided 
rateably over all the areas in proportion to the gross revenue of other areas, 
and the proportion which bas been allocated to Marylebone is the sum 
shown on the first portion of this table. 

Is that in proportion to the rateable value of Marylebone ? - No, in pro- 
Рога to the gross revenue of the Marylebone area of the company. The 
£7,592 is made up of £1,604. 58. directors’ remuneration, salaries and 
management, secretary's, engineer's salaries, &c. That is exclusive of the 
engineers at work with the areas. | | 

Mr. CRIPPS: We have now got into the poeition of summarising 
our figures under the séverance part of our claim, which is £346,507 !— 
Yes, and so far as the value or purchase price is concerned of the property, 
apart from severance, it comes to £2,425,200. | 

Mr. CRIPPS: Some allowance will have to be added for compulsory 
sale, but I will leave that for argument. 

"To that we have to add £346,507, which makes a total, leaving out odd 
figures, of £2,771,700 ?—Yes, subject to a proper addition for compulsory 
eale, as far as the purchase price is concerned. 

In these calculations you have tried throughout to put together what 
you consider reasonable figures, making allowance for any reductions which 
ought to be, made: Ves, I have gone into this matter with great care, and 
with a desire to put before the arbitrators figures which I and the directors 
believe to be fairly representative of the value of the company's under- 
taking, including its future prospects. We have a very high opinion of the 
undertaking, based on the facts disclosed and a most careful study of the 
conditions and circumstances under which the company are working. 

We all of us know of your connection wita railways, particularly as 
manager of the North British, and that you have bai great experience 
in compensation cases ? – І have. 

Have you known any case where a company has been taken over ia what 
I may call such an incohate condition and such a large prospect ! —No, I 
cannot recall to my mind any case of the kind where a company has been pur- 
chased under compulsory powers at so early a stage in the development of 
what is practically a new industry. The conditions may be altogether dif- 
ferent after electric supply companies have had some more years in which to 
work, but they have really had to break virgin ground and build up this 
business from the beginning without any assistance to establish that 
income which is now produced. | 

It has been shown that in the early days, when they were a pioneer сош- 
pany, they got substantially no return? —Tbat is во, and peculiarly so in 
Marylebone, on account of the very widespread character of the area. We 
are in the position of a pioneer company having gone through the stage of 
risk and got firmly into the saddle, without having nearly reached our 
normal development. ‚ 

Mr. Conacher’s examination-in-chief was followed by the examination 
by Mr. Cripps, K.C., of Mr. J. G. Head, surveyor, house and land agent 
(Messrs. George Head & Co., 7, Upper Baker-street, Marylebone). Mr. 
Head's evidence was devoted to the question of the development of the 
Marylebone district in building matters, especially in the relation of these 
building operations to the improvement of the class of-buildings erected in 
the borough, and their consequently increased value to the Metropolitan 
Company as probable consumers of electric current. After cross-examins- 
tion by Sir Edward Clarke, K.C., for the Marylebone Council, Mr. Heed 
was followed by Mr. E. W. Rushworth, surveyor, house and land agent 
(Me:srs. Rushworth and Stephens, 22, Savile-row, W.); Mr. 8. Clarke, 
surveyor, 8, New Coventry-street, W.; and Mr. C. W. Miller, surveyor, 
46, Pall Mall, W. 


British Power, Traction and Lighting Oo. (Ltd.) (Petition of 
L. Hannen.) 


This matter came before Mr. Justice Swinfen Eady on Wednesday on 
creditors’ petition for the compulsory winding-up. The company asked 
that the petition should stand over for two months, Unless the company 
could get fresh capital it must stop, and then there would probably be 
nothing for the unsecured creditors. . 

Subsequently counsel eaid it had been a that the petition should 
stand till the firat petition day after Nov. 17. 
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Rechard v. Mazarron Electric Light Oo. (Ltd.) 

On Wedneeday Mr. Justice Swinfen Eady heard this case, which was a 
motion for the appointment of a receiver and manager. Plaintiff was holder 
of five debentures of £20 each in defendant company, which was formed 
in 1893 to establish a system of electric lighting in Mazarron (Spain) under 
a 50 years’ concession. It appeared that the company was now working 
that concession. The ground of the application was that the company had 
committed a breach of ite debenture conditions. The company submitted 
there was no ground for the appointment. The company offered to pay 
plaintiff off, but was not willing to pay the costs of the action. 

His lordship granted the application, and appointed Mr. Hussey receiver 
апа manager. | 


Re the Universal Microphone Oo. (Ltd) у. Nye and Another. 


This matter came before Mr. Justice Swinfen Eady on Wednesday on 
two motions by plaintiff company asking for injunctions against defendants 
to restrain them from assigning patents. 

Mr. HOUSTON, for plaintiffs, said defendants had filed affidavits, 
though they did not appear, and they had undertsken meanwhile not to 
deal with the patents which were the subject of the action, and his 
Lordship allowed the m^tions to stand over for a week. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


— 
APPOINTMENTS VACANT AND FILLED. 

An assistant lecturer in electrical engineering is required for 
Hartley College, Southampton. Further particulare from the principal, 
Dr. 8. W. Richardson, to whom applications by Sept. 24. See also 
advertisement, 

The National Boiler and General Insurance Co. (Ltd), 22, 
St. Ann’s-equare, Manchester, require additional surveyors of elec- 
trical plant. Farther iculars are given in an advertisement. 
Applications to the chief engineer (Mr. Edward G. Hiller). 

5 is required for the rolling-stock department of the 
British Electric Traction Oo. Applications to the secretary, Don ing- 
ton House, Norfolk-street, London, W. C. See advertisement. 

An electrician is wanted immediately on board cable-repairin 
ship in West Indies. Applications to manager, West India an 
Panama Telegraph Co, 187, Dashwood-house, London, E. C. See 
advertisement. 


St. Pancras (London) олн Council require а junior clerk for 
their electricity and public lighting department. Forms of applica- 
tion from the chief clerk Q r. A. E Pyecraft), 57, Pratt-street, 
Camden Town, London, N.W., to whom applications by noon 27th 
inst. See advertisement. 


горах (London) Borough Council require а general clerk for 
electricity undertaking. Applications to town clerk by Sept. 29. 

An assistant lecturer in physics is also required at Hartley College, 
Southampton, Applications by 24th inst. ‘ 

An assistant lecturer is required at Huddersfield Technical Colleg 
Applications by September 24th. 


Mr. H. W. Malcolm, M.A., B.Sc., has been appointed lecturer and 
demonstrator in physics at University College, Bristol, in succession 
to Mr. L. ЇЧ. Tyack. Mr. Malcolm was educated at Robert Gordon’s 
College, Aberdeen, and at Aberdeen University. He gained the 
first medal in each of the classes in inorganic, organic and practical 
chemistry at the University, and in April last graduated Master of 
Arts and Bachelor of Science with first-class honoursin mathematics 
and natural philosophy, taking aleo the Simpson prize of £65 in 
mathematics, the Greig prize of £30 in natural philosophy, and the 
Rennet gold medal for problem papers. | 

Mr. Р. К. Sanderson, of Stockton, has been appointed by the 
Hyde, Stalybridge, Mossley and Dunkinfield Tramways and Elec- 
tricity Board to inspect the rails being manufactured for the electrical 
tramway at a fee of 3d, per ton on accepted rails. 

Mr. W. R. Kelsey, B. Sc., A.L E E., of Bradford Technical College, 
and formerly chief draughtsman to Messrs, J. G. Statter & Co., has 
been appointed principal of Taunton Municipal Technical Institute. 

Mr. W. B. Morgan, assistant mains engineer at Bristol, has been 
promoted mains enyineer in succession to Mr. Jenkins resigned. 

Mr. A. Р. Dryburgh, of Swansea, has been appointed assistant 
electrical engineer at Dewsbury at £120 per annum. 


EDUCATIONAL NOTICES. 

Owens College, Manchester.—Special equipment, including 
experimental electric furnaces, is provided in the new physical labora- 
tories for instruction and research in electro-chemistry and electro- 
metallurgy. Particulars of day and evening classes may be obtained 
from the registrar (Mr. 8. Chaffers). See advertisement. 

To encourage employés at their works to engage in technical 
studies, and more especially in the advanced courses of electrical 
engineering at the municipal technical schools, Wolverhampton, the 
directors of the Electric Construction Co. have offered free scholar- 
ships, covering class fees, for the 1903-4 session. 


Abersychan. —The Council have decided to apply for a provisional 
electric lighting order. 

American Electricity Statistics.— From statistics published at 
Washington it would appear thatthe capital employed in the United 
States in telephone eperations amounts to $300,000,000, that there 
are over 2,000,000,000 conversations per aunum over the telephone 
lines, and that in 1900 the per capita ute of the telephone throughout 
the United States was one in 40 and in San Francisco one in 12, this 
latter being claimed to be the highest rate in the world. Mr. T. C. 
Martin, who is, we believe, responsible for the figures under 
review, refers to the great advance made recently in wireless 
telegraphy, automatic telephony, X-ray work, teleautographic 
devices, wirelees illumination, &c. During 1899, Mr. Martin 

ives the production of copper electrolytically at 200,000 tons. 
e value of electrical products manufactured in the United 
States in 1900 is given at $91,348,889, and the total capital 
invested in the manufacture of electrical apparatus and appliances 
at $83,130.913. During the past 25 years 17,539 patents have been 
issued in relation to telegraphy, telephony, signalling and electric 
lighting, power and traction. Of this number 6,800 patents were 
taken out from January, 1896, to June, 1900, Mr. T. A. Edison being 
responsible for 711 of these and Prof Elihu Thomson for 391 The 
average annual expenditure per capita on electrical applications is 
put at $7—$1:25 for electrical apparatus and supplies, $3 for trac- 
tion, $1:50 for electric lighting, 75c. for telephone service, 50c. for 
telegraphs, fire alarme, signalling, &c, the people, in fact, payin 
as much per head of the population for electricity as for the staff o 
life. The total horse-power used in manufacturing eetablishments 
of all kinds in the United States is given at 11,300,000, of which 
4 4 рег cent. is electrical. In 1890 the street railway companies of 
the States numbered 789, of which 144 were electric lines. "There 
were then 2.895 electric cars out of a total of 32,505, and 1,262 miles 
of track out of 8,123 were electric. In 1900 there were 871 street 
railways, nearly all electric, with 50 658 electric cars and carriages 
running on electric railways and tramways, and the total number of 
miles of track was 17,969. The total horse- power of electric fans used 
in the United States in 1900 was 12,766. For the 12 months to 
June, 1902, the exports of electrical machinery from the United 
States were valued at $5,379,746, compared with $5,812 715 for the 
corresponding period in 1901. 

Ashton. under-Lyne.— In presenting the report of the Electricity 
committee, the chairman (Mr. Barlow) stated that during the last 
month, owing to the utilisation of the refuse destructor and new con- 
denser, they had been able to reduce the consumption of coal from 
190 to 80 tons. The committee had fixed the charge for current 
to the Corporation tramways at 144. per unit. This price, said Mr. 
Barlow, was only equalled by Liverpool and Bradford. 

Bangkok (Siam).— Five and a-half miles of new electric tram- 
ways were laid in this city during 1901 by the Siam Electricity Co., 
which now owns both the electric tramways and the electric iig ting. 
This latter branch of electrical industry is now in general favour, 
public and private buildings, factory premises, &c., being almost 
uniformly lighted electrically, and the demand for electric fans and 
ventilating appliances is extensive and increasing. Between 40 and 
50 electric fans are being installed at the King’s palace. The imports 
of electrical apparatus and materials for 1901 into Bangkok were 
valued at £15,654. £9,037 came from the United States, £6,086 
from the United Kingdom, and £531 from Germany and elsewhere. 


Battersea (London). —A dispute has arisen between the Borough 
Council und the Postmaster-General in regard to the erection of tele- 
phone wires The Council were asked to consent to the erection of 
wire to connect the Post Office telephone system with that of the 
National Telephone Co., but the Council, deeming the extension of 
the National Company’s powers contrary to the interests of the public, 
refused. The Postmaster-General has applied, under the provisions 
of the Telegraph Acts, to the local police magistrate to settle the 
dispute, but the Council threaten that, if the decision be adverse to 
them, they will appeal to the Railway and Canal Commissioners, In 
the meantime the Council bave invited the other Metropolitan 
Borough Councils to send delegates to a conference on the subject at 
Battersea on Tuesday next. 

Bournemouth.—The Council are considering the question of con- 
structing a short electric tramway to connect up the pier with the 
town syatem of tram ways. 

Brighton.—The Corporation have decided to ask the Councils of 
Portslade, Southwick and Shoreham to approve of Brighton supply- 
ing electricity in their districte. 

Bromley.—The British Electric Traction Co. propose to construct a 
system ofelectrictramwaysconnecting Bromley with Pengeand the lines 
of the London County Council. A committee is considering the matter. 

Broughty Ferry.—The inauguration of the electricity works has 
been fixed for 24th inst. 

-Buenos Aires.—The Review of the River Plate says that the 
Intendente of Buenos Aires has declared as lapsed the concession 
granted to Messrs. Miranda, Beyer & Co. for the construction of an 
electric tramway, but the Public Works committee of Congress has 
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reported favourably on the petition of Messrs. Quesada Bros, for an 
extension of one year in which to commence work on their electric 
tramway from Buenos Aires to Almirante Brown (Adrogué). 


Cardiff. —The electric lighting of several additional thoroughfares 
has been authorised. The Local Government Board has refused its 
sanction to a loan of £107.611 for extensions at the Roath power 
station. It is urged that £48,750 out of the £107,611 has already 
been expended, and the demand for electric current for lighting 
and power is increasing at such a rate that the committee will be 
. in a deplorable state unless extensions are made. The borough 
electrical engineer and tramways manager (Mr. A. Ellis) stated at a 
meeting of the Lighting committee that if the Local Government 
Board get their own way it would be necersary to erect a third 
station, which would be a waste of money. The Board objected to 
the expenditure upon continuous-current supply, on account of the 
plant having been put down at the power station. Mr. Ellis sug- 
gested that the Tramways committee should obtain the sanction of 
the Board of Trade and sell the energy to the Lighting committee. 
The matter was left in the hands of the chairman (Ald. Carey), the 
chairman of the Tramways committee (Mr. T. Audrews), the borough 
engineer (Mr. Harpur) and Mr. Ellis. 

The chairman (Ald. Carey) stated that if the Cardiff Railway 
Co. persisted in their refusalto give the Corporation access to the 
Bute Docks for the purpose of supplying the numerous applicants 
among the tenants with electric current for lighting and porer the 
South Wales Electrical Power Distribution Co. would probably step 
in and give a supply. 

On Tuesday continuous current was supplied for the first time in 
the central and docks districts. 


Camborne.—The Council have opened negotiations with the 
Urban Electric Supply Co. for the electric lighting of certain new 
thoroughfares. 


Dingwall (N B) —The Council have approved a scheme for the 
electric lighting of the town, drawn up by Mr. Deacon, electrical 
engineer for the Strathpeffer electricity works. 


Bast Stonehouse.—Devonport Council will oppose the applica- 
tion of the Provincial Electric Supply and Traction Co. for a 
provisional order for East Stonehouse. 

Bdinburgh —The Electric Lighting committee have practically 
come to terms with the Caledonian Railway Co. for the supply of 
electric energy for lighting and power for the Princes-street station, 
the hotel and the adjoining goods yard. The company will require 
about 500,000 units per annum. Hitherto a private installation 
has been used. 


Electricity Statistics.— The census returns for Kent show that 
there are in the county 1,457 persons engaged in electrical pursuits, 
compared with 203 in 1891. 


Exhibitions.— An international motor-car exhibition will be held 
at Hamburg from Oct. 3 to 11. 

There was to have been an industrial and general exhibition in 
Athens next month, but notification is now made that the exhibition 
is postponed to 15th March next. 

he movement for holding an exhibition in Cape Town in 1904 
is progressing, and the manager (Mr. A. P. Baker) has opened Lon- 
don offices at 20, Victoria-street, S W. There will be 28 sections, 
including mining, engineering and machinery, light railways, tram- 
ways, &c., railway and motor cars, &c., marine engineering, electricity, 
&c., construction, sanitation and ventilation, decorations, paints, 
dyes and colours, fuel, smoke abatement, inventions, arts and 
sciences, hardware, tools, &c. 


Fire.—The electric generating plant of the Nordrach Sanatorium 
for Consumption on the Mendip hills was badly damaged by fire on 
Friday last, the whole of the plant, it is stated, being rendered uselees. 

Glasgow.—The Board of Trade inquiry into the circumstances 
attending the recent tramway accident was opened by Major Druitt, 
R E., on Thursday last. There were 20 witnesses, the proceedings 
being, of course, conducted in private. 

Halifax —The new electric tramway route between King’s Cross 
and Sowerby Bridge was officially inspected on Friday. Extensions 
of the electric tramway system to Hipperholme and (ireetland have 
been authorised. 

Hampton —The Highways committee are reporting on the 
advisability of carrying out the terms of their provisional order. 


Hythe —The Council have sealed the agreement with the 


Folkestone Electricity Supply Co. for the supply of electrical energy 
in the borough. 


Leatherhead.—Leatherhead and District Electricity Co. have 


commenced the supply of current, and the Council are considering 
the question of wiring the public buildings. 

Leek —An inquiry was held on Friday into the application of the 
Council to borrow £10,061 for electricity works. There was no 
opposition. 

Littlehampton.—The British Electric Traction Co. seek the 


Council's consent to the extension of t і 
to Littlehampton, extension of the Worthing tramway system 
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Municipal Telephony. — Hull Corporation have been granted a 
licence to establish a municipal telephone service. 

Scarborough Telephone sub-committee have accepted the draft 
telephone licence issued by the Postmaster- General, and Mr. A. R. 
Bennett haa been instructed to prepare plans and specifications. 

Huddersfield Town Council on Wednesday again discussed the 
question of establishing a municipal telephone service. Ald. Sugden 
moved that an underground and modernised system of telephonic 
communication should be established in Huddersfield, and that an 
agreement be entered into with the National Telephone Co. for lay- 
ing wires underground within the borough for a period not exceed- 
ing 25 years, subject to satisfactory terms being arranged. He 
submitted that if the National Telephone Co., with their large expe- 
rience and wide operations, failed to secure what could be considered 
adequate return for their investmente, the Corporation, working on 
its own modest scale, were not likely to succeed. Mr. Sykes seconded 
the motion, and said the most powerful argument against the pro- 
posed municipal undertaking was that their hands were already fully 
engaged. d. Sugden's resolution was carried by 23 votes to 22. 
righton Telephone commi.tee have received the revised plans aud 
estimates of the consulting engineer (Mr. A. R. Bennett) for the pro- 

ed municipal telephone system. The borough of. Hove is excluded 
rom the new scheme, and application has now been made for sanc- 
tion to borrow £42,000 in lieu of the £45,000 previously applied for. 

Bournemouth Corporation have invited the Corporations of Poole 
and Christchurch to co-operate in a united scheme of municipal 
telephony. 

Newcastle-upon-Tyne.—The Tram ways committee have reduced 
the charge for arc lighting from £18 per lamp per annum to £15. 103. 


Northampton.—Negotiations for the acquisition of the under- 
dertaking of the Northampton Electric Light and Power C». by the 
Town Council have been broken off. 


Overhead Coverings for Electric Tramways.—The introduc- 
tion of an “ upper deck ” cover for the electric tramways at Liver- 
pool is attracting attention in tramway circles, and this week 
deputations from Walsall and Huddersfield have inspected Mr. 
С. К. Bellamy’s contrivance for providing outside passengers on 
tramcars with protection against weather and other discomforts. 
It is claimed for Mr. Bellamy’s device that it does not in any 
way detract from the good external appearance of the car, and 
is not costly in application. A light wooden frame is provided, 
the top and sides of which are fitted with a series of spring 
waterproof roller blinds which can be easily openel or closed 
by the passengers, and which enable the outside of the tramcar to be 
perfectly closed in in a short space of time. The ordinary trolley 
standard is abolished on the cars on which Mr. Bellamy’s covering 
is adopted, giving a clear gangway and increasing the seating accom- 
modation to a considerable extent. Additional facilities for lighting 
the car on the outside are aleo possible with the use of the covering. 
Mr. Bellamy has introduced in his new design of car an improved 
form of staircase, the Bellamy lifeguard aud other improvements, 


Paris.— The construction of the second section of the Metropolitan 
Underground Electric Riilway, which is intended to serve the outer 
boulevards north of the city, is approaching completion, and is likely 
to be opened for traffic early next month. The net profit on the 
first section during August amounted to £4,432, compared with a 
loss in the corresponding month last year, the improvement being 
due both to increase in traffic and reduction in working expenses. The 
profits during the first eight months of 1902 amounted to £66,250, 
against £45,778 in the same period of 1901, and the proportion of 
working expenses togross receipts having declined from 46°41 to 42-44 
per cent, 


Perth.—The question of the purchase of the local tramways will 
be discussed at a special meeting of the Council, the former resolu- 
tion to purchase having been informal. 


Prison Lighting.—In the report of the Commissioners of Prisons 
it is stated that much attention has been given to ihe question of 
providing better light in the prisoners’ cells, and it is proposed to 
gradually discontinue the use of opaque glass, and, if the cost is not 
prohibitive, to take advantage of any public supply of electricity in 
the prison districts. 

Ramsbottom.—The Council have appointed Mr. A. B. Chatwood 
consulting engineer, at a fee of £250, to prepare an electricity supply 
and tramway scheme. 


Rating of Telephone Wires.—At Dundee District Valuation 
Appeal Court last weck, 

Mr. GEORGE Began, rating clerk of the National Telephone Co. (Ltd.), 
craved that a valuation of £2,562 placed on the company's 1,538 miles of 
wire in Dundee should be reduced to £1,538, or £1 per mile. Two years 
ago it was argued by the assessor before the Court that the underground 
wires involved less outlay than the overhead wires, and that therefore they 
must be regarded as increasing the value of the company's property. He 
(Mr. Bean) was now able to say that that was not so, and he had the figures 
before him, which he would submit privately to the Court, but would not 
read, as he did not wish them to be reported. His reason for this was that 
there was & possibility of the Dundee Corporation competing with his 
company in the future. They had serious opposition in Glasgow. 
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The CLERK said the figures should be submitted in public. 

Mr. Baran replied that the maintenance of underground wires cost more, 
the cost per mile in 1899 being le. 3d. for a certain period, and 1s. 44d. for 
the same period in 1902. 

Mr. W. B. Dickig, solicitor, representing the Parish Council, said that 
what the Court had to consider was not whether the valuation should be 
£2 on underground wires, but whether £2,562 was a fair valuation on 
which to rate the company. The compauy should be assessed on the profits, 
and he asked that the books should be called for iu order that these might 
be ascertained. 

The Court dismissed the appeal. 


Rating Appeal—4An important point was raised before the 
Valuation committee of the Fife County Council on Tuesday in the 
form of a test case as to the valuation of certain electric lighting 
plants at the pits of the Wemyss Coal C» The appeal was con- 
ducted under the auspices of the Coalmastera’ Association, who were 
represented by Advocate Andrew Burt, of Edinburgh. 

r. BURT said that in recent years electric lighting bad been introduced 
into many of the pits of Fifeshire, and the question to be decided was 
whether or not electric lighting plants were to be entered in the valuation 
rol аз а separate subject for assessment, or whether electric lighting in 
the pits was covered by the rents and the lordship paid to the owner of tbe 
coal. On behalf of the coalmasters he urged that the royalty or lordship 
paid to the owner of the coalfield was included in the fair annual value of 
the lands and so should not appear separately in the valuation roll. He 
contended that the assessor would not have entered there electric lighting 
installations in the valuation roll had it not been for the Act of 1902. That 
act was passed to correct the decision given in the Court of Session with 
reference to what was known as the Dundee machinery case. It was found 
that this decision was dis'urbing existing law and practice in Scotland, and 
he believed that rating assessors in Scotland had been instructed to pay no 
attention to the Dundee case in making up their rolle. In thia particular 
case electric lightiog was not supplied for any purpose except ordinary 
operations, and clearly fell under the exception of an improvement for the 

of workipg and cleaning the minerals, and on that account alone 
he considered he was entitled to succeed in the appeal. Formerly, the 
lighting of these pits was effected by oil lamps, and it was for the greater 
safety, greater expedition, greater cleanliness and comfort, and to preserve 
the amenity of the pit, that electric lighting had been introduced. If any 
increased rent was obtained from the pit owing to its introduction, or if 
more coal was produced, then the assessor got the benefit in the increased 
lordship paid to the owner of the coalfields in the one case or the benefit 
of increased taxation in the other. 

The Assessor (Mr. Sulley) agreed that unless he could prove this was an 
independent eubject, capable of being separately let and not covered by 
mineral royalty, bis valuation must fail. The landlord (he continued) was 
not concerned in any way whatever with the electric lighting. Не was just 
as well paid and his royalties were just as good ; bis rate per ton was not in 
the slightest degree affected whether the colliers worked by oil lamps or 
with electric lamps. e 

The CHAIRMAN OF THE COMMITTEE (Provost J. Ritchie Welch) said the 
question was a very important one. He asked the assessor whether, if the 
Wemyss Colliery Co. had erected & small gas plant at the head of each of 
the pits, and had lighted their collieries by gas, would these works have 
been put in the valuation roll ? 

Mr. SuLLEY: Certainly, these works have been placed on the valuation 
roll since 1854 as a separate subject, quite apart from the royalty which 
covered the machinery. The Fife Coal Co. were opening up the largest 
coal pit in Scotland, and it was perfectly conceivable that in opening up a 
new coalfield the company would lay down a large electric generating plaut 
from which they would supply their own colliery, and might supply 
adjacent collieries and charge a rental. He held, therefore, that electric 
lighting had a letting value, was capable of being let, did not affect the 
coalowner, and was not nece. sry to the owner in the same way as the 
pithead buildings and machinery, and so was not covered by the sum which 
appeared in the valuation roll as mining royalties. 

The CHAIRMAN: Has avy similar case been dealt with in Scotland ? 

The AssESSOR : No. 

Mr. Bort, replying to the points raised by the assessor, said that in this 
case there was no selling of electric current for lighticg to anyone, and no 
intention of using it for any other purpese. 

The CHAIRMAN said that the Court, after giving careful consideration to 
this important matter, bad unanimously come to the conclusion that the 
appeal must be sustained. They did not see their way to enter electric 
light/ng in the valuation roll separately. 

Mr. SULLEY expressed dissatisfaction at the decision, contending that it was 
erroneous in law, and asked that a case might be stated with a view to appea 

Rowley.—The Midland Electric Corporation for Power Distri- 
bution have notified that they propose to lay electric lighting mains 
in various parts of the district. 

Mr. R. P. Wilson has been appointed consulting engineer for the 
Brierley Hill-Rowley light railway scheme. 

Prestwich.— The Board of Trade has deferred the question of 
the revocation of the provisional electric lighting order for 12 months. 

South Shields.—The Council propose to apply for Parliamentary 
powers to construct and work electric tramways on the overhead 
system, estimated to cost £213,360, 

Southampton.— The construction of the electric tramway from 
Bitterne Park has been carried out by the Corporation under the 
supervision of the borough electrical engineer (Mr. H. F. Street) 
instead of being put out to contract, 


Stonehaven.—The Lighting committee are considering the pro- 


posals of Messrs, Barlow and Young regardiug the erection of electricity 
works. The firm offerto supply current for public lighting at 4d. per 
unit for street lighting, and at 6d. for private lighting, the Council to 
have the option of purchasing the undertaking at the end of 12 years. 


Straits Settlements.—Singapore is posseased of an excellently 
organised telephone service, operated by the Oriental Electrical and 
Telephone Co. This company also works and maintains the Govern- 
ment telephone lines connecting up the Government buildings 
throughout PURA DOS 

In Penang, Wellesley and Malacca the Government maintains its 
own telephone lines. There are in Penang 1364 miles of service 
lines, of which 49} are connected with the public exchange and 
87 miles are not so connected. There is 105} miles of subscribers’ 
lines. The Government telephone exchange in Penang was opened 
on March 1, 1901, with 50 subscribers, and on Dec. 31 there were 
105 subscribers’ lines and 22 service lines connected. 

There will be opened, towards the end of 1902, the Singapore- 
Kranji railway, which will ultimately be considerably extended. 
Negotiations are on foot for leasing the railway to the Singapore 
Tramways Co., who are likely to adopt electric traction on their 
tramways and to connect the new railway with their tramway 
system. The Singapore Tramways Co. was formed in 1901 for the 
operation of electric traction and the supply of electric current in 
the town generally. The company owns a 35 years’ concession, and 
is likely to be in full operation by the end of 1902. The tramways 
of Penang were taken over by the Government early in 1901, and 
the Singapore Company will most likely obtain a lease of these lines 
in the near future and operate them electrically. 


Taunton.— The Council have entered into a revised agreement 
with the National Electric Wiring Co. for wiring of premises. In 
future the company will receive from the Couucil 11 per cent. per 
annum on the cost of unpurchased installations, which at present 
stand at £2,119. Is. 10d., in lieu of the present charge of Id. per unit 
with a minimum of 1s. per annum per 8-c.p. lamp installed. This 
wil mean an annual payment to the company of £233. 2s., and, 
taking last year’s supply of current to “free”-wired consumers, repre- 
sents a payment of 1:37d. per unit. 


The Pacific Cable.— The с.в. “ Colonia" has arrived at Victoria, 
B. C., with the last section of the Pacific cable on board. 


West London Tramways.—Two new routes of the London 
United Tramways system were opened for traffic last Saturday. One 
ìs а continuation of that branching off from the Shepherd’s Bush, 
Hammersmith and Hounslow line through Isleworth. The line now 
goes over Cole' Bridge to King-street, Twickenham. The other liae 
extends from Twickenham to Richmond Bridge. The lines are 
extremely popular, and bid fair to be as well patronised as the other 
lines of the London United Tramways running from the Shepherd’s 
Bush terminus of the Central London Railway. 


Whitburn-South Shields Tramway.—The British Electric 
Traction Co. will apply for powers to construct tramways from 
Whitburn to Cleadon, Harton and South Shields. Harton Council 
have already decided to support the scheme. 


Whitby.—The Council are seeking sanction to re-borrow all the 
expended capital on electric lighting account and to borrow any fur- 
ther capital required, repayments to extend over a period of 30 years, 
interest only to be payable during the first five years. 


Whitehaven.—The Council has instructed the electrical engineer 
(Mr. P. J. Watt) to prepare a report upon the charges at present made 
for electricity supply with a view to reductions in the early future. 

Mr. Watt has been complimented upon the completion“ without 
mishap of tke changing over to the higher voltage. 

The large works at William Pit are to be supplied with current 
at 2d. per unit as an experiment. 

Some of the electric lighting mains which were originally laid 
in earthenware pipes have, it is eaid, been found to be saturated 
with coal-gas, necessitating their relaying. The Corporation is con- 
sidering the liability of the local gas company in the matter. 

Wilmslow.—The Council have decided to establish municipal 
electricity works. 


Wishaw.—The Council have decided to take electric current 
from the Clyde Valley Electrical Power Co. 


Withington.—The Board of Trade has approved the system of 
electric traction proposed to be adopted on the local tramways. 
Parliamentary powers are being sought by a syndicate to construct 
and electrically equip a tramway connecting the present tramway 
terminus at Stretford with Altrincham, Sale and Withington if the 
consent of the local authorities interested can be secured. 


Marriage.—Ono llth iust, at St. Luke’s Church, Southport, 
Mr. W. Mackintosh, chief assistant electrical engineer in the Cor- 
poration electricity department, Keighley, was married to Miss М. С. 
Davies, of Southport. 

Football.—The General Electric Co.'s Football Club is anxious 
to try conclusions with clubs of other electrical houses, and fixtures 
can be arranged on application to Mr. H. Bowthorpe, hon. sec., 
71, Queen Victoria-street, London, E.C. 
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TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Oatalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Ilford District Council invite tenders for supply and erection of 
dry-back, semi-marine-type boiler, superheater and accessories and 
motor feed pump ; steam feed and low half pipes and feed filter ; 
and surface condenser, cooling tower, motor pumps, hot well, grease 
extractor, exhaust steam and water pipes Specifications, &c , of the 
clerk to the Council (Mr. J. W. Benton). The works have to be 
carried out to plans and specifications prepared by the consulting 
- gps (Mr. W. С. C. Hawtayne), 9, Queen-street-place, London, 
E.C., from whom further information can be obtainel. Tenders, 
addressed chairman of Council, Council offices, Ilford, by noon, 
Oct. 6. Further particulars are given in an advertisement. 


West Ham Borough Council invite tenders for 46 combined arc 
lighting and traction poles, with side brackets, Specifications, &c., 
from the borough electrical engineer (Mr. James K. Bock), Abbey 
Mills, West Ham, after 22nd inst., and tenders to town clerk 
(Mr. Fred. E. Hilleary), Town Hall, by 4 p.m. Oct. 7. An advertise- 
ment contains further particulars. 


Swindon Corporation invite tenders for station lighting and motor 
wiring, and testing instruments and accessories. Specifications, &c , 
may be seen at the offices of the consulting engineers (Messrs. Lacey, 
Clirehugh and Sillar), 2, Queen Anne’s-gate, Westminster, and 78, 
King-street, Manchester, and be obtained from the former office. 
An advertisement contains further particulars. Tenders to town 

clerk (Mr. Robert Hilton) by Oct. 4. 

Huddersfield Corporation require tenders for high and low-teneion 

cable. Specifications of the borough electrical engineer (Mr. A. B. 
Mountain), and tenders to the town clerk (Mr. F. C. Lloyd), Town 
Hall, Huddersfield, by 30th inst. See advertisement. 


Rochford District Council invite tenders for the supply, delivery, 
erection and maintenance for one month of electrical tranemitting 
‘and recording instruments, and about 1] miles of overhead wire, 

les, &c., for communication between the water tower and South 

enfleet, Essex Specifications from the consulting engineers (Messrs. 
James Mansergh & Sons) 5, Victoria-etreet, Westminster, and 
tenders to the clerk, Mr. Frederic Gregson, solicitor, Southend-on- 
Sea, by 10 & m. 30th inst. See advertisement. 


Maidenhead Corporation invite tenders for complete electric light- 
ing installation for the Guildhall. Specifications from the resident 
electrical 5 (Mr. C. O. Milton), and tenders to town clerk, 
Guildhall, Maidenhead, by 4 p.m. Oct. 6. See advertisement. 

Belfast Gas and Electric Light committee invite tenders for supply 
of electric motors for 12 months. Specifications from the city elec- 
trical engineer (Mr. Victor A. H. M‘Cowen), East Bridye-street, and 


tenders to the town clerk (Sir Samuel Black) by noon, Oct. 10. See 
advertisement. | 


. Dundee Gas Commissioners invite tenders for water-tube boilers, 
with mechanical stokers and superheaters and induced draught 
apparatus. Tenders to the clerk (Sir Thomas Thornton, LL D.), 
by Sept 24. 

Dundee Gas Commissioners also invite tenders for carbons for public 
lamps. Tendera to Sir Thomas Thornton by Sept. 24. 


| Бу command of the Postmaster General tenders will be received 

until 10 a.m. of Sept. 29 for the supply of Swedish, Norwegian or 

Finland red fir 0 poles, and for creosoting тате. All par- 

ticulara of Mr. S. C. Hooley, controller of stores, G.P.O., London, Е.С, 
The directors of the North-Eastern Railway Co. invite tenders for 

the complete eleotrification of about 37 miles of standard gauge line 

еу double track) in the neighbonrhood of Newcastle-on-Tyne. 
enders to secretary, York, by noon Oct. 7. 


Oldham Corporation Electricity committee invite tenders for 
erecting a bridge over the railway to connect their Rhodes Bank and 
Greenhill electricity works. Tenders by Sept. 26. 

Burton-on-Trent Corporation invite tenders for supply and laying 


of electric mains, conduits, junction boxes, &. Tenders to town 
clerk before noon Sept. 30. 


The rere of the West London School District invite tenders for 
the electric lighting, &., of their schools at Ashford, Middlesex. 
Tenders to managers at the schools, Ashford, by 6 p.m. 25th inst. 


Stafford Gas and Electricity committee invite offers for six battery 
regulating switches and 19 contacts, Offers to engineer and manager, 
Mr. Hubert Pooley. | 


Grimsby Corporation invite tenders for continuous-current motors 
for letting on hire. Tenders to borough electrical engineer, Mr. W. A. 
Vignoles, by Sept. 20. 

. Middlesex County Council require tenders for 
struction of about 104 miles of light railway. 
Westminster, S. W., by Oct. 7. 


rmanent way con- 
enders to Guildhall, 


Peterborough Town Council require a Lancashire boiler. Tenders 
by Sept. 30. 

Blackpool Tramways committee require steel rails, fiehplates, bults 
and nuts, tie bare, points and crossings. Tenders by 23rd їшї. 


Southampton Corporation invite tenders for electrical plant for 
street alarma, steam fire engine, &c. Tenders by 24th inst. 


Dungannon (Ireland) District Council require tenders for electricity 
generating plant, mains, &c. Tenders by Sept. 24. 


Aylesbury District Council invite tenders for erection and main- 
tenance of electricity works for a term of years. "Tenders by Oct. 8. 


Blackburn Town Council invite tenders for an electrically-driven 
travelling crane. Tenders to town clerk by noon Sept. 22. 


Sheffield Tramways committee require 500 poles and 400 bracket 
arms for overhead line construction. "Tenders by Sept. 30. 


Messrs. Preece and Cardeware authorised bythe Shanghai Municipal 
Commissioners to receive tenders for the supply and delivery (cif) 
of two 500kw. steam alternators, switchboarda, two condensers and 
circulating water pumps. Tenders to Messrs. Preece and Cardew, 8, 
Queen Anne’s-gate, Westminster, by noon Oct. 30. 


The Madrid Gazette of Sept. 14 invites tenders for the taking over 
of certain electric lighting plant, &c., belonging to the municipality 
of Irun, tenderers at the same time undertaking the electric lighting 
of the town оп a 25 years’ concession. Tenders are due by 11 am. 
Oct. 19. 

Particulars are given in the Madrid Gazette for Sept. 11 of the con- 
ditions under which the town of Huéscar is prepared to grant a 
concession for the electric lighting of the city for a period of 25 years, 
The municipal authorities will receive tenders until Oct. 13. 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above matters, may be seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 3, Salis- 
bury-court, Fleet-street, London.] 


TENDERS RECEIVED AND ACCEPTED. 


Ipswich Town Council on Wednesday accepted the following 
tenders :— 

Allgemeine Electricitiits Gesellehaft (Berlin), dynamos (with Reavell 
engines) at £6,564. be. Work to be completed in 28 weeks. | ‚ 

Tudor Accumulator Со, storage battery at £1,256, with five years 
maintenance at £83 per annum. Contract to be completed in 12 weeks. 

Ransomes and Rapier, overhead travelling crane at £350. To be com. 
pleted in 18 weeke. 

Johnson and Phillips’ Electric Cable Works, cables at £12,901. The 
work to be completed in 40 weeks. 

Dick. Kerr & Co., construction of tramway permanent way and track 
at £41,220, on condition that English rails are supplied, and that the work 
be started within eight or 10 weeks and completed within six month». 

S. A. Kenney, erection of generating station and offices, £26,918. Con- 
tract to be completed in 42 weeks. : . 

The acceptance of the tenders for arc lamps has been deferred pending 
further consideration. 


Watford School Board have received the following tenders for the 
electric lighting of the new Victoria Boy's school :— 


Rogers and Gowlett (accepted) ............ £113 10 £96 

Harold Downer ............................ „ 165 12 119 10 
Watford Engineering Works 139 0 2 132 1 
Firth Sens отв 138 0 ...... 134 0 
Ridout & C o‚‚‚ 8 66 0....... 166 0 


1 

A Conductors in steel tubes, B in white wood. 
West Ham Corporation have accepted the tender of Bib:ock and 
Wilcox for supply and erection of steam, exhaust, fee l- water aod 
drain piping, water softener, steam traps and superheaters at 
£11,133. 168. ; and that of the Sir Hiram Maxim Electrical and 
Engineering Co. for circulating and air-pump discharge piping, water 
purifier and vapour pipes at £4,784. 

Doncaster Corporation kave received the following tenders for 
ejector-condenser, pumps, piping, &c. :— 


Geipel and Lange (accepted) . . £1,069 10 9 
T. Ledward & % eue rr en ra аана аз 1,213 0 0 
Korting Bros ее 1,095 5 0 
Klein Engineering Coo 1,075 0 0 
R. Morton & Suuhsss· 4 4ã % ͥ . 1,051 0 0 


Bexley District Council have accepted the following tenders :— 
Anchor Cable Co., cables. 
Hart Accumulator Co., accumulators. 
Electric Construction Co., motor booster. 
Rosling and Fynn, rotary converter and motors. | : 
J. О. White & Co., tramway permanent way construction and rail 


bonding. | 
Dick, Kerr & Co., overhead equipment, car bodies, trucks and elec- 
trical equipment complete. 


The following contracts have recently been placed with Messrs. 
Belliss and Morcom (Ltd.), Ledsam-street Works, Birmingham :— 

Two 40 H. P. engines for coupling to Laurence-Scott dynamos for 
Inebriates’ Home. 

Two 640 H. r. engines for coupling to Dick-Kerr dynamos for Pemberton. 
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T wo 88 н.р. engines for coupling to E. C. C. dynamos for Wolverhampton | his petition his wife removed her portion of the machinery from 


workhouse. 

One 730 н.р. engine for coupling to Siemens and Halske dynamo for 
Gateshead. 

Aberdeen Electrical Engineering Co. have secured the contract for 
the complete electric lighting plant at the Kingseat Asylum, Aber- 
deen, including engines, dynamos, switchboard, main cables and 
wiring of 24 buildings, telephones and tell-tales. 


Stretford Council have accepted the tender of W. Thorpe for the 
erection of electricity generating station buildings at £8,587 ; that of 
Clayton, Son & Co. for steel work for roof, &c., at £1,783; and that 
of the Chatteris Engineering Co. for a travelling crane at £145. 


Coventry Corporation have accepted the tender of the British 
Schuckert Electric Co. for the supply and erection of a 600kw. 
alternator. 


Swindon Guardians have accepted the tenders of the Northern 
Electrical Co. and the Tudor House Company for laying down 
electric lighting plant and wiring the workhouse. 


Oban Town Council have accepted the tender of Messrs. Ashmore, 
Benson, Pease & Co. for a storage battery. 


The Johannesburg Municipality have placed an order with Messrs, 
Willans and Robinson for а 240 н.р. compound engine. 


Southend-on-Sea Corporation are installing a 250 нр. Willans 
engine direct-coupled to a B.P. dynamo for the Southend electric 
tramway power station. 


The tender of Messrs. Geipel and Lange has been accepted by the 
War Office for 67 Geipelsteam traps No. 2 for the Royal Gunpowder 
Factory at Waltham Abbey. 


We published last week a set of figures purporting to be the 
amounts submitted by various firms to the Amsterdam (Holland) 
municipal authorities for the supply, delivery and laying of cables 
for the municipal electric lighting scheme. These figures came to 
us from an official source, but it is n to explain that they 
must only be taken tentatively. It would appear that the tenders 
sent in have not all been prepared according to the conditions of the 
specification supplied by the Amsterdam authorities, For instance, 
the specification stipulated for the prices to be sent in on the basis of 
copper at £60 per ton, but some of the tenders submitted, instead of 

ing copper at £60, were based upon the lower ысы now prevail- 
ing. In some cases, again, the laying of the cables is not included 
in the price submitted, although this was a condition of the tender. 
It is gratifying, however, to learn that the tenders sent in by British 
manufacturing firms were all to specification, and they may, conse- 
uently, be taken as the lowest of the group of tenders submitted. 
tt is considered that about a month must elapse before the true com- 
parative figures can be published. It will be further seen that our 
conversion of the Dutch florin is erroneous, This arose from the 
calculation being made on the franc effective basis instead of the 
florin, and consequently the sterling figures given by us last week 
have to be increased by about 110 per cent. . 


BUSINESS NOTICBS. 


Messrs. W. T. Glover & Co., Manchester and London, have, for the 
convenience of customers in Ireland, made arrangements with Mr. F. 
A. Porter, 13, Queen’s-square, Belfast, to keep stocks of their vul- 
canieed wires, cables and flexibles. 

Messrs. A. Edler & Co, electrical engineers, &c., have removed from 
54, City -road, to 19 and 20, Appold-street, Finsbury, London, Е.С. 


The Electrical Co. (Ltd.), of 122 and 124, Charing Croes-road, 
W.C., and the Allgemeine Electric Co, of 25, Victoria-street, S.W., 
have amalgamated, and the joint businesses will be conducted under 
the name of the Electrical Co. (Ltd.). Mr. Hadley, the former 
manager of the Allgemeine Company, has been appointed joint general 
manager of the Electrical Co., and will conduct the central station 
and tramway businers both at home and abroad. 


Messrs. Geo. Piggott & Co., 110, Cannon-street, London, E. C., 
have been appointed sole agents by Messrs. Isaac Griffiths & Sons 
for enamelled steel conduit tubes and fittings. 


Messrs. E. A. Edwards and Jas. Marsden, trading as Edwards and 
Marsden and as the Forward Electrical Installation Co, at 46, Lincoln’s- 
inn, Birmingham, have dissolved partnership. Debts by Mr. Edwards, 
who continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The Pile Bloc Battery Co. (Ltd.) is being wound up voluntarily. 
Mr. Т. F. Harvey, Riverdale House, Richmond, Sarrey, is liquidator. 


-The public examination of David Roberts, electrical engineer, 
&c., Whiston-street, Derby, took place at the local County Court 
on Tuesday. Debtor commenced business with borrowed capite, 
and lost £60 in a legal action. He now resided in Nottingham, 
and his wife was tenant of a house in West Bridgford. Adjoining 
were business premises belong to the West Bridgford Motor Co. 
which consisted of his wife and mother, and upon the filing of 


Derby to Nottingham. There were certain transactions with his 
wife and mother, and after debtor had explained these, the 
examination was adjourned for a month. 


Plant for Sale.— T wo complete Parsons steam turbine generating 
sets are for sale, Particulars from Mr. F. Stobart, Lambton Office, 
Fence Houses, Co. Durham. See also advertisement. 


Messrs. Whittaker Bros. (Ltd.), Dudley, have for sale a 16kw. 
compound-wound dynamo (230 volts) and a watt-hour meter. See 
advertisement. 


Messrs. Carr Bros., Darlington, have for sale a 150kw. three-phase 
B.T.-H. dynamo ; a 60kw. three-phase motor and two е armas 
tures; also three nearly new Babcock and Wilcox water-tube boilers, 
Farther particulars in advertisements. 


Messrs. Findlay, Durham and Brodie, 110, Cannon-street, London, 
E.C., have a new planing machine and two tool boxes for sale. See 
advertisement. 


„Diamant. — Particulars of some recent tests made with this 
new insulating line material have been forwarded to us by the manu- 
facturere, the St. Helens Cable Co., Warrington. The comparisons 
made in these tests were with three other makes of material— 
* tna,” “ Dirigo,” and the N.Y. Electrical Co. The reeults are 
given as under :— 

Test No. 1. - Small Brooklyn strain insulator, * Digmant " insulation, to 
take up Ain. slack, immersed in tank of water for 24 hours, taken out, wiped 
and immediately tested ior insulation resistance. Reading, 20,000 megohms. 
Then subjected to pressure test of 9,000 volts alt. before breaking down. 
Absorption test, à per cent. Dry heat test, 270 F. for two hours; no 
deformation, and did not become plastic. 

Test No. 2.—“ Etna” globe strain insulator, after 24 hours’ immersion, 
showed insulation resistance 2,200 megohms, and broke down through 
inner lugs at 4,000 volts alt. Absorption, 2 per cent. Became plastic after 
being in oven for 30 minutes at 220°F. 

Test No. 3.—8St. Helens strain inéulator, “ Diamant” insulation, after 
24 hours’ immeraion, wiped thoroughly, and then had irsulation resistance 
22,000 megobme. Pressure test, 5,000 volts alt. before breaking down. Dry 
heat test, 270°F. for two hours; no deformation, and not plas ic. Absorp- 
tion test, 4 per cent. 

Test №. 4.—N.Y. strain iosulator, N.Y. Electrical Со.'в insulation, 
before immersion gave an insulation resistance of 4,500 megohms. Pres- 
sure test, 4,000 volta alt. before breaking down through inner lugs. Absorp- 
tien moisture, 24 per cent. Dry heat, 215'F. for 14 hours, when it 
became plastic. 

Te t No. 5.—“ Diamant strain insulator, large pattern бір. slack, after 
24 hours' immersion, taken out and dried, insulatiou reeistance, 22,000 
megohms. Pressure test, 0,000 volts alt. for two hours; no deformation, and 
not plastic. Abeorp’ion tes", 3 per cent. | 

Zest No. 6.— in. insulation stud bolt, “ Dirigo” insulation, before 
immereion showed insulation resistance 2,100 megohms, Pressure test, 
8,500 volts alt. before breaking down. Absorption test, 2 per cent. Dry 
heat, 210°F. for one hour, when insulating bolt became plastic. 

Test No. 7.— in. insulating stud bolt, Diamant” insulation, after 24 
hours’ immersion showed insulation resistance=infinity. Preesure test, 
10,000 volts alt. before breaking down. Absorption test, 4 percent. Dry 
heat test, 270°F. for two hours ; по defor mation, and not plastic. 

Crushing Strain.—(1) Small Brooklyn strain insulator, “ Diamant” 
insulation, crushing strain, 2,1281b. (2) Diamant strain insulator, 
large pattern, crushing strain, 2,128lb. (5) St. Helens strain insulator, 
small pattern, jjin. slack, crushing strain, 2,128lb. In all three cases no 
sign was given of insulation splitting or cracking or deformation. (4) gin. 
insulating bolt, Diamant ” insulation, crushing strain, 2, OOOlb., without 
signs of insulation cracking or splitting, or threads of bolt stripping. 


Bolt after test was of true diameter and showed no signs of strain. 


" Diamant" insulation is claimed to be tough, resonant when 
struck, can be dropped on to stone or iron from a height of 25ft. 
without break or fracture. It is non-hygroscopic, practically non- 
absorbent, and unaffected by temperature changes, Further, that 
the insulation resistance prévious to immersion is so high that it 
cannot be measured by the ordinary deflection method. 


British Westinghouse Works.—The British Westinghouse Co. 
intend to show in the power equipment of their manufacturing works 
at Manchester typical examples of modern machinery as manufac- 
tured by them. The generating plant is to consist of reciprocating 
steam engines, steam turbines and gas engines. At present, two 
1,200 H.P. Westinghouse-Corliss engines, and two 350 н р, Westing- 
house eingle-acting type engines are installed. We are informed 
that the capacity of these generators is not nearly sufficient for 
the demands of the company's works, representing only the first 
instalment of an electric power generating centre which will eventu- 
ru be in keeping with the immense size and nature of the works 

ven. 


Catalogues.—Messre Estler Bros, 25, Laurence Pountney-lane, 
London, E.C., have ready à pamphlet dealing with telegraph and 
telephone supplies. Special attention is called to a compressed solid- 
drawn steel signal wire for electric railways, collieriee, mines, &c. 
A series of experiments on various alloys of steel, and different 
methods of tempering, drawing, &c., has led to the introduction of 
a galvanised single steel wire for signalling work. A special joint is 
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supplied for use on this wire, which is shown in the illustration. 
The weight of this joint is 250z., or about 402. per mile of single 
wire, this adding practically no weight to the signal. There is also 
shown in the pamphlet an example of the Empire” guy anchor, a 


new method of guying telegraph, telephone, electric light and other 
poles, &c. By the use of these anchors it is claimed that digging, 
filling, tramping and general disturbance of the ground is avoided. 

The Electrical Co., 192-194, Charing Cross-road, London, W.C., 
have now ready price list No. 14, dealing with switchboards. The 
list is illustrated with a number of views of boards actually erected, 
and particulars and prices are given of switchboards, switchboard 
accessories, &c. 

A useful catalogue of enamelled steel conduit tubes and fittings 
is being cent out by Messra Geo. Piggott & Co., 110, Cannon-street, 
London, E. C., on behalf of Messrs. Isaac Griffiths & Sons, of Wed- 
nesbury. A feature of there manufactures is that the tubes and 
fittings are subjected to a high-temperature enamelling inside and 
out, which is claimed to add to the preservative qualities of the 
goods, which are further claimed to be watertight and dam p-proof, 
aud being made of steel have the lightness combined with strength 
and rigidity which that material gives. Bo. +” 

Mr. W. Gyllich, of Lloyd's-avenue, London, E. C., sends illustrated 
particulars of * Titan“ electric lifts, workable on the push button 
system. These lifts are manufactured by the Titan Co. (Ltd.), of 
Copenhagen, for which Mr. Gyllich is agent. 


Exports of Electrical Apparatus and Material.— The follow- 
ing оя official particulars of the exports of British manufactured 
electrical apparatus and material (including 5 and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Sept. 10 to 16, with the ports of 
destination :— 

A frica— Alexandria, £150 ; Cape Town, £620 (including £356 telegraph 
material); Durban, £3,758 (including £3,156 telegraph material); East 
London, £1,141 ; Port Elizabeth, £85. Avustralasta— Christchurch, £55 
(including £3,156 telegraph material); Melbourne, £166 ; Otago, £24; 
Sydney, £377. Belyium—Antwerp, £83. Ceylon — Colombo, £155. Channel 
Islands, £20. China—Shanghai, £400. Denmark—Copenhagen, £113 
(telegraph wire) Germany— Hamburg, £800 (telegraph material). Hol- 
lund—Amasaterdaw, £55 ; Flushing, £22. India—Calcutta, £573. Japan— 
Nagaska, £21; Yokohama, £3,815. Malta, £16. North Atlantic, £2,500 
‘telegraph cable) Norway—Chrietiania, £23 (telegraph wire). Portugal 
Lisbon, £55 ; Oporto, £70. Siam—Bangkok, £29. Sweden — Gothenburg. 
£219; Stockholm, £255 (including £84 (telegraph wire) C. S. 4. New 
York, £105. Total £15,705, against £15,205 in the corresponding week last 
year (Sept. 11 to 17). 


CITY NOTES. 


— — 

cent. (since Feb. 6, 1902). Price of 
silver 233d. per oz. (Sept. 18). Consols (22 per cent.) 937;—93,'; for 
money, 951 — 951 for account; 23 per cent. 951 —932 (Sept. 18). Consols 
Pay day, Oct. 2; Stocks and Shares Continuation Days, Sept. 24 and 
Oct. 15; Ticket Days, Sept. 25 and Oct. 14; Pay Days, Sept. 26 and 
Oct. 15 ; Mining Share Carry-over Days, Sept. 25 and Oct. 10. 


AMERICAN WIRELESS TELEPHONE AND TELEGRAPH CO. (LTD.)—1u 
connection with the issue of shares in this company, to which we made 
reference in our issue of April 18 last, the Morning Leader of Sept. 15 
contains an exposé which should put intending applicants for shares in 
this concern on their guard. 


BRITISH INSULATED WIRE CO. (LTD.) —An interim dividend at the rate 
of 8 per cent. per annum has been declared on the ordinary shares to 
June 30. 


DIRECT WEST INDIA CABLE CO. (LTD.)—The report of the directors to 
June 50 last was approved at the meeting on Tuesday. The net result of 
the year's working sbowed a profit of £4,789. 10s. 2d., compared with 
£5,236. 10s. Id. for the previous year. An interim dividend of 5 per cent. 
has been paid, and a further equal payment, tax free, leaves £2,989. 10a. 2d. 
to be carried forward, increasing the amount to credit of revenue to 
£30,981. 133. 6d. The company's cables continue to work with complete 
efficiency, 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LTD.)— 
The directors’ report states that after allowing £4,041. 2з. 4d. for depre- 
ciation, the profit for the yerr to June 30 last is £17,432. 5s. 8d. (with 
£2,578. 28. 7d. from last year). The directora recommend that £2,000 be 
carried to reserve, £12,000 to pay a dividend of 8 per cent. (iess tax), and 
the balance (£3,432. 3s. 8d.) carried forward. 

GENERAL ELECTRIC CO. (1900) LTD.—The transfer books for the deben- 
ture stock are closed from 17th to 30th inst. inclusive, 

GLASGOW AND SOUTH-WESTERN RAILWAY 00.—At the meeting on 
Tuesday the chairman (Mr. P. T. Caird) said that the large decrease in the 
number of passengers carried, compared with the comparatively emall 

decrease in receipts, was accounted for by the fact that three-fourths of 
the tota] decrease was suburban traffic, where the fares were low, and was 
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entirely due to the competition of the electric tramways. "The matter was 
receiving the careful attention of the directors, Reference is made to this 
matter in another column. 


HALIFAX AND BERMUDAS CABLE OO. (LTD.) —'The directors' report for 
the year to June 30 last was presented to the shareholders on Tuesday, and 
approved. The net result of the year's working is a profit of £3,362. Os. 1d., 
compared with £4,904. 14s. 7d. for 1901. An interim dividend of 24 per 
cent. has already been paid, and a further equal payment, tax free, was now 
proposed, leaving £862. Os Id. to be carried forward, increasing the amount 
to credit of revenue to £16,100. 148. 5d. The company's cable continues to 
work with complete efficiency. 


STOCK EXCHANGE NOTICES.—Oct. 1 has been appointed a special 
settling day in the further issue of 52,268 £5 shares (£2. 10s. paid) of the 
Calcutta Tramways Co. (Ltd.) and 10,000 £10 6 per cent. cumulative 
preference shares of County of London and Brush Provincial Electric Lighting 
Со. (Ltd.), and these securities, together with the further issue of 40,000 
£5 fully-paid ordinary shares and 20,000 £5 fully-paid 6 per cent. cumu- 
lative preference shares of the British Insulated Wire Co. ( Ltd.), have been 
ordered to be quoted. The committee has also been asked to appoint a 
special settling day in £120,000 5 per cent. first mortgage debenture stock 
of the Colombo Electric Tramways and Lighting Co. ( Ltd.). 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


. 
+з 


AGGREGATE. 
Wek | Э | In 
Line. ended E or Dec. No. of Inc. or 
. — beer рес. (a) 
E E £ £ 
Aberdeen Corporation.. Sept. Ч | ы + 328) 14 16,373 |+ 4,023 
Ayr Corporation ...... %%% уу. ДӘ. Ке 17 6,684 aia 
Birmingham Tramways| „ 13 | 5089|+ 277 10 49,850 |+ 1,689 
*Blackburn Corporation. „, 11 А t + 95 o | 21,079 | + a 
Blackpool Corporation., ; + 233 29,177 — 
Blackpool and Fleetwood „ 15 1,495 f 261 11 15275 |- 672 
Bolton Corporation Т РЕ n ИБ : 
Bradford Corporation ... Э а | Ба e i one 
17111 | 
Brighton Corporation { „ 14 | Toly |42.5125| .. 
Brisbane Tram ways July 50 2,155 7 419] 5 11,448 |+ 2316 
Bristol Trams & Carriage] Sept. 12 6, 180 1,1690 16 51,902 |+ 10,443 
"Burnley Corporation . Seputs 754 f. дед 224 1e 2 f 6817 
urnley Corporation 1 | : 
Calcutta Tramways Co... „ 15 |827.653|+R6,258| 11 |H:77,816 | + B52,916 
Cen heuer OD d ene 437 | 455 
e ways Co....| , t | 6, 
Central London Railway| „ 13 | 6,157|+ 479 11 69,015 |+ 5,795 
Chatham & Dist. Lt.Rys.| „ 11 1 sai il 6,698 85 
City & South London Ry. „ 14 | 3,029/+1,193| 11 | 30,365 |+ 10,134 
Cork Elec. Tram ways Co.] „ 11, 908 + 383 §36 | 21,028 |+ 5,744 
Devonport & Dist. Trams , 5 514 + 29 853 15,427 538 
Doncaster Corporation. aia | рз зө - 
Dublin & Lucan Railway 14 1244 7 11 144 — 45 
u ucan Railway „ ) 1, — 
Dn Southern Dist....| „, i 1,0167 48 111 43.785) = 51 
ublin United ............ „ 12 3,966 + 172 +11 43,785 
‘Dudley—Stourbridge ...| „ 5 866 + 58 35} 26,615 + 5455 
CINCOGRMEBENE OE DN дш 
am Council ...... » | „49 + 
Gateshead & Dist. Tram „ 5 ' 875.+ 248 354 26019 4 4,345 
Glasgow Corporation. „ 15 M | - 1,005 p 179,517 — 5,463 
Gravesend ............... el. . 55 2005 1,118 a: 
Greenock & Port Glasgow „ 5 636 ＋ 407 353 17,865 7 10,873 
Hartlepool Tram ways. , 5 | 350 + 51 354 9210 + 1,159 
Hull Corporation ......... „ 15 1,780 + 142 24 42,426 + 1,852 
Isle of Thanet Co... „, 15 | 1,599 + 281 3 17,001 + Е 
Kidderminster & Dist....| „, 144 — 12 à 4,480 — 
Leeds Corporation „ 13 5,286 ＋ 945 24 129,968 J 21, 702 
Liverpool Corporation... „ 6 10,675 ＋ 842 36 348,885 + 28.210 
Liverpool Overhead Rly. „ 14 1,522 — 85 fll 17,818 — 1,148 
Manchester Corporation| „„ 135 | 5,642 + 5,476 i gd i 
Merthyr.....—...——| » 5 215 — 22 354 7,248 — 1, 
Middleton сыш „ 5 304 254] 7,488 ... 
e ер 354 18,810 + 760 
am, Ashton & Hyde. „ — ; 
Perth (W. A.) Elec. Trams „ 12 1, 000 + 225 [1356 38,475 + 6,518 
Poole & Dist . „ 5 | 351;- 17 353 9216 - 160 
"Potteriea . „ В 1.51 + 109 ЗЫ 8148 + 1,959 
otteries . . „„ 5 1, | ; | 
Rothesay 5 „ 5 246/+ 76 21 806 + 2M 
ord Corporation ios эз ses 7 = se 
*Sheffield Corporation ..| „ 14 | 4,1247 309 11 | 47,430 +10,710 
Southampton Corp. ..... „ 11 1,1992 25 ase 
Southend Corporation... , 10 453/+ 90 25 7,519 к 
Southport Tramways...) „ 5 395 ＋ 178 354| 9,245 + 3,276 
*§. Staffordshire Trams.. | „ 5 705 — 128 354) 27,349 - 95 
Sunderland Corporation. bee T a | ids 
Swansea Trams... „ 5 5353 — 25 383 16, + 11 
Taunton Trams... , 5 79l- 43 357 2,394 — 125 
Tynemouth & Dist . „ 5 446 + 91 353 10,629 '4 1,130 
Weston-super-Mare ...... „ 9 39 174 4,329 ды 
Wigan Corporation ...... T vus TD e pe 
Wolverhampton District. b | $10 + 185 6,655 4 4,588 


(a) These comparisons are with the corresponding period last year. 
в Partly electrical t Minus 8 days. 1 Minus 2 days. $ Plus 2 алув. 4 Plus 3 daya 
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unt| LAST PREVIOUS RATE PER BUSINESS DONE 
AMOUNT. m Divi. NAME, Wzrx's PRicE, Wednesday, CENT. DIVIDEND DUE. DURING WEEK 

"| SHARE. | DEND. SEPT. 10, Sept. 17. YIELDED. ENDING SEPT. 17. 

мео = ELECTRICITY SUPPLY. ——— А А à & в: d. E Highest | Lowest 
eee okh’th & Gr^nw'ch D'st'ct Siec.Lt.Ord. y ) 4 ere ee te 

£100,000 | Stock Do. 43 1st Deb. Stock Prv. Certs, (red. & соп,). | 108 06 108 106 460 ove - 

7,500 10 0 Bournemouth and Poole Elec. Suppl Ord, oor ee cone 11 12 12 13 5 7 8 eee or Ы 
7,500 10 4/6 ре, per Oent, Oumulative 9 10 1 4 5 9 - - - 
470,000 Stock it% Oent. Debenture Stock (red.) .. ... 1 102 105 4 510 - — 

20,000 3/6 жол * Elec. Supply pet: hace CDI 10} 103 814 5 - 10 10 

20,00 5 3/6 Do. 7 per Cont. Preference ...... . .. ... 104 10 104 19 8 5 1 | Marchand September 10i} — 

8.006 & 86 | Oploutta Elec. Supply Ord. (1 to 35,000) . 2 7 8 7 815 0 - K - 

17,000 5 = Do (30,701 to 40,°00) 7 8 7 8 — 71 — 

£250,000} Stock 4% | Central Electric Supply Co, 4% Guar, Deb. Stock. 105 108 105 108 814 8 T - — 

60,000 5 4/0 | Charing Cross & Strand Bleo, Sup. (ue to 50,000) 9, 9 9 5 5 з | February and August 95 — 

20,000 b oe Do. (50, 001 о 70 000). —— eee ** 8 9 8 9 or = е ove 

70.000 5 2/3 Do. 4% per Cent. Preferenca ... 5 5 : 315 0 T „ | 5} 2 

40,000 . Do City Undertaking 44% Cum. Pref... 4 5 4 51 dd ~ * à 

£250,000 | Stock 496 Do 4% Deb. Stock 2 105 107 105 107 814 9 өзө ove 

44,436 1/6 «зна Elec.Supply Ord.(Nos 1-14,000420,501-50, 936) 5i 5} ti e ө - 

£150,000 | Biock ux per Cent. Debenture Stock (red.) ... K9 112 109 112 4 0 6 | June and December 

70,595 10 10/0 a Pe ted on — Lightin g Ord. . Petree eee ee asdf ee. 10 А 10 5 0 0 February and August 975 9f, 

40,000 10 6/0 be - рег Oent. Oumulative Pre .. 121 13] ) 8{ 4 811 | January and July — 

£400,000 Stock 5x 5 perOent. Debenture Stock (red.) . .. 122 127 123 128 3 18 4 June and December 125$ „> 
300,000 | Stock х De; 44% 2nd Deb, Stock Certs. (all pd.) ........ | 108 166 K3 106 45 0 өю e ма 

10,000 10 4/0 | County of London and Brush Prov. Sees 8" ^ 3 8i 44 3 — — 

20, 000 10 6/0 Do. брег Cent. Oumulative Preference ad 1 12 Dj 1 416 0 | Marchand September 127, 12} 

£50,000 Stock ... ро, 44 186 rlelty Supply бо. О (red А * „ 102 105 102 106 ... LS d | see oe 

11,000 5 46 | Hove Electric hting Ordinary. . .. seee 7 5.00 - = 

21,000 s 5/0 | Kensington and htsbri Ordinary — 1 11 Kj 113 4 611 — 10} — 

10,000 à 6x Do. брег Оеп. lst 6 61 4 811 | January and July m - 

TE MEE Ee m , , [WB we ERE | = | |S 
, stn. N t. St u. m — 
#111 3000 3 se London Eieotrio appi apres alicia А .. | 2 14 2 - eee * oce 
5 2/6 Do, 6 per Oen се LARA LIII III 47 t 43 5 5 4 9 — oe 

£260,000 | Stock 4x Do, ( per Cent. Ist Debentures .. .. [6 £9 96 412 June Веј beo 97% — 
100,000 10 7/0 | Metropolitan Elec. Suppl „ (1 to 85,000) 15 16 Ij lez 4 410 April and — 16 tà 
£220,000 | Stock 47 Do. per Oen t Deb. Bock First M „ 10 18 110 115 3 18 11 June — y Me eret mei — eos 
Btock 8i Do, ait Oent. Mort. Deb. Stock (red. ... £9 10 99 102 8 9 2 m 10:4 ad 

10,852 10 e/o Notting Éiectrio eil LIII 134 141 134 143 429 March 9499900009 000004 өөө © э 
12,194 à 2/6 Oxford Electric Ord inary ЕЕЕ ad 5 8 5 484 " — ow 
pr "x «% Do. 49% Debenture Stock . nn 7. 100 Ё8 T: 319 7 — m — 
... Rand DDITDTITITTTITIITITITIT IIT] #000 000999292» oe eee one oo 

£135,000 | Stock e River Plate Elect. Т4, à Traction E% ‘Ist Mor Deb. 70 75 70 75 — January and July ... — oes 

£100,100 100 4x |, "Royal Electric Oo. of Montreal 44% 1st Mrt.Dbs...| 108 105 108 105 4 7 © | April and October...... - 

40,000 $ 50 | Bt. James s and Pall Mall Electric ызы 14 p 5 16 410 s | February and August 15, 155 

30,000 5 3/6 DN 7 per Сель, Preference „„ „„ „„ 8% 8 13 8 n " өөө soe 

150,000 Stock 84% Do. y bend per Cent. Debenture Stock PL) i 97 100 98 101 8 9 7 өөө - * 

12,000 H „ | Smithfield Markets Electric Supply Келн 11 2} H 2} à e" "e v» 

450,000 Stock 4x Do. 4x Debentures эстете,» Т ТТЫ СООО 80 90 80 90 4 5 11 oe eee ee 

65,000 Ы « | Ronth London Electric Supply Отӣігағу, e e , 2 8 2} 8 М? ра S : 

30,000 5 © Urban Electric Supply Ord. (£3 paid) . sør. o.. 91 8} ? 3% - só 3 ons 

80,000 5 2 Do. 6% Cum. Pref. . еро МРТ, ! d 34 2 84 ON РА эь 

110;000 б | 56 | Westminster Wlontrie апо) Ordinary — 1 2 11 12 411 8 | March and September 1'§ 113 

28,141 " b | 1/8 Do. 5 per Cent. Cum. Pref. .......—. ess ЕТ 51 63 6 6j 8 1€ 11 „ө 6t 6 

467,100) 108 4X Leica Дус Deb. 08 102 98 102 818 5 |J az 

, * African Direct Telegraph +5 Mort. red. )... .. anuary an өзө оо РРР өю 

25 10 өзө Amazon T eee = te ple oe oe 05 . 3i 43 з s} se June aad Decem ee эзе * 

£119,700 100 see Do, ^ per t. Debentures sosom emoc S бөз ты ж 70 80 70 80 — ... Sea LLLI 
£Tt 8,840 Btock 15,0 Oncan coves. secon СЕЕ СЕРЕГЕ 47 50 47 50 5 17 0 Feb,, May, Aug., Nov. 49 oot 
£3,105,580 Btock 80/9 Proforred.. Mall toteaa tetee oeoa ЕСИ 2200565 93 95 92 t t 6 2 4 ,9 "n 94 
Ere 6073] 2/0 DIDA UIT 74 8 a 55 1 5 J “Apr Juy Oc a eoe 
$1 Commercial Oable Car vital Stock... DL FILII] 60 1;0 i79 4 4 an., * 1 b. ZR 200 
1,841,209 Btock 4 ы Do, 4 per Cond. Dubai Stock. „„ 9⁵ 97 #5 97 4 2 6 "n LJ f 961 93 
16,000 10 4/0 Ouba Submarine Ordinary SOE OES tos 9$ 209004002 omi ta вве е 5} 6} 5} 4 6 13 4 February and August осе oes 
6,000 10 10/0 Do, Preference 10 per Oent, LII 13 14 18 14 72 6 , , * өөө 
13,000 5 2/0 Direct Spanish DII озер ө» LIII 24 3} 24 34 5 ч 4 April and October. oes өгө 
6,000 5 5/0 Do. 10 per Cent. ulative Preference .... 7 7 8 6 6 10 s.. ove 
£30,000 50 43% Do. & por Cent. Dobentures ................-. sss. 92K 103% 105 103% 478 January "- July т. ese soe . 
60,710 ю 4/0 | Direct United States Cable ....... 10$ 1 1 518 2 Jan., Apr., J 1014 167 
4 06,200 | 100 43% | Direct West India Oable 44% Rg. Db. (within Nos. | 10 иЗ 00 103 4 71) | June and batte = T 
000,000. Stock | 65/0 | Eastern Ordinary... . to 1,200) (red. dee 121 123 124 129 5 8 6 | Jan, Apr., July, Oct. | 128 125] 
£1,955,565 Stook 17/6 Do. I per Cent. Preference Stock . „н. 9o 93 10 ЁЗ 815 8 92V 9L 
£1,684,645 | Btock | 4% |+ Do. 4 per Oent. Mort. Deb. Stock (red. ) + 108 11 108 1! 813 0 | May and November ... 109] 1094 
800,000| 10 2/6 | Bastern Extension ... ..... оор Сеча XP ote 121 1298 | 5 910 Jan., Apr., July, Oct. | 123 192, 
£320,000 Stock 4% Do. 4 per Cent. Debenture Btook KM i1 Gor УНО 107 10 813 0 | February and August de ees 
£300,000 100 4% |" astern and B. African 4% Mort. Deb, 9, 12 9 102 818 7 | Fe and August ec - 
£200,000 25 47 Do. 4perOsnt. Mauritius Bub. wp rod СЛ 101% 104; 101% 104} 817 6 | May and November ee. | - vee 
150,000 10 5/0 Great Northern n of Oo . 25 17 511 1 | January and thon, Beat . e € 
£70,006 100 43% | Halifax& Gable 44 Deb.(wthnNos 99 ТЕ: 93 162 4 8 1 | June and Decem * ove 
17,000 25 37/6 | Indo-Euro rri жыгы айла, [1t01,200) (red. | £8 42 зз 42 5 10 1 | May and November " ~ 
£100,000 100 6% London Platino-Brazilian 6 per Oent. Debs.,1904 . | 1С1 105 101 105 6 14 8 | March and September - ove 
£100,000 100 4% Pacific & European Tel. 4? ан Debs. (red.) ais 94 102 99 102 818 5 | June and December... - — 

15,609 10 ... *West African Telegraph Shares ТТ POT ORs Fee Hee Oe Cee eee e 3} 4| " 44 LLLI eee 4 eee 

80,008 14 ** Wost vig of America... ELI X III i Н ee eee oe oe 

£150,000 100 4% * Do. 4 per Oent. Debentures — 980908 зо, 97 100 97 100 4 0 January and J enn] . ore 

321 ... West India and I апаа ........ 2 } i ^ May a 1d Novem eee eee ... 

xc £/0 3 por 98 m LLL LSOSLLILMITITIMIIID 3 52 - "ig 11 8 6 "n " өөө | ... 

' eee . ent. erence OOTTE "n U өз ы 
£80,000 100 5x * Do. ш per Oent. Debentures FOC FO ЛЖИ ЛЛ 99 102 99 102 4 18 0 Jan and July 00 ose — eee 
207,980 10 8/0 ои Toiogra (late Br sili’ п Submarine) Pes bee Oe 111 121 11 121 5 4 3 Mar., oy eta Dec, 12 9*6 
275,000 100 5% 8 Debs, (2nd Series, 1906) ......| 102 105 102 105 41510 June and ber... ER - 

Btock 4% Do i Pu Cent, Deb. Stock (red.) . com seses. 98 101 98 VI 31) 9 - 100 ees 

64,000] — 45 0 e r cena в | 5 4 511 1 August 

, 5 Ohili P1 hone (full paid) [ITI] 000609 94. t9 Bee =. > oe O68 Cee 979 Coe ча | ere eee 
224,850 10/0 8 — клы ден mr Con. and Manfg. ........... 10 2/0 1,0 2/0 15 0 0 | April and October. — T 

72,680 ^ | Monte Video Tolephone Ordinary н»... і à i + 5 у 0 | November ...............| - 

86.492 1 1 Do. 5 per Cent. Preference 2 9429:00409 20094. oo 1 l 5 0 0 "n X oes 
£1,953,338 | Stock 6 National Co. Preferred Stock e оо e 93 96 93 06 6 619 vee 941 93 
£1,966,667 Stock 44 Do, Deferr ed Stock 099 «ar cee 507 65 57 65 57 7 17 10 co ee . 

15,000 10 6/0 Do. 6 per Oent. Oumulative Ist Preference. 12 18 12 18 412 4 | February and August eee - 

„55,000 " 22 Do. брег Cent. 8 and eani Prt 7 1 i r^ * r? ‘ . - " T 5 oe 
/ Do, 5 Cent. Non-Oum ve á " ** . 
2,000, 000 Stock у |* Do. Debentare Stock 3% per t. (red.)..... 98 99 £6 93 8 10:0 | June and December 96 eee 

000 | Stock 4 Do.  4per Cent. Debenturs Bi Stock (red.) ...... 102 106 102 106 815 6 104 vee 
171,504 1 0/81 Orlental ТҮШ rr. $ B i 14 5 6 8 April and October...... e seo 

58,000 5 4/6 United River Plate 6 [III 41 43 12 6 13 4 July Фә» 990 000 000 000000 000 өөө eee 0 

- 40,000 Б 2/6 Do, 5% Ounula tive Pref. LLET TILSETTE ТҮТТҮ at 5 4 16 8 June and December. ose +.. 
£179,947 Steen ot |. Do, 65 per Cent. Debenture Steck (rod. . 101 104 101 104 416 2 Jus and December... abe — 
| 
FINANCIAL, INVESTMENT, &o. 
19.000) Б | so = and General Investment 6% Cum. Pret, .. н 10 1 в воо — ; | e 
180,137 4/9 [t] p a Trust. „eee 5 0 An. Sry 
11,339 ^ A/) Reuter' | — eee EEE OOS OR 0949009494 O00 2088 ooi | ууу, Т. — | 7 61 = 7 6 14 it October...... ore oon 
8.808 [8100 Cert! :*' Submarine Cables Trust . | ээ 190 111 2 E ^ n * 


* In calculating th= = n tht security, 
+ 


n Tanul Qina 
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Ам LAST PREVIOUS Price RATS PER BUSINESS DONE 

ONDE ET! ET NAME, Wzzx's Prior, Wednesday, Сент. DIVIDEND DUE. DURING WEEK 
'| SHARE. | DEND. SEPT. 10, Sept. 17. YIELDED, ENDING SEPT, 17. 
ELECTRIC RAILWAYS, TRAMWAYS, &o. £s.d. | Highest | Lowest 

360,007 5 2/0 lo-Argentine Shares (1 to 200 3,007) 8 44 s} 43 44 411 5 April and October...... 5ў si 

£280,000} Stock 8% о. Permanent e era Pe So CPI 125 130 125 18) & 12 2 e a — 

20,000 10 6/0 Barcelona C gr ale 0 ILLI 9 11 9 11 2 14 7 hend "e oe 

10,000 10 5/0 2 Cumulative г АДДА % %%% ... 9 10 9 10 5 0 0 -— ceo LII] 

£148,100 43% «dy Debenture Stock (red,) "зеет вве вот е6. 95 10) 95 100 4 10 2 oon LLLI m1 

15,000 10 4/0 Blackpool and Fleetwood Tramways.......«« d vro 13 14 18 14 41210 - — ‹ 

75,000 6 Brisbane Electric Trams, Investment ога, — i EE. 1 4 e - sł 31 

75,000 5 2/6 Do. 5% Cum. 33 . T b 4 5 5 0 0 Lied sep LIII 

дио 10 4 Do. 43% Deb; Prov. Certs. . eee "^ вов +в» ee, wee . | 3 = ста — - 1 F and A LII] LLLI 
, Bristol Tramways ТТТ " : e eee ++ 

25,000] 19 4 Do. dee MIY pA . % | do d | в о £e pes — P: 

£100,000 4 Do.  4perOent. Debentures . . | 106 08 106 108 814 9} | February and August — — 

20,000 10 4 British Columbia Electric Railway Ordinary. ... 7 74 7 7% 213 4 — 7 ove 

20,000 10 5/0 De. r E E 9 94 9 93 6 5 3 | May and November... 95, 93 

4250, 000 10 47, ро; 44% lat Mort. Doba., $8 „%%% тш pot FEET Ee 29 reas 103% 105% 108% 1057 4 6 5 eee ә 
100,000 10 12/0 British Electric Traction Ordinary... s] 12 124 12$ 18j 6 13 4 ө ui 1272 
100, 000 10 6/0 Do, 85 Oum. Pref, ТҮҮ LIII Debentare "ез aas +. 12 1 124 18 4 12 4 February and August 12,% 

* 5% Do, Бре y senden! fr rtg densae | 254. s "n * 8 18 1 sA 126g 126 
100, eee Buenos Ayres о Ordin S00 Fee cee eee "9440999 | eso ... ee oe 

40.000 5 8/0 + 6 “А”? Oum, ud IX III 2 0600000000000 5 54 5 54 5 9 1 ove s LI 

27,500 | 5 10/0 в” spoon, вав - poro eben ta *99*^299 99928942997 295» tet 929 5 5% 5 5% 5 9 1 ove 5k or 

£320,000 Stock 5 Do. 6 Оеп. D (EET AAAA LETTET 103 106 104 107 4 14 8 Lis d pg oe 

$120,000 | Stock 46 Do. 5% 3nd Deb. ҮЗ Prov. 97 100 97 100 5 01t ind 160 2 

70,009] 10 6/0 | Calcutta Tramways . UC Joi ipa tc т à п 19 |sus " Tis 755 

£850,000 100 44% Do. lst b, Stock (Red) . [III IIT 109 107 109 4 8 1 ore 1075 ee 
480,000 1 1/28 | Cape Electric Tramways Shares . . . 21 23 2% 28 6 14 9 m 211 ove 

£1,80,014 | Stock 4 Central London Ordinary Stock ..........-.». | 103 106 108 106 815 6 | June and December... 1044 104 

£494,008| Stock 4 Do. 47 Preferred к 322 105 108 8 14 4 - 1063 1064 

£494 ,993 Stock 4 Do. Deferred Stock ieee "a^a "P зә. "UM AAT AI 108 106 103 1(6 8 15 6 oo eee = 
£998,201 100 4% Do. 496 Deb. III one Co. B: oo .. РП 115 118 115 118 8 7 8 «ө „ oer 
40, 5 2/6 спу of Birmingham Trams, Co 5% Cum. Prei. 5 6i 43 5i 415 3 ese ‘ò m 
Y 100 37 * 4% 1st Mort. Debs. 101 104 101 104 8 16 11 oe — — 
£1,830,000 | Stock 8 a ayy South London Railway Ооп, . Ordinary... vl 12 74 72 74 811 7 | February and August 72 04 
87,500 10 1 (Nos. 22,60 to 60,005) 1 * .. oer LT] [T] tee vee 

4150000 = 992 De AN сас 3 e Gi ed us ^ 18! 816 6 2 y 

,000 о, per T .. 4 oe oo 

[Г] Btock 59 Do, (1896 ГЕГИ ООУ eee ТҮЛҮГҮ 126 129 126 19) 8 17 6 - eee * 2 eee 
[£150,000 Stock 5% Do. (1901) . "48-595 ë 888*s« roo 5% зө Fee cer 121 126 121 125 4 0 0 oo 1243 — 
£446,463 | Stock 0% Do. 4 per Oent. Perpetual Debenture ......... 115 118 115 118 8 9 7 | May and November - on 

40,000 10 5/0 | Dublin уа Tramways (1896) Ltd., АРЕ ll 1 1t 124 4 8 0 - eos ose 

59,987 10 6/0 Do, 6 per Cent. Preference.. — — ө» 14 1 14 155 3 17 5 siò - - 

4300.000 100 847 Do. 34 per Cent, Mort. Debs. (red.).. m — 96 99 96 99 810 8 - - ж 

80,000 5 6,0 | Electric Let. & Traction of Australia 6% Cum. Pret. át 43 41 41 6 6 4 Neo ese on 
£75,000 | Stock 5% Do. per Cent. Debenture Stock (red.) 99 102 99 10 418 0 eos - e" 

78,600 10 8/0 | Great Norden and City Railwy Pref, Ord, 6 8 9 8 9 8 6 8 чө -— ove 

000 10 8% Po Tramways — 206 23 24 23 24 217 2 | March and September - - 
10,000 10 6 6 per Oent. aa e aR cce 13] 183 13} 181 4 7 8| РЕ А - — 
‘800,000 | Stoch t 4t per Oent. Debenture ........ .. 108. 110 109 111 4 1 8 | January and July . ss 2 
80,0C0 b 2/6 Isla o) of Thanet Elec. Trams and Light'g 55 P Pref, xd 1 5 4 41 5 5 3 — - - 

37.500 10 1 Laverpoo! Overhead Railway Ordinary ....... ... 4 Н 4 át 2 4 5 | February and August - m 

10,000 10 b Do. h per Cent. Preference rrr er ee tt) +t 21 10g 9 10} 4 17 7 ГП [LI] ГРУ! 

$125,000 | Stock 4 Do. 9 Debentare . 99 11 99 101 313 3 | January and July — - — 

51,501 10 5/0 | London United Trams 5% Cum. Pref. “(£10 paid) 111 11$ 14 12 48 4 - ү 115 

80,999 10 2/8 Do. (£7. 10s, paid) . 8h н 8} 94 4 1 0 - — 

£665,341 | Stock a% Do, 4% 1st Mortgage Debenture Stock .. 10; 110 108 110 312 9 - 1098 103% 

£169,659 | Stock 18 0 Do. Prov. Certs, (#75 paid) .. Scum e 8l 83 82 84 t - = "e 

$5,500,006 | $',000 5% Milwaukee Elec, Rail, &Lt.Co.6%30yrCn. Mrt.Bonds 112 117 112 117 d $7 - „„ - 
або, 100 % Montreal Str’t R’lw’ySt’rl’g5% Mort. ~ i eh 104 1C6 104 106 414 8 m - on 

@140,090 100 % Do. Sterling Debentures (1922) ............ 108 119 108 11) 423 ER a X 

24,000 5 4/0 | New General Traction Ordin — — 00005 2 3 2 8 6'3 4 өө es - 

60,000 5 6/0 DX : per t. Oumulative Preference FAS, 8 4 8 4 71) 0 | Мау п... ove wee 

£181,800 100 596 t. Mort. Debs. (Reg.)... 93 £8 93 95 5.28 ove - - 

£150,000 | Stock 5% Perth W. A. Elec. Trams, Ltd, 186 Mrt, Deb, Stk ..| 100 103 lil 105 4 6 5 - one e$ 

3.834 t0 8/0 шыч ев C Traction Ordina | de Te 84 94 54 9k 418 - - - 

20,900 10 5.0 Do. 6 per Osnt, Oumulative retarznbos 10 11 1) 11 4'01 | February and August - = 

4220,000| Stock 4х Do. Cent. Debsntars Stock .| 108 111 108 111 4110 - - — 
950,000 1 eee South Lanc Electric Traction & Power Ord... = о - = * = 

61,182 1 3- Do, 27 Preference (14 9 ураа — - - - April and Octobet...... - - 

50,000 1 e Do. Preference ( ald) ... s.s 89 088 888 ree Oe. LL - eee ' — 
500.000 | Stock РВ Do. ux ate rey re (70% paid) — а January and July r РА 

£540,800} Stock 896 Waterloo and City Ordinary  .. «-——— uw] 80 93 9) 93 8 4 6 | June and December .. 914 FN 

ELECTRIC MANUFACTURING &o. 

70,000 1 6d. | Alliance Electrical Co. 5% Cum, Pref. ens B 1 > 1 6 18 4 өө - - 
125,000 1 eee Aron Electricity Meter Ordinary ... Т т is Ys Г ; 8 өөө өөө oon ooo 
125,000 1 Tid. Do. 6% Cumulative Preference ............. t D t 4 12 0 0 | March and September - - 
100 009 5 4/0 British ted Wire o ИНАНУ Qiu ski 7t 71 7i 7} 5 16 2 July and February ... — өөө 
100 000 5 | 8A Do. 6 per Oent. Preference ....-2..000 . oe ba 6 bs 6 5 0 0 | January and July — Sab 

£250,000 Stock 41 r4 Do, 437 Ist Mort. Deb. Red. DIDI 101 10, 10 104 461 oon p pee 
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As will be seen in one of our Notes this week, which we 
reprint from The Times, there has been a revival of the proposal 
of the German Government for an international conference on 
wireless telegraphy. With the purpose of this proposal we are 
in full sympathy. If the various systems of wireless telegraphy 
—now rival systems—are to be of service to the mercantile 
marine and navies of all civilised countries, and to supply 
that auxiliary aid to cable telegraphy which future develop- 
ments may enable them to do, it is imperative that rivalry shall 
cease, and that these various systems shall be legislatively 
brought into co-operation. We have previously observed, 
however, that the proper /ocus for such an international con- 
ference of delegates would be the International Telegraphic 
Conference already arranged to be held in London next year. 
We press upon His Masesty’s Government the desirability 
of immediately proposing this to the German Government. 

For the benefit of those persons to whom information more 
than a year late is as valuable as information up-to-date, the 
Board of Trade has rendered a return relating to authorised 
electricity supply undertakings in the United Kingdom belong- 
ing to local authorities for the year 1900,” and a similar 
return for undertakings belonging to companies. According 
to these documents there were, at that somewhat remote 
period, 165 municipal undertakings and 71 company under- 
takings, which had made returns for the year’s work. The 
financial and other data of the year’s working are set forth 


separately for each of these 236 concerns, though we cannot 
congratulate the compilers of the returns upon the complete- 
ness or the minuteness of detail of the items given. Our 
readers, however, are provided not only with more detailed 
and complete, but also with mora prompt, returns, in our 
weekly analyses of accounts and in the annual summary of 
these analyses published in our New Year’s issue. The Board 
of Trade returns are unprovided with any summary. Could 
these returns be published more promptly and have a sum- 
mary or digest appended to them, they would be of value to 
the electrical profession. As it is at present, we can see no 
use in them except, perhaps, for historians. 
— А 

Ir was mentioned during the discussion on Mr. Ктчоввовү'в 
telephone Paper, at the British Association, at Belfast, that 
the introduction of the telephone into that city had seriously 
injured the business of jaunting car and cab proprietors. A 
Nottingham newspaper now states that the electric tramways 
there have had a similar effect on the local cab business. One 
man is reported to have brought in 88. as the result of two 
days’ work, and it is added—in Hibernian terms—that “ out 
of that there was 78. to pay him for wages.” Seven from 
three you cannot. Another man came in at night with! abso- 
lutely only а single shilling.” While regretting the distress 
accompanying the decay of this, as of every other decadent, 
industry, we cannot but point out that the social forces which 
set up this decay are acting in general for the public good. 
Everything, as Prato long ago taught, is in a state of flux; 
and in the progress of civilisation from a cruder to a more 
perfect state it is inevitable that things seemingly solid shall 
dissolve and disappear in the seething pot of social evolution. 
A time may come when many of the electrical industries, 
which nowadays we regard as being solidly founded, shall in 
like manner disappear before the march of civilisation. Yet, 
though industries may thus pass away, it is not essential that 
the workers in them shall seriously suffer. For instance, we 
know of not a few electric tramway companies who have 
found their best conductors and motor-mén in the men whose 
cabs and 'buses their tramcars had driven off the road. 

7 | | 

DuniNG the recent apology for a summer, the sport of motor- 
careering has been much more en évidence in the land, whether 
in rural ог in urban disiricts, than during previous years. 


Evidently the motor car is fast increasing in popularity, not 


merely as an economic means to a business end, but also as a 
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sometimes by no means economic means of recreation and 
sport. The exhilaration of motor-careering grows upon the 
rider, one of the most common results being that he becomes 
more and more impatient at the speed limit of 14 miles an 
hour which a cautious Government imposed upon a deci- 
dedly dangerous innovation. This impatience finds frequent and 
varied ventilation. It manifested itself recently at Section G 
of the British Association, actually under the auspices of the 
Roads Committee ; and it has cropped up in the press, latest 
of all in a leading article in The Times last Tuesday. 


— — 


Our contemporary is in sympathy with the malcontents. 
te It was never dreamt,” it observes, ‘‘that motors would soon be 
‘able to show even railways that the speed of their express trains 
was not unsurpassable on the road.” There would be more 
of the nightmare in the dream than is altogether pleasant ; and 
if the removal of the speed limit, which our contemporary 
advocates, implies the realisation of such a dream, we heartily 
hope that nothing so perilous to the general public will be 
sanctioned. Zhe Times writer glibly talks of speeds of 25, 80 
and even 50 miles an hour. Others point out that motor cars 
are required to slow down on passing through towns; but 
there is no reasonable justice in that. Why should town 
pedestrians be protected, while children running out of a rural 
school-house are liable to swift death from a motor car rushing 
along at express speed ? Indeed, this very mania for motor- 
careering at express speeds on public highways is the strongest 
justification for strict insistence on & legal speed limit. We 
venture to suggest that if no motor car had ever been run at 
more than 20 miles an hour, the speed limit would long ere 
this have been officially raised to that figure. 


Bur we are in agreement with The Times leader writer in 
doubting whether a speed limit is all that is mecessary to 
protect the public, though we do not, with him, wish to see 
the limit abolished altogether. If a speed limit is all that is 
insisted on, those who keep within the limit may plead this 
virtue in exculpation for any harm they may do. There is 
much to be said in favour of the principle that each case 
should be tried on its individual demerits; but we fail to see 
that the adoption of such a principle by the magistrates affords 
any argument for the abolition of a speed limit by the legisla- 
ture. Prevention is better than cure, even in road accidents ; 
and it is not wise to leave the decision as to what is, at any 
particular moment, a safe speed wholly to the judgment of a 
motor enthusiast thrilled by the excitement of motor-careering. 
, ee 

Амірзт Ње electrical activity of Sections A and G at the 
British Association meeting at Belfast, it is perhaps excus able 
that we should have overlooked temporarily an obscure yet 
nevertheless remarkable reference to electrical phenomena in 
the presidential address of Dr. W. D. Нлливовтом to the 
Physiology Section. It is not often that electrical research 
takes us into the domain of biology, but whenever it does so 
we do not need to apologise for taking our readers with us. 
Dr. J. C. Bose’s researches, for instance, have revealed the 
closeness of the relationship between electrical stimulus and 
the physiological reactions of living tissue. Startling as are 


the inferences which have been suggested by Dr. Bosz's 
experiments, they are far surpassed by the amazing deductions 
referred to by Dr. Наливовток. Our only comment, at 
present, shall be that the experimental foundation for these 
deductions appears to be inadequate. We shall be interested 
to note how physiologists will treat the subject in future :— 

The new branch of inorganic chemistry called physical chemistry has 
given us entirely new ideas of the nature of solutions, and the fact that 
electrolytes in solution are broken up into their constituent ions is one of 
fundamental importance. One of the many physiological aspects of this 
subject is seen.in a study of the action of mineral salts in solution on 
living organisms and parts of organisms, Many years ago Dr. RrxazR 
showed that contractile tissues (heart, cilia, &c.) continue to mani- 
fest their activity in oertain saline solutions. HOWELL goes so far 
as to say, and probably correctly say, that the cause of the rhyth. 
mical action of the heart is the presence of these inorganic sub. 
stances in the blood or lymph which usually bathes it. The subject 
has more recently been taken up by Long and his colleagues at 
Chicago; they confirm RINGER's original statemente, but interpret them 
now as ionic action. Contractile tissues will not contract in pure solu- 
tions of non-electrolytes like sugar or albumin. But different contractile 
tissues differ in the nature of the ions which are their most favourable 
stimuli. An optimum salt solution is one in which stimulating ions, 
like those of sodium, are mixed with & certain small amount of those 
which, like calcium, restrain activity. Logs considers that the ions act 
because they affect either the physical condition of the colloidal substances 
(proteid, &c.) in protoplasm or the rapidity of chemical processes.  Amo- 
boid movement, ciliary movement, the contraction of muecle, cell division 
and karyokinesis all fall into the same category as being mainly dependent 
on the stimulating action of ions. Logs has even gone so far as to 
consider that the process of fertilisation is mainly ionic action; he 
denies that the nuclein of the male cell is essential, but asserts that all it 
does is to act as the stimulus in the due adjustment of the proportions of 
the surrounding ions, and supporte this view by numerous experimenta on 
ova in which, without the presence of spermatozoa, he has produced larvæ 
by merely altering the saline constituents, and so the osmotic pressure of 
the fluid that surrounds them. Whether such a sweeping and almost 
revolutionary notion will stand the test of further verification must be left to 
the future ; so also must the equally important idea that nervous impulses 
are to be mainly explained on an electrolytic basis, 


в G 


Tyneside Tramways.—On Monday next the lines and 
power station of the Tyneside Tramways and Tramroads Co. 
will be formally opened. 

Electric Traction in Berlin.— The last horse-drawn tramcar 
has now disappeared from the streets of Berlin, replaced by 
electrically propelled vehicles. 


Brussels-London Telephone.—The Brussels correspondent 
of the Daily Telegraph states that the inauguration of the 
Brussels—London telephone will not take place before February 
or March, 1908. 

Wireless Telegraphy in U.S.A. —The United States Govern- 
ment is equipping the ganboat “ Topeka” with wireless tele- 
graph apparatus for the purpose of carrying out tests and 
investigations. Later, another vessel will be commissioned 
to work with her. 

Wireless Telegraphy in the West Indies.—Owing, it is 
said, to cable communications being no longer reliable, and 
the breakdowns due to volcanic action, the French Minister 
for the Colonies is endeavouring to establish communication 
by wireless telegraphy between Martinique and Guadeloupe. 

Consulting Engineers in Canada.—The Canadian Electrical 
News states in an editorial article that the field for consulting 
engineers in Canada is gradually widening. Up to the present 
time technical advice has usually been sought in the United 
States, and as a result much of the machinery is of American 
manufacture. 

Electric Railway on Russian Frontier.—The Engineer states 
that plans are under consideration for the construction of an 
electric railway to connect neighbouring towns on the western 
frontier of Russia, and the establishment of a road to cross 
the Caucasus mountains, between the town of Sahkun and 
one of the stations of the Vladikavkaz Railway. For this 
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latter road it is proposed to utilise the hydraulic foree of the 
mountain streams. 

A Profit on the Quantity.—The London correspondent of 
an eastern counties daily states that when the London County 
Council electric tramways are running, the passenger will 
be carried straight away from central London—from Waterloo 
or Westminster or Blackfriars—right away to the distant 
suburbs, say, 12 miles, for a penny. The Council expect to 
effect this great reduction of fares and at the same time to 


realise a profit of £100,000 a year.” Nous verrons. 

Cable Interruptions. Date of Interruption. 
Lataki NV 8 June 21, 1 
St. Lucia — Grenadʒuleee . ẽ . = May 9, 1902 
Dominica Martinique . May 9, 1902 
St. Lucia—Martinique ............................... May 9, 1902 
Guadeloupe Martiniqunſ . 2 May 9, 1902 
Santa Cruz—Teneriffe ... ............. 2 . July 7, 1902 
Puerto Р1аїа—Магытачө.............................. July 10, 1902 
Anjer — Kalianda ..............cccssoscocscsesnscseeesoeess Aug. 2,1902 
Guantanamo — Mole St. М№ісһо]аа........................ Aug. 5, 1902 
Cayenne — Pinheiro n 4 Aug. 13, 1902 
St. Lucia—St. Vincent 2 Sept. 19, 1902 
Gibraltar—Tangiera .............. eese . Sept. 19, 1902 
Maranham— Parr eo Sept. 19, 1902 
Maranbam—Cearteenr . e . Sept. 19, 1902 


Locomotive Headlights.—A new type of headlight, with a 
vertical as well as a horizontal beam, is described by the 
Scientific American. The apparatus consists of a turbine, direct- 
coupled to a small generator, capable of supplying from 80 to 
83 amperes, at 30 to 83 volts, to an aro lamp, at a speed of 
2,000 revs. per min. On the outside of the lantern is an 
auxiliary plane reflector placed at an angle of 45deg., and in 
such a position as to intercept 40 per cont. of the total 
volume of light and direct it vertically. This vertical beam has 
been seen for a distance of 21 miles on a cloudy night, and the 
horizontal beam lights up a straight clear track for } to 1 
mile ahead of the locomotive carrying it. All the machinery 
is on one bed-plate, which is bolted to the smoke stack. 


Troop Telegrams Exchanged with South Africa and China.— 
Official notification is given by the Post Office of the cessation 
of the messages exchanged with soldiers and sailors in South 
Africa and China, and on this subject Mr. J. C. Lamb, of the 
General Post Office, writes to the directors of the Eastern 
and Eastern Extension Telegraph Companies, under date 
August 8, 1902, as follows :—‘ Will you be so good as to 
convey to your directors a renewed expression of the Post- 
master-General’s sincere thanks for the facilities which the 
companies have for so long generously placed at the disposal 
of the troops in South Africa and China and their friends in 
this country and the various parts of the Empire from which 
contingents have been sent to the seat of war. 


Opening of the Broughty Ferry Electricity Works.—This 
electrical undertaking, owned by the local authority, was 
formally opened on Wednesday. The boilers are by Messrs. 
Babcock and Wilcox, and work at a pressure of 160lbs. per 
square inch. Steam is supplied to two Belliss compound 
enclosed high-speed engines, direct-coupled to Parker 
dynamos. The machines are 60kw. and 80kw., at a speed of 
450 and 550 revs. per min. respectively. The battery consists 
of 136 E. P. S. cells, each having a capacity of 220 amperes for 
one hour, and is charged by a Parker booster. Distribution 
is carried out by means of the two-wire system, the cables 
being laid solid in wood troughs, and the voltage at the 
station is 230. The street lighting is accomplished by com- 
bining arc and incandescent lamps on the same post, the 
former being extinguished at midnight. 


An Electric Postal System.— With reference to the note on 
“ An Electric Postal System,” which appeared in our issue of 
September 12th, we are now able to give more detailed infor- 
mation regarding the above scheme. 
struct a track of steel wires, supported every 800ft. by poles 
45ft. in height, from which are suspended small motors 
propelled by current from the line. Each steel wire is 
designed for carrying a weight of 2 tons, and the motors with 
their aluminium luggage carriers weigh only 70lb. each. It 
would be possible to carry 2,000 newspapers at a time, and to 
read the news at 10 o’clock in Milan contained in the paper 


It is intended to con- | 


printed at 8 o'clock at Rome. The complete installation of 
this system would, it is stated, cost about 3,000 lires (£120) 
per kilometre. 


A New York State Electrical Laboratory Projected.— The 
American Electrician says that, at the recent session of the New 
York State Legislature, a commission, composed of Edward A. 
Bond, of Albany, Charles P. Steinmetz, of Schenectady, and 
Harold W. Buck, of Niagara Falls, was appointed for the 
purpose of determining the advisability of establishing a State 
electrical laboratory to provide independent authoritative 
information on questions of electrical science and official 
standardisation of electrical measuring instruments, apparatus 
and standards. The commission is to report to the Legis- 
lature at the opening of its session in 1903, and if in its 
judgment the establishment of a laboratory is necessary, 
detailed plans and specifications for the construction and equip- 
ment of such a laboratory are to be prepared and submitted 
in connection with the commission’s report. 


Obituary.— Mr. Hamilton Rendel, late head of the engineer- 
ing department of the Elswick works, died on the 18th inst. 
The deceased gentleman retired from his position only two 
months ago, and was 60 years of age at the time of his death. 
After graduating at Cambridge he became assistant to Mr. 
Westmacott, chief of the Elswick works, and succeeded him 
later. Mr. Rendel was the younger son of Mr. J. M. Rendel, 
F. R. B., and brother of Lord Bendel. | 

Dr. Arthur Barry Blacker, M.D., died on Wednesday at 
16, West Halkin-street, Belgrave-square, at the age of 40. He 
was superintendent of the X-ray departments of St. Thomas's 
and the Brompton Hospitals, and a member of the Council of 
the Róntgen Society. Dr. Blacker advocated the establish- 
ment of the X-ray department at St. Thomas’s, and was 
recognised as a great authority on the subject. He wrote 
many valuable works on light as a therapeutic agent. 


Marconi in Italy—A Reuter’s telegram, dated Septem- 
ber 19th, from Turin, states that Signor Marconi has submitted 
to the Italian Minister of Posts and Telegraphs a scheme for 
the creation of a radio-telegraphic station communicating with 
the stations established or to be established by the Marconi 
companies in London and in South and North America. This 
scheme will be studied by the Government and afterwards 
submitted to Parliament. The cost would be about 700,000 lire. 
During the course of a dinner given in Marconi’s honour, the 
Minister read out a telegram from the King announcing that 
the Cross of a Grand Officer of the Italian Order of the Crown 
was bestowed on Signor Marconi. The Italian cruiser ** Carlo 
Alberto will leave Spezzia to-day for Gibraltar, where she 
will await Mr. Marconi, who will carry out farther experiments 
in wireless telegraphy in the Atlantic on board the warship. 


Tramways and Railways.—According to The Times of 
Saturday last, a new departure was made known at the fort- 
nightly meeting of the Tramways committee of the Liverpool 
Corporation on Thursday, 18th inst., Mr. 8. W. Higginbottom, 
M.P. presiding. Mr. E. L. Lloyd said that an arrangement 
had been made with the Cheshire Lines committee to enable 
through traffic to be run from St. Helens to Southport. ‘Under 
this arrangement passengers would be able to travel over the 
South Lancashire Electric Traction Со 'в and the Liverpool 
Corporation tramway systems at Knotty Ash, and then join 
the Cheshire Lines railway to Southport. It marked a 
new departure, the effect of which they could hardly realise 
at the moment. It was the beginning of a system likely 
to be very complicated, but very beneficial to the people 
at large. The general manager reported that 4,538,135 
passengers had been carried on the Liverpool tramways in 
the fortnight, against 4,158,852 in the corresponding period 
last year. 

The St. Vincent Cable.—News is to hand that the os. ** New- 
ington,” belonging to the West India and Panama Telegraph Co., 
on September 16th repaired the broken St. Vincent section of 
the St. Lucia-St. Vincent cable (which had been broken since 
May 9th, the date of the disastrous eruption of Mont Pelée, 
Martinique, which involved the loss of the os. ‘‘ Grappler ). 
The cable again became interrupted on the 18th, supposed to 
be due to a slight eruption of La Souffriére, St. Vincent, on 
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the night of the 17th. The ** Newington " then proceeded to 
repair the cable again, and had just finished buoying the northern 
end, about 16 miles from the St. Vincent hut and 44 miles from 
La Souffriére, when a violent eruption of the voleano took 
place without the slightest warning, necessitating the vessel’s 
prompt clearance from the neighbourhood. When the repair 
was made on the 16th it was found that the cable had been 
greatly damaged by volcanic action. Repairing operations in 
the immediate vicinity of the volcano have been abandoned 
for the present. 

Hunting of Rotary Converters.—The Electrical World of New 
York describes two patents, issued August 19th, in America, 
to Alexander Churchward, describing a means for over- 
coming the difficulties encountered in operating synchronous 
alternating-current motors when the generator fluctuates in 
speed in different parts of a revolution, the effect of which is 
to produce hunting at the motor. The method consists in 
applying to the shaft of the motor, or on a shaft driven by it, 
a flywheel connected to the shaft through a yielding connec- 
tion in the nature of a friction brake. The effect of this 
flywheel із as follows:—If the generator speed suddenly 
increases, the armature tends to accelerate its speed corre- 
spondingly, but the flywheel lags behind, thereby putting a 
slight load on the motor. When the generator slows down 
the motor armature tends to run slower, while the flywheel, 
tending to run at a uniform speed, catches up with the motor- 
shaft and forces it ahead or resists its tendency to slow down, 
thereby again putting a slight load on the motor. The load 
in either case serves to steady the armature and prevent 
pumping. One of the patents describes details of the flywheel 
flexible connection. 

Power Development at Niagara.— The Zlectrical World of 
New York states that there is every prospect of the Niagara 
Falls Power Co. being able to deliver power from their 
second station by October lst. The total capacity of the plant 
in this station will be 56,000 E. p., developed by 11 generators, 
coupled to turbines each of 5,000 m.r. The turbines are 

laced in a new wheel-pit 1784 ft. deep, 184ft. wide, and with a 
ength of 468ft. 8in. This wheel-pit is excavated out of the 
solid rock, and to meet its requirements the tunnel was 
extended. The new power house covers the pit, having a 
total length of 560ft., a width of 70ft., and on the west side 
there is a covered forebay structure 40ft. in width. The tur- 
bines are of the internal discharge type, the water being 
carried off through draft tubes, giving an increase of about 
10 per cent. to the effective head. The generators are being 
manufactured by the General Electric Co. of America, and 
the first one is now being erected. There will be two styles 
of generators in the new station, the fitst six to be of similar 
design to those in the old station—viz., with an external 
revolving field. The remaining five will be of the internal 
revolving field type. 

Seattle-Tacoma Inter-urban Electric Railway.—A recent 
issue of the Western Electrician of Chicago contains an 
interesting description of the construction of an electric rail- 
way between Seattle and Tacoma. The third-rail system will 
be used except in city districts, where the overhead trolley 
will be adopted. All cars will be controlled by the multiple 
unit system, each motor car having four motors with an 
aggregate capacity of 500 m.r. : this arrangement will give a 
speed of 60 miles per hour. Power will be supplied by 
а supply company at 2,200 volts, two-phase, for 1 mile to the 
step-up transformer station, which will contain four 500kw. 
water-cooled transformers. ‘These will raise the potential to 
27,500 volts, and thus feed the high-tension line with 60-period 
three-phase current. The sub-stations will be situhted 3:5, 
16:9 and 29:4 miles respectively from the generating station, 
and at.each station there will be one complete 300kw. motor- 
generator set, which will be fed by two 180kw. oil-cooled, 
step-down, three-phase to two-phase transformers. The 
machines consist of one eight-pole, 800kw., 600-volt, direct- 
current railway generator, direct-coupled to a 16-pole, 450 H. p., 
2,200-volt, two-phase induction motor. There will also be 
three storage batteries of 288 cells each. Power will be sup- 
plied at the generating station by two 1,600kw. Westinghouse 
2,200-volt, GO-period alternators. | 


Compensated Alternators.— Te Electrical World of New 
York describes a patent issued to Mr. Henry G. Reist, on 
improvements in ‘compensated alternators,” or alternating- 
current generators the fields of which are supplied with direct 
current from a synchronously-driven exciter. The voltage of 
the exciter is automatically controlled by passing current 
derived from the main alternator through the armature of 
the exciter, thereby varying the armature reaction of the 
exciter, which in turn varies the field strength and regulates 
the voltage. The alternating current is fed to the exciter in 
such a manner as to produce in the armature-winding a 
rotating magnetic field, moving with respect to the armature 
in а direction opposite from the direction of rotation of the 
armature. As the exciter armature moves forward with the 
same speed with which the rotary field therein moves back- 
ward, the field as a consequence remains stationary in space 
as long as the power factor of the load remains constant. To 
secure the necessary initial adjustments of this field with 
respect to the field-magnets upon which in practical operation 
it reacts, Mr. Reist devised & structure in which the field- 
magnets of the exciter are mounted so that they may be 
angularly displaced, thereby adjusting the angle at which the 
armature-flux is permitted to act upon the field. Another 
feature of his arrangement consists in bridging over the field- 
poles of the exciter by a band of magnetic material, which by 
reason of saturation does not allow an undue short-circuiting 
of the field-flux. He finds that the presence of this bridge 
makes the compounding more regular. | 


Wireless Telegraphy for Ocean Liners.—The log of the 
Marconi wireless telegraph system for the just completed 
round voyage of the Cunard steamship ‘‘ Campania” is as 
follows :—The “ Campania,” which left Liverpool at 4:30 p.m. 
on Saturday, August 30th, was in communication until 6:10 p.m. 
with the same company’s steamer “ Ivernia,” also fitted with 
the Marconi system, in the Huskisson Dock, Liverpool. 
From 7:5 to 8 p.m. she was in communication with the 
homeward-bound Umbria” in the Channel. At 8:30 Holy- 
head was signalled, followed by Rosslare station, at the 
south-east-corner of Ireland, with which she was in touch 
until 8 a.m. on Sunday, August 81st. Passengers and mails 
were embarked at Queenstown, and the ship sailed at 
10:15 a.m. on that day. The Campania was next in touch 
with Crookhaven from 11:40 a.m. until 8:15 p.m. At 
1:85 a.m. on the 3rd inst. she got in communication with the 
homeward- bound Lucania” and exchanged messages with 
her for some time. At 4:45 p.m. on the th inst. she sig- 
nalled Nantucket lightship, and continued in communication 
until 8:80 p.m. At11:30 p.m. Sagaponack station replied to 
her call, and continued talking until 1:40 a.m. оп the 
6th inst., when she was abreast of Fire island, distant about 
60 miles, and the new station, Babylon, north of Fire 
island, came into communication about the same time 
as Sagaponack ceased. She kept in touch with Babylon 
until Sandy Hook lightship was passed at 3:18 am. 
Homeward-bound the “ Campania” left New York on 
the 18th inst., and was in communication with the 
* Umbria," which was just arriving at that port. She 
then got in touch with the Babylon station at 7:40 p.m., and 
continued until 10:40 p.m. Sagaponack station followed. She 
next communicated with the outward-bound ‘ Lucania” on 
the 16th inst. at 11 p.m., and continued until 1:40 a.m. on 
the following day. On the 17th inet. she conversed with the 
Atlantio transport ves:el ‘‘ Minnehaha” for some hours. 
The Cunard homeward-bound *''Saxonia" was signalled 
at 2:50 p.m. on the 18th inst., when she was 86 miles 
ahead of the ‘‘ Campania,” and the two steamers were in 
communication until the evening, when the Saxonia 
was 100 miles astern. Crookhaven was signalled on the 
19th inst. at 8:45 a. m., and continued until 11:40 a.m. The 
‹‹ Campania” arrived at Queenstown at 12:50 a.m. on the 
same day. 


Large Storage Batteries at Milan.—In an article in a recent 
number of L'Industrie Electrique there are described two large 
storage batteries installed in connection with the water power 
scheme at Paderno (see The Electrician, Vol. XLII., pp. 255, 
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861 and 413). At Paderno current is generated by means of 
water power, at 18,500 volts, three-phase, and transmitted to 
a sub-station at Porta Volta, where it is transformed down to 
8,600. The current received at this sub-station is not sufficient, 
and therefore steam alternators are installed to make up the 
deficiency. A portion of it is then distributed by underground 
network in Milan for power distribution and stepped down, 
where required, to 150 volts. The remainder is transformed 
by rotaries to continuous current at 550 volts for the tram 
way, and to 110 for lighting. One of the two batteries is for 
the tramways, and has a capacity of 8,464 ampere-hours, and 
the second is for the lighting, and its capacity is 20,000 ampere- 
hours. Each cell of the traction battery weighs 2:2 tons, and 
has 25 plates (12 Planté positive and 18 pasted negative). 
The lighting battery is composed of four separate batteries, 
each containing 78 cells, connected up in parallel, each cell 
having a capacity of 4,624 ampere-hours and weighing 2 6 tons. 
There are 33 plates in each cell, and it is calculated that in 
the event of a breakdown of the three-phase current the bat- 
teries will not only be safficient to take the top load, but will 
constitute an efficient reserve. The batteries were supplied by 
the Tudor Company, and cost a million lires (about £40,000). 


Germany and the Marconi System.—The Berlin correspon- 
dent of The Times state that the German Government is of 
opinion that the establishment of stations throughout the 
whole world for the Marconi system of wireless telegraphy 
and the arrangements concluded between the Marconi Co. 
and Lloyd's threaten an absolute monopoly which would be 
open to objections both of а commercial and of a political 
nature. As the Imperial Government considers that the 
matter also affects other States, and as opposition to the idea 
of & monopoly has been expressed in various quarters, Ger- 
many has resolved to take the initiative and has invited 
England, France, Russia, Italy, Austria-Hungary, and the 
United States to make arrangements for a meeting of delegates 
to prepare a programme for an international conference on 
the subject. The object of the proposed conference would be 
to draw up an international convention, settling the “ condi- 
tions under which the establishment of stations for wireless 
telegrapby ehall be allowed.” It is semi-officially announced 
that the suggestion of the German Government has been met 
in a friendly spirit by the States to which it has been addressed, 
and that the appointment of delegates by these Powers may 
be anticipated in the near future. The ultimate co-operation 
of all maritime States concerned is contemplated, and their 
participation in the proposed international agreement will be 
invited, as soon as a programme for the deliberations of an 
international conference has been arranged by the delegates 
of the Powers named. 


Letter-stamping Machine.— An interesting machine for 
stamping letters has just been permanently installed at the 
General Post Office after many trials and experiments. The 
motive power is supplied by a small bipolar motor of about 
1 B. ., connected by a belt. The electric motor is not essen- 
tial to the proper working of the machine, as it could be run 
equally well from countershafting; but it is more convenient, 
and hence its adoption. The letters to be stamped are fed by 
hand on to the machine, and passed along, by means of pieces 
of rubber revolving eccentrically in a horizontal plane; they 
then pass between two rollers, one of which possesses the 
necessary surface for obliterating the stamps, and are pushed 
out at right angles to the direction of motion by another 
eccentric. The machine can easily stamp 400 letters per 
minute, and, under favourable conditions, even 600. The 
proportion of misses is exceedingly small, being not more 
than 1 per cent , and it will take any size of letter provided it 
is not too bulky. An expert human stamper can seldom do 
more than 100 letters per minute, and this speed cannot be 
maintained for more than 80 minutes, so that a machine 
whose up-keep is small, and which is able to work at four 
times the rate, and in addition, is able to keep up the rate 
without cessation, cannot fail to be economical, The autho- 
rities have found these machines so satisfactory that they 
have decided to instal 12 of them altogether, and by so doing, 
they anticipate saving 10 to 11 minutes in the despatch of 
each mail. : 


CONTEMPORARY ELECTRICAL SCIENCE. 
. [Compiled by E. E. Еосвмев D'Arssz.] 


The Weights of Atoms.—Lord Kelvin summarises the various 
attempts that have been made to determine the sizes and 
weights of atoms, and deals more fully with Lord Rayleigh’s 
theory of the colour of the atmosphere in this connection. 
Assuming somewhat arbitrarily that the number of molecules 
in a cubic centimetre of a perfect gas at standard temperature 
and pressure is 10%, he gives the following table of masses 
and densities :— 


Mass of Number of ‹ 
Average dis- 
atom orH4O : atoms per 
Substance, i i Density. | bic centi- шоо арап, | 
x 20—24, metre. . 
Liquid Н at 17° abs. 0°45 0:090 200x102 | 171 x 10 
Liquid O at freezing 115 1:27 178x10% | 178 x10-? 
in 
Water ͥ 8-05 100 124х102 | 200 x10-8 
Io8 secco РТИ е 8:05 0:917 114x107 | 2:06 x10-8 
Water vapour at 0° 8:05 2:487 x10—, 605 х 1015 |1182 x10-* 
Liquid nitrogen 6:29 1:047 166x102 | 182 x10-? 
iquid argon 17-81 1:212 681х101 | 245 & 10 
Gold йаза Кыйы 88:52 19°32 218x107 | 166 x10-% 
Silver . 48°47 10°53 | 217x102 | 1:66 x10-* 
Copper . 28:45 8:95 511х102 1475 X 10 
P .| 2515 1:86 313 * 101 | 147 x10-° 
S сооло 29°30 715 244x109 | 160 x10-* 


[Lord Kelvin, Phil. Mag., September, 1902.] 


Objective Readings.—The chief advantage of the spot of light 
over the reading telescope for reading deflections is that it can 
be read by several observers at the same time, besides being 
less straining to the eye. It is, however, still subject to the 
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disadvantages that it requires a dark room and that the 
observer's head is often in the path of the beam. With trans- 
lucent scales, also, the reading is indefinite and depends upon 
the point of view. M. T. Edelmann describes a new arrange- 
ment in which those drawbacks are eliminated, and all the 
advantages of the objective reading retained. Ona cast-iron 
base stands a column, M, in which the rod K can be moved 
up and down and fixed at L. It carries the celluloid scale S 
loosely hung in and finely adjusted by the screw N. The 
mirror А is turned at B and fixed at C. The lamp is an incan- 
descent lamp, F, with a thin central filament and a thicker 
lateral filament. The latter does not glow, and the glowing 
filament thus provides a single straight line. H is a switch 
and G an insertion key. The scale is read from the other 
side, through the mirror, and no darkening of the room is 
necessary. It is, of course, possible to employ any other kind 
of lamp, but that may possibly require a dark room. 
[M. T. EDELMANN, Physikal, Zeitschr., August 15, 1902.] 


Inertia of a Current in а Wire.—Maxwell made an experi- 
ment to determine whether any part of the kinetic energy of 


898 


THE ELECTRICIAN, SEPTEMBER 26, 1902. 


an electric current could be expressed by a term depending on 
the product of an ordinary velocity and an electric current. 
The velocity he considered was a velocity of the wire carrying 
the current in the direction of its length, and Lagrange's 

uations of motion show that if the term referred to exists, 
whenever a current is started or stopped in a wire, there would 
be an impulse acting on the wire in this direction. As Maxwell 
states, no evidence of any such effect has ever been discovered. 
W. S. Day has made a similar experiment, in which the mechani- 
cal co-ordinate considered is one such that its velocity means 
a rotation of the wire around its axis, the corresponding impulse 
when the current is suddenly started or stopped being an 
impulsive torque, if the term in question exists. No evidence 
of the existence of such an effect was discovered, but a maxi- 
mum limit to its value was obtained. A wire was suspended 
by a quartz fibre. It was provided with two mercury caps to 
lead in the current, and the earth’s magnetic field and certain 
electrodynamic and induction effects acting as sources of error 
were carefully eliminated. In Lagrange's eauation of motion, 


T = iL? + Kry TL, 
where T is the kinetic energy, x the mechanical co-ordinate and 
y the electrical co-ordinate, the value of K per centimetre of 
wire cannot exceed 0:000016, according to the experimental 
result. For a current of 1 ampere decreasing to zero in 1 second, 
this would give a torque of 0:000016 dynes per centimetre of 
wire, and this was within the limits of experimental error. 
LW. S. Day, Phys. Review, September, 1902.] 


The Law of Inverse Squares.—S. J. Barnett points out a 
fallacy in the attempt to investigate the law of force in electro- 
statios by experiments on hollow closed conductors. The 
experiments of Faraday with hollow conductors, of one of 
which the experiment of Cavendish is only a particular case, 
have shown conclusively that the substance of a conductor 
cannot support a static field, and that a hollow closed con- 
ductor screens perfectly the region within it from all external 
electrostatic effects. There is no reason to suppose that this 
property of a conductor has anything whatever to do with the 
law of force. Indeed, it seems perfectly certain that the law 
of force depends only on the nature of the electric displace- 
‘ment in a dielectric and the three-dimensional nature of space. 
If the displacement is continuous, or the electric flux along 
a tube of displacement constant, and the dielectric homo- 
geneous and isotropic, the law of inverse squares is an imme- 
diate deduction. Thus, no matter what the law of force, 
there is no reason to expect to find an electric charge or an 
electric field within the substance of a conductor or on the 
inner surface of a hollow closed conductor in a static field. 
It therefore follows that the experiment of Cavendish is not 
conclusive, so far as the law of force is concerned. Electro- 
statics can be built up without Coulomb's law, as has already 
been shown by Pellat. 

[S. J. Barnett, Phys. Review, September, 1902.) 


Spectra of Discharges through Liquids.—In an endeavour to 
obtain an easy means of producing intense band spectra, and 
also to shed some light on their origin, P. Konen has investi- 
gated the spectra shown by the electric arc, the brush discharge, 
and the spark discharge as produced in liquids such as distilled 
water, salt solutions, ammonia, acids, turpentine, aniline, 
glycerine, carbon bisulphide and benzol. It was found that 
the nature of the liquid has little influence upon the arc 
spectrum unless carbon terminals are used. Metallic elec- 
trodes may be plunged into a solution containing several per 
cent. of lithium without giving the lithium lines in the arc 
spectrum. With carbon electrodes, the cyanogen bands are 
absent in water, salt solutions, alcohol, turpentine, glycerine 
and CCl, But small traces of air suffice to bring out the 
band 8,888. This confirms the supposition that the cyanogen 
spectrum is due to a nitrogen compound of carbon. The 
* Swan" spectrum—+t.e., the carbon band spectrum possess- 
ing edges at 4,882, 4,788, 5,164, 5,683 and 6,187—could not 
be made to disappear even by the most careful elimination of 
oxygen. But the author does not consider this conclusive as 
against the carbon monoxide theory of the Swan spectrum. 


The brush discharge shows a somewhat similar behaviour to 
the arc. The spark spectrum is continuous and overlaid with 
lines due to the electrodes and the liquid. 

[P. Konen, Physikal. Zeitsclw., September 1, 1902] 


Hollow Conductors in Wave Telegraphy.—A. Turpain has 
studied the effect of employing hollow conductors, both as 
regards protection from penetrating waves and concentration 
of waves inside them. An exciter could be enclosed in & box 
lined with tin, about 25cm. square. A receiver, comprising a 
coherer, а relay, and a bell and battery, could be enclosed in 
a similar box. Each box had a circular hole 14mm. in 
diameter, through which a conductor could be introduced 
consisting of a bare wire, a tube, or a leaded cable 10 metres 
long. When the transmitter and receiver are both oom- 
pletely enclosed, no action between them is possible. Also, 
when the holes are open, and are joined across by a metallic 
tube, no action is noticed. But when the tube enters the 
boxes without touching the tin, or when the boxes are removed, 
a decided response is seen. In these cases the tube appears 
to concentrate the waves upon the receiver. The action is 
still better when a cable with metallic covering is substituted 
for the tube. In this case the core of the cable joins the two 
apparatus, and the leaden wrapping serves to concentrate the 
waves. This concentrating action is not impaired by pealing 
off a short length of the leaden wrapping, so long as there is 
no metallic connection between the core and the portion of the 
wrapping attached to the receiving box. If the other portion 
of the wrapping is connected with the core, it makes no differ- 
ence. These observations give valuable hints with regard to 
Hertzian wire-telegraphy. The metallic wrapping of every 
submarine or subterranean cable should be continued right 
up to the transmitter and receiver. Each of the latter should 
be contained in a hollow conductor connected with the metallic 
wrapping. Under these conditions a powerful concentration 
of the electric waves is obtained, which would be impossible 
if the waves passed from the core to the metallic wrapping of 
the cable at the point where the cable commences. Beyond 
that point the waves would be dissipated in the ground or 
in water. The experiments may be utilised also for wave 
telegraphy. The author proposes that both transmitter and 
receiver should be enclosed, and joined to the air wire by 
means of a cable with metallic wrapping. The experiments 
show that no inconvenience is caused by connecting the 
wrapping of the transmitter cable to the air wire itself. As 
regards the receiver, a connection between the cable wrapping 
and the air wire would constitute a very effective and oon- 
venient protection of the receiver against waves emitted from 
the station. This connection could be interrupted when 
receiving. 

[А. Tonram, Comptes Rendus, September 8, 1902] 


Conduction in a Nernst Lamp.—The accepted theory of the 
burning of a Nernst lamp is that it is a process of electrolytic 
conduction. The difficulty then confronting us is that such 
a lamp will burn hundreds of hours and consume a direct 
current which should theoretically electrolyse it in about five 
minutes. E. Bose imagines the process to be as follows :—In 
the oxides which make up the conductor, the velocity of 
migration of the cation is probably very much smaller than 
that of the anion. Hence the chief part in the current oon- 
duction is probably played by oxygen ions, whereas the 
metallic ions in a stationary state undergo no displacement. 
The oxygen evolved at the anode diffuses back to the cathode 
in. the interior of the rods, and there oxidises the metal again. 
The oxygen of the air, which surrounds the rod and also 
penetrates into it encourages the process, and leads to the 
well-known increase of durability of the lamp as against its 
behaviour in a vacuum. This is substantially Nernst’s 
“© Reststrom ” theory, and the author confirms it by some inte- 
resting observations. Опе of them is that in a vacuum the 
rod gradually assumes a darker hue and a metallic aspect, 
which disappears on exposure to air. The vacuum round the 
glowing rod could never be driven so far as it could when the 


rod was cold. 
[Е. Bosz, Ann. der Physik, No, 9, 1902.) 
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THE WATERSIDE STATION OF {THE NEW YORK 
EDISON COMPANY.* 
(Concluded from page 822.) 


High-tension Feeders and Subway System.— The three-phase 
2b-cyole current at 6,600 volts generated at the Waterside 
station is distributed to the various rotary converter sub- 
stations hy underground cable feeders, leaving the high-tension 
cable vaults at the Waterside station and following four dis- 
tinct trunk lines of subway ducts, west on Thirty-eighth- 
street and on Thirty-ninth-street, and north and south on First 
Avenue. The ducts in which the cables are drawn are either 
made of iron pipe laid in concrete or glazed tile laid on a bed 
of concrete. The number of feeders to each sub station was 
based on the most economical copper section for the observed 
station load factors, the maximum drop not to exceed in any 
case 5 per cent.; and the maximum carrying capacity for con- 
tinuous load has been fixed at 250 amperes per phase. To fulfil 
these conditions, the standard copper section of 250,000 circular 
mils was adopted for each of the three conductors. 

The first three-phase high-tension 6,600-volt cables installed 
by the company in 1898 were rubber insulated, and this type 
was used in the early extensions; but in the more recent 
additions to the high-tension cable system paper insulation 
has been used exclusively. The company is now operating 
about 41 miles of rubber-insulated cables and 28 miles of paper- 
insulated 6, 600-volt cables. The specifications for the high- 
tension feeder cables called for three conductor paper-insulated, 
lead-covered cable, each conductor made of 87 strands, 
with a combined sectional area of 250,000 circular mils 
when each wire is laid out straight. The paper insulation is 
yin. around each conductor and .5in. for the outside insu- 
lating jacket. The lead covering is ,4,in. in thickness, and 
contains from 2 to 3 per cent. tin. The open spaces between 
conductors are filled with a dry jute filler, saturated with an 
insulating compound to exclude air or moisture. The test 
pressure between the conductors, and also between the con- 
ductors and lead was 15,000 volts alternating current for one 
hour. The insulation resistance in subways, including joints, 
was specified to be 800 megohms per mile at-60?F. 

Fig. 12 is a map of the present distributing system of this 
company, and from this the nature and size of the area supplied 
will be understood. 

The general principle followed in planning high-tension 
feeders has been to run direct lines from the Waterside 
station to each sub-station, but in some cases feeders are 
looped into an intermediate sub-station along the route. In 
such cases the looped feeder is connected to a high-tension 
tie feeder panel provided with suitable connection, so that the 
tie feeder may also, if desired, be connected to the local station 
feeder panels which feed the rotary converters at the station, 
thus providing an additional feeder in case of an emergency. 

A feature of the high-tension feeder scheme is the general 
tie feeder connecting all stations and sub-stations from Duane 
to 124th-street. Along its route the general tie feeder is either 
looped in or “teed” in to the sub-stations, and furnishes to 
them a valuable auxiliary feeder, which can be used to trans- 
mit high-tension current between sub-stations, independently 
of the Waterside station, as it has been extensively used in 
the past when inverted rotaries have been operated to supply 
current at night from the downtown steam generating stations 
to the rotary converter sub-stations uptown. 


Sub-stations.— The company has now in operation 16 rotary 
converter sub-stations on Manhattan island, as shown on the 
map above. In several of these sub-stations the rotary con- 
verters are operated in connection with existing steam plants ; 
in others rotary converters only are operated. In all of the 
latter, as well as in several of the former, there are one or 
more storage batteries, of which mention will be madé later. 

The typical equipment of & rotary converter sub-station is : 

1. High-tension switchboard for high-tension feeders and rotary con- 
verter machine panels. 

2. Air-blast static transformers. 


3. Low- tension, alternating-current switchboard for the operating! of 
rotary converters, | 


* Abstract from the Electrical World of New York. 
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4. Rotary converter LR.T. regulators, 

5. Rotary converters. 

6. Low- tension direct-current switchboard and ‘buses, with instruments 
and synchronisers. 

1. Storage battery and booster set. 

8. Compensator for balancing loads on three-wire system. 

9. Low-tension feeder panels. 


In Figs. 13 and 13a is given a diagram of the connection of 
this apparatus. | 

The course of the current through one of the sub-stations 
is as follows:—Coming into the station on the high-ten- 
sion, three-conductor cable feeder as three-phase 6,600-volt 
25-cycle alternating current, it passes through the high- 
tension feeder panels equipped with suitable switches, circuit 
breakers and transfer cable arrangements, with connections 


unbalancing of the station load between the two sides of the 
system is supplied by the storage battery and a compensator. 


Static Transformers.—The static transformers are all of the 
air blast type and are in sets of three 200kw. and three 400kw. 
respectively for 500kw. and 1,000kw. rotary converters. They 
are mounted on a platform constituting the air duct for ventila- 
tion under an air pressure of +02. to #oz., supplied by electric 
blowers installed at one or both ends of the platform. The 
primary and secondary transformers are wound for a ratio of 
transformation of 6,300 to 170 volts, but other ratios may be 
obtained by connecting to intermediate taps to compensate 
for drop on feeders of different lengths and to facilitate 
adjustment of alternating-current voltage to direct · durrent 
valige required. In the later transformers a thermometer 
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Fig, 153.— GzwERAL DIAGRAM OF SuB-BrATION CONNECTIONS. 


to the buses of the high-tension machine panels. From the 
high-tension machine panels connections are made by duplex 
cables to the high-tension primaries of the static transformers, 
the secondaries being connected through alternating-current 
switches to an I.R.T. regulator and then to the alternating- 
current collector ringe of the rotary converter. The direct- 
current terminals of the rotary converter are wired to the 
positive and negative switches of the machine, which can be 
connected to three sets of ’bus bars supplying current to the 
low-tension direct-current feeders. The rotary converters are 
all built for a normal potential of 270 volts, which can be 
raised or lowered 80 volts by the I.R.T. regulators, and the 


is mounted in a casing between transformer coils to give 
temperature indications. The transformers are designed to 
operate at 25 per cent. overload for three hours after a 
24 hours’ full load run, or 50 per cent. overload for one hour 
without undue heating. The efficiency of the transformers is 
974 per cent. for the 200kw. transformer and 98 per cent. for 
the 400kw., with a regulation of 14 and 1 per cent. They are 
wound with double secondary winding, connected in a double 
independent delta, the middle points of which are connected 
to the alternating-current electrically operated switches. 


Rotaries.— These are six-phase and of two sizes, I, OOOkw. and 
500kw. rated capacity. The 1,000kw. rotaries are 270-voli 
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direct-current, 1874 revs. 
either six-phase, 270- volt direct-current, 375 reve. per min., 
or six-phase, 300-volt direct-current, 375 revs. per min. 
The latter type are equipped with 180kw. I. R. T. regulators, by 
means of which the rotary can be operated between the range 
of 240 to 850-volts direct-current, the higher voltage being 
required in the uptown sub-stations owing to the length of 
low-tension feeders. The overload capacity of the rotaries is 
liberal: they are designed to carry 25 per cent. overload for 
three hours after carrying continuously full rated load or 
50 per cent. overload for one hour. | 

The efficiency of the rotary converters is high. In the case 
of 1,000kw. converters an efficiency of 96} per cent., and in 
the 500kw. 951 per семі. has been obtained. 


per min.; the 500kw. rotaries are to the base of the switch. 


Ia other sub-stations the 
negative cable connections of the rotary converters are 
brought to the negative switchboard proper, where they. 
make connection to a three-pole switch of the type shown in 
Fig. 14, where three switches, mounted on a heavy cast copper 
frame, alive from the machine, enable one to make connection 
to either of the three 'bus bars on the back of the switch- 
board. These switehes are only 12in. or 18in. wide respec- 
tively, for the 500kw. and 1,000kw. rotaries, and reduce the 
width of the negative machine panel to a minimum. An 
outside pole field switch, mounted on the same panel wilh 
the negative 'bus-selector switch, connects to the main 'bus, 
from which all rotaries are excited. The switchboard con- 
nections of the positive side of the rotary converter are made 
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The Low-tension Direct-current Switchboard.—The direct- 
current switchboards of all New York Edison stations are 
divided into two independent sections for the positive and 
negative poles, the negative side being used for connecting the 
machines to the "buses. The regulation and switching is 
usually done from the positive switchboard, which is provided 
with a complete equipment of instruments. The negative 
switches used as selectors have three poles, one for each set of 
'bus bars. To economise space and avoid long runs of 
cables in some sub-stations, three-pole selector switches 
of the laminated toggle Brush type are used, having an 
arm piyoted at the centre, and having a parallel motion 


to a three-pole selector switch similar to the one last described 
and shown in Fig. 14. In this case, however, there are four 
switches mounted, the top one being a smaller starting switch 
for starting the rotary from the direct-current side. This 
switch makes connection with a starting 'bus provided with a 
starting rheostat and fuse, and a three- bus starting selector 
switch mounted at one end of the switchboard. Above the 
machine ’bus-selector switch is mounted a double dial rheostat 
frame holding edgewise rheostat dials for two rotary con- 
verters. On the same frame are mounted two small S. P. S. T. 
switches operating the E.O. switches on the. alternating- 
current panels previously described, and a small doublo- 
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pole double-throw switch operating the motor controlling 
the position of the I. R. T. regulator. Above the rheostat 
dials are the indicating instruments, consisting of one 
alternating-current hot-wire round type Stanley ammeter, 
one synchronising lamp, one direct-current Van Vleck 
edgewise Weston ammeter and one hot-wire alternating- 
current Stanley voltmeter for each station, this latter 
instrument being supplied with a sliding contact switch, by 
means of which it can be connected to any machine. 


Storage Batteries, Boosters and Compensators.—Storage 
batteries are installed at nearly all the stations from which 
current is distributed, and they perform at least three important 
functions. First, they ensure continuity of the service; 
second, they smooth out the irregularities of the local demand ; 
third, they assist in the regulation of the system. The stan- 
dard battery used contains 150 cells, 75 between the neutral 
and each outside wire. Each cell has a capacity of 2,000 
ampere-hours at а one-hour rate, 8,000 ampere-hours at a 
three-hour rate, 4,000 ampere-hours at a 10-hour rate. 
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Fic. 14.—OvTsIDE POLE Posrrivx 'Bus SELECTOR SWITCH. 


Connections from 20 cells at each end of the battery are 
brought out to the positive and negative end-cell switches, 
which are operated by a small motor controlled from the 
main switchboard. Each battery has two end cell switches 
on each side of the system, permitting simultaneous connec- 
tion to two "buses. The batteries are charged by means of a 
booster set, consisting of a 110 н.р., 240-volt motor operating 
at 750 revs. per min. and two 40kw. 50-volt generators 
mounted on the same shaft. The company’s policy of 
requiring lighting installations of a capacity of more than 
5 amperes to be connected on the three-wire system has 
created an almost perfectly balanced load on both sides of the 
system. In addition to the battery, which assists in main- 
taining the balance, each rotary sub-station is provided 
with a small compensator set consisting of two 125-volt 
dynamos, rigidly coupled together and connected in series 
across the system, with the middle point connected to the 
neutral. When there is a perfect balance, both dynamos run 
as motors, but in case the system is unbalanced, one dynamo 
becomes a generator supplying current to the weaker side. 

Low-Tension Feeders and Mains.—The feeders and mains 
are all underground, and are connected in a continuous net- 
work in the Edison three-wire system with 2 x 120 volts at 
the eustomer's service. In the early underground con- 
struction the company used three conductor Edison tubes 


exclusively for its feeders and mains; but for some years 
paper-insulated cables have been used for feeders, and more 
recently for mains also. For feeders the company has adopted 
a lead-covered, paper-insulated two-conductor concentric cable, 
with a copper section of 1,000,000 circular mils for each con- 
ductor, and provided with six pressure wires (Fig. 15). These 
cables are designed for а maximum working pressure of 750 
volts direct current, and have in. paper insulation and a Fin. 
lead jacket. The common neutral system is used as a general 
neutral serving for all feeders and connecting with the neutral 
main at every block. : 

The cable mains shown in Fig. 15 are either 850,000 
circular mils or 200,000 circular mils single-conductor, paper- 
insulated, lead-covered cables. They are designed for a 
maximum working pressure of 750 volts direct current, with 
zin. insulation and „in. lead jacket. 

The map shows the extension of the Edison syetem on 
Manhattan island, many of the streets having mains on both 
sides, and the distributing system of feeders and mains 
represents a total length of nearly 850 miles. 


Present Station Equipment.—In Fig. 16 is shown the load 
diagram of the output from the low-tension direct-current 
service for all stations of the New York Edison Co. on Man- 
hattan island on the day of maximum load, December 28, 1901. 
The maximum load reached was more than 35,000kw., exclu- 
sive of the alternating-current 60-cycle service and the direct- 
current series arc lamp service of the New York Edison 
Co. This load was carried by the existing low-tension steam 
plants, by rotary converters and by the storage batteries 


Flo. 15.—Two-ConpucToR PAPER-INSULATED CABLE FOR FEEDING Low- 
TENSION MAINS, AND SINGLE-CONDUCTOR PAPER-INSULATED CABLES. 


distributed among the different stations. Beginning at 
the lower end of Manhattan island in the Bowling Green 
Building is an annexe with two 400kw. rotary converters and 
a storage battery used for the peak load and local distributing 
purposes. At Gold-street, near Fulton, is a 1,650-н.р. steam 
station, equipped also at present with a 500kw. rotary and a 
storage battery. At Duane-street is the largest station of 
the company, erected in 1890, and equipped with three 
2,500 E. P., two 1, 250 н.р. and three 600 н.р. engines, all of the 
multiple expansion type, driving direct-connected dynamos 
for a 240-volt three-wire system. The engines are of the 
Southwark and of the Dickson make, and the boilers Babcock 
and Wilcox. This station has also a rotary converter equip- 
ment consisting of three 1,000kw. units. On Elm-street, 
near Spring, is a rotary sub-station, with a capacity at present 
of 2,000kw. and a storage battery, and at Vandam-street is a 

1,500 n.». steam station, with one 1,000kw. rotary converter. 

At Horatio-street is a sub-station with one 500kw. rotary con- 
verter and a storage battery, and at 12th Street is a steam 
station containing two 1,250 m.». compound condensing 
engines and one 500 B. p. single-cylinder McIntosh and Sey- 

mour engine, two storage batteries and 2,500kw. capacity in 
rotary converters. The Twenty-sixth-strest station contains 

three 1,250 н.р. Southwark, three 600 н.р. Dickson and two 

250 н.р. Armington and Sims engines, and in the adjoining 
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annexe four 1,000kw. rotary converters. At Thirty-ninth- 
street are six 250 н.р. engines, 8,000kw. in rotaries and a 
storage battery. At Fifty-third-street 1,000 B.. in engine 
capacity, 2,500kw. of rotaries and two storage batteries, The 
annexe stations in the upper part of the city are as follows :— 
East Eighty-third-street, three 500kw. rotary converters 
and storage battery; West Highty-fourth-street, two 500kw. 
rotary converters and storage battery; East 121st-street, 
three 500kw. rotary converters and storage battery; West 
124th-street, one 500kw. rotary converter and storage battery. 
A. steam station in East Hightieth-street of 9,500 m.r. with 
two-phase alternating-current and arc light machinery, com- 
pletes the equipment. The storage batteries in all of the 
plants mentioned, except at Fifty-third-street and Twelfth- 
street, where the capacity is double the others, are equal to an 
output of 6,000 ampere-hours at 185 volts at a three-hour rate 
of discharge. They were furnished by the Electric Storage 
Battery Co. 


Total Station Output 
Direct Current Service 
Dec. 23rd, 1901. 

Curve of Kilowatts at 135 Volts 
(Average) 


85,C00 


20.000 


- 95,000 
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Fig. 16.—Loap DIAGRAM. 


Company's Installation. —The electrical installation supplied 
from the New York Edison Oo.’s system on Manhattan island, 
December 81, 1901, is as follows :— 


Incandescent lamps ..... e . . 970,899 
Are lamps еа 8 а бе e синаб 13,140 
Horse-power motors ............................... ; 

Total 16 c.p. equivalene . 1,867,442 


Each аго lamp is figured as equivalent to 10 16 с.р. inoan- 
descent lamps, and each horse-power in motors equivalent 
to 15 16 c.p. The total installation equivalent supplied by 
central station service on Manhattan island and the Bronx is 
2,282,980 lamps. 


Trans-Saharan  Telegraphy.—Acoording to Engineering, 
Lieut.-Col. Monteil is about to proceed to Gabes for the 
purpose of studying the question of the desirability of making 
that place the terminus of the Trans-Saharan telegraph line. 
This line would put Tunis and Algeria in connection with the 
French-African possessions to the north, the south and the 
east of Lake Tchad. Arrangements are also being made for 
uniting the Soudan with the Lake Tchad district. The time 
is accordingly approaching when all the French colonies in 
Northern, Western and Central Africa will have telegraphic 
communication with each other. It is proposed to establish 
wireless telegraph communication between French Africa and 
Paris. 


SOME NOTES ON ALTERNATOR DESIGN.* 
BY JOHN DENHAM. 


The types of alternators in the market at the present time are so 
varied in electrical design that it is interesting to analyse their good 
and bad features. The makers of all of them claim exceptional 
efficiency, good regulation and perfect parallel working. Probably 
all modern alternators have good electrical efficiency, but they vary 
very much as regards peel o per unit weight at same speed and also 
in price. The rated s of moet alternators is considerably higher 
than one would wieh to run them in everyday work ; but, no doubt, 
competition is largely responsible for this state of affairs. 

The types I propose to discuss first аге: (1) Those in which the 
magnetic flax ugh the armature varies in direction ; (2) those 
in which the magnetic flax is constant in direction, but varies in 
intensity. 

Of the first kind there are a great variety, both with disc, drum 
and ring armatures, some with revolving field and others fixed. 
Among the latter kind is a well-known diec armature machine and 
some inductor alternators, the general principle in this class of 
machine being to have one common exciting coil for all polar 
projections. 
ig. lisa of a six-coil disc armature machine, with six 
revolving poles alternately north and south. An equal number of 
les of opposite sign would, of course, be immediately behind. 
ig. 2 shows a disc armature machine with the каше number of coils 
as that in Fig. 1, but with the magnetic flux constant in direction, 
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in which сазе there must be twice as many coils as polar projections, 
as the amount generated is due to the difference in the number of 
lines passing through the coils and not in their direction, therefore 
three poles only are shown, those of opposite sign being behind. 
Machines of the disc type, with iron-cored armatures, have been 
constructed ; for instance, about 1882 the late Dr. Hopkinson designed 
an iron-cored disc armature magneto-alternator, which was made by 
winding iron ribbon tightly round a suitable ring mounted on a shaft, 
and milling out radial slots on both sides for the reception of the flat. 
V-shaped coils, The magnet system consisted of some hundreds of 
steel horse-shoe permanent magnets, varying in size with the width 
of the coils. The output of the machine was very low for its weight, 
owing to the weak magnetic field, and some difficulty was experienced 
in keeping the windings in place. Only a few such machines were 
actually manufactured. 

Iron-cored disc machines are now obsolete, though whether they 
deserve to be, from an electrical point of view, remains to be seen. 
Of coreless disc dynamos and alternators there were several varieties 
in the early days, such as the Arago ” disc dynamo with revolving 
armature and wooden cores, as exhibited at the Crystal Palace in 
1882, the Ferranti air-core machine with copper strip wave-wound 
revolving armature, and the Siemens alternator with open coils and 
revolving field. Of later patterns may be cited the “ Mordey ” with 
siate or porcelain cores, and the modern Siemens, Ferranti and 
American Brush machines. 

Returning to the figures, assuming in both cases the coils are of 


the same size and winding, and the poles are equally excited, it is 
— ene . — SP SSS EE 


* Paper read before the Cape Town Local Seetion of the Institution of 
Electrical Engineers, April 28th. 
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obvious that the coils in Fig. 1 cut twice the number of magnetic 
lines at the same speed of revolution as do those in Fig. 2, Assuming the 

etic leakage to be the same in both cases, the first machine would 
give double the output of the second, with the same sized armature, 
and at the same speed, but would need twice the exciting power and 
be {somewhat heavier as di gh the field. The leakage between 
poles on the same crown, and the cross magnetic effect of the stray 
field would tend to reduce the actual output to some value less than 
twice that of the second machine. On the other hand, in certain 
positions the coils in Fig. 2 are not merely not being usefully acted 
upon, but are in reality so much idle resistance in series with the 
working coils. Practically only half of the coils are doing actual 
work at any period of the revolution, and part of the generated pres- 
sure is consequently absorbed in the passage of the current through 
the remaining half of the armature. 

Where a single exciting coil is employed the magnetic circuit is 
usually a long one, especially in machines of large diameter, and 
there is a large waste field from the shaft itself. 

The insertion of an iron core to these machines would in both 
cases reduce the air-gap from, say, lin. to lin. while leaving the 
actual mechanical clearance the same as before. The iron core would 
be of considerable benefit to first machine, as it would reduce the 
pole-to-pole leakage and the stray field very considerably ; whereas 
in the second ine the iron core would merely have the effect of 
shortening the air-gap between poles of opposite sign. It might even 
be deleterious in causing a T 7 fringe to the magnetic lines, 
thereby generating opposiùg Р ‚М.Е. in adjoining windings. Further, 
those coils not being usefully acted upon would be as so many 
choking coils in the circuit which would reduce the effective voltage 
of the machine considerably. 


be. This gap may be even 2in. in large machines, where the coil 
| er, to insure rigidity. 


supporting the coils are subjected to a varying magnetic flux, and 

а 

that їп coreless machines, wound with cop 
laminations are parallel 


required to run the machine light, and allowing for 
the power absorbed by the exciter. After running for an hour or 
two on open circuit, the coils were quite warm, which proved that 
eddy currents do actually exist. No doubt this is due to the mag- 
netic fringe from the poles striking, to a certain extent, upon the 
side of the strip and causing eddy currents in its breadth. 


Coming now to those machines in which the coils are placed on or 
in a laminated drum, or are on or in the inner surface of a ring, 
we have again the choice of alternate poles, as in most alternators, 
or of а unidirectional flux, as in some inductor machines. The rela- 
tive gain in using alternate poles, as in Fig. 1, is about the same as 
between the two types of disc armature machines, but in the drum 
or ring pattern, the actual clearance and the air-gap are synonymous, 
and may be reduced to zin. with safety, and a consequent saving of 
rp lg oe n results. A single disadvantage, however, exists 
in that bo е armature ring and the field magnet pole should be 
laminated. 

So far the advantage of output lies distinctly with machines that 
have alternate poles and drum or ring iron-cored armature. About 


12 years ago there was a great controversy respecting the relative- 


merits of different patterns of alternators for running in parallel. The 
historic Paper by Mr. Mordey, detailing certain experiments made 
with coreless disc armature machines (which I had the privilege of 
witnessing), startled the scientific world. Mr. Mordey maintained 
that the less self-induction, and the less the resistance in or between 
the two machines, the better they would be for parallel working, 
because anything that tended to retard the instantaneous interchange 
of current between the two (as one or the other tended to lead or 
lag) would reduce the force of maintaining them in synchronism. 
Mr. Mordey, therefore, claimed that the machines of his invention, 
being without iron in the armature, and having a minimum resis- 
tance, possesses all the necessary attributes, and should, and actually 
did, work perfectly in parallel. Other eminent electrical engineers 
maintained that a certain amount of self-induction was necessary 
for parallel running, and pointed to machines with iron-cored arma- 
tures which ran well together. Then the engines driving the alter- 
nators were criticised and blamed if paralleling was unsuccessful, 
and no doubt there was good reason for this in many cases. 
High-speed engines receiving a large number of impulses per unit 
of time naturally give a more uniform torque than slow-speed ones ; 
also, some engines when runnin light (as when driving an excited 
but unloaded alternator) take a gulp of steam one stroke, and 
none at all for perhaps two or three revolutions, then another gulp, 


and во оп; and in such cases 5 is very difficult, but can 
be rendered easier by applying an artificial load to engins or alter- 
nator until the governor allows a certain quantity of steam to be 
admitted every stroke, when the torque becomes fairly uniform. 
Probably all modern alternators, whether iron cored or not, will run 
in parallel when driven uniformly ; but if not some will run better 
than others. 
| оо machines paning but vss iicet ig in p one Ae 
permit the age of a current even with but a slight differ- 
ence in bam and this lage сше} is needed to keep the machines 
in step use it has such a relatively small magnetic effect ; whereas 
& much smaller current passing between iron-cored machines has 
the same steadying effect, for it must be remembered that it is the 
tc effect produced that pulls and holds the machines into step, 
and not merely the number of amperes ing. Those who have 
had to run coreless machines in parallel when driven by slow-speed 
engines, are aware that heavy surgings of current pass between the 
machines, tending to blow the fuses, and rendering the dynamo 
ammeters unreadable. This is much less marked with the other 
type of machine, where the self induction prevents such sudden rushes, 
but permits sufficient current to pass to achieve the desired result. 

Given uniform angular velocity, there is probably little to choose 
between the two types as concerns parallel running ; but as some of 
us still prefer slow-speed engines, it would appear to be better to 
employ alternators that will work in parallel whether driven by 
slow or high-speed engines—viz., those with iron-cored armatures 
In Figs. 1 and 2 it will be noticed that there exists a considerable 
empty space as core to each coil; such space is frequently two or 
three times the width of the windings of one side of the coil, some- 
times more. If this space is filled in by overlapping coils, as shown 
in Fig. 3, it is important to notice that without alteration the output 
of the machine is immediately doubled, at the same E and with 
the same excitution, and a two-phase current produced, or two sepa- 
rate single-phases. With disc armatures such additional coils cannot 
be added without doubling the air-gap ; increasing the etic 
leakage, &c, it would be actually impracticable. Whether one 
desires a two-phase current or not, it certainly appears advisable to 
fully utilise the available armature space, seeing that the dimensions 
of the machine are not thereby increased. If a three-phase current 
is preferred, the same armature and number of coils hold good, but 
the field magnetic poles have to be increased in number (see Fig. 4), 
involving an increase of some 30 per cent. in exciting power beyond 
that required for two-phase, аа tendency to leakage between 
adjacent poles as the pitch is reduced. The output of the machine 
for the three-phase is the same as for the two-phase. If the load of 
the station consists principally or entirely of amps the substitution 
of two-phase machinery for single-phase might still be advantageous, 
88 the two-phase could be used entirely separate if desired, and exist- 
ing mains (even with the outer earthed), transformers, &c., utilised, 
provided the periodicity was kept about the same. A disadvantage 
of the bi-phase type is that if the loads on, and the capacity of, the 
two legs are not approximately equal, some method of adjusting the 
voltages must be provided. The insertion into the mains of а 
variable choking coil on the lighter loaded side would answer the 
purpose, but would have to be of large size to have any effect with 

currents, and would cause a lag in the current and a slight 
reduction in the power factor. 

A better method, and one which is frequently adopted, and, I 
believe, with perfect success, is to employ a small boosting trans- 
former, one coil being connected across the mains and the other in 
series with one leg. The series winding has tappings at intervals for 
connection to a multiple switch, by which the pressure can be booated 
up a8 much as desired. By the use of a reversing switch an opposing 
voltage can be inserted if the leg in which the booster is placed 
happens to be the more lightly loaded. Such boosters are very 
valuable adjuncts, as they can be placed anywhere along the line, 
giving assisting or retarding volts at the expense of a few amperes. 

Existing stations, possessing single-phase alternators, might pos- 
sibly utilise some of the existing machinery by paralleling one or 
more single-phase machines, provided, of course, that the periodicity 
coincided and that the wave forms of current were about the same. 
If, at a future time, a demand for motors arose, the two single-phases 
could be easily combined, and either used as two-phase or converted 
into three by Scott's method of coupling transformers. As a rule, 
however, the periodicity of single-phase machines is in neighbour- 
hood of 100, which is too high for motors giving very high speed. 
This point will be referred to again later on. 

A two-phase machine on this principle will cost more than a single- 
phase machine, owing to having twice the number of armature coils, 
but the cost will not be anything like double, as the full magnetic 
system remains the same, and the armature reactions are not altered. 

ith disc armature machines, it has been proposed that two or three- 
phase currents can be produced by removing two or more coils to 
make room for the angular displacement of those remaining. i 
of course, can be done, but it still farther wastes valuable armature 
space, and reduces still more the output per unit of weight of this 
class of generator, which is very low already compared with the other 
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types. Inductors or alternators, whether single or polyphase, can 
never reach the output attainable from these with alternate poles, as 
one-half the coils must always be either inactive, or worse still, 
generating some opposing vol The slight advantage of having 
All windings stationary, both field and armature, would thus appear 
to be completely outweighed. Many experiments have been tried, 
and it appears that the results are attained with hole or slot- 
wound armatures, either revolving or stationary, and with two or 
three-phase connections. The advantages of hole-wound armatures 
are numerous; they admit of very small clearance, prevent any 
mechanical stress on the windings, and the conductors need not be 
laminated, as no eddy currents are generated in them. Шик, 
however, more difficult to wind or repair than those in which the 
coils are simply wound to form and dropped into slot& In certain 
cases (in of windings) single bars slid through an insulating 
tube and connected by bent strips are used. In large machines of 
3,000. or 4,000kw. capacity, as high an E. M. F. as 6,000 volts can 
be generated with single bars, and in the case of 8,000kw. 11,000 volts. 

his would appear to be an ideal form of construction, as no 
internal short-circuiting of coils would be possible, and the chance of 
a contact to frame is minimised by the conductor being actually 
surrounded by a highly insulating tube. Even if it became necee- 
sary to withdraw a owing to, say, the insulation being pierced, 
this is a very simple process, and only calls for the unsoldering of 
the end connections This plan, however, takes longer than the 
replacement of a coil in a disc armature ine. 


Stationary 
Armature 


Fig. 5 


Revolving 
Armature 


Fig. 6 


Field Poles equal Length, Width and Pitch. 


The next point worthy of consideration is whether the armature or 
field magnets should revolve. In the firat place, it is easier to insu- 
late a fixed than a moving armature, and collecting rings carrying 
high pressures are objectionable. Secondly, the air churning due to 
the pole-pieces, while absorbing some power, has the good result of 
assisting the cooling of the armature. 

If the field-magnet syatem is to revolve, one would probably decide 
to have an external armature in the form of an outer stationary 
ring, and from Fig. 5 it will be seen that with a certain number, 
size and pitch of the poles, the armature has somewhat greater 
available area for the coile, more cooling surface and shorter 
magnetic circuit than if the same size, number and pitch of poles 
were used with an inwardly projecting magnet system and a 
drum armature as shown in Fig. 6. It will be noticed that 
in both figures the pitch and number of poles is the same, 
but the size of the latter machine is very much greater for a 
slightly less output. It is interesting to observe that the arrange- 
ment of armature and field magnets shown in Fig. 6, which would 
appear to be far lets advantageous than that shown in Fig. 5, 
ie, nevertheless, universally adopted as standard for direct-current 
machines (except in very small sizes). No doubt the reason for this 
is that were an externa! stationary armature adopted for direct- 
current prcductions it would be necessary to have the complicated 
brush system fixed to the field magnets, and revolve with them. 

This would, of course, render any adjustment of brushes impossible 
while the machine was running, and no doubt this advantage has 


been the reason for the adoption of the design shown in Fig. 6 in 
preference, | 
Mechanical difficulties stand in the way of revolving the armature 
in Fig. 5, but I believe such machines have been constructed b 
Siemens and Halake. The endeavour to obtain alternate poles wi 
a single exciting coil by interpolating the horns has proved unsuc- 
cessful, owing to the great length of the magnetic circuit and the 
excessive magnetic leakage. | eru 
Most field-magnet systems differ but slightly from the old Lontin 
type of 25 years ago. To economise space and windings it would 
probably be advantageous, especially where a large number of poles 
1s desired, to have field coils dropped into slots forming consequent 
poles, and preventing a smooth surface, very much the same as the 
original Westinghouse alternator armature, There appears to be no 
reason why the field system should not be of this type, closely 
resembling the armature by having coils dropped into slots, It is 
not necessary to have long field magnets, as the air-gap to be bridged 
is very small. The slots need only be deep enough to permit of suffi- 
cient ampere turns to enable the field to be so stiff as to prevent 
serious armature reaction. There would, however, be less cooling 
surface and air churning. i 
There appears to be no doubt that the greatest output per unit 
weight can be obtained from a two-phase machine with external 
fixed ring armature and internal revolving alternate poles (Figs. 
3 and 5). Ifthe same machine is intended for three-phase, one-third 
more poles must be used, which incidentally has the effect of propor- 
tionately increasing the periodicity. if speed is kept the same, but 
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Short-circuited, 7`5 amperes excitation gives 1,450 amperes per phase, the full 
load current. Short-circuited, 22 amperes excitation (the no-load value) gives 
4,200 amperes per phase 

Fic. 7.—Three-phase Generator. 215 revs. per min.; 500 kilovolt 
amperes; 200 volts between terminals ; 50 periodicity ; 115 volts ; 1,450 
amperes per phase. 


does not add to total output ; in fact, a somewhat greater exciting 
power must be employed. I recently had the opportunity of experi- 
menting with two three-phase alternators with external fixed arma- 
ture and internal revolving field, made abroad, and was agreeably 
surprised with their performance. Facilities for running at full 
vol on an adjustable load were lacking, and, therefore, one was 
unable to obtain sufficient data to ро curves of magnetising current 
and output to show regulation. By the courtesy of the manufac- 
turers, however, I have been supplied with a diagram (Fig. 7) show- 
ing the inherent regulation and short circuit curves of their machines. 
It will be noticed that with constant speed and excitation the voltage 
fell off 7 per cent. between no load and full load (inductionless) (A 
coreless machine curve (see Fig. 8) shows a drop of 5 per cent. 
The short circuit current eurve in Fig. 7 shows that the full load 

current is obtained with 7:5 ampere excitation. If the excitation is. 
arranged for no load and 200 volts, the short circuit current is three 
times the normal. If arranged for full load of 500kw. (ind uctionless) 
the current is 3:4. times the normal, I have been unable to obtain 
information as to the short circuit current with coreless machines, 
but should consider it would be a much greater proportion than the 
above. The capability of short-circuiting an alternator, without an 
enormous current passing, is of but little real importance in practice, 
as the engine or turbine driving it would in any case slow down,. 
owing to excessive overload. , if the exciter заррае to be 
coupled direct to the generator, the field current would die away and. 
prevent the generation of very heavy currenta. . 
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The pae running of these machines coupled to Belliss engines 
left nothing to be desired ; there was hardly a noticeable synchronis- 
ing current passing between them, and the load could be easily 
adjusted to suit their capacities, or could be transferred from one to 
the other. The following most severe test was applied :—One 


machine was running on a heavy load, and the second machine was, 


run up to synchronism and bus voltage, and was switched in when 
dead out of phase. The effect was to give a 5 to 
the voltmeter needle, but was too fast to affect the ents of the 
lamps, and the incoming machine settled down to work steadily in 
step with the other. There was no grunting or other noise which is 
во noticeable a feature in bad phasing of other kinds of machines. 
When switched in when properly in phase no variation in voltage 
‘was, of course, apparent. 

Unlike coreless machines, the magnetisation of the field does not 
cause any objectionable hum, with or without load, which noise is so 
annoying when alternators are running independently and periodi- 
cally approaching and passing synchronism. After several hours 
working at full load, the machine showed no appreciable heating, 
either of windings or pole pieces. A good.mechanical feature of these 
particular machines is that the armature frame is made easily adjust- 
able in height to allow for re-centring the polar system as the 
bearings wear. 

The armature connections can be coupled in star or mesh as 
desired. Probably the former is preferable, as it admits of the centre 
being earthed, thereby reducing the voltage between any line and 
earth to 0:58 that between wires. Also, each leg of the star can be 
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Fia, 8.—Characteristic Curve of Mordey Alternator, 35,000 watts. 


used as an independent source of alternate current, and the centre 
being earthed permits the use of ordinary concentric cables, the outer 
being coupled to the earth centre, and the inner being one of the 
lines. This, of course, effects no economy in mains, being exactly on 
@ par with a single-phase system, but it might be convenient in 
utilising some existing concentric lines. A disadvantage peculiar to 
armatures connected in mesh is that the three sides may be exposed 
to varying conditions due to imperfect magnetic or electrical ce, 
thus P ucing a current circulating within the closed armature 
circui 

An eminent authority on alternating-current machinery recently 
stated his opinion that the alternate-current motor of the future 
would be single, not multiphase. Whether this is eventually the case 
or not, it certainly appears of great importance that the generators 
should be of two or three-phase, as being adaptable to either or both 
varieties of motor. 

To those about to lay down a new plant capable of dealing with 
varied electrical demands, and at all reasonable distances, there can 
be no doubt of the superiority of the polyphase system of generation. 
The choice of phase and voltage at generation are quite subordinate 
details, as the phases can be changed from two or three more phases, 
and vice versa, as may be found desirable, and the voltage ratio 
transformed up or down as required. Any error in judgment can 
easily be rectified so far, but in choosing the periodicity one is abso- 
lutely committed once for all, and therefore the subject calls for 
careful deliberation. In the early days, when electric lighting only 
was called for from alternating current supply mains, high riodicity, 
such as the American practice of 133, that of the Brush Company 
of 100, and of Ferranti of 83 were em loyed and worked well ae 
the tranaformers were of small size. This high periodicity, when 
used in connection with long underground cables, gave rise to curious 
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effecta, which were not easily explicable at the time, and which we 
are certainly better without, 

The present German practice is to use 40 to 50 cyclea per second, 
and the American 25 only, and this no matter for what purpose or 
үре the plant is to be used. Fifty periods appear to be the 

ighest at which one can work rotary converters with any degree of 
safety 5 n if one idera certainty of action, no E 
ping out of step, and perfect running, it is necessary to 
much lower than this, say 25. The capability of parallel running 
of rotaries is determined chiefly by lowiperiodicity, сеа. by even 
turning moment of prime mover, and thirdly, by design of machine. 
With 25 cycles and steady torque, rotaries work very sweetly апа 
give no trouble. 


Rotaries versus motor generators for transforming alternating into 
direct current is a question that still admits of much argument. 
Though many devices have been introduced to enable one, where 
using rotaries, to vary the voltage ratio between the incoming alter- 
nating and outgoing direct current, they cannot sry rui with motor 
generators, in which the two machines are entirely distinct fram an 
electrical point of view. Further, rotaries call for transformers, as 
no one wants a constant direct-current pressure of several thousands 
of volts ; whereas the alternate-current motor of a motor generator 
set can, whether the motor be of synchronous or induction type, be 
wound for high pressures, except in the very small size. Still, in 
designing a plant for universal application, if one can 5 
dicity suitable for rotaries, without detriment to other ting 
devices, it should certainly be adopted. 

High periodicity means high speed of induction and other motors 
coupled pas circuit, and this is a point which is far more serious 
in practice than one at first sight imagines. It is all very well to 
say that a horse-power is the product of speed and torque, and that 
whether you have a high speed and a small torque or large torque 
and slow speed is all the same. This only holds good if you want 
your horse-power at the particular speed, at which the motor is pre- 
pared to give it to you, but this is very seldom the case, and other- 
wise there is a considerable loss. 

Motors of small power, say 1'н.р, to 3 H.P., are usually ed at 
2,000 to 1,500 revs. per min. ; now what mechanical machines are 
there in the market taking 1 н.р. and requiring a speed of 2,000 per 
minute? Very few indeed, I think.. Such a motor would probably 
be called upon to drive a lathe or drill at 60 revs. per min., and it 
would be ne to gear down from 2,000 to 60 revolutions, and 
then what proportion of your original horse-power is left? Fancy 
adopting a 6 н.р. motor, running at 1,200 revolutions, to work, say, 
a turntable at a speed of 1 rev. per min. ! 

Taking most machines to which the i of electric motors 
is desirable, the vast majority do not call for as of over 100 revs. 
per min., and many of them much less than this ; but alternating- 
current motors, even in large sizes, run at 350 or 500 revolutions, 
and all need gearing down. A direct-current motor can be built for 
sy speed without much trouble, but an alternator must run (at its 
fall speed) at some fraction, minus the slip, of the impressed perio- 
dicity ; therefore the only practical way o Keeping the speed of the 
motor low is to reduce the periodicity. For this reason, if motors 
only are to be used in the circuit—this is assuming a moet excep- 
tional case—12 to 15 cycles may be used. 

If some lighting is likely to be called for, 25 cycle has been found 
satisfactory, as this is about the lowest at which incandescent lamps 
will ran without appreciable flickering. I have seen thousands of 
8 ср. 110-volt lamps working very satisfactorily off such a circuit. 
I am not sure that pulsation would not be visible if 5 cp. 220-volt 
lamps had been used. It is certain, however, that at 30 perioda, the 
critical point at which the persistence of vision comes in, the light 
from an incandescent lamp would be perfectly steady, however thin 
the filament might be. Therefore, if you are likely to require 
rotaries, induction or other motors and incandescent lighting at 110 
volts off your mains, you are safe in using 25 oe f you require 
higher voltage lampe, it is preferable to go as high as 30 periods, but 
beyond this it is not desirable to go, unless the lighting is by far the 
greater portion of the total load, motors being negligible. But even 
if lighting is at present the mainstay, one must always be p 
to ig не шош uestion Mr ш arises, Р 

о doubt arc lighting wo very unsatisfactory at a perio- 
dicity of leas than 50 cycles, but very few people are in favour of 
alternating current arcs, either in groups at low pressure, or in 1 
series direct off the high-tension main. The General Electric Co. o 
America have introduced a constant-current transformer for this 


latter purpose which works satisfactorily, but the light from an 


alternate-current arc even with reflectors, cannot be compared in 
effective luminosity with that of an open direct-current are. If are 
lamps are required in any number, it would be beet to use motor 
generators separately controlled, and use direct current either of high 
tension for long series working, or of medium pressure for four to 
1 f mod lyphase plant for the original singl 
e substitution of modern t for the origi ingle- 
pus with which many КОШЕ generating stations are fitted is a 
ermidable undertaking, as it means that to obtain the best result, 
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almost all the original plant must be thrown out. No doubt this is the 
chief reason why one sees во many obsolete alternators at work, and 
why theyare still being constructed by leading English manufacturers. 
To мо over from a single-phase 100-cycle to a three-phase 25-30 
plant, let us briefly see the alterations that would be necessary. 


old plant аы Then as regards the mains, if they аге concen- 


int of view, is also absurd, as it neutralises all 
benefits to be derived from the use of a three-phase circuit. Also, if 
the capacity of the different branches do not oe trouble would 
ensue. It is true that where lighting and motors are employed 
simultaneously, it is sometimes considered advieable to use a fourth 
wire from the centre of the star and use only outer and neutral for 
each lamp circuit. This has the advantage of better regulation of 
the lighting circuits when they are unbalanced, and allows the use 
between the outers of 1°73 times the actual voltage supplied to the 
lamp. The latter, however, is more or less an imaginary benefit, as 
one can always save copper by raising the voltage of the lines, and 
also transform down as low as required before 5 the lamp. 
ре attempt to save copper in interior wiring of buildings, 
the voltage is 110 or 220. 


er 
A special cable for three-phase working has been introduced in 
which there are three main conductors and three smaller ones, the 
latter acting as a combined neutral. The lamp circuits are tap 
into one of the mains and any one of the three neutrals. Such a cable, 
however, would be complicated in the jointing, and it is doubtful 
whether the fourth wire is worth the extra trouble involved. Asa 
rule, with fair balance on the three legs of an ordinary three-phase 
system, the lights are found in practice to be sufficiently uniform, 
especially when three-phase transformers are used as against grouped 
single-phase. To return to the question of utilising a high periodi- 
T single-phase plant, we have seen that the generators are useless, 
and that the concentric cables that are assumed to exist, could be 
utilised, but it would be far better to discard them for three or four 
core cables. The other important of the plant to be considered 
is the transformers, and the question arises can transformers built 
for, say, 100 cycles be used on a 25 or 30 period circuit? I have 
not been able to try the actual experiment, as although I can, of 
course, run my machines at any periodicity desired, I cannot simul- 
taneously obtain the full voltage. I anticipate, however, that the 
ratio of transformation on o circuits would remain the same; 
but owing to the quantity of iron being insufficient to take up the 
increased etic flux, the voltege would drop off as the load came 
on, very much the same as if the transformers had a high internal 
resistance. It might be feasible to run two transformers in series, 
giving, of course, only half their original output, but this at best 
would be a miserable makeshift, and would sacrifice the valuable 
balancing properties of poly phase transformers. It appears, there- 
fore, that if one has a high periodicity single-phase plant, and wishes 
to change over to a low periodicity three-phase system, the original 
alternators, the concentric cables, and the transformers must one and 
all be discarded. 

Those who provide the funds, whether a company or a govern- 
ment, naturally wish to assure themselves, before taking such a 
drastic step as to throw out the whole of a plant, that the system 
about to be adopted will not, in its turn, become obsolete in a few 
years to come, This guarantee one would be very loth to give, but 
the polyphase system seems to possess such flexibility that it leaves 
little to be desired. Advances in generators, motors, &c., are to be 
anticipated, not as ds efficiency, but output for weight and price 
and increased power-factor. 

What promises to be a valuable addition to polyphase stations is 
the ingenious motor designed by Mr. Heyland, and described in The 
Electrician of Aug. 16, 1901. This n n ME а пос n an 
asynchronous motor, but possesses the advantages o , though 
the drawback of re-introducing brushes existe. It is claimed that a 
machine constructed on this principle can be used as a self-exciting 
generator. I have not heard of any such machine being actually in 

but we would all welcome the day that relieves us of the exciter, 
which in all cases is a weak link in the chain. 

In concluding this short Paper I wish to explain that I do not 
olaim to have discovered anything new, though I hope I have brought 
forward one or two points that might not be universally known. 
Everyone ought to know that multiphase alternate-current machinery 

es inherent advantages over single-phase, but the knowledge 

oes not appear to be so universal as it deserves to be, or one would 

not see, as one can at the present day, large single-phase sets passing 

through the shops of the leading British manufacturers. 10 show 

the prejudice still in favour of single-phase, I have heard of a case in 

England where two-phase generators are installed, but only one phase 
is used at a time; the other phase is standing spare. 


I should like to mention just two more points : One is that I hold 
no brief for any Continental] or American manufacturer, nor am I 
advocating others to adopt a similar system to the one I have charge 
of. Quite the reverse; the plant in use here is the least satisfactory 


of all the discussed, and I long to see it finally discarded. The 
other point 18 that the greater of this Paper was written nearly 
18 months ago. Since then Mr. A. C. Eborall, in his very valuable 


* Howard " lectures before the Society of Arts, has dealt with much 
the same subject, but in a far more exhaustive and scientific manner 
than I can ever hope to attain. 


THE FUTURE OF THE TELEPHONE IN THE 
UNITED KINGDOM.* 


BY J. E. KINGSBURY. | 


To the members of the British Association the telephone and its 
applications cannot fail to be of interest, for they must ever recall 
with pride that it was at the Glasgow meeting of the Association in 
1876 that Alexander Graham Bell’s invention was first introduced 
into this country by the Sir William Thomson of that time and the 
Lord Kelvin of this. The telephone then was a scientific marvel, 
and attention was centred on its ae) ает as a talking instru- 
ment. Some of its possibilities were foreshadowed, but its principal 
application was not foreseen. At the meeting of the Association at 
Sheffield in 1879 an exchange was shown in operation coincident 
with the opening in London of public telephone exchanges. From 
that time the science of the telephone has been the science of telephonic 
intercommunication. 

Like all the more recent practical applications of scientific principles, 
it is in itself a composite art calling to its aid not only acoustics and 
electricity, but of late years more particularly the heavier branches 
of mechanics and engineering, since the: modern telephone exchange 
has anticipated the power schemes by producing at one centre the 
electrical energy required to signal and to talk between thousands of 
stations over lines mostly placed underground at a considerable cost 
and requiring much angers skill Any one of the elements of 
this composite art would afford interesting subjects for discussion. 
But they have been and will be dealt with elsewhere and at other 
times, and will be only very casually touched upon in this Paper. 
The future progress of the telephone in the United Kingdom does 
not depend upon scientific developments, but upon common sense, 
In this it does not differ from most engineering questions, for I take it 
that engineering is a means to an end—that an engineer wonld derive 
little satisfaction from the construction of a bridge, however beautiful 
its proportions, if the approaches rendered it of no utility. 

here are at the present time some impediments on the approaches 
which need remo They are of a political, economical and social 
nature, and they exist, as 1 think, y on account of the lack of 
public recognition of the peculiarities which differentiate a telephone 
exchange system from other works of practical utility. Id is my object 
in this Paper to attempt to remove some of the popular misunder- 
standings which undoubtedly exist, and by placing before you some 
of the features upon which telephone service depends draw some 
conclusions as to its future. You will, of course, be prepared for a 
considerable dip into the past and some reference to the present. 
before the future is reached. : 

It is necessary to bear in mind that in 1870 various companies 
undertaking the transmission of telegrams were acquired by the 
State, and the work which they undertook was combined with that 
of the Post Office. The Act of 1869 extinguished competition in 
telegraphs, and conferred on the Postmaster-General the exclusive 
privilege of tranamitting telegrams. The Post Office had been carry- 
ing on this business for six years when the telephone was invented. 
Its development and application to рр of profit in the United 
Kingdom took another three years, во that telephone exchange com- 
panies began operations in London in 1879. The Post Office claimed 
that the service rendered by the telephone companies was an infringe- 
ment of the powers conferred on the State by the Telegraph Act of 
1869. The telephone companies contested this claim, but it was 
decided in favour of the Post Office in the suit of The Attorney- 
General v. The Edison Telephone Co. of London (Ltd.), tried before 
Mr. Baron Pollock and Mr. Justice Stephen in 1880. | 

The reasonableness of the decision is even now sometimes ques- 
tioned, mainly because the act was passed in 1869 and the telephone 
invented only in 1876. But distinction needs to be drawn between 
(1) a service which the State reserved to itself the sole right of under- 
taking and (2) improvements in apparatus for, or in the means of 
carrying out, that service. e 

The service reserved by the State was the transmission of telegrams, 
and in Mr. Justice Stephens’ very careful judgment he shows that, 


* Paper read before Section G of the British Association, at Belfast 
September,1902. 
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within the definition of the Act of 1869, “any apparatus for trans- 
mitting messages by electric signals is a telegraph whether a wire is 
used or not, and that any apparatus of which a wire used for tele- 
graphic communication is an essential part is a ea whether 
the communication is made by electricity or not." Thus the tele- 
phone was only an improvement in, or an accessory to, the service of 
which the State held a monopoly. 

Counsel for the company gave notice of appeal, and the Attorney- 
General, on behalf of the Crown, stated that, of course, the Post- 
master-General is fully alive to the advantages derived by the public 
from telephonic communication, and whatever result this litigation 
may lead to care will be taken in the interests of the revenue, and 
also in the interest of the public, that nothing shall be done to stop 
telephonic communication so far as it is required by the public." 
''his statement foreshadowed the policy which the Government had 
considered it advisable to pursue—viz, to work the telephone 
exchanges through the medium of private organisations or public 
companies acting under licence. Licences were issued for a period of 
31 years conditional on payment of 10 per cent. of the gross receipts. 
An indication of the Government's intention to resume the working 
of the system at some period is given by a condition of the licence 
that the Government were to have the right to purchase the licensee’s 
business at septennial periods upon giving six months’ notice, and 
subject to arbitration in event of disagreement on price. The first 
licences limited communication to 4 or 5 miles from a defined centre, 
the State providing trunk lines between the areas. "The limitation 
was found to be inconvenient. It was removed in 1884, and trunk 
wires between towns were erected by the companies In 1896 the 
trunk wires were purchased by the Post Office, and the companies’ 
work limited to * telephone areas" based on the requirements of 
localities. 

Efforts have been made to obtain a reduction in the Post Office 
royalty, which has been denounced at various times and has been 
complained of as a tax on communication, as the newspaper stamp 
was denounced as a tax on knowled But even the sufferers by it 
did not univereally condemn that objectionable tax, for Addison, in 
the pont of the day preceding the application of the stamp, inti- 
mated that he would glory in contributing his utmost to the public 
weal, and remarked that, It is a received maxim that no honest 
man should enrich himself by methods that are prejudicial to the 
community in which he lives, and by the same rule I think we may 
pronounce the person to deserve well of his countrymen whose 
labours bring more into the public coffers than into his own 
pocket." In this mildly ironical way did Addison convey the infor- 
mation that of the price e by the purchaser one-half went into the 

ublic coffers. The telephone royalty is more moderate, and it cannot 
be said that the labours of the Telephone Company put more into 
the Treasury than is distributed amongst their shareholders, but the 
amount is a substantial one, for during the last 10 years the company 
has paid in Post Office royalty £916,000 in round figures. For the 
past year the royalty was about £150,000. The royalty is a part of 
that protection of the revenues of the State to which the Attorney- 
General referred, and so far as the companies are concerned it may 
be regarded as a payment by means of which they are enabled to earn 
dividends, since, without a licence, it would not be possible for them 
to undertake the business at all. 

The Post Office not only reserved the right to compete, but in some 
places actually did compete, and in others ted licences freely to 
competing companies. e inference to be drawn from their attitude 
is, that they were careful not to create monopoly outside themselves, 
regarded freedom of action as tending to the public benefit, and were 
satisfied to let ordinary laws work out the solution of the problem so 
long as their sovereign rights were maintained and their tribute paid. 
The service was a new one; there had been no previous experience 
of its working, and no reasonable forecast could be made. 

The competition which existed between the Bell Company and the 
Edison Company in 1879 ended by the amalgamation of the two into 
the United Telephone Co., in 1880, before any coneiderable work had 
been done, and resulted rather from the advantage of combining 

tent rights than extinguishing any extensive business competition. 

ut, as a subscriber to the Edison Company, I am able to bear witness 
to the advantage of the increased capacity of communication which 
resulted from the amalgamation, small as that would seem now. 
Shortly after the amalgamation & company called the London and 
Globe Telephone Co. established an exchange in London, proposing 
to charge & reduced rental of £12 per annum, instead of £20, the rate 
then ruling. The compaiy discontinued its operations after a few 
hundred subscribers had been connected, because1t was unable toobtain 
instruments free of the Edison patent. As a subscriber to the London 
and Globe Company, I can aleo speak from experience of the advan 
of the reduction in telephone subscriptions which resulted from the 
cessation of a duplicate service, The other principal competitive 
exchanges during the patent era were at Dundee and Sheffield, and 
in anticipation of the expiry of the patents, an exchange was started 
in Manchester by the Mutual Company. 

The Dundee Company was purchased by the National Telephone 
Co. at an early stage in its career; the Sheffield Company was event- 


ually absorbed, and the Mutual Company lived but a comparative 
short period. | 

The popular view of these a amations is well known. The 
real reason has been overlooked. Before formulating it, I will ask 
you to consider what a telephonic conversation is, and how it is 
obtained. 

Let me make a comparison between telephone exchange service 
with which we have been familiar for a little more than 20 years 
and other services which have existed for much longer коо 
There are no longer any competing telegraphs in England, but let 
us su there are. I desire to send a telegram to any town. I 
can take my choice of lines There is no restriction whatever on the 
delivery of my measage to any inhabitant of that town I may desire 
to communicate with. In the same way I may take advantage of 
railway competition by choosing the cheapest or quickest route, or I 
way prefer to take the longest or most expensive route on account o 
its natural beauties, What would be thought of the advantages of a 
railway competition from London to Liverpool if the latter city were 
divided into two portions, and it were ordained that for a destination 
on one side ot St. Georges Hall it would be necessary to travel by 
the North-Western, and for a destination on the other side by the 
Midland Railway. Let us suppose the issue of season tickets. With 
one season ticket a passenger would be able to reach one-half of 
Liverpool If he desired to reach the other half as well he would 
require two season ticketa, and would need to take a different route 
for either destination. By the division I do not mean a policeman 
outside the station to direct your cabman by a given street, which 
order he can evade at the next turning. You muet pene to imagine 
an impenetrable barrier. You regard this undoubtedly as a pre- 
posterous proposition, but it is exactly analogous to the conditions 
prevailing under competition in сраза ere аге а restricted 
number of possible correspondents for distinct services ог double 
season tickets if D wish to enlarge your area of communication to 
the fullest possible extent. The reason alas совре ing services have 

in the past, is because the absurdity of such a situation 
becomes obvious when put in practice. 

Let us see how the subscribers of the lapsed companies fared in 
the combinations which have been made. e Dundee Company, at 
the time of the ation, had 332 subscribers ; 152 of these sub- 
scribers belonged to both companies, and thus had two season tickets, 
Each subscriber to the local company paid £5. 10a, per annum. He 
thus paid 3 975d. annum each for the opportunity of communi- 
cating with 332 subscribers. On amalgamation the subscriptions of 
the 152 were slightly reduced and of the 180 largely increased, but 
the annual cost of the right to speak with each other subscriber was 
reduced from 3 975d. to 2:919d., and with the increase in subscribers 
this reduction was continually growing in favour of the original sub- 
scribers. In addition to the larger number of possible correspondents 
in their own locality, the amalgamation gave the subscribers to the 
local company access to other localities, thus adding considerably to 
the value of the telephone to them. The influence of a widespread 
“telephone net "—to adopt a Continental ia peg may be com- 
р with the force of gravity. Sooner or later the smaller local 

y if it do not evaporate altogether must be attracted to the 

body. And if the repellant force natural to competitors should 
retard pervert the operation of this attractive force, then the latter 
will inevitably be assisted by some superior power in the interest of 
the public weal, for it must be remembered that the proprietors of 
exchanges and the subscribers thereto are not the only people con- 
cerned, The general public experience some of the аг ар of 
this competition. As an example, I may cite an instance from Scan- 
dinavia—a part of the world frequently referred to in connection 
with the advantages of a aie n in telephony. About the time of 
the competitive services in Dundee, rival companies were giving the 
citizens of Christiania the same advantages when (August 20, 1884), 
* The Municipal Council resolved, in accordance with the proposal of 
the Executive committee, to notify the International Bell Telephone 
Co., and the Christiania Telephone Association, that after two weeks 
they shall not be allowed to run new telephone lines over the p 
streets, squares, &c., and the Council appointed Messrs. Birch, 
Reichenwald, Anderson and Christopherson to aid the Executive 
committee in negotiating with the telephone companies an amalga- 
mation into a single company.” The round-table conference suc- 
ceeded in its efforts, the competition ceased, the number of subscribers 
grew rapidly, and the exchange has since been acquired by the 
Government. 

The experience of Dundee was not repeated in the United Kingdom 
for a number of years, because the National Telephone Co. were pro- 
tected by patent rights. On the expiry of the patents a number of 
public-spirited citizens of Manchester combined to remove from their 
town the stigma of being dependent on a telephonic monopoly, and 
to demonstrate to their predecessors of Dundee the iniquity of bei 
bought up at a profit. They formed the Mutual Telephone Co. 
Manchester. 

The Mutual Company was in due course acquired by the National 
Company. At the time of the mation 492 of the 1, 349 sub- 
scribers of the Mutual Company also subscribed to the other company. 
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The ratio of subscription to number of subscribers—that is, the cost 
of the opportunity to communicate—was 1:320d. per subscriber per 
annum. On amalgamation it was reduced to 0:567d. 

In the Parliamentary Committee report of 1895 it is shown that 
the average payments of the Mutual subscribers were £7. 8s. 6d. per 
annum. The average rate of the other company is not given. The 
normal rate was £10, The average would probably be slightly higher. 
The total payments by the people of Manchester before and after 
amalgamation were, approximately, as follows :— 

Before amalgamation— 


National. 5,574 at £10 0 0 n. £33,710 
Mutual . 1,549 at 7 8 6 . 10,016 
4,723 £43,756 
After amalgamation — 
Combined subscribers. 4,723 
Lees duplicates ......... 492 
4,251 at £10 0 0 ......... £42,510 


Whilst the latter total is lower, yet in the absence of definite 
information as to the National Company’s average the figures must 
not be taken as more than an indication that, to the then existin 
subscribers, there was no very material change in the total cost o 
the service. But this, even if admitted, does not go far with the 
advocates of competition. The contention is that the lower rate 
was а paying rate, and that all subsequent subscribers have been 
overcharged by reason of the absence of competition. 

. The claim that the lower rate was a paying rate is based on the 
assertion that, during the existence of the competing companies, they 
were able to make both ends meet. I neither confirm nor combat 
the assertion, but I wish to correct an impreesion which is very 
natural to the mercantile mind. It is that on the fixed subscrip- 
tion plan «т additional subscriber is a monetary gain. A new 
subscriber adds to the working expenses, in that he not only 
makes calls himself, but increases the calls of other subscribers. 
With the growth of the exchange there is an increase in the 
old plat or pani used in common, tuch as junction wires 
and switchboarde, as well as in the number of operators. Hence, 
with the ваше class of equipment, the increase in subscribers 
leads to a disproportionate increase in cost of plant and working 
expenses. 

The reason why the working costs at the present time are not con- 
siderably higher than in earlier Ta is, because the class of equip- 
ment is not the same, Improved appliances have been introduced, 
additional plant has been erected or old plant reorganised, enabling 
tbe work to be done more economically. But these improve- 
ments have cost money, and it will at once be seen that upon 
these early exchanges, which are to often referred to, further expen- 
diture would need to have been made without an increase in 
revenue, and from this may be seen the importance of making 
an allowance for depreciation before arriving at the cost of 
the service.  Depreciation in telephone plant must not be con- 
founded simply with the wear and tear of ordinary machinery. 
Certain portions may be claimed to be practically indestructible 1n 
themselves and yet require considerable depreciation allowance. 
This arises from the changes caused by growth whereby plant is dis- 
рк even though capable of continued use. No rule can be laid 

own for universal application. "There are instances of 5 per cent. 
and ud 15 percent. being allowed, but the medium flgure is more 

eneral. е 
З As І have said, the real lesson of the amalgamation was never 
learned. The apparently profitable nature of telephone enterprise, 
the invariable maintenance of the rates at the higher level, conveyed 
an impression which has been sedulously fostered that the absorbing 
telephone companies were simply seeking, in Addison's words, to 
enrich themselves by methods that were prejudicial to the com- 
munity," and Parliament determined by the Act of 1899 to develop 
by the aid of the ratepayers, that competition which had so far failed 
under private enterprise. Two municipalities, Glasgow and Tuc- 
bridge Wells, have taken advantage of the permission, and history 
is A itself in its usual way. 

The бге annual report of the Telephone committe of the Glasgow 
Corporation shows that £192,693. 14s. 3d. has been вреп in equipping 
an exchange for 5,494 stations. The stations are subscribed for 
‘by 4,697 persons and firms ; of these 2,059 have never been telephone 
subscribers before.” This may be taken to mean that all the other 
subscribers to the municipal exchange are also subscribers to the com- 
‘pany’s exchange. The average capital expenditure per person or firm 
(not per station) is £41, but the total expenditure includes work which 
is, very properly undertaken in advance of requirements, aud it is a 
reasonable inference that with a comparatively small additional 
expenditure sufficient subscribers could be added to reduce materially 
the above average. It is futile to take only the cost of the useable lines, 
‘because there always will be considerable excess. I want only to make 
a comparison between the useful and the useless expenditure. Ata 
capital outlay of £35 each, 2,059 new subscribers give a useful 
expenditure of £72,065, and 2,638 a useless expenditure of £92,330. 
It is not necessary for me to suggest how very much more useful that 


ureful expenditure would have been if it had widened the field of the 
new subscribers. 

In Tunbridge Wells the same results of duplicate subscribers and 
duplicate subscriptions are found, as was inevitable. 

The necessity of anticipating demand, and the supply of plant 
largely in excess of that actually used, is inherent in telephone 
service. Conduits in anticipation of cables, cable in anticipation of 
eubscribere, switchboard equipment in excess of immediate require- 
ments ; all these necessarily exist in any well-planned exchange. 


Every subscriber must bear his proportion of the excess, since, of 
the revenue obtained from the subscribers, a portion must be devoted 
to interest on capital. р the system, and, if they are equally 
well planned, you double the surplus plant, the capital expenditure 
therefor, and the subscribers’ burden thereon. 


Compare the action of these municipalities with the admirable 
arrangement concluded by the Postmaster.General in London, where 
т subscriber to the Post Office system ів in communication with 
all the 40,000 subscribers to the previously existing system, so that 
duplicates are unnecessary and no expenditure is wasted. Competi- 
tion is a check—a means of preventing undue profit being made by 
the producer of a (commodity or the supplier of a service, and the 
maintenance of the check requires the continuance of the competition. 
Technical advocates of competitive telephony realise its temporary 
character, as will be seen from the published report of the Glasgow 
engineer recommending another Papis municipality to undertake 
competitive service. Dealing with the question of intercommunica- 
tion between the rival exchanges, he says, “ Intercommunication 
locally from the beginning would render the development of the 
Corporation exchange difficult, But when the Corpora- 
tion’s exchange has become larger the conditions will be reversed. 
б. Жз On reaching that point, intercommunication might be 
insieted upon by the Corporation with every advantage, for the 
effect would be to complete the ruin of the opposition system.” 

It might be argued that it is not the province of a municipality to 
complete the ruin of an enterprise rendering a useful service to any 
of its ratepayers, It might ba suggested that the attempt to destroy 
sometimes results in being destroyed, but I prefer rather to approach 
the consideration of municipal telephones in a spirit of sympathy 
with the municipal ideal, and a realisation ot the advantages 
which may sometimes be obtained by collective effort. It is 
not surprising that, in the absence of an accurate conception of the 
nature of telephone exchange work, a municipality should be regarded 
as a suitable body to undertake it. The first idea that occurs to one 
is that the municipality is the local authority, and yet, as applied to 
a telephone area, a municipality is only one of several authorities, for 
whilst the business centres throughout the kingdom have grown, the 
municipalities remain to a very large extent simply extensions of the 
old parochical system, and the-extensions have not been carried far 
enough. The telephone area is the whole district over which the 
business and social relations of the locality naturally flows, but in 
its flow it covers numerous ownerships. . There is no rivalry equal 
to the rivalry of neighbouring municipalities ; there is not a common 
interest, and in the absence of identical interests there is difficulty 
in obtaining agreement in policy or on the details of carrying out of 
a policy. 

Aroni may sometimes be obtained as the result of an enthu- 
siasm against what is regarded, rightly or wrongly, as a common foe ; 
it may be continued while the contest lasts. Assume that the ruin 
of the opposition is completed, will the cohesion continue? Localities 
change their condition. The fashionable quarter to-day is the busi- 
ness quarter to-morrow. It is the interest of the outlying district to 
develop its resources, It is the interest of the older and larger 
municipility —the predominant partner in the telephone area—to 
retain its prestige, to prevent the development of its rivals. The 
telephone will be an important factor in such rivalries. Unless it be 
in independent hands it is easy to foresee a splitting up into smaller 
units adding to the confusion, increasing the cost, and generally 
working to the detriment of the service. 

The successful supply of electric light, for example, by munici- 
palities must not be regarded as aov criterion of a similar result in 
the case of telephone exchanges, An electric light station contains a 

roducing plant, the streets carry distributing mains, the service is 
Кош the centre outwards, aud the entire plant from. centre to 
extremities 18 under one control. A policy may be initiated and 
enforced without regard to outside considerations. Telephone 
exchange service, on the other hand, requires that the system should 
work in with other systeme. 

Traffic between two places calle for provision fur outgoing calls at 
one exchange and provision for incoming calls at another exchange. 
Independent views at either exchange are incompatible with successful 
working. Neighbouring municipalities running tramway services 
might so arrange that there could be no through communication, but 
the inconvenience occasioned to the passenger would be only that of 
stepping out of one car into another. The equivalent in telephone 
service would be the stoppage of communication altogether. 

One of the arguments urged for local control is that a large pone 
of conversations are local. But compare tbe value of a local conversa. 


ms 
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tion with a long-distance conversation, and it will be seen how 
important it is that no impediment, either of an engineering or 
administrative nature, should be placed in the way of such com- 
munications. Experience shows an almost inevitable tendency to 
local or individual preferences, both in the way of engineering and 
management, and experience shows also not only the practical diffi- 
culties arising from such preferences, but also the greater difficulty 
of applying a remedy. 

It is sometimes assumed that competition is necessary in order 
to increase the number of subscribers, I will give an example of 
phenomenal increase without competition. On January 1, 1894, 
there were about 10,000 stations in New York. On January 1, 1902, 
there were 72,189 stations in only a portion of the area which was 
included in the 1894 figures. This considerable increase over the 
previous progress js attributed to the adoption of a rational system 
of charging. Up to 1894 there was a “ flat rate,” the same subscrip- 
tion for nue user and small user. In 1894 the message-rate system 
was applic „ With the result that the telephone service has become 
available to the small user and enormously increased in value to all 
subscribers by widening the field of communication. This method 
has also been adopted for the Post Office system in London. It was 

roposed for adoption some years ago by the National Company in 
Sheffield, but the subscribers rebelled against it. 

I have remarked on the extent to which the future hasto be 
риа by present expenditure. Each new subscriber involves 
capital outlay, and new present work invariably includes some 


n for future use. ' 

The amounts expended during the past five years in adding to the 
exchange construction and equipment of existing services by similar 
organisations in the United Kingdom and the United States compare 


as follows :— 
National Telephone Licensees of American 
Company. Bell Telephone Company. 

1897 4 £460,937 ... .............. £973,063 
100 Кр 682,500 УРЕ 1,489,499 
1999-. iis укука ы 7 !! 5,189,892 
1900 8 ———gͥ— BOTTA: cione vie ‚582,908 
1901 i VV ‚400, 

£3,257,159 £14,435,362 


In making these comparisons, I wish rather to draw attention to 
the yearly growth than to compare the totals. In the United States 
there is considerable growth in new expenditure from year to year. 
In the United Kingdom there is a fairly gradual increase to 1900, 
and a decrease for 1901. The difference suggests some reason. 

I think it will be found in the fact that in the United States the 
companies supplying the service have no limit to their existence. 
In the United Kingdom the company supplying the service dies in 
1911, or, to put it more accurately, its right to continue the business 
dies then. To the Parliamentary Committee of 1898, Mr. Forbes 
stated that it would be the policy of the company not to embark on 
new expenditure after 1904, but to maintain their existing system 
in the best condition till the expiry of the licence in 1911. By the 
Telegraph Act of 1899 it is provided that the licence of the National 
Company shall be extended in those areas in which competitive 
services are started, the restrictive barrier against intercommunica- 
tion being gradually broken down. With longer life the hesitation 
to undertake further expenditure disappears, for the longer period 
in which returns may be obtained warrents new investment by the 
company. 

Corporations can borrow easily and cheaply. We thus have finan- 
cially a most anomalous situation. Money can be spent on competi- 
tive systeme, which are the most wasteful, which give the maximum 
of inconvenience with the minimum of public benefit, but money 
cannot be spent on developing the existing system to which additions 
can be made at a minimum of cost with a maximum of benefit, The 
future of the telephone depends very much on the present, for equip- 
ment for present subscribers includes some provision for future 
subscribers, and present starvation means future weakness, 

The i p and construction work should he on a scale that 
provides for considerable growth, and of a kind that will give reason- 
able expectation of satisfactory results when that growth is attained. 
On sound financial principles work on such a scale cannot be under- 
taken on the terms of existing licences. The best that could be 
expected with a sole tenant is a reasonable surplus on present 
requirements, The best that can be expected from competitive 
services with unremunerative rates and short tenure is hand-to-mouth 
construction work and speedy dilapidations. 

The existence of duplicate services designed and operated with- 
out regard to one another necessarily means that on the expiry of 
the licences it may be found better and cheaper for the State to lay 
down a new system than to attempt to combine the existing ones. I 

rd it, however, as extremely doubtful that competitive systems 
will continue to the end of the licence. It seems to me that the 
result of the competitions now in progress may be easily foretold. 
I venture the suggestion that competition by municipalities was 
provided for under a misapprehension of the nature of telephone 


exchange service, and a misconception of the results, direct or 
indirect, which might be expected. I venture further the suggestion 
that those municipalities which have undertaken such competition 
have done so under a mistaken view of the benefits to be obtained 
and the cost of obtaining them. But I have too great a faith in 
public opinion to doubt that as the lessons are brought home the 
result of existing competition will be the same as previous compe- 
titions. Duality will give way to unity as the only reasonable method 
of conducting the work. Unfortunately, the 3 must be 
apparent and realised before they are regarded, and probably much 
expenditure will be incurred before the mistake is recognised. In 
the meantime the future pr in the practieal use of the most 
beautiful and most useful application of science which the past 
century produced will be seriously impeded. 

The “removal of any disadvantages of a public kind which 
impede the progress of science“ is one of the objects of the British 
Association. The impediment is so much of a public kind as to be 
fraught with peculiar difficulties, and to involve important con- 
siderations of imperial and local politics which are out of our province. 
I can only hope that the subject may be considered solely from the 

oint of view of the “public weal,” and that scientific inquiry may 
ve some share in reaching conclusions. If that be the case, I do 
not hesitate to express my own belief that the future of the telephone 
in the United Kingdom will be free from competition, free from the 
е and waste of war, developed by the certainty of ent 
utility, and cheapened by the economy which unity of control and 
permanent work will attain. ; 


ON LUMINOSITY AND THE KINETIC THEORY.* 
BY J. BUTLER-BURKE, M.A. 


The object of this Paper is to show that the phenomena of lumi- 
nosity are accompanied by or dependent upon the formation of large 
molecular ates which act as centres of intenss molecular force ; 
and that the luminosity results from the bombardment of these by 
the free corpuscles in the luminous body, which in virtue of these 
powerful centres of force acquire a great velocity under their attrac- 
tion, and produce collisions of considerable violence. In the case of 
phosphorescent bodies, the time during which these aggregates con- 
tinue to exist is very much longer than in ordinary non-phospho- 
rescent substances when they are broken up almost instautaneously. 
The effect of the molecular forces in the phenomena of phosphores- 
cence is doubtless one of t importance, as solids are far more 
phosphorescent than liquids, and these far more so than gases, in 
which the phenomenon of phosphorescence is of very rare occurrence. 

There is conclusive evidence that separate molecules exist during 
the process of the change of refrangibility of light. This can be 
shown by Stokes’ method of crossed prism by which means it is 
found that the period of the phosphorescent light is entirely inde- 
рм! of that of the exciting light ; the exciting rays may be very 

igh up in the ultra-violet and yet the spectrum of the phospho- 
rescent light is the same as if the exciting light were in the blue or 
violet. This isa most remarkable fact and proves that the luminous 
vibrations are not forced. Again, from the change of absorption 
during phosphorescence (see Burke, Phil. Trans., Vol. CXCI. (A)) it 
can be deduced that the luminosity is due to the formation for the time 
being of new periods under the influence of the exciting light, either 
by dissociation or by association. An explanation is given, based on 
this theory, of large aggregates of the Newall “ pressure” glow and of 
the discharge of negative electrification by phosphorescent bodies. 

The existence of separate phosphorescent molecules is showa by 
the fact that the after-glow in a gas can be greatly increased in 
brilliancy and duration by letting the phosphoresceut gas diffase 
through narrow metal well-earthed tubing from the bulb in which the 
discharge is produced into another similar bulb. The phosphorescent 
molecules, therefore, do not appear to carry a free charge of electricity. 

The existence of separate molecules of ап ephemeral nature during 
luminosity, to which it is due, shows that the free periods in & 
luminous gas need not be the same as those in a non-luminous one, 
and, therefore, that the ratio of the specific heats, as determined for 
а non-luminous need not give the number of degrees of freedom 


when the systems of molecular tes exist, during which brief 
interval of time the aa and chemical properties of the sub- 
stances are for the time being altered. The ratio of the specific heats 


for a gas in this state of molecular aggregation, must Ъз quite 
different from that of the gas in its ordinary state. The molecalar 
condensations may be brought about by the a:tion of violet or ultra- 
violet light or by the passage of an electric discharge through the gas, 
or by chemical actions, as in the case of flames, 

The “ pressure” glow shows that, if a discharge is sent through а 
gas, it is not until the free path has reached a certain value that the gas 
begins to glow—that is, that it is not until the work done by a group 


* Abtract of a Paper read before Section A of the British Association at 
Belfast. 
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of molecules on a 1 as it moves towards them through its 
free path, has reached a certain amount, that a collision of sufficient 
violence to excite phosphorescence occurs; in other worde, it is not 
d & certain vacuum is attained, whicb, in the case of oxygen, is 
07mm. 

The effect observed by Lenard and Wolf of theanalagous behaviour 
of a phosphorescent liquid to a metal plate such as zinc when nega- 
tively electrified is a necessary consequence of the condensation of 
molecules into groups, since the number of independent molecules 
is dimished and likewise the number of collisions, as the free path is 
eo much increased notwithstanding the increase in the molecular 
sphere of action. Consequently under the influence of ultra-violet 
light the corpuscles will be more free to move about and to escape 
from the body. When a phosphorescent body is illuminated, con- 
densation of molecules is thereby produced, which causes emission 
of corpuscles for the body, a reault that agrees with experiment, 
The Newall “ pressure " glow requires that the number of molecules 
in each group must be very great, and it is possible that each 

may contain 109 molecules. 

The phenomena of phosphorescence ере upon the presence of 
impurities, and the formation of these molecular agglomerations can 
be effected by a process of the nature of catalytic action. 


THE PREVENTION OF SMOKE.* 


BY JOHN 8. RAWORTH, M.INST.C E. 


I have not hesitated to bring this subject before the Association, 
for no one will deny that, though “Coal has made England, smoke 
has marred it.” No one who has not travelled knows how to appraise 
the natural beauty of England nor the artistic uglinees of her manu- 
facturing towns. In such towns smoke spoils everything, and were it 
not for the natural antagonism of the Englishwoman to Satan and all 
his works, we should soon be lost in dirt. If the.Metropolitan Rail- 
way were managed by women they would scour it ordie; they would 
not consent to live in such an environment of filth. Happily, we have 
че that the modern Hercules will soon clean out this Augean 
stable, and substitute sweetness and light for dirt and darkness. At 
one time I harboured a great hope that electricity would cure the 
smoke evil, or at least take it right away outside our towns, but that 
was before the days of the municipal craze, and I did not foresee that 
corporations would necessarily plant their worke within their own 
area, and thereby increase the density of the pall that reduces 
summer to a mere warm variety of winter, and makes winter more 
miserable than a place we have read of but not seen. 

I think I have found a cure for smoking chimneys, or, to be more 
precise, I have found a man who knows the inventor of a new pro- 
cess for this purpose—viz., the Wilson smokeless process. It did not 
take me long to get an introduction to the process itself, which I 
discovered consisted in squirting a mixture of air and nitrate of 
soda solution on the fire. I fitted up a Babcock boiler at Kidder- 
minster and gave the system a trial The original installation was 
both crude and expensive, but it cured the smoke, It had plenty 
to cure, for the coal in that district is both soft and dirty, conse- 

uently the numerous chimney-tops emit dense clouds of smoke. 
e action of the solution of nitrate of soda appears to be somewhat 
obscure. My theory is that it creates nuclei of intense heat which 
fire the gases and enable the injected air to combine with them. I 
have had experience with nearly all known methods of smoke pre- 
vention ; many of them are , but usually a good stoker can give 
equally good results without them ; the defect of both of them and 
the stoker is that they diminish the output of the boiler 
and its thermal efficiency owing to the fact that they let into 
the furnace a larger amount of air than is necessary for perfect 
combustion. My first desire, therefore, after the success of the 
Wilson process in preventing smoke had been demonstrated, was to 
ascertain how it affected the output of the boiler and its evaporative 
efficiency. For this purpose I instructed Mr. H. Wall Wilkinson, 
A.M.Inst.C.E., to conduct a series of tests to ascertain—(a) The 
output and efficiency under existing conditions; (b) with air-blast 
only ; (c) with the complete Wilson process. The results are given 
in the appended report, from which it will be seen that, assuming 
existing conditions as 100, (2)=100 plain furnace; (b)=108 air 
injected ; (c)=122 Wilson process. It is necessary to state that Mr. 
ilkinson was entirely sceptical as to the value of the p and 
made numerous other tests to satisfy himself that the results 
obtained were correct. The engineer of the power house was 
equally sceptical, but when he found that the coal bill was iren d 
€ > asked to have all his boilers fitted with the process (whi 
was done). 
Other instances of the succeasful application of the process have 


* Abstract of a Paper read before Section Gof the British Association, 
at Belfast. С | 


come under my notice—one at Durham, where the chimney of the 
ower station in the valley disgorged smoke under the windows of 
ouses on the hill side, and another at Windermere, where the elec- 
tric lighting company was subjected to proceedings in Chancery for 
nuisance. In this, case the smoke was оока in name only—there was 
no black smoke—but the process removed the last vestige, and the 
Chancery suit has been withdrawn. 

The Wilson smokeless process is extremely simple ; it consists in 
the injection of a very minute quantity of nitrate of soda in solution 
into the furnace, in combination with sufficient air to produce perfect 
combustion of the The cost of the nitrate of soda used is 
from 3d. to 4d. per ton of coal burnt. 


Report BY MR. Н. Watt WILKINSON, A. M. In st. C. E. 


March 15, 1902. 

I visited the works of the Electric Traction Company at Kidderminster on 
May 22nd, 1901, for the purpose of making a series of tests on the Wilson 
smoke-consuming process, the apparatus having been fixed to one of the 
boilers at those works. The boiler is a Babcock and Wilcox water-tube boiler 
having 27 sq. ft. of grate area, 1,218 sq. ft. of water-heating surface, and 
142 sq. ft. of steam superheating surface. It is fitted with the so-called 
Scotch furnace, and works at a pressure of 120lb. per square inch. It was 
fitted with Meldrum's forced draught apparatus, but this was not used 
during the tests. The feed water was passed through a Green's economiser 
on its way to the boiler. The tests were made on the boiler while per- 
forming the ordinary work of supplying steam to the traction engines, and 
the load varied, therefore, from time to time, and was not the same on all 
the four days over which the teste continued. The process consists in 
forcing jete of air over the surface of ithe fire, the air carrying with it in 
the form of spray & solution of the chemical supplied by the inventor. 
The air is introduced through cast-iron blocks built into the furnace walls 
at the four corners, the chemical being sprayed in at the two front cosners 
only. Steam jets were used for inducing the supply of air to the blccks. 
The chemical was made into & etrong solution and supplied by pipes from 
5 tank. The coal was thick slack from the Hawkins colliery, 

nock. 

On the first day I confined myself entirely to observations of the top 
of the chimney stack, carefully noting the difference in the amount and 
quality of smoke after each firing, both with and without the process. 
When working under the usual conditions a good deal of dark brown smoke 
was visible, lasting for about two minutes after each firing. I may here 
mention that the firing on the spread“ system was well and carefully 
done, about three to four shovels’ full being put on about every four 
minutes. With the process in full operation a very slight coloured haze 
was produced which lasted about 15 seconds after each firing. With the 
air jets in operation, but with the chemical cut off, there was a very light 
brown smoke lasting for about 30 to 40 seconds. 

On the second and following days I made a series of evaporative tests both 
with and without the process, and also a test with air jets only, without 
the chemical. The results of these tests are appended hereto. 

After the test on the firat day had commenced, an intermittent leak 
from the relief valve of the economiser was discovered, so this test was 
repeated again on May 50th. Every care was used to get as accurate 
results as possible. The coal was weighed in boxes of 56lb. each. The 
contente of five of these were emptied on the floor at one time, and no 
more was weighed out till this was all used, the time being noted. The 
feed water was measured in two barrels which had been carefully cali- 
brated, and which were emptied alternately into the tank from which the 
feed pump drew. "The fire was cleaned about one hour before commencing 
the test, and then burnt low. It was cleaned again in three hours after 
the test was started, and again about one hour before it ended. At the 
end of the test the fire was burnt low again so as to bring it to the same 
condition as at the beginning. The firing was done by the regular stoker 
employed by the Traction Company. All tests lasted over seven hours. 


(Signed) H. WALL WILKINSON. 
Summary of Results of Evaporation Testa on Boiler at Kidderminster fitted 
with the Wilson Apparatus.—May, 1901. 
May 25 May 24 | May 25 May 30 


(with air & (with air (ordinary (with air & 
chemical). | only). conditions). chemical). 


Date of test. 


Duration of test ...... ....•... 708 hours. 7 hours. | 7:42 hours.] 7 hours. 


Av. pressure of steam ........ ; 113°3lb. | 11510. | 11771b. | 1l5'3ib. 
Av. temp. of steam (super- ) o 0 0 
Reste А 469°Е. | 473°F. 459°Е. 466°F. 
Av. temp. of steam feed ...... | 143°F. | 140°Е. 146°F. 150°F. 
Factor of evaporation ......... | 1228 1:235 1:22 1:219 
Total coal ........................ . 2,856lb. |5416. 3, 248lb. 2,7441. 
Total coal per поа — . 403lb 483lb. 45816. 592. 
Total coal per hour per | . 
square foot of grate ...... 15lb 18lb. 16 2b. 14:51. 
Total water 19,5201b |19,4851b.| 17,68010. | 17,886lb. 
Total water per hour ......... 2,755lb. |2,7841b. | 2,5341b. 2, 55blb. 
Water evap. per Ib. of coal Р : ; ; 
(actual conditione) ..... 6°85 57 552 6-52 
Water evap. per lb. of coal) . З ; ; 
from and ot 2125F. .. 838 701 65 T% 


| 


Nork.—An intermittent leak from relief valve of economiser was dis- 
covered after the firat test was started, It was, therefore, repeated on 


May 30th.—H. W. W. 
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ALTERNATOR DESIGN. 


The Paper read last April by Mr. J. "Рехнам at Cape Town 
entitled ** Some Notes on Alternator Design,” is of interest on 
account of its being the first original communication presented 
to this particular section of the Institution. The Paper is fairly 
elementary in character, and its chief value is that it calls atten- 
tion to a matter which will necessitate a good deal of thought 
from certain engineers in the near future. As will be seen from 
the reprint of the Paper on another page in this issue, it sets 
forth the superiority of polyphase plant in general, and urges 
the advisability of converting our existing old-fashioned, ineffi- 
cient, alternating-current supply stations in such a manner 
that modern requirements can be adequately taken care 
of. It may, perhaps, be said that the truth of all these 
matters is so apparent that it is unnecessary to attempt 
to demonstrate it once more at this time of the day; 
as the author rightly observes, however, the large amount 
of single phase work in the shops of British manufac- 
turers at the present time shows that the prejudice 
against polyphase systems and apparatus still survives. 
Although Mr. Denuam evidently fully realises that the old 
high-frequency single-phase system has had its day, and that 


f | both the so-called ‘‘ copper, and inductor types of alter- 


nator possess serious disadvantages over the present day 
machines, still we think he has not yet fully grasped the 
entire significance of certain essential features in the design 
of polyphase alternators. We propose, therefore, to discuss 
briefly one or two portions of the Paper which are open to 
criticism ; others will, undoubtedly, present themselves to the 
designer of the modern atternator. 

First, with regard to the constructional difference between 
two and three-phase generators. It is certainly not the case 
that the former possess a better weight efficiency, and that 
the excitation losses with the latter are 80 per cent. greater, 
the comparison being made, of course, upon two machines of 
similar construction, and builé for the same conditions of 
output, speed, &c. Ав a matter of fact, standard polyphase 
generators give precisely the same output, under practically 
the same conditions of heating and pressure drop (the two 
factors which alone influence the design), quite irrespective of 
the number of phases. The design of the field system is the 
same whether a two-phase or three-phase generator is required, 
and the only difference lies in the armature stampings and 
windings. One does not (as Mr. DENRHAM says) take a given 
armature and alter the field system to suit, according as a 
two or three-phase machine is required—the change merely 
consists in re-arranging practically an equal weight of copper 
on the armature core. As & general rule (particularly for very 
high pressures) the advantage is altogether on the side of the 
three-phase generator. 

The relative advantages of slot and hole-wound armatures 
for polyphase machines have been pretty thoroughly dis- 
cussed lately in this country, and it will suffice here to point 
out again that the whole matter really turns upon the ques- 
tion: Are the advantages of easily replaceable former-wound 
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coils or bars (necessitating open slots and laminated pole- 
shoes) equivalent to the advantage brought about by the use 
of solid pole-shoes in connection with parallel running, which 
form of pole-shoe can, of course, be used with hand-wound 
hole windings ? For the case of very large generators, and for 
all high-pressure generators, we think this must be answered 
in the affirmative. If it is anticipated that the flywheel effect 
provided may not sufficiently diminish the cyclic irregularity 
of the engine, the logical procedure would certainly be to 
provide special damping devices on the laminated pole-shoes, 
and to use replaceable coils in the slotted armature core. 
Needless to point out, with high speed or turbine-driven 
sets, по dampers are necessary, and former-wound ooils in 
open slots follow as a matter of course on high-pressure 
machines. On the other hand, sach coils are not essential 
with low-pressure machines, as the bars used will rarely 
require replacement; so that here the cheaper construction 
of hand-wound windings in holes, with solid pole-shoes, can 
quite well be employed. We disagree, however, with Mr. 
DzNBAw's broad ‘statement that it would be possible to use 
one bar per hole for a generater of 8,000kw. at 6,000 volts; 
this would not be possible with a slow-speed set—compare 
the new Kolben generators at Willesden with five conductors 
per slot. Again, such a winding would usually be arranged 
with several bars of smaller section, connected in parallel, for 
several reasons, one of them being convenience in manu- 
facture. The author, in speaking of the question of the 
insulating of such high-pressure polyphase generators, 
falls into a common error; the slots, or holes, themeelves 
are easy to insulate, because the slot insulation itself will 
rarely break down, unless the armature winding is damp or 
the micanite tubes defective. The danger of arcing to the 
frame is principally at the end3 of tbe coils. It is for this 
reason that the micanite tubes in a 10,000-volt armature 
must extend about two inches beyond the armature core. 

Mr. DRXRHAu's suggestion with regard to a new form of field 
system for a revolving field generator is, we fear, impracticable. 
He suggests constructing the rotating field system with con- 
sequent poles, the field coils being wound in slots (in a similar 
manner to the coils of the original type of Westinghouse 
alternator), the field syatem, in fact, being smooth all round. 
With such a construction, not only would it be difficult to 
arrange for the proper relation of the pole-width to the pole- 
pitch (0°5 to 0°7), but it would be impossible to get the 
necessary copper into the available winding space. In connec- 
tion with the latter point, it must be remembered that, in 
spite of the small air-gaps usual with modern generators, 
the ratio of field ampere-turns to amature ampere-turns 
is usually of the order of 3:5: 1. Modern standard machines 
are always well saturated (from considerations of pressure 
regulation) and in these circumstances, not only are 
the no-load ampere-turns high, but, in addition to the 
necessary compensation for armature reaction and arma- 
ture leakage, the increase of field magnet leakage from 
no load to fall load becomes quite important, and must 
be allowed for. To carry the excitation necessary at highly- 
inductive loads, comparatively long bobbins become a necessity ; 
as a matter of fact, with small machines of the revolving field 
pattern, i& sometimes becomes a difficult matter to get the 
necessary space for the exciting ampere-turns, on account of 
the small pole-pitch, due to the small diameter of the internal 
revolving magnet wheel. It was this difficulty which caused 
Mr. C. E. L. Brown to get out his well-known constraction of 
(small) magnet wheel, in which each alternate pole is wound 
(which construction may be termed, for want of a better 
name, a consequent pole field), such as recommended by 


Mr. DzNBAM. It ів not particularly good, magnetically, how- 
ever—the unwound poles are always weaker than the rest (on 
account of leakage), which gives rise to unsymmetrical E.M.F. 
waves ; moreover, the field flux is especially liable to be con- 
siderably weakened and distorted by the armature reactive 
flax, especially on inductive loads. 

Although we agree with Mr. Denuam that the revolving- 
armature type of alternator has little to recommend it in 
ordinary circumstances for machines of a fair size, we would 
point out that a comparatively high cost of construction is not 
one of its disadvantages as compared with revolving-field 
alternators. The weight of the field system is considerably 
less, it is true, when this is internal to the armature and 
arranged to rotate, yet, on the other hand, when the armature 
core is external its weight is greater, and, being laminated, it 
has to be held in a cast-iron case specially designed for great 
rigidity. It is possibly for this reason that the Westinghouse 
Company still builds such generators in the largest sizes, the 
cost being still further decreased by the casting in of the lami- 
nated field poles into the magnet yoke, which method could 
certainly not be used if the field system had to rotate. Again, 
we believe that few engineers who have made a practical study 
of alternate-current working will agree with Mr. DENHAU 
that the limiting of the short-circuit current of a polyphase 
generator has no real importance under modern working 
conditions. The modern iron-cored generator, having a 
short-circuit current of three to four times the normal full 
load current, can invariably furnish this for a sufficiently long 
period to take care of the faults commonly met with in power 
transmission work, without injury to itself—circuit-breakers, 
of course, permitting; at short cirouit the armature current 
is very much out of phase, the load on the machine corre- 
sponding only to the total losses, and hence the driving 
engines do not pull up. But the real point is the relation 
of the armature impedance of the generators to parallel 
running; this impedance must be of such a magnitude that 
the synchronising power of the generator is neither too small 
nor too large. Its bearing on the matter is nowadays well 
recognised, and 16 has been adequately set forth by various 
authorities on the subject during the last two years. It is 
for these reasons that the modern slow-speed generator has a 
pressure drop of not less than 16 per cent. on an inductive 
load (say, a power factor of 0:8), although it would be 
perfectly easy (with still greater saturations, &c.) to reduce 
this to 12 per cent., corresponding to 2 to 8 per cent. on a load 
of power factor unity. But such small drops are purposely 
avoided, and hence we have the iron-cored generator, with a 
short-circuit current not exceeding three or four times the full 
load current. 


THE FINANCIAL BASIS AND DESIGN OF ELECTRO- 
LYTIC METAL REFINERIES.* 


BY ARNOLD PHILIP, B.SC., A. I. E. E., F. I. O. 
(Concluded from page 799.) 


Further Considerations on Current-density at the Cathode tn 
Copper Refineries.—In all the foregoing discussion. of the 
important question of current-density, it has been supposed 
that the only limit to the largeness of the current-density to 
be employed was that imposed by the prime cost, and interest 
and depreciation of plant, cost of energy, labour, fuel, copper, 
&o.; but besides these important factors there are two other 
limiting conditions which are as important as any. These 
conditions are, firstly, the alteration of the mechanical char- 
acter of the electro-deposited copper on the cathode as the 

* Copyright. From a forthcoming work by the Author, entitled: 
“The Electro-plating and Electro-refining of Metals. 
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current-density alters, and, secondly, the alteration of the 


chemical nature of the copper under the same circumstances. 
In short, it is found that, unless some very special means are 
used, the copper which is electro-deposited with current- 
densities much above about 14 or 15 amperes per square foot 
tends to take a crystalline and loose formation, thus tending 
finally to long growths, which may short-circuit a vat. 
Farther, if the electrolyte contains much impurity the high 
current-density is favourable to the precipitation of arsenic 
and antimony with the copper, thus much reducing its 
value. My aim has, however, been to call attention to the 


faet that, without considering any limiting conditions of this- 


kind, the current-density must, even under conditions very 
favourable to the high current-density, be kept generally 
under 15 amperes per square foot, and usually lower 
than this, if the most profitable working of a refinery 
is desired. This fact is not popularly recognised, and 
very many efforts have been directed to the deposition of 
copper of a satisfactory character with high-current density. 
As is shown on p. 718, if the copper obtained is to be employed 
as raw copper from which articles will be subsequently manu- 
factured, the employment of a high current-density, even if 
it yielded a mechanically and chemically satisfactory material, 
would not be economically correct. If, however, the deposited 
copper is directly formed into a manufactured article as it is 
deposited, such, fer instance, as copper tubes, which have a 
higher value per ton than the pure unmanufactured metal, 
the current-density may economically be increased consider- 
ably. Although, generally speaking, the distance apart of 
the electrodes and the vat space required per ton of copper 
are quite different when tubes are to be deposited from what is 
adopted when electrically refined but anmanufaotured copper 
is to be produced, yet the value of the best current-density 
may be obtained precisely, as on pp. 717 and 718, different 
constants being employed, however. The chief cause of the 
increased value of D being clearly due to the fact that P“, the 
value in pounds per ton of copper tubes, is very much higher 
than if unmanufactured copper alone were produced, whilst 
P and P' remain constant, 


Arrangement of Vats.—The vats in au electrolytic refinery 
may be arranged either.in series or in parallel, or in some 
combination of series and parallel arrangement. | 

The amount of copper conductor employed along the vats is 
precisely the same for a given copper output whatever may be 
the number or arrangement of vats, or whatever the current 
density employed in the vats; but the connections of copper 
from the vats to the dynamo is greater in direct proportion to 
the number of sets of vats in parallel, and the amount of copper 
in the form of conductors is also greater per ton output of 
copper the greater the number of vats employed for the 
output, because of the extra connections between each vat. 
Economy in copper employed in conductors ie, therefore, 
‘attained, for a given output of copper, by using all the vats in 
series and having the vats as large as possible. Clearly, also, 
the amount of copper employed in the form of current con- 
ductors is less the greater the current-density employed in 
these conductors, but this density, which depend upon Lord 
Kelvin’s law and need not be discussed here, is limited by 
other considerations of economy. 

The electrical energy employed per ton of copper deposited 
is precisely the same whether the depositing vats are arranged 
all in series, or all in parallel, or in any combination of there 
two methods provided the current-density at the anodes is 
fixed, but the loss of energy due to leakage is certainly greater 
when the series arrangement is adopted than on the parallel 
system ; and, in fact, these losses may be roughly said to be 
proportional to the square of the volts employed—that is, the 
losses are proportional to the square of the number of vats in 
series. The leakage losses can, however, by proper care, be 
indefinitely reduced, and the advantages obtained by the use 
of vats in parallel under this head need not, therefore, be con- 
sidered as of any importance if proper precautions are employed 
in insuring sufficient insulation to each vat. At Anaconda, 
for instance, frames are built up of timber baulks. These 
frames are about 84ft. long, 5ft. wide and 8ft. deep. The 
framework is lined with pitch pine wooden boarding, and is 
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divided up by transverse board partitions into 10 tanks, each 
about 8}. long. Every joint of the wood is caulked with 
insulating. material, and all the wood has been soaked in 
paraffin or similar insulating substance. The vats are sup- 
ported on wooden beams at a sufficient height above the 
ground to permit of inspection from below. The sides of 
the vats are also out of contact with the working floor of the 
gangways between the troughs. The tanks are all lined with 
sheet lead, and the cathodes, anodes and connecting copper 
conductors are, of course, carefully kept from all possibility of 
contact with this leaden sheath, the distance between the 
edges of the anodes or cathodes being about 2in. from the 
leaden lining of the tanks. The following are details of the 
arrangement of vats at different refineries :— 

Anaconda: Six sets in parallel, each set consisting of 200 vats in series, 

Boston, Montana: One aet of 600 vats in series 

Elkington, Pembrey : One set of 200 vata in series. 
_ Elliott, Birmingham : Five sets in parallel, each set consisting of 48 vata 
In Series. 

Oker: Five sets in parallel, each consisting of 12 vats in series. 

Marseilles : One set of 40 vats in series. i 

Biache : One set of 20 vats in series. 

Hamburg : One set of 120 vats in series. 
There is no doubt but that modern practice is never to 
employ less than 100 vats in series, unless compelled to do во 
by the fact that the works output is so moderate that a 
vat of the nesessary size to take one-hundedth of the annual 
output would be inconveniently small. American practice is 
apparently in favour of employing the largest possible number 
of the largest possible sized vats in series, the limit of vats in 
series being apparently only limited by the size of the works. 
This policy is the necessary one to pursue, in order that the 
copper employed in the form of conductors connecting the 
dynamo to the tanks and interconnecting tank to tank may 
be a minimum, and may, therefore, reduce, as far as possible, 
the amount of capital locked up. 


. Size and Number of Vats.—The size of the vats employed in 
an electrolytic refinery must not be too small, or their cost 
per cubic foot, and the room which a plant designed for a 
given output occupies, will become excessive. Oa the other 
hand, the size of the vats should not be too great, and for two 
reasons. . Firstly, because the difficulty of arranging and 
handling the anodes and cathodes becomes greater the greater 
the size of the vats employed, and, secondly, because, in the 
event of a vat either becoming short-circuited by accident, or 
being disconnected from the circuits for cleaning and putting 
in order, the loss of energy in the first case, or the loss of out- 
put in the second case, becomes excessive if the vats are 
unduly large. It must be remembered in this connection 
that the output in copper of а vat depends only upon two 
conditions with a given arrangement of anodes and cathodes, 
and these two conditions are, firstly, the current-density, and 
secondly, the volume of the vat. If the current-density em- 
ployed. is fixed and the distance apart of the anodes and 
cathodes is also fixed, the output of a vat depends only upon 
its volume. Clearly, a large vat is cheaper per cubic foot of 
contents than a small one, and а good general rule is that the 
vats must be made as large as possible, the possible largeness 
being only limited by the inconvenience of the vats of too 
great dimensions, and the fact that a given factory cannot 
afford to have more than at most about one-hundredth part of 
its output wasted at a time, by reason of accidental short 
circuits oscurring in the vats. 

Thus, if it is desired to determine the number of vats to 
employ for a given output of copper, we may, firstly, decide 
that at least 100 vats shall be used in series, for then if one 
vat is being cleaned up, or if one vat is by accident short- 
circuited, the loss of output will only amount to 1 per cent. of 
the total output of the factory. If, then, we divide the annual 
output of the proposed factory in tons of refined copper by 
100, we shall obtain the tons output per vat per year, and, 
as has already been shown (p. 679), & safe estimate requires 
about 60 cubic ft. of vat space per ton of copper output per 
year, at a current-density of 1 ampere per square foot o 
cathode surface, апа, therefore, if we denote this current 


density by D, the volume of each vat should be ak cubic ft, 
where s is the number of vats employed in series, and T is the 
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output of refined copper per annum. For certain outputs this 
may work out to very small vats, and, again, under other con- 
ditions the size of the vats thus determined will be too large. 
If it works out too small—say, under 25 to 80 cubic ft.—a 
smaller number of vats must be used in series in spite of the 
inconvenience this entails, as pointed out above. In fact, the 
vats should not, under any circumstances, be of smaller size 
than about 25 cubic ft., for if they are the cost of vat per 
cubic foot becomes excessive, as also does the floor space 
required and the volume of electrolyte. On the other hand, 
if the vat size calculated out from the above formula is very 
large, the vats become difficult to manage for shifting anodes, 
cathodes, &c., and cleaning up. 

At Anaconda the vats have an internal capacity of 
182 cubic ft. each, but in this case the copper is shifted by 
means of an overhead orane, and it is а that а vat of a 
capacity of 80 cubic ft. is usually of quite sufficiently large 
size. If, therefore, the vat size as obtained by the above for- 
mula is over 80 cubic ft., it is better to гап а larger number 
in series until vats of a size of about 80 cubic ft. are obtained. 
The sizes of vats at various works ате as follows :— 


— 


; Length. | Width. Depth. 

p Cubic feet. Feet. | Feet. Feet. 
Rache 750 100 25 50 

Anaconda’ ...... 1524 8:2 50 5:25 
Elliott 30°25 2°75 2:75 40 
Elkington. 420 40 30 355 
Cas ara | 24:5 6:5 1:25 30 


The tanks of the Boston Montana Copper Refining Co. have 
cad the same volume each as those employed at the Anaconda 
works. 


Voltage of Dynamos for Copper Refining.—The voltage of the 
dynamo employed for copper refining is ruled by the number 
of vats in series and the current-density employed. If the 
number of vats in series, as determined from the above con- 
siderations, is denoted by s, and if the current-density in 
amperes per square foot is denoted by D, then the required 
voltage, V, of the dynamo may be obtained with good 
approximation from the equation i 

У =0:042Ds. | 

Thus, if the current-density is 10 amperes per square foot, 
and there are 280 vats in series, the voltage of the dynamo 
required will be 75 volts. The dynamo must, of course, be 
either a shunt wound or a separately excited machine. If a 
shunt-wound machine, it is advisable to have it provided, as 
is usual in this type of machine, with a rheostat in its field 
magnet circuit which is capable of varying its voltage up or 
down by about 20 percent. This permits of its voltage being 
kept constant at all loads without altering the speed of the 
driving engine, and also allows of a certain amount of flexi- 
bility in the number of tanks the dynamo can feed in circuit, 
whilst the current-density may be varied somewhat if desired. 
As the separately excited machine gives a greater flexi- 
bility, it is not unusual to employ such a dynamo, but as it 
must be run with an exciter dynamo or secondary cells it is 
not quite so cheap or simple asa shunt machine, unless a 
refinery is of very large output. At the Boston Montana 
Refinery, U.S.A.. the dynamos are 180-volt separately excited 
Westinghouse machines having a normal current of 4,500 
amperes, but the volts may be raised to 220. The exciters 
are 125-volt Westinghouse shunt dynamos. The current 
density in the vats is probably about 14 amperes per square 
foot of cathode surface. | 

At the Anaconda refinery, where 200 vats are worked in 
series, the dynamos are Westinghouse shunt machines of 
75 volts terminal pressure, whilst the current-density employed 
is probably about 12 amperes per equare foot of cathode. 

In conclusion I have much pleasure in acknowledging the 
assistance given me by Mr. J. Н. Brinkworth, of Chippenham, 
in checking most of the large number of numerical results 
contained in this Paper. 

_ © The Electrician, Vol. XXXVIIL, p. 144, but in a recent Paper (Zlec- 
trical World and Engineer, Vol. XXXVII., 1901, pp. 186-187), it is stated that 
the volume of the Anaconda vate is 140 cubic ft., the dimensions being 


8x5x3'5ft. The vats are also stated to contain 4,000 litres of electrolyte 
(=134'7 cubic ft.). | 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)... .. ..fept. 27, 1901 (Municipal)... Nov. 28, 1900 
Accrington (Municipal) ....Jaly 25, 102 Kensi'gton & Knigntsbe'(Oo.) Apr. 11, 1008 
Ayr (Мошосіра])....... - 11, 1901 | Kfngston-upon-Hul] ¶ Mun.) July 18, 1900 
Barsi (Municipal) ......June 27, 1902 K оп. un.) June 20, 1903 
(Municipal) .......... April 20, (Municipal) - July 25, 1903 
Bedford (Municipal) ....Aug. 8, 1900 Leeds (Municipal)... June 27, 1903 
s (Ooms 555730 15, 1899 | Leith (M Opel = 17 90 
em as » un оо 09 (e aem» [] 1 1 
вадзе (М pal) ...Feb. 7,190? n (Municipal) =». Nov. 1,1901 
[ {cipal ....Oct. 4,1901 1 cipal)......April 4, 103 
Bournemouth (Company) - April 18, 1902| London Elec. Supply Corp.. Sept. 5, 1909 
Bolton (Municipal) ........Nov. 29, 1901 | Londonderry (Municipal) . Fe . 16, 1900 
Bradford (Municipal) I 12, 1901 | Manchester (Municipal)....Aug, 29, 1908 
Brighton (Municipal) .. .. Sept. 12, 1902| Metropolitan Elec. Supply Co. Apr. 25, 1902 
Bristol (Municipal ....... Aug. 8, 1902 Morley mentee) . 25, 1009 
Bromley (Kent) (Co.) May 16, 1902| Newcastle and District(Co.) Oct. 6, 1809 
K (Co.) June 6, 1902| Newcastle-upon-Tyne(Co.) Deo. 90, 1001 
uni 3 Feb. 7, 1902 Newport (Mon,) (Municipal) Jan, 11, 1901 
Burton - upon - Trent (Mun.) July 11, 190? Northampton (Company) ..Oct. 20, 
Bury (Munlol pal) July 11, 1905 | Norwich (Company). . = -.Зерќ. 19, 1908 
Cambridge (Company)...... June 18, 100? Notting Hill (Company) June 6, 1903 
Canterbury (Municipal) ....Oct. 26, 1900 Nottingham (Municipal) ..Deo. 37, 1001 
Oardiff (Munici cocecce 006. 25, 1901 Oldham (Municipal) . Aug. 29, 1908 
Cross ( J.. Mar. 28, 190? Oxford (Company) June 18, 1902 


m 
Chelsea (London) (бо)... . April 31, 1902| Pontypool(Company)..— May $, 1901 
Chel ar. 14, 1905 | Portsmouth (Municipal). ee 26, 1901 


Chester (M FF Aug. 22, 1901 Prescot (Company). Doo. 1800 
Оу of London ( J.. April 25, 190? Preston (Company) == Des. 14, 1600 
Clerkenwell (Company) SONT 9, 1902 | Reading (Company). Deo. 21, 
Coventry (Municipal) . . . Feb. 28, 1900| Richmond (Company) .. June 90, 1900 
Crewe (Municipal) ........ July 11, 1902| Salford (Municipal) ..... .Jan. 94, 1908 
Croydon (Municipal) Nov. 22, 1901 Com - Sept. 19, 1908 
Crystal Palace District (Oo.) Sept. 18, 1901| St. Helens (Municipal .. Jan. 10, 19(9 
Derby ( pal) sem аө өз Jan, 26, 1900 St. James & Pall Mall (Oo.). Mar. 21, 1909 
Dews (Municipal)... ..Feb. 15, 1901 |8%. Panoras (London) (Mun.) сор" 5, 1902 
Dover ( ) ——-.May 2, 1002 Shemeld (Municipal) . Feb. 1, 1901 
Dundee ( cipal).......Dec. 6, 1901/Sh (Municipal) ..... Jan. 81,1 
Bastbourne (Municipal) - Mar. 14, 1902| Smithfleld Markets, Lond.(Co.) Mar. 8, 1901 
Bdin unicipal) .. рео. 6, 1901 South London (Company) ar 
roter (Municipal) .......Aug. 3, 1806 South Shields e 4, 1902 
Folkestone (Com ) „„„Мау 2, 1002 Southam ( )-Aug. 1, 1902 
(M pal = Sept. 12, 1902 Sang минис Ў 


Great Varmonth (Mn 
Greenock ( Municipal) ...... Aug. 80, 1901 | Taunton (Municipal 
Guildford (Company) — —..Oot. 19,1900| Tunbri W ( 

Halifax (Municipal)... Deo. 27, 1901 | Wakefield (Municipal) —..Deo, 1, 1800 
Hammersmith (Municipal) Nov. 15, 1901 | Walsall (Municipal).......M 
Hampstead (Municipal) - Nov. 22, 1901| Wandsw 


1903 

Hanley (Municipal) ......A 9, 1901 | Westminster (Company) .. April 4, 1903 

Harrogate et ) г 25, 1901 | Whitehaven Mantbipci) eb. 8, 1901 

— Dec. 21, 1900 c (Com ...June 20, 1902 

Hastings Mani pal Sones July 18, 1902 Windsor aad Eton (CO.) . July 19, 1901 
Hereford (Municipal) ...... Jan. 17, 1902| Wo (Company) го 1 

көтәләр эше: July 18, 1902 W unicipal) Jan. 24, 1909 

unicipal) . May 28, 1902 Woolwich ( =~- Мау 81, 1901 

js ares J 4, 1902| Worcester (Municipal) „_ April 18, 1902 


Isle of Wight O ampan) . Ded. 20, 1901 


The Isle of Wight Electric Light and Power Co. (Ltd.). 


In our first table are grouped the records of operation in 
1901 of electric supply in Ventnor, Bonchurch, Sandown 
Shanklin and Newport, Isle of Wight, The station supplying 
Ventnor and Bonchurch has completed its second year of 
working—supply having started in March, 1899. The works 
at Sandown and Shanklin were opened in April, 1901, and 
the accounts, therefore, cover nine months of working, while 
the Newport works were completed and started ia operation 
in October, thus contributing only three months’ figures. At 
the latter place no publio lighting has yet been done. 

Considering the conditions under which the cost figures 
were obtained, it would manifestly be unfair to criticise them 
too closely, but, nevertheless, they bear comparison with the 
general results obtained at other places of similar size very 
ereditably. The cost of fuel and stores delivered at the 
works must be high in the Isle of Wight. The total costs come 
out at only about 0-44. above the average of company stations 
with outputs equal to the joint output of the Isle of Wight 
stations. To have kept the costs down to the level they stand 
at, with the business cut up into three stations, and with а 
coal item of 1-56d. per; unit, should be a satisfactory result. 
The only item which appears somewhat high, except, of course, 
fuel, is that of repairs at the station. Naturally, with a group 
of such stations the capital is very high in relation to the out- 
put, and it will require time to show to what extent this 
adverse condition will be remedied by the growth of the busi- 
ness. A satisfactory agreement has been entered into with 
the Corporation of Ryde for leasing their provisional order. 
A site has been obtained, and it is hoped to complete the 
station before the end of this year. ! 


GUERNSEY. 


‘Guernsey Electricity Supply Co. 


February, 1900, 
ó-wire continuous-current, with batteries. 
A. G. Bird. 


DEC. 31, 1900. DEC, 31,1901. 
— 135,419 
49,225 $0,104 
49,225 88,687 
nil 1,417 
— 18,951 
— 120 
94 kilowatts 120 kilowatts 
- 60% 8'6% 
(10amp.)are,9 (25c.p.) 
250 low 
10,849 


Patras 46 
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ISLE OF WIGHT. 
Undertaking Worked bg mm == == =n == =m == eee —— | Isle of Wight Electric Light and Power Co. 
Date of Commencement of Supply —————-—-— | March, 1899. [(Ltd.). | 
System of Supply meses m sm nm nu man m man man ma mem m a 3-wire continuous-current. 
Chie — cepncccosousvese ——— А: №. Mayes: 
YEAR ENDED DEC. 31, 1900. DEC 31, 1901. 
QUANTITIES— 
Units generated. — — ES — 140,653 247,486 
" Bold to consumer nese cee m em aas m m mn m m mn 71,181 128,246 | 
и sold for public lighting, &c. — — — сезсе = —— 50,009 54,148 ¢ 
„ sold for traction . . . . — nil nil 
used on works — — ban ann amn 11,087 35,786 
UNITS SOLD PER MEAN 8.0.P. LAMP CAPACITY .... — 12˙6 
Actual maximum supply demanded se --- 110 kilowatts —/ 
Load factor G—ͤ— õãũ4 2 — — ů ++ 2 ll: 17 7 
Number of public lamps et ba — —äꝓV кеш эше кее — эе 24 аге, 155 glow 73 24 arc, 145 glow? 
Number of consumers. can 600 Sus San Son oun ou —— 174 6 
Connections to mains іп 8- ер. lamps at end of year ... 7,200 18,167“ 
DAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 343 618 
Per kilowatt Per kilowatt 
' Share ID „ LI 2 — wee -oe ees n—S eet ees ee ee отте £60,000 £175 £60,000 £971 
Loan (Including Debenture charges) — — — өз се — — I "ТЕ" 
(TOTAL) — e e клы тена ышы — . Se == — 20,000 583 20,000 324 
^ Share —ͤ—HH— ——ꝛ.˖ — A — o — et oum man ee ee жыша ee — 000 pn 5,000 à 8:10 
CL Loan (including Debenture charges) 15,000 qi 15,000 243 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... — — — 
: Loan (including Debentures) ses mu mu san sun nat se — — — 
REPAID (TOTAL) ононе нее в не — — — —— —— —— — — E 
RESERVE OR SINKING FUND а — — -— 
Lands and buildings „e sas s sas sas uum man mus ums sam mmn == te 4,478 130 15,102: 24:4 
C аел еденде pui qim ¾½%ꝗ⁵w«nmmtUm 15502 45:2 48,4425 784 
Mains ынсан ee 39°7 55,556 57:6 
Miscellaneous ——————— 2,952 8'61 7,599 12:5 
r unit of Per uni 
Total. total units Total | total —.— 
REVENUE— sold. sold. 
TOTAL —— —— Л S) — — — о на l ана — а £2,109 47954. £3,675 4:839d. 
Revenue from supply .-..-———————-—-—-—-—-— 1,624 3°640d. 839 3°737d, 
i meters, KO. eere can am oen cas am amn ans omn oce 54 0:121d 130 0:1714d. 
T public lighting . /————— 431 0°965d 706 | 092174. 
^ supply for traction coe se me mee wes s= san sas =— nil — nil | — 
miscellaneous sources — == | = 
EXPENDITURE OUT OF REVENUE— 
TOTAL 0087ТВ8...............—.—-. — ьан эш ше Ret кмш ышт ndm эш эе £1,338 2:997d. £2,516 350d 
TOTAL WORKS coõs Ts.. oie, ан wien баа a at баа Б кан 993 2˙226d. 2.012 2'6864. 
Generation of electricity л... „ 890 1:994d. 1,856 2'449d. 
Fuel (including cartage, &c.) sas sas sus su nes san oe oe = 648 14504 1,184 15584 
Oil, waste, water, вбогев -L 22 0:049d 93 0:1224, 
Wages CCC тт 197 0:441d 357* 0:470d. 
Repairs and maintenance at station uar uas am oen aas oon 23 0 052d 222! 0:2924d. 
Distribution of electricity. = sa sa lr 28 0:063d 60 O Od. 
Wages, e... . . (.. —— nes 6 0 013d 30” 00594. 
Repairs, renewals of mains, &C, sm se 1 22 | 0:049d 50" 0`0594. 
Publio lighting massas LL ————— 75 0 16 126 0:166d. 
Attendance 24 vu pupa oni vus ped pai nac 9 0:020d А 
FCC дыны карына ыиы 66 | 01484 126° | 01664, 
MANAGEMENT AND PROPERTY CHARGES 8 345 0˙773d 504 0:663d. 
Net rents 2-9 t —— e t enm эше em —L ER 1 2G 0:30 5d 38 | 0°050d. 
i yos а 106 | 01404. 
Management sas = se san sa man nan man man өш man кая кеш эы Н 209 0°468d 360 Od. 
Salaries .0: san smn ce ——————— 108 0:242d 182 0:240d. 
Stationery, &с. one ces cee sas „= oan oun oas meet 22 афа 44 0 099d 69 0:091d 
Establishment charge -E 29 0:065а. 74 0:0974., 
Law charges С. ss sas sar ma «am uas mmn aem aame oia aam man meo mme 28 0:063d. 35 0`0464. 
to mean % to mean 
FINANCIAL RESULTS— Total, |capexpnded| 1980.  onp.orp'nded 
WORKING PROFIT FOR TBA. ees e vs 3:58% £1,326 ° 1:85% 
Sum carried to Depreciation Fund- p — = — 
Sum carried to Reserve Fund. =s ses s =s» = >= can oas — — — — 
Net interest on loans (incl. Debenture charges) а 750 2:39% 1,484 2'07% 
Net profit for the уеаг....... = ses sæ cere: sme san nan an oe 373° 1:197 — — 
BALANCE FROM LAST ACCOUNT ...............-..... -188 | - 05997 180 0 25% 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 180 0:573% 20 0:028% 
Deſcii . 664441 — — — 
ORDINARY DIVIDEND PAID. сы хычын oos van nam nun мы cos cerns — —- — — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 63:47 69:37 
Expenditure per mean kilowatt capacity .. ге — £5. Өз. 24. 
REVENUE PER MEAN KILOWATT CAPACITY ............ - £7. 13s. 2d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN....... — 58. 10d. 
Price charged for lighting, per unib sas s= san wee =æ mun mm >o 7d. to 4d. 7d. to 4d.” 
Price charged for power, per unit sas =m s= == =m == =m nen => Ad. to 14d. qd. to 11." 
Price charged for public lighting Contract Contract’ 
Recei pts per unit for private supply ß 5:064. 5:51d. 
" ü public lighting 2:85d. 2:514. 


u u traction wes ees LI — . 


m 


— 


— 


45321 | £ 
7,0484 21:4 
18,841* 57-1 
15,918 42-2 
5,5147 16°7 
Per unit of 
Total | total units 
sold. 
£1,835 4:890d. 
1,600 4-260d. 
58 0:1544. 
14 00374. 
165: | 4244. 
£1,161 3 091d. 
4 pat 
594 1.5824. 
79 02104. 
201° | 0,5864. 
375 00994, 
60 0-160@, 
19* | 00514. 
414 0:103d. 
7 0°0194. 
f 77 | 00194. 
183 0 488d. 
„ 1 | 00034. 
86 04024, 182 0485d, - 
54* 0 252d. 94 | 02504, 
19 0-0894. 39 0-1044, 
15 | 00614. 28 | 00754, 
РЧ n. 21% 00564. 
to 
Total. (dperpnde Total e en 
2722") — £695" 17875 
т к” =a = 
716^" — ы 2. 
nil — nil — 
716 — — — 
57% 63° 
— 24. eel 
гет £7. 13s. 0d. 
— 48. Id. 
7d. to Ad. 7d. (1 hr.) to 34.1 
4d. to 13d. 4d. (1 hr.) to 144.! 
— £18 (10 amp.) arc, 508. (25 
5 11d. 43d, Тер) ют 
= 1194, 
= EE. uuu 
Digitized by X30 OQIC 
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Guernsey Electricity Supply Oo. 

The Guernsey Electricity Supply Co. is another offspring 
of Edmundson’s Electricity Corporation (Ltd.). The accounts 
for 1901 are those for the first completa year of working, and 
though they record actually slightly lower total cost figures 
than do the Isle of Wight accounts, yet we do not think that 
the results are better in relation to the circumstances, though 
they may be considered satisfactory also. The output of the 
Guernsey undertaking is smaller and the coal supply probably 
dearer, but the business is less broken up than it is in the Isle 
of Wight. The management and property charges at the both 
places are very low, and especially so at Guernsey, but there 
the fuel charge appears higher, as might be expected. 

Details of the disposal of the working profits are not avail- 
able from the published accounts. 


REMARKS TO TABLES. 


nchurch, 23,802 in Sandown and 
7 in Newport. е 42,059 in Ventnor, 5,064 in Bonchurch and 7,025 in 
Sandown and klin. f Maximum supply demanded, 12¢kw. and load factor 12:1 
рег cent. in Ventnor, 18kw. and 7:25 per cent. in Bonchurch, 75kw. and 6 1 per cent. 
in Sandown and Shanklin and 58kw. and 8:5 per cent. ia Newport. g In Ventnur, 
Sandown aud Shanklin 25 c.p. pey lam po, in Bonchurch 82 c.p. & 9,600 in Ventnor, 
839 in Bonchurch, 4,880 in Sandown and Shanklin and 3,348 in Newport. + £1,469 on 
lande. j Machinery and plant" £29,472, accumulators £5,872, meters £5,646, 
instruments 24,708, public Jampe £2,744. * Prop«rtion of salaries £67. І Buildings 
£222, plant and machinery £45, instruments and toole #126, accumulators £33. 
m Proportion of salaries El. n Of mains £18, on consumers’ premises £17. o Atten- 
dance and renewals £104, repairs £22. p Auditing £12, insurance €21, law £2. 
q After adding £196 rental of motors and wires. т On maximum demand system. 
8 In Bonchurch £2. 10e. per lamp per annum. 


QGUERNSEY.—a Lands £973. b Machinery 29,040, accumulators £1,713, meters 
£1,502. instruments £1,412. с ‘‘Concession” £83?, wiring and motors £2,557. 
d Lands . e Machinery £19,848, accumulators £1,715, meters £?,901, instru. 
ments £1,648, public lamps £226. 7 Concession " £332, wiring and motors £5,079. 
таша fees. A Proportion of salaries £22. i Plant and machinery £4, accumu- 

tois £?. j Of mains £1, on consumers’ premiees £2. k Proportion of salaries. 
i Maximum demand system m Including £226 net profit from wiring account. 
n Transferred to Edmundson's Electricity Corporation (Ltd.). o Proportion of 
salaries £24. H Mv in £3, plant and machinery £20, instruments and tools £4, 
accumulators £10. g Of mains £6, on consumers ше? £85. r £7 on att ndance 
and renewals. s Insurance £6, law £5, auditing £10. t Rental of motors and wires. 
u After adding £21 net from wiring account. 
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MAGNETIC DETECTORS IN SPACE TELEGRAPHY.* 
BY PROF. ERNEST WILSON. 


1. 89 far as I am aware Rutherfordt was the first to make a 
scientific investigation into the effect which high-frequency electric 
currents have upon the magnetism of a bundle of wires previously 
magnetised. He wound an insulated conductor upon the wires and 
connected it to a receiver, and found that a magnetometer was 
affected when electric impulses were received trom a distant trans- 

emitter. The effect was to d etise the bundle of wires. Experi- 
ments were made in the Siemens Laboratory, King’s College, London, 
in 1897, the only published note in connection with which is in 
British specification 30,846, 1897, in which a local varying mag- 
ee orce is used during the reception of the electric impulses 
received from a distant transmitter. It is well known that if iron 
is taken through a magnetic cycle it is very sensitive to change in 
the magnetising force when on the steep part of the cyclical curve. 
This effect is very marked in pure iron, T so much so, that if the 
magnetising force be varied to a point at which the magnetism is on 
the steep part of the curve and be then kept constant, a tap will 
cause it to settle down still further, giving a considerable kick with 
& ballistic galvanometer placed in a secondary circuit linked with 
the specimen. To test the effect of high-frequency currents upon 
magnetism, two experiments may be mentioned—one on hard steel 
wire 0:025cm. diameter, the other on iron wire 0:0265cm. diameter, 
as received from the draw-plate. Each specimen was wound into a 
ring having 40 turns 3cm. diameter, and supplied with a primary 
and secondary coil for ballistic galvanometer tests. In addition, 
each was wound with three turns of stranded copper wire for con- 
necting to a receiver. The latter consisted of a condenser and nine 
turns of copper wire 4ft. in diameter in the case of electromagnetic 
impulses, and two hard-drawn brass wires in the case of Hertzian 
waves. The distance between transmitter and receiver was 36ft. 
The magnetising force was varied by means of a liquid reverser, ö 
and kept steady when on the steep part of the cyclical curve of in- 
duction. Fig. 1 gives the cyclical curves for the iron and steel, and 
the torce was varied to the points marked a in each case before appli- 
cation of the electric impulzes. An apparent acquirement of 14 and 
6 per cent. of the maximum intensity of magnetic induction was 


* Paper read at Section A of the British Association, at Belfast. 
t Phil. Trans. Коу. Soc., Vol. CLXXXIX. (1897), A., pp. 1—24. 
t Proc. Roy. Soc., Vol. XLVL, p. 269, aud Vol. LXII., p. 369. 

8 Phil. Trans. Roy. Soc., Vol, CLXXXVI. (1895), A., p. 98, 


observed in the steel and iron specimens respectively—that is to 
say, the kick observed when the magnetisin 
changed to its maximum value was less after the waves had been 
applied than it would have been without the application of waves. 
It is difficult to differentiate between true Hertzian wave effect and 
that due to electromagnetic induction, as both were present in the 
latter case. Probably all the wires attached to the rings helped to 
receive the impulses. It may be mentioned that the resonating 
circuit was tuned to the primary, and bad a frequency of about 


force was finally 


1:5 x 10° periods per second. The values of maximum H in tbe steel 


and iron rings were 25 and 6:8, and the maximum values of B were 
6,540 and 9,020 respectively. | P. 3 


2. A telephone of 139 ohms resistance was placed in circuit with 


a coil of 840 turns, and resistance 23 ohms, wound on the steel ring 
above mentioned. It gave sounds in keeping with the sparks at the 


Fic. 1 


tranemitter very markedly, when, by means of the liquid reverser, 
the magnetism was changing along the eteep part o the cyclical : 
curve. A diagram of connections is given in Fig, 2, in which A is the 
liquid reverser having copper plates in dilute copper sulphate solution ; 
B is a battery of storage cells with an adjustable resistance, C, in cir- 
cuit; D is the magnetising coil wound on the experimental ring ; E is 
the coil attached to the receiver, and F is a coil connected to a tele- 

hone G. In order that the effects of the variations due to the 
focal magnetising force might be stopped in the telephone, two 
similar rings had their telephone circuits opposed so far as the 
changes due to the local magnetising forces are concerned, but help- . 
ing as regards the etising force due to the high-frequency . 
currents. Different эщ Ори of the maximum intensity of magnetic 


Fic. 2. 


induction were tried, but it was difficult to say if an intermediate 
force was better than a larger one. The impression was that iron 
gave better results than steel. 
3. A comparison was made between reversing by aid of an electric 
current in a magnetising coil and a permanent magnet. Here it 
must be noted that there may be a difference in the effects obtained 
by reversing the magnetism in the manner above described, and 
reversing by rotating a permanent magnet, in front of a bundle of 
iron wires, In the one case the magnetism is reversed by passing. 
through zero, and in the other it is reversed by turning round in & 
rotating magnetic field. So far as could be judged, there appeared 
to be equally good reaults whether the current in а magnetising coil: 
wound on a bundle of iron wires bent into the form of a horseshoe . 
was reversed ; or whether the magnet was brought up to the bundle 
of iron wires, moved away, reversed, and again brought up; or simply 
rotated in front of the bundle of wires, 
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4, Totry the effect of submitting the 55 to mechanical stress, 
a bundle of 50 wires of iron 0:0265cm. diameter each, was suspended 
froin a wooden frame and wound with a magnetising coil having 22 
turns centimetre in which currents of 1 and 5 ampere were 
reversed. A telephone circuit was placed over this, When the 
wires were stressed to the extent of oe per square millimetre, 
and at the eame time subjected to torsion the effects in the telephone 
were increased. Results were obtained with soft nickel wire 1 6mm. 
diameter when loaded to 9°76kg. per square millimetre. It is well 
known that by submitting nickel to a pull and twist etress the cyclic 
curve of magnetic induction is rendered very steep, so much so, that 
the sounds in the telephone due to the local variation of the magne- 
tising force, which were small when not twisted, became very pro- 
nounced with a twist of 2deg. or 3deg. per centimetre of length. 

5. To try the effect of heating, a bundle of 40 wires of iron, 
0 0265cm. diameter each, was supported horizontally and connected 
to a battery of storage cells. The wires were first covered with a 
layer of asbestos, and wound thereon was an asbestos-covered wire 
used for the local magnetising current. A telephone circuit was 
wound above this on another layer of asbestos. The effects in the 
telephone were very pronounced when the iron had a temperature 
just below the critical temperature at which it loses its magnetism, 
and much less pronounced when at atmospheric temperature. 

6. All the above experiments were confined to short distances. 
Mr. Marconi has already achieved wonderful success with rotating 
magnetic fields in signalling to great distances. 


ELECTRIC RESPONSE IN ANIMAL, VEGETABLE 
AND METAL.* 


BY PROF. J. CHUNDER BOSE, M.A., D.5C. 


The effect of stimulus on living substauces is usually detected by 
two different methods. In the case of motile tissues, stimulus causes a 
change of form. Mechanical reeponse may thus be obtained inc ontrac- 
tile tissues like muscles, but in others—like nerves, for example— 
stimulus causes no visible change. The excitation of the tissue may, 
however, be detected by a certainelectromotivechange. The advantage 
of electric mode of detecting response is its universal applicability. 


Electrical Sign of Life.—'The electric response is a measure of the 
physiological activity of the tissue. When the physiological activi 
18 exalted by a stimulant, the electrical response will rise in ampli- 
tude. When the activity is diminished as by narcotics the elec- 
trical response is also diminished. When the tissue is killed, the 
electrical response disappears altcgether. Hence it is said that the 
most general and most delicate eign of life is the electrical response.“ 
These response-phenomena are considered due to some unknown 
super-physical * vital" force, and are regarded as beyond the region 
of physical inquiry. In the present Paper it will be shown that 
this conclusion is not justified ; it will be shown that the responsive 
processes seen in life have been foreshadowed in non-life. 

The gap between the animal and metal is very great ; an investi- 
gation was therefore undertaken on the response in the transitional 
world of plants. For the demonstration of response I used (1) the 
so-called method of injury employed by physiologists and (2) a 
more perfect method — the method of block—devised by myself. For 
stimulation I used blows delivered by a mechanical tapper. A far 
more perfect method of stimulation, I find, is by means of vibration. 
For record of responses the following device is very perfect, and 
enables demonstration before a large audience :—Twin aluminium 
cylinders are kept revolving at a uniform rate by clock-work, an end- 
less band of paper passing over the cylinders The moving galvano- 
meter spot of light, at right angles to the motion of the recording 
paper, is followed with a pen. 


Plant Response, a Physiological or Vital Response, —I have obtained 
d s in all plants and by all their organs. When the plant is 
killed by poison or hot water the electrical response disappears. 


Inorganic Response.—The electric response, which is regarded as a 
sign of life, is not confined to living thinga, but is present in the 
inorganic bodies as well. Further, the responses in plants and metals 
are modified by the influence of external conditions exactly in the 
same way as the responses of animal tissues are modified. There is 
not a single phenomenon in the response in muscle and nerve that has 
not an exact parallel in the response of metal and plaut. Out of 
these cases à few are mentioned.t 

* Abstract: A demonstration of electric response of ordinary plants 
given before Section K of the British Association at Belfast. 

f For a more complete account see the following :—Bose, “ Response of 
Inorganic Matter to Stimulus," Friday evening discourse, ltoyal Institute, 
May, 1, 1901. “ Electrical Response in Ordinary Plants under Mechanical 
Stimulus," Journal Linnten Society, 1902. ‘Response, in the Living and 
Non-living." (Messrs, Longmans.) 


Uniform Response, Fatigue and “ Staircase” Effect. —These three 
types of responses are found in vegetable and metal as in the animal. 
In muscle, fatigue disappears after a period of rest. The same is true 
in plant and metal. 


Effect of Superposition.—In all the three classes, ineffective stimuli 
became effective by superposition. Again, rapidly succeeding 
stimuli produce a maximum “ tetanic ” effect. 


Relation between Stimulus and 5 all the three classes 
the response at first increases rapidly with the stimulus, but for 
higher value of the stimulus, a limit of response is approached. 


Electrotonus.— This effect is exhibited by ordinary plants in a 
manner similar to that of animal tissue. 


Action of Drugs.—Just as the response of animal tissue is exalted 
N lowered by depressors and abolished by “ poisons,” so 
it is found that under the action of appropriate re-agente, the 
response in plants and metals undergo similar exaltation, depression 
or abolition. 

Thus irritability or capacity for response is not confined to living 
tissues. The living response in all its diverse manifestations are but 
repetitions of physical phenomena exhibited by the inorganic. There 
is in it no element of mystery or caprice as is admitted on the 
assumption of a Пурана * vital" force, acting in contra- 
diction or defiance of those physical laws that govern the world of 
matter. Nowhere in the entire range of these response phenomena 
—inclusive as that is of animals, plants and metals—is there an 
breach of continuity. The response phenomena are not determined 
by the play of an unknowable and arbitrary vital force, but by the 
working of laws that know no change, acting equally and uniformly 
throughout the organic and inorganic worlds. 


CORRESPONDENCE. 
diae 
ELECTRICAL ENGINEERING IN SOUTH AFRICA. 
TO THE EDITOB OF THE ELECTRICIAN, 


Sir: Now that the war is over in South Africa, very many 
gentlemen are coming out expecting to find positions as eleo- 
trical engineers waiting for them, and numbers of wiremen, 
fitters, engine drivers and others arrive by every boat. It 
does not appear to be known in England that, although South 
Africa is a large country, the towns are very few and far 
between. If one fails to secure an appointment in Cape Town, 
on landing, one has to travel to the nearest towns, such as 
Kimberley, 650 miles, Port Elizabeth 840 miles, East London 
900 miles, Johannesburg 1,000 miles, Pretoria 1,050 miles, 
Bulawayo 1,860 miles, or go on to Natal, before one can 
expect to find employment. The openings (?) for electrical 
engineers may be judged from the following list of electrical 
generating stations at present in operation or contemplation :— 

Cape Town.—Municipal plant, Cape Tramways Co., Camp’s Bay Tram- 
way Co., Table Bay Harbour Board, Cape Government Railways, Suburban 
Electrical Syndicate. 

Kimberley. — Municipal plant. De Beers Mines. 

Port Elizabeth.-—Cape Tram ways Co. 

East London.— Municipal plant. 

Bloemfontein.— Municipal plant. 

Joka nnesburg.— Municipal plant. Various plants on the different mines, 
High- tension transmission from power station at Braakpan. 

Pretoria. Municipal plant. 

Bulawayo.— Municipal plant. 

Schemes are before the Government for the lighting of King Williams 
Town, the Paarl and Uitenhage. 

The above is pratically a complete list, and yet we have men 
arriving every week and expecting to jump into positions as 
electrical engineers! The largest amount of electrical work is 
carried out round Johannesburg, but owing to the native labour 
trouble, the disbanding of the volunteers, and other causes, the 
supply of skilled labour there is far in excess of the demand. 

As far as wiremen and similar tradesmen are concerned, 
there are at present no openings in Cape Town. On an average 
10 to 12 applications are received every week at my office, and 
have to be refused. Applicants are referred from one to the 
other of the three or four power stations existing round about 
here, and after their services are declined it is difficult to 
imagine what becomes of them. Hotels here charge from 
15s. to 20s. per day, and the most ordinary-boarding houses 
from £6 per month upwards, 
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If you would be so good as to insert this letter in your 
journal it might have the effect of preventing some disappoint- 
ment, and also obviate the painful necessity, at this end, of 

constantly refusing applications.— Yours, &o., 
JohN Denuam, Hon. Sec. I. E. E., &c. 


Electrical Department, Cape Government Railways, 
Cape Town, Sept. 3. 


LEGAL INTELLIGENCE. 


— — 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION. 


Following the proceedings in this arbitration, recorded in our last issue, 
Mr. FREDERICK J. WALKER, general manager and secretary of the St. James’ 
and Pall Mall Electric Light Co. (Ltd.), was examined by 

Mr. CRIPPS: You have been general manager and tecretary of the 
St. James’ and Pall Mall Company since 1891, and general manager and 
secretary of the Central Electric Supply Co. (Ltd.) since its formation in 
1897 !— Yes, 

What is the Central Electric Supply Co.; what is its business —It was 
practically forined to conduct a power station under a special Act of Parlia- 
ment for the supply of St. James’ and Pall Mall and the Westminster 
Electric Supply Corporation. It has its works in Marylebone. 

You are acquainted with the gross and net revenues of the Metropolitan 
Electric Supply Co., and you know that in Marylebone district they are 
the only company supplying electric current, and that all attempts at com- 
petition have failed ?— Yes. 

I want to show what your experience has been in your own dietrict. I 
think the area of supply of your company is 162 acres, and on Dec. 31 last 
there were 5,154 houses ?—That is so. 

Out of those 5,154 houses 1,423 were either wholly or partially supplied 
with current by your company ! —Yes. 

Your company bounds the south side of Oxford-street, and Marylebone 
is on the north side /—Yes. 

What has been your experience as regards the increase in the number of 
consumers, the equivalent in 8 c.p. lamps connected, number of unita 
generated and sold from year to year sincs 1889, the year of the com- 
mencement of your company's supply !—The number of consumers average 
161 per annum over the 11 yeere, the number for 1901 being actually 179. 
The number of 8 c.p. lamps conneoted has increased by an average of 
17,652. In 1901 it was 25,480. The number of units generated has 
averaged 486,784. The increase for 1901 was 714,721. The units sold each 
year per customer has averaged 2,858, and in 1901 was 3,169. 

Under all those heads the increase in 1901 bas been in excess of the 
average ?— Yes. 

What has been your annual increase in gross revenue '—£8,159. It was 
£11,768 for 1901. 

Then, although the conditions are very different in your case and the 
Metropolitan Company's case, you bave been able to economise generation 
costs constantly, as your business has grown ?—Үев, very considerably. 

In your opinion, have you in any sense reached the limit of your market 
in the demand in your district for electric light !—Not by any means. 

What I want to know is this. Do you find in your district, that where 
houses have taken the light, there is a tendency to increase the demand for 
the consumption ?—Yes, you may take it that of our annual increase a 
third or more comes from existing consumers already supplied. 

In your district you have competition, have you not ї —Yes, with the 
London Electric Supply Corporation. 

Whereas in the Marylebone district there ia no competition No. 

We have it at the present time that 23 per cent. of the inhabitants of 
the houses in Marylebone only are supplied, and that it is a district where 
the future is in the hands of one company. What do you say a3 re- 
gards the future ?—I think it is a very low estimate ; that that 23 per cent. 
can be very easily quadrupled in the next 30 years; that is, possible con- 
sumers and business generally. I tbink that estimate can be generally taken 
for all London electricity undertakings. Although we have, ia our own com- 
pany, got some 45 per cent. of the consumers in St. James, our engineers 
anticipate getting something like 500,000 lamps iu the next 10 years. 
That is, practically doubling our presen’ lampage connection for the 10 

ears only. | 

The UMPIRE : When you say 45 per cent., do you mean possible con- 
sumers, or the distribution of азиа) consumers be:ween your own and 
the other company ?—I am speaking of my own district—of the possible 
houses really. That is taken from the census returns. 

Do you see that, in our tables, in 1901 we begin as regards units sold 
n lighting with 4,538,487, and that it goes on till in 1931 it is 24,850,000 ? 
— Yes, 

Now, having regard to the conditions in Marylebone, and applying to 
that the experience you have gained in your own company, do you think 
that a fair expectation ? —Yes, very fair indeed. I quadruple the output, 
and that brings it in round numbers to 20,000,000, but as I think the con- 
ditions are, i£ anything, more favourable in Marylebone, and there is a 
larger area for development, 24,850,000 is a very fair estimate. 

Cross-examined by Sir EDWARD CLARKE: You said that in your 
district you had competition with the London Electric Supply Corpora- 
tion. 92 0755 did they obtain powers —since yours! — No, 1 think about the 
same time. 


It is not an effective competition, is it ?—I have no knowledge of what 
business the competing corporation are doing in our district. Their supply 
is an alternating supply, and we have much the larger business. 

You have said that in Marylebone attempts at competition have failed. 
What attempts at competition have there been in Marylebone ?—I think 
there were the County of London and Brush C». and the Marylebone Co., 
of which I was the secretary. In 1897 we made our first application. 
That attempt failed, and we went to the Board of Trade later without the 
consent of the Vestry and obtained-an order. 

The UMPIRE : You dispensed with the consent of the local authority 
—Yes. 

Sir EDWARD CLARKE: And obtained an order !—We obtained an 
order, and it was thrown out in the House on the second reading, although 
supported by the Board of Trade. We have now entirely abandoned any 
idea of going for a competing order in Marylebone. 

Ie the Marylebone Company still in existence !—No, it was transferred 
to other individuals, but what they have done with it I do not kaow. 

Then, as I understand, you would probably have succeeded in 1897, or, 
at all events, you expected to do eo, if the Vestry had supported your com- 
petitive system, and in 1900 you actually got the order ?—Yes. | 

Was there, to your knowledge, at that time an agreement entered into 
between the Vestry and the Metropolitan Electric Supply Со. !—Yes, 
and with knowledge of that agreement existing we withdrew from any 
further effort. : 

Your own company has bad a satisfactory experience, I think. Has its 
progress been regular: Do you mean from sales of current or gross revenue? 

Whichever you like. Say, units sold — The works were only started in 
1889, so that in 1890 it was quite in its initial stages. In 1890 there were 
421,105 unite sold; in 1891, 1,067,996; in 1892, 1,186,000; in 1895, 
1,211,000 ; in 1894, 1,569,000 ; in 1895, 1,846,000 ; in 1896, 2,401,000 ; in 
1897, 3,028,000 ; in 1898, 3,448,000 ; in 1899, 4,201,000 ; in 1900, 5,127,000 ; 
and in 1901, 5,842,000. I think such variation as there is in this upward 
tendency is due most to the weather, which has a large effect upon the 
revenue. 

What is the maximum generating capacity of your company in kilo- 
watts 1—5,400. | 

The percentage of electric current generated you actually sell ? —This 
varies. From 1896 to 1901 it varied from 89 t» 91 per cent. 

Mr. CRIPPS: Do you mean that out of every 100 generated you get 89 
to 91 accounted for 1— That is во. 

Sir EDWARD CLARKE: Моаб percentage does your company allow 
for depreciation and reserve—the percentage on the capital, I mean ?— 
About 5 per cent. 

Rather more than that, is it not !—For 1896 it is 4-22 per cent.; 1897, 
13°89 ; 1898, 4-06 ; 1899, 4:24 ; 1900, 3:65 ; and 1901, 3:29. 

Re- exam ned by Mr. CRIPPS : Your company has been a very prosperous 
one, has it not. For a series of years you have paid 14} per cent. on your 
ordinary shares, I think - Ves. 

Under those circumstances it is possible to be exceedingly generous as 
regards reserve fund to assure a high average dividend !—I look upon it as 
a prudent reserve. 

On Dec. 30, 1900, the capital you had then expended was £590,251. Is. 10d ; 
Your system is the low-tension continuous-current system, is it not 1—10 ie. 
^ And you are one of the companies who were fortunate enough to begin 
on the right lines at firat ?—I think that was our good fortune. | 

What is the proportion of your working expenses to gross revenue :— 
49 per cent. in 1901, but they have been as low as 41 per cent. in 1596. I 
think you might take 45 per cent. as being a fair average, not including 
depreciation. | 

Of course, in such a business, as the amount of busineas done increases 
there is a tendency to decrease the proportion of working expenses to 
revenie. Our estimate is that when we are supplying something like five 
times what we are now supplying, the working expenses on the low-tension 
continuous-current system would be about 40 percent. Is that a right 
estimate ? —I think it a very fair estimate. 

I think you have shown there is one very special point as regards the 
lox-tension continuous-current sys:em in what you have told us—namely, 
that ia every 100 units generated you account for 89 to 91 !—Yes, 
practically 90 per cent. » 

Now, аз to competition. Firat as regards your own company a case. 
Did the London Electric Supply Corporation get their powers in 1889, в 
the tame time as did the St. James’ C». ?—I think so. 

One element in parceling out London at that date was to have the 
alternating and continuous system ia competition, and that was done in the 
S`. James’ district '—Yes. 

When ia 1897 you made seductive overtures to the Marylebone Vestry, 
that body, in spite of the influential support you had sscured, turned a 
deaf ear to you ?—Yes. I found them very hard people to tackle. 

There was, therefore, not much chance of competition in Marylebone, 
according to your experience 1—No, certaialy not. | 

Mr. LIONEL HERBERT HORDERN, manager of the Westminster 
Supply Corporation (Ltd.), was next examined by | 

Mr. СВЇРР8: You joined your company in 1892, were assistant manager 
in 1896, and manager in 1900 ?—Yes. 

Your company obtained their order in 1839, and you commenced supply 
towards the end of 1890 ?—Yes. 

The UMPIRE: Your area lies south of Marylebone and west of St. 
James and Pall Mall ?— es. : 

Nr. CRIPPS: Have you competition ?—Yes, with the London Electric 
Supply Corporation. 

What is your experience as regards the increase of consumers year by 
year ?— The increase is, of course, as a percentage, decreasing, but the 
actual increase is rather higher now than it was before, but not so much во 
far as consumers are concerned. lu lamps the increase is larger during 
the last five years than it was before. In units sold the same, 
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I see that, taking 1901, your increase in units sold was exact y 
1,646,774 ! — Y es. 

What percentage of the houses in your district are already supplied 1— 
In Mayfair there are 5,106 houses, of which 2,869 are in occupation, and 
there are supplied 1,834 out of the 2,869, but of course they are not fully 
supplied. 

Do you find, in your experience that, apart from having new houses to 
supply, you get increased consumption in the houses already supplied 1— 
Yes, certainly. 

Applying the experience you have gained in Westminster to the con- 
ditions in Marylebone, as far as you know them, do you think the estimate 
presented by Mr. Conacher is a fair expectation !—I think it perfectly fair. 
I should put it perhaps a little higher as regards motor power. 

To a certain extent Marylebone is almost a virgin field for electrical 
enterprise ?—Yes, for motors. 

Now, as to motor power, we have not heard much about that. What 
is your experience as regards the supply in the future of motor power? —At 
the end of last year the equivalent in 8 c.p. lamps connected in Westminater 
was only 26,785, but this year there will be an increase of at least 50 per 
cent. in the last four months, bringing this up to at least 40,000. Electric 
lifts are increasing very much. Indeed, people are taking out hydraulic 
lifts and putting in electric, and builders are increasing their use of electric 
motors in place of steam. There is also a great demand commencing for 
motor car charging. We have one company just starting which expects to 
have 800 carriages. The carriages in our district would use about 23 mil- 
lion units in the year. Last year our motors used 350,000 units, and this 
year will use about 600,000 units; and I think in another three years there 
will be probably 5,000,0C0 units sold for motors. 

We have not been in a position to deal with motor power with our 
system of supply '—No. 

You look forward to a time when motor power will become a very impor- 
tant part of the electric supply business ?— Yes, certainly. I believe there 
are instances, but not in London, where it has become the main portion of 
electric supply. 

You supply on the low-tension continuous-current system. What quan- 
tity of current did you actually supply last year !—We sold 8,927,883 
units— that is, we actually sold 87 per cent. of the current generated. 

What is the lowest proportion to which you have ever reduced your 
working expenses as compared with gross revenie —38˙1 in 1896. 

Now in Marylebone we ultimately hope, by a resonable expectation, to be 
supplying altogether in units sold 52,800,000. Assuming that that is given 
on the low-tension continuous system, do you think 40 par cnt is a fair 
estimate to which we might ultimately reduce our working expenses ї— 
Taking õ'8d. as an average price—3'8. It would be somewhere about 
45 per cent., I should say it would, of course, depend entirely upon the price. 

What is the capital invested in the Westminster Company's undertak- 
ing ?—At the end of 1901 it was £585,792. 

How many inhabited houses are in your area ?—In 1901 12,596 inhabited 
houses, but that does not count houses in occupation. The census table 
is divided into two classes—houses inhabited and houses in occupation. 
The houses in occupation. is rather an important matter too. 

You mean houses where no one sleeps on the premises — Ves, for 
instance, the Army and Navy Stores. They are in occupation. I find the 
census gives the houses in occupation at 835. That would bring these 


figures up to 15,400. The population was 120,655 in 1901. 133,000 was 


the population in Marylebone. There is not very much difference in the 
number of houses or population of the two districts. 

What has your dividend been in recent years: — The last five dividends 
have been 12, 12, 13, 104 and 104 per cent. 

The UMPIRE: What is your number of consumers ї—6,195 at the end 
of 1901, using about 9,000,000 unita of current. 

Cross-examined by Sir EDWARD CLARKE : During the last six years 
the percentage upon your capital allowed for depreciation and reserve has 
averaged about 33 !—In 1896, 275 for depreciation and sinking fund. 
The reserve fund was not taken out of revenue. The reserve fund was 

remiums on a new share issue, and we do not touch that. In later years 
it is 2°69, 2:85, 2:80, and 3°06. 
An interesting table you have put in shows the statist/cs of your com- 
pany for 10 years, with regard to each of which you can test the increase. 

о you notice the extraordinary difference between the increase of the first 
five and the second five years ?—Yes, the increases for the first five years 
aggregated come to 177 per cent., and the increases of the second five 
years are 79. 

Do you observe that, if that process were continued, by the time you 
got into the latter part of your 50 years you would have scarcely any 
increase at all — No, I do not think that follows. That is a percentage 
increase. The actual increase is much more in the last five years. The 
percentage increase must necessarily be smaller as time goes on. 

Then the consumers in the first five years increase in percentage — 64-5, 
38.1, 50 4, 27:9, 18:5, and in the second five years they are 16:1, 12:8, 11:6, 
977, 10:6 ?— Yes. 

If that process went on in the next five years, it would show you a very 
small percentage of increase of consumers ?— А smaller percentage, certainly, 
as a percentage, but not in number of consumers. 

There is also great irregularity in the increase of percentage of units 
sold, is not there 1— Ves, the increase in units sold runs thus :—1894, 40, 
274, 50 and 24. That is for the first five years. Then 24, 16, 25, 15, 221 
for the second five years. It partly depends upon the kind of year it is 
and partly upon the sort of consumers you supply. 'The last increase 
was in 1921, and part of that is due to street lighting, which we have 
taken up. 

And as to the number of units sold per lamp and the average number 
of lamps connected, I see that in the first year 18:6 units were sold for each 
lamp connected, and in your last year 17:8 only 1—Yes, but the first year 
is rather misleading, ga there were not во very many consumers then. 


Re-examined by Mr. CRIPPS : Taking your own figures, as shown in the 
tables, and judging us by your standard, our eatimates of increases are very 
reasonable indeed ?—I think so. 

As regards the amount you have allowed for depreciation and reserve, 
one member of this tribunal knows that, in other classes of cases, it is the 
luxury of the wealthy to put a good deal on depreciation and reserve. 
And you know that ? It is so, I should say, and also as a matter of book. 
keeping to some extent. 


Mr. JoHN CONACHER was now recalled and cross-examined by Mr. 
Fletcher Moulton, K.C. (for Marylebone Borough Council), who first obtained 
from the witness dates and particulars of the orders under which the 
Metropolitan Company claimed to work throughout its entire area, This 
E the company’s powers were granted by Parliament in 1889 
an ; 

Mr. FLETCHER MOULTON : Will you tell us the steps whicb the com- 
pany took to perform its obligations in these early years. What part of its 
undertaking did the company develop first ї-—Тһе St. Martin's area, 
from Whitehall Court station. The supply was being given from that 
station before the Metropolitan Company acquired that portion of the 
undertaking. The Metropolitan Company was first registered in 1887 as 
the South Metropolitan Electric Supply Co. (Ltd.), but it had not s'atutory 
powers. These were obtained in 1889. 

Then the company and the supply of current started at Whitehall Court 
in 1887 without any statutory powers ?—I understand that in the early 
days supplies were being given without powers at all equivalent to the 
existing statutory powers under which companies work. | 

Mr. CRIPPS: The company started earlier. There was a difficulty about 
getting а confirmation order owing to what is called a technicality. Then 
an undertaking was given by the President of the Board of Trade that, as 
regards that area, we should be allowed our own act. All that is stated in 
the preamble to our act. The company was really constructed in connec- 
tion with Whitehall Court. 

Mr. MOULTON : When did the company commence the mid-London 
supply t—October, 1889, from Sardinia-street station. 

Were the accounts of these separate orders kept separately ! —Yea. 

And the separate stations — The expenses of each station have always 
been kept separate. The production at each station has been kept separate, 
but the cost of production for each area has not. The accounts show the 
cost of the current produced at each station. 

Are there no accounts showing the cost of distribution ?— Since the com. 
pany began to work the system as a whole the expenses of all the stations 
have been divided amongst all the areas in the proportion of the revenue 
derived from each area. But for the distribution from each station no 
record has been kept. f 

It seems rather important to examine into this question of the distri- 
bution of the product from each station. Have not you got plans showing 
what district at each time was being supplied by a particular station for 
distribution purposes ?—Certainly, we know, of course, what pes of the 
Marylebone area and what portion of the mid-London area has been sup- 
plied from Rathbone-place. We know, in the same way, with regard to 
Amberley-road, what portion of Marylebone it has been supplying in 
addition to its work in Paddington. 

Did the whole of the supply of a particular district, always come from 
the same station throughout the day ! No; that is to ғау, it was not 
generated at the same station. 

At what date were theagatations coupled !—The Board of Trade approved 
that method of working in 1896. A note has just been handed to me that 
the trunk mains were laid as early as 1892, but I will have that confirmed. 

From the date of laying the trunk mains you say a district might 
receive part of ite supply from one station and part from another. Wou'd 
records be kept of that !—I believe in late years records have been kept. 

Before you can tell the expense of generating at any station you must 
know that, must you not i—Not necessarily. The cost of generating st 
each station measured per unit, for instance, is the total cost incurred ai 
that station divided by the number of units generated at that station, 
irrespective of where that energy went to. 

Have you uniform prices throughout all your areas — No. : 

Before you can make the return from the generation at each station you 
must know how the product has been used, and in what districts 1I— Yes 
but we only take the return of each area, not of each station. | 

Your records of these transactions show what !—The cost of each station, 
the production of each station, the output of each station at each hour of 
the day, &c. But the log books from which these particulars are made ap 
go to the engineer, and not to me, 

Are the accounts of the payments for current kept under the head of 
districte ?—Certainly, and quite independently of the origin of the supply. 

When you joined the company were the generating stations all of the 
present size ?—No change has been made in the generating p wer; that is 
the capacity of the generating plant remains as when I went there. Toe 
plant, without altering its capacity, has been changed from alternatog 
to continuous current. . 

Let me take those that do not generate but only distribute. Did those 
all exist when you came !—No. ‚ 

Which did not exist i—Tower-street. Norfolk Crescent-mews was 1 
course of construction, but was not at that time in work. Manchester 
square, as a sub-station, has been considerably enlarged in the South. street 
section, and the North-street sub-station has been commenced. Addition 
have been made to the sub-station at Amberley-road, and further addition 
are now being made to the sub-station at Marylebone-passage. 

Leaving out the distributing plant which deals with current from 
Willesden, has there within your time been any addition to the 
distributing plant ? —Yes. | 

Do your records give the distribution of Willesden current . Not in any 
reliable form. The company are anxious to get wattmeters that сап des 
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with this current, and they are having these manufactured now with a view 
to their being introduced if they are found satisfactory. 

Have you any record of what current is tapped off from Willesden at 
each station en route i—Yes, we have endeavoured to form а record, but 
we do not think it very reliable at present. It will be bett:r when we get 
proper instruments to measure it. | 

Do you keep records of the distribution of the transformed current !— 
I think that current is sent to the switchboards with current generated at 
the stations and distributed in common, but I speak with reserve upon that 
point. I will find that out. 

If you have no records of the amount tapped off, you can have no 
records of loss by transmission of Willesden current !—We know what the 
losses ought to be, and these we treat as the actual losses until we are in a 
position to determine the actual amount of current sent out and the actual 
amount of current received. | 

Would a portion of a district be supplied from the same generating 
station both day and night - Not necessarily, because a local station might 
be closed during the night, or during the time of light load duriog the day, 
and receive all the current neces:ary for supplying its own distributing 
area from Willesden, or from one of the other local stations. 

You have said that during some part of the night a distributing station 
may be shut down !—No, а generating station. The method of distribu- 
tion is necessarily the same during the night as during the day, but the 
source of supply for the purposes of distribut/on may either be at the 
local station from which the distribution is made or from some other 
station. 

The UMPIRE: The records you have spoken of would show for the 
whole of your area the several districts into which, for purposes of distribu- 
tion, it is divided, and the stations served in each district. But the cur- 
rent supplied to, say, the Rathbone-place network, may be generated at 
Rathbone-place, Willesden, Manchester-square, Amberley-road, or Sardinia- 
street, but not Whitehall Court ? —Yes, and I will see if. records of these 
supply origins exist. 

At any rate, houses in that network are supplied varyingly from Rath- 
bone-place or Sardinia- street — Ves, there is that peculiarity about this 
perticular network. 

Does the Tower-street station give no supply there —Not yet, but this 
station is to teke over all the outside area supplied from Rathbone-place 
before the transfer of the Marylebone undertaking takes place. 

Do you contemplate throwing out of use the Whitehall station !—No, 
we propose keeping it as a reserve, just as we contemplate ueing other town 
stations in that way. 

Tower - street is to be purely a distributing station ! —Yes. 

You said that your prices for current are not uniform. Zy what official 
or officials is the question of price determined !—There is a scale of charges 
generally applicable which I. will have put in. Tae printed scale is 6d. 


unit. 
Actually you make special contracts in all your areas !—Under some 
circumstances, and copies of these can be put in. 


What other competition have you in the various areas ! — The Charing 
Croes and Strand Co. and the County of London and Brush Co. The 
Charing Cross Company obtained powers in St. Martin's in 1889, and in 
the Strand district in 1896 ; the County of London apparently in 1898. 

You have records of the generating plant put in at each station from 
time to time, the cost of that plant, Mid its lamented dec2ase when it is 
no longer in existence !—Y es. 

Now, will you please turn to the book of tables which have been put in. 
Table 1 purports to give а list of machinerg. and plant at the stations 
and sub-stations of the company in Marylebone at Dec. 51, 1902, and dates 
of erection. Have you ever made a similar table for Dec. 51, 1901 1—No, 
that is the only table we have prepared of this kind. It is the plant at 
Dec. 31, 1901, as it will be supplemented and altered. 

What are the dates of the contracts for the Manchester-square new 
continuous plant 1—1900, I believe, but I will give you a copy of the con- 
tract. The same applies to the 570 motor-generators in the Manchester- 
square sub-station, and the nine 50kw. static transformers of the Maryle- 
bone-passage sub-station. 

At what tension did the alternating generatora of Manchester-square 
produce current ?—1,000 volte. 

What will these with continuous current machines generate at 1 —220. 

Are the continuous-current generators in Rathboue- place 220 ! —I believe 
they are. There is one machine described as suitable for supply at either 
100 or 60 periods. The number of periods in all the turbo-generators at 

 Manchester-equare is the same, 100. 
` Is 60 periods the frequency at Willesden 1—Y'es. 

But of no other part of your system 1—No, except that we are altering 
"what will be the only remaining alternators we shall have in the town 
areas to 60 periods, in order that they may be the same as Willesden. 
Those are in Amberley-road, which will soon be the only alternating-current 
generating station we shall have in London. 

For what frequency are the 100kw. static transformera for Manchester- 
square sub-station in South-street built !—60 or 100, I believe; but I will 
inquire. | 

Some of those were built in November, 1898 ; you had got по 60 fre- 
quency at that date — No; but Willesden station was expected to be com- 
pleted in the winter of 1898, and the six traneformera which are dated 
November, 1898, and the two February, 1899, are part of the equipment 
for Willesden as at first received. 

You have not laid, I believe, the distributing mains, have you !i—We 
have laid three-fourths of all the feeders in this area. We have also 
commenced the distributing mains. 

When were those feeders put іп !—They were began about 15 months 
ago—certainly а year ago. 

Taking the Rathbone-place sub-station, what do those 50 100kw. trans- 


SEPTEMBER 26, 1902. 921 


formers transform to !—From 10,000 to 1,000. They are identical with the 
Manchester-equare transformers. 

At the Marylebone. passage sub-station there were static transformers 
for 10) periods, intended to work from alternating current supplied by 
Rathbone- place !— Les. 

From machines which did not exist there on Dac. 31, 1901 ?—No. These 
static transformers at Marylebone-passage are provided for the purpose of 
reducing in bulk alternating high-tension to low-tension in order to avoid 
the losses which Perony took place in the house transformers in the 
district supplied from Marylebone-passage. 

Now take Table 2. This says “length and description of mains in 
Marylebone, other than the extra high-tension maius for Willesden cur- 
rent, at Dec. 31, 1901, together with an estimate of additions to be made 
in 2 Are the additions in 1902 mixed with the other in the figures? 
—Yes. 

For instance, if I take the firet item, the total number of miles is 
117 miles 690yds., and all but 5 miles were there on Dec. 31, 1901, and 
you expect to add 5 miles in 1902 ?—That is во. 

Now let me take the high-tension trunk mains. Those are for utilising 
your alternating generators at Manchester-square — Ves, and they were 
originally for utilising als» the alterna'ing generators at Rathbone-place 
before they were changed. 

Those mains will be useless excepting to send to Marylebone- passage 
when you have made your Manchester-square continuous !—No, they 
could be used even then for passing Amberley-road alternating current 
through to Sardinia-street. 

The trunk main between Rathbone-place and Sardinia-street is a trunk 
main that will be useless when severance takes place — Not necessarily. 
The Borough Council may supply the London Company with current at 
Grosvenor Gallery just as the Metropolitan Company has done. 

Is the Grosvenor Gallery outside the Metropolitan !—Yes, 

Now, Table 3 relates to your charge for current, but refers only to the 
Marylebone area. Have you ever prepared a similar table for the other 
areas 1 —No, not completely. 

But the materials exist, do they not, for making a similar table with 

to the other portions of your area ! —Yes, we could prepare one. 
r. CRIPPS: But we should not prepare a similar table without some 
special reason. It means a good deal of work ! — Ver. 

Mr. MOULTON : But it is somewhat important, is it not, to consider 
the price at which you are selling in other portions of your area: I do not 
see the bearing upon the value in Marylebone of the revenue in the other 
portions of the undertaking. 

There was an agreement made, was there not, between your company 
and the parish of St. Marylebone, dated Oct. 1889 !—Yes. (Copies of 
agreement handed in.) 

Clause 8 says: — The price to be charged for electricity supplied to 
ordinary consumers and the Vestry shall be regulated in accordance with 
the West London order. But the scale of prices charged in the parish 
shall not exceed the scale for the time being in force in any other parish or 
district in which the undertakers are authorised to supply energy under 
any provisional order or act pa*sed in the present session ! —I am aware 
of that provision. , 

Now, the question of the ргіве charged in your Paddington district under 
the pressure of competition is important in order to see what prices you 
were entitled to charge in Marylebone ! —The scale of charges is the same 
in other areas as in Marylebone. 

But why the scale of charges." Supposing a person says I wiil take 
10,000 lights,” and the reply is, Very well, if you take 10,000 lights we 
will charge you so much per unit.” You cannot refuse that to another 
person who takes 10,000 lights ? —No, but our scale of charges is different 
from that. We have a scale for private lighting at a certain price, aud a 
scale for business lighting at a certain price, and special rates varying 
according to circumstances. 

Those special rates may not occur so often that you would print them 
in your ordinary scale of charges, but they ave part of your scale of charges 
all the same 1—I do not think so. The scale of charges is the scale generally 
applicable, but within the limits of that scale and under the powers which 
we possess to make special agreementa. 

Mr. CRIPPS: This is rather a legal point, and I may call to your mind 
the fact that the question wasraised, and when it was raised the borough took 
a different view from what we did. It came under the terms of settlement 
at the time. | 

Mr. MOULTON : We do not take that view ; so we had better get the 
information out. Now, take first the printed scale you referred to a little 
time ago. That ie, I suppose, for the whole of your area. There you вау: 
* The charge for electric energy to be 6d. per unit. Where the energy is 
used for trade purposes, a reduction is made to 5d. per unit when the 
average quarterly consumption exceeds five units per 8 c.p. lamp wired, or 
its equivalent in other candle-powers. In every case where the total 
quarterly consumption does not exceed 20 units, the consumer shall pay 
the m'nimum charge of 158. 4d. for such quarter" 1— Ves. That option has 
been abolished. 

Yes, I know. How many special contracts have you got!—A good 
many, but I could not say without inquiry. 

You will, of course, have no objection to our accountants seeing those 
and taking extracts '!—I must leave that in the hands of counsel. 

Mr. CRIPPS : I do not think there is any objection at the moment, 
but 1 must consider that. You are dealing with names of parties outside 
this room. | : s 

Mr. MOULTON : But there is a question as to whether or not the prices 
you have been taking, for instance, were prices which were the same as in 
Holborn, and what effect will that have on the future price. 

Mr. CRIPPS : But there is a preliminary question, whether the agree- 
ment made between us on May 8, 1901, was specifically drawn во as to 
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cover this point. That was the matter in issue between us, and you took 
one view and we took another. 

UMPIRE : 
handed in.) 

Mr. CRIPPS : That document was issued on March 12, 1901, by the 
Borough Council, and then the agreement which was to stop all litigation, 
as we say, between the parties, and to let these questions rest was dated 
May 8, 1901, of which we have banded in a copy. We are asked to 
give information which might affect customers and third parties. Your 
сед agreement stops us from going into Ње point, and we could not 

o it. 

Mr. MOULTON : We contend tbat that bas no effect whatever upon 
den with regard to this point, and that all the previous agreement remains 
in force. 

Mr. CRIPPS: You are suggesting as to whether the same scale of 

to use that term—is applied in Marylebone as outside, and we 
have already said yes. But you raised a question about it, and issued а 
writ on March 12, 1901, and then when the terms of the bill were settled, 
and you were to become purchasers, the arrangement was made of May 8, 
1901, and that, in our view, settled the question once for all. It says that, 
in consideration of the c:mpany withdrawing their opposition to the 
present bill, and on the completion of the agreement and confirmation by 
Parliament, all queetions are to te treated as settled. 

Mr. MOULTON : In our view that did not touch the obligations, but 
only settled the question of the relationships after the transfer with 
relation to past breaches. | 

The UMPIRE: If thereis any difficulty we shall want to know what the 
materiality of the information is, and deal with it accordingly. 

Mr. MOULTON (to Witness): That scale was introduced at what 
date ?—As it relate: to private house lighting on Jan. 1, 1898, and as 
regards business lighting, on March 25, 1896. 

What was the price for private lighting prior to that date ?—7jd. That 
was the original charge made by the company, except that in the early 
years they had several contracts under which they supplied current at so 
much per 8 c.p. lamp. Aud in 1893 there was an arrangement for a reduc- 
tion to 51d., both private and trade, for all units in excess of a consump- 
tion of 8 units per 8 c.p. lamp per quarter. There was, furtber, a lower 
charge introduced on Jan. 1, 1899, for municipal lighting other than street 
lighting, that charge being 4d. 

When did you first make a special charge for power ?—I cannot say, but 
I will ascertain, and will also ascertain to what extent these charges applied 
toother parts of our district, and whether there were charges in other parts 
different in date or amount from these. 

Now comes rental of meters, house transformers and switches, Tell us 
how you charge for house transformers and switches It is according to 
sive, very much on the same lines as for meters. But the charges for trans- 
formers and switches was a thing of the past when I joined the company. 


(To be continued.) 


We ought to have the agreement. (Agreement 


Charges for Electric Current. 


At Manchester on Friday last the stipendiary magistrate, Mr. F. J. 
Headlam, heard an action brought ‘against Messrs. Gilchrist & Co., elec- 
trical engineers, by the Manchester Corporation for the payment of 
£8. lle. 8d., alleged to be due for electric current for tbe quarter to 
June 30 last. 

Mr. W. WOOD, collector in the electricity department of the Corpora- 
tion, said he had demanded payment of the amount. He was not aware 
that Mesere. Gilchrist had made repeated complaints, or that the Corpora- 
tion had refused to test their meter. He did not know Mr. Gilchrist hed 
offered to pay for the testing of his meter. He could not explain why in 
the June quarter the consumption came to £8. 11s. 8d. while in the March 
quarter, when more current would ordinarily be consumed, it was only 
£4. 19s. 2d. 

Mr. W. A. JACKSON, installation inspector, said he inspected Messrs. 
Gilchrist’s installation early this year, which was connected with the 
Corporation mains in January. They had the equivalent of 29 lamps. He 
inspected it again in June, and found they had increased to an equivalent 
of 275 lamps. "This would mean a large increase in consumption. It was 
& Corporation regulation that notice must be given of additional lights 
being put on, but no notice was given by Мезвге. Gilchrist, and the increase 
was first discovered by an inspector on going hie rounds. The department 
were basing their claim on the fixed charge and on the increase in the 
number of lamps for the June quarter. It was not necessary for the 
department to know they were used. When Mr. Gilchrist applied 
for current he arranged to pay so much for energy. If he were to 
put up a thourand lamps and did not use them he would have to 


pay. 

Mr. SOMERS (for defendants): Therefore, supposing Mr. Gilchrist on 
oath denies that he used a single lamp more than in the winter quarter, 
would be still have to pay because he had the lamps ? 

WITNESS: We have a recording instrument, and we know the exact 
number of lamps that are consuming the current. We charge for the 
current actually used. In case of a disputed account the consumer, by 
paying a fee of half a guinea, could have his meter tested, and, in case of 
an overcharge, that amount was refunded. He was not aware that 
Mr. Gilchrist had tendered the fee. 

At this stage the hearing was adjourned till Oct. 3. 


Universal Microphone Co. (Ltd) v. Nye and Another. 


On Monday Mr, Justice Jelf ordered that this matter should stand over 
until the second motion day next sittings. 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 

* Proceedings of the Royal Society." No. 466, Vol. LXX. (Lon- 
don: Harrison & Sons.) 2s. 

i 1 of the International Eagineering Congress (Glasg w, 
1901), Proceedings and Abstracts of the Papers read.” Edited by 
Prof. J. D. Cormack. (Glasgow: William Asher.) 

* Electro-Plating and Electro-Refining.” By Watt and Philip. 
(London : Crosby, Lockwood and Son.) 12s. 6d. net. 

“The Elements of Electrical Engineering.” By T. Sewell. 
(London: Crosby Lockwood & Son.) 7s. 6d. 

* Designing Ironwork." By Prof. Henry Adams. Part 3, second 
series, (London: Published by the Author). 28. 

* Distanze Esplosive Nell'Aria, Negli Olii ed Altri Liquidi Iso- 
lanti.” Lecture by E. Jona. (Torino: N. Bertolero.) 

* L’Electricité à l'Exposition de 1901." Edited T E. Hospitalier 
and J. A. Montpellier. No. 13. (Paris: Vve. Ch. Dunod.) 

"Das Selen, und seine Bedeutung für die Elektrotechnik.” By 
Ernst Ruhmer. (Berlin: Der Mechaniker.“) 2. 40m. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Technical Instruction committee of Cork ee require 
a teacher of chemistry and physics. Salary £120. me particulars 
will be found in an advertisement. Applications tothe head master, 
Mr. E. A. O'Keefe, B. E, M. I E E, Emmet-place, Cork, by Oct. 4. 


The committee of Croydon County Polytechnic invite applications 
for the post of head of the department of electrical engineering. 
Applications to secretary (Mr. S. W. Bickell) by Oct. 8. See adver- 
tisement. 

A demonstrator and assistant le:turer is required in the electrical 
engineering department of Heriot Watt College, Edinburgh. Appli- 
cations to principal before Oct. 4. See advertisement. | 

Wimbledon District Council have a vacancy for an engineer-in- 
cbarge at their electric lighting station. Applications to chief engineer 
(Mr. H. Tomlinson Lee) by Oct. 2. See advertisement. 

Coventry Corporation require an improver to act as switchboard 
attendant. Applications to the manager (Mr. Joseph A. Jeckell) 
Corporation electricity works, Coventry. See advertisement. 

A switchboard attendant, with experience in three-wire continuous 
current system and care of accumulators, is required at the Kendal 
electricity works. Applications to the works by Oct. 4 See 
advertisement. 

Canterbury Electric Lighting committee require a shift engineer. 
Applications to chief engineer (Mr. C. A. Blascheck) by Oct. 6. See 

vertisement, 

Huddersfield School Board require a science demonstrator. 
Applications by Oct. 2. 


Mr. George Balfour (of Lowdon. Bros. & Co., Dundee), has accepted 
an appointment with Messrs. J. G. White & Co. (Ltd.) as commercial 
engineer. 

Mr. H. G. McHaffie, of Rugby, has been appointed resident elec- 
trical engineer to the Hoylake and West Kirby District Council. 


Croydon Corporation have appointed Mr. С. Barkham to the 
position of mains superintendent. 

Out of the applicants for the position of chief assistant engineer at 
Doncaster, Messrs, A. J. Bousfield, of Gateshead, and Norman E. G. 
Little, of Bolton, were selected to appear before the chairman of 
the Electricity committee and the borough electrical engineer (Mr. 
W. Wyld), who selected Mr. Little for the position. 

Mr. Frank Broadbent, M. ILE. E, for 11 years chief superin- 
tendent engineer to Messrs. J. H. Holmes & Co., has been appointed 
demonstrator of electrical wiring, &c., at Walthamstow Technical 
Institute. 

Mr. R. Ferguson, B.Sc., has been appointed demonstrator in engt- 
neering, and Mr. A. Stephenson, B.A., has been курон assistant 
lecturer in mathematics at Sunderland Technical College. 


EDUCATIONAL NOTICES. 


City and Guilds Technical College, Finsbury.—The new senen 
for evening classes begins Monday, Oct. 6. P ctuses from tbe 
College, Leonard-street, Finsbury, or the head office of the City and 
Guilds of London Institute, Gresham-street, London, E.C, See 
advertisement, 
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Glasgow University.—The 1902-3 session commences on Oct. 16. 
The new James Watt engineering laboratories are now open, and 
complete courses of instruction are provided in civil, electrical, 
mechanical and mining engineering. Further particulars are given 
in an advertisement. 


Merchant Venturers’ Technical College, Bristol. Courses in 
civil, mechanical, electrical and sanitary engineering are given at 
this college; also for matriculation and intermediate and final B.Sc. 
of University of London. See advertisement. 

Royal Technical Institute, Salford. —Special courses of lectures 
in engineering estimates and specifications, dynamo and electrical 
machinery design, electrical distribution, mains and central stations, 
iron and steel structures, &c., will commence in October. See 
advertisement. 


Walthamstow Technical Institute —The 1902-3 session com- 
menced on 15th inst. Instruction is given in mathematics, physics, 
electric wiring, chemistry, machine construction, applied mechanics, 
&c. Prospectuses from the secretary and principal, Ме. Јов. S. Bridges, 
B. Sc, F. C. S., Hoe-street, Walthamstow. 


From our advertisement columns it will be seen that Prof. Andrew 
Jamieson, 16, Roeslyn-terrace, Kelvinside, Glasgow, bas arranged for 
special winter courses in electrical and mechanical engineering science 
by correspondence. 


American Electricity Statistics.— We referred in our last issue 
to a group of statistics which have been prepared by Mr. T. 
Commerford Martin relating to the volume of the trade of the 
United States in relation to the manufacture and supply of all 
classes of electrical plant, apparatus, accessories and materials for 
1900. We are able to supplement these particulars. It would 
appear that in the United States there were, in 1900, 580 establish- 
menta engaged in the manufacture of this class of goods, of which 167 
were individually owned, 102 were firms of limited partnership 
and 311 incorporated companies. The total capital employed was 
$83,130,913. "The total salaries paid by these firms and corporations 
to officials and employs (other than artisans and labourers) for 1900 
was $12,489,113, the total number of officials receiving these 
salaries being 14,445, including 687 females. The total number of 
artisans, labourers, &c. (classified as wage-earners), including piece- 
workers, was 50,389, the average employed in the industry during the 
year at any one time being 40,890, the total wages paid was 
$20,190,344, the total value of the products of the 580 establish- 
ments being $91,348,889. The total кер used in 490 
establishments reporting was 63,856, of which steam was repre- 
eented by 34,018 H P, gas 1,695 H r., water 835 H P., electric motors 
20,182 н r., other power 60 нь. In addition to the above figures 
there was electric power rented to the extent of 4,074 HP., 
other powers 2,992 н.р. Of the total of 580 establishments six em- 
ployed over 1,000 hands, six over 500 and under 1,000, 21 over 250 and 
under 500, 49 over 100 and under 250, 60 over 50 and under 100. 
These statistics are the firat compiled at any United States census 
on the subject of electrical manufactures. The values of these 
products at the respective censuses of 1880, 1890 and 1900 were 
$2,655,036, $19,114,714 and as before stated $91,318,889. The 
particulars accompanying the statistics are interspersed with 31 tables 
giving a large variety of interesting information, the totals in each case 
representing the aggregate of the various States forming the Union. 


Anglo-French Telephone Service.—The convention between 
M. Government and the French Republic regulating the tele- 
phone service between Great Britain and France, which was signed 
at Paris on July 29, has now been issued. The convention provides 
for, among other matters, telegraph circuits being used by mutual 
ement for the exchange of telephonic communications. The unit 
of time adopted for the duration cf conversations and for the collec- 
tion of charges is a three-minute period. State communications 
are given priority in the eame manner as are telegrams under the 
International Telegreph Convention, and the duration of time for 
State communications is unlimited. The telephone area is divided 
into two zones in each country, the rates being 5fr. (43.) in the first 
zone, and 7fr. 50c. (63) in the second. These rates are reduced 
by one-half for conversations exchanged during the night, by sub- 
scription, and the minimum duration of each conversation by subscrip- 
tion is six minutes. These subscription conversations have certain 
circuits allocated to their use, and can only be conducted during 
certain hours. Provision is made for either of the two adminis- 
trations establishing telephonic relations with “another country 
through the telephonic system of either administration. In the 
terms of the International Telegraph Convention, the contracting 
parties to this convention reserve the right to suspend, totally or 
partially, the telephone service, without liability for indemnity. The 
present convention cancels all existing agreements between the 
parties, and is to remain in force for one year after its denunciation by 
either administration. As in the case of international telegraphs, 
“service regulations" are to be prepared for the conduct of the 
Anglo-French telephone service. The tariff provided under the new 
convention, it will be seen, materially reduces the previous charge 
per conversation over the Anglo-French telephone lines. 


' 


Ashford.—The Council further discussed electric lighting last 
week. The chairman submitted the outlines of a scheme for leasing 
the proposed electricity works toa company which would pay interest 
and sinking fund on the capital expended. The matter was adjourned 
for further consideration. 


Aston.—The foundation stone of the power station was laid by 
the chairman of the Tramways committee (Councillor J. J. Gittings) 
on Tuesday. 


Ashton-under-Lyne.—An unopposed inquiry was held here last 
week into the application of the Council to borrow £30,000 for elec- 
tric lighting extensions. The town clerk (Mr. Bromley) said that 
the Electricity committee contemplated a considerable extension of 
the station buildings and the installation of new machinery, and 
laying additional mains, to meet the increasing demand for current. 
£19,382 was to be spent in additions to the buildings and plant, 
including two sets of generating plant and a surface condenser. 
Evidence was also given by the borough electrical engineer (Mr. 
Appelbee) £34,290 has already been spent on the works. 


Automobile Volunteer Corps.—The members of this new 
corps of volunteers, which is being formed with the approval of the 
military authorities, have taken head-quarters premises in King’s- 
road, Chelsea, London, where garage will be provided for 100 cars. 
The quarters will be well equipped for repairing motor vehicles 
belonging to the corps, and are lighted throughout by electricity. 


Barnes —The Council have received sanction to a loan of £1,900 
for electric lighting. 

Barnstaple.—The municipal buildinge, science and art schools, 
music hall, market and Guildhall are being wired. 

Bermondsey (London)— The Borough Council have decided to 
apply for a provisional order for the districts outside their present area 


ot suppl (the parishes of St. Olave and St. Thomas and St. John, 
Horselydown. ) 
Birmi —The town’s meeting to consider the proposed Gene- 


ral Powers Bill, which will include provisions as to the municipali- 
sation of the tramways, will be held after the November municipal 
elections, 

Bradford.—The arbitration proceedings to determine the con- 
ditions and terms for running tramways within the Shipley district 
by the Bradford Corporation will commence on Monday. 


Brighton.—The Corporation have adopted the recommendation of 
the Tramway committee to obtain powers to construct three 
additional tramway routes at a total cost of £37,156. 

Bristol—The Watch committee have received a further report 
from the chief constable on the adoption of fire alarms, and it has 
been decided to fix 25 alarms in different parts of the city, and 
Mr. Allbutt has been requested to invite tenders from the Natioual 
Telephone Co. and Mr. A. C. Brown, 7, Queen’s-square, London, 
Е.С. (for Saunders-Brown instruments). 


Brussels-Antwerp Electric Railway.—The scheme for the 
construction of an electric railway between Brussels and Antwerp 
has been revived. The project has been examined by the Superior 
Council of State Railways, and the decision is said to be favourable 
to the construction of the line. The railway would be built on an 
85 years’ concession, the Government reserving the right to take 
over the undertaking at any time on terms. After allowing for work- 
ing expenses, amortisation charges and reserves, 40 per cent. of the 
remaining receipts would be paid over to the State in return for a 
guaranteed fixed minimum interest of 24 per cent. per annum on the. 
proposed capital of £2,000,000. The distance between the two 
cities is about 26 miles, and the journey by the proposed line would 
occupy 20 minutes. 

Burton-on-Trent.— Acting on a report from their consulting 
engineers (Messrs. Kincaid, Waller and Manville), the Council have 
decided not to proceed further with the question of the adoption of 
the Lorain surface contact system of traction, and the tramways are, 
we understand, to be equipped on the overhead trolley system. 


Canterbury.—The sanatorium is to be wired for the electric light 
under the supervision of the city ele:trical engineer, Mr. C. A. 


‚ Blascheck. 


Cardiff —At a recent meeting of the Finance committee the 
estimates of the electric lighting and tramways department for the 
next six months were considered :— 

The Electric Lighting committee's accounts showed a net profit of 
£1,121. 15s. 2d., of which it was proposed to allocate £500 as reserve. 
The Mayor questioned the propriety of this course. He did not think it 
was legal, and doubted whether it was advisable. The borough electrical 
engineer and tramways manager (Mr. ELLIS) said that next year there 
would be some heavy repairs at the Canton power station, and the com- 
mittee thought it advisable to reserve money to meet part of the cost. 

The Tramways committee's accounts showed that the estimated expendi- 
ture for the year would be £78,624. 2s. 7d., of which £2,889. 18s. 11d. 
would go to depreciation. The receipts would be £69,500, aud there would 
be other charges. £9,299. 2s. 7d. must come out of the rates. Mr. ELLIS 
said the receipts for the past five months were already above the estimate, 
and rather more than half the amount put down for the whole year. A 
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large portion of the loss was caused in the early months of the year, when 
the service was disorganised owing to reconstruction. The Mayor pro- 
posed that the depreciation item on tramways account and the reserve 
item on the electrio lighting account should be passed upon the under- 
standing that it ehould not be taken as a precedent, and that the whole 
question of deprecistion and reserve funds should be specially considered 
by the Finance committee. This was agreed to. 

Clydebank.—The Council have come to terms with Glasgow 
Corporation in regard to the construction and working of electric 
tramways under the Clydebank tramway order. 

Companies to be struck off Register.— The following are to be 
removed from the register of joint etock companies in three months 
unless caute is shown to the contrary :— 

Adams Electrical Generator Cc. Smoke Preventer and Fuel Econo- 
Bowen Mfg. Co. miser. 
British Electric Railways. Volt Electrical Co. 
General Acetylene Syndicate. West of England Electric Installa- 
Medical Battery Co. tion Co. 

and  Hertford Electric | World Gas and Electric Syndicate. 

Lighting and Power Co. 

Coventry.—The Corporation electricity department is loaning out 
electric motors on easy terms. Current is supplied at 12d. per unit. 
The charge for hired motors is as follows :—3 H.P., £1. 133. 6. 
per annum; 1 HP., £2. 53; 2 H P., £2. 123, 61.5; 3 E. P., £3. 53. ; 
4nP,4£3. 178. 6d. ; 6 H. P., £4 78. 6d.; 9 H P, £5. 178. 6d. ; 10 H. P., 
56. 15s. ; 12 H.P., £7. 10s. ; 16 H.P., £9; 20 Н.Р, £10. 10s. ; 25 E. P., 
£11. 178. 6d. ; 35 E. P., £14; 50 B. P., E25. Intermediate sizes pro 
rata. This rate does not include wiring or fixing motors, which 
to be done by the hirer. 

Dumfries. A proposal to establish electricity works and to con- 
struct an electric tramway to Glencaple was discussed by the Council 
on Tuesday. 0 

Edinburgh. — The year's financial statement was submitted to the 
Council on Tuesday. On the electric lighting department there was 
a surplus of £7,606 after paying off last year's deficit. 

Edmonton.—The Council on Tuesday resolved to ask Mr. Robert 
Hammond and Mr. W.C. C. Hawtayne to submit reports and estimates 
of the cost of alternative schemes for carrying out the Council's pro- 
visional order, offering each expert a fee of 50 guineas. · 

Electric Traction in Ruesia.—A syndicate has submitted to the 
Department for Means and Communications a scheme for the con- 
struction of a normal gauge electric railway in the district of the 
Lake of Ladoga at an estimated coat of about 3,000,000 roubles. 

Faversham —An inquiry has been held into the application of 
the Council to borrow £24,190 for electricity works. Since the date 
of the inquiry was fixed the Kent Electrical Power Со. had submitted 
terms for the supply of electricity in bulk. There had been no 
opportunity for considering the company's proposal, but it was stated 
that if the council found that the company could supply current 
at a cheaper rate than the Council could generate it, the latter 
would doubtless not proceed with their scheme. There was some 
opposition by ratepayers, who alleged that those ratepayers in favour 
were to a large extent those occupying houses of £10 rateable value, 
who did not directly pay rates and who would not be customers. 
The consulting engineer (Mr. H. Talbot) estimated that the under- 
taking would pay when the equivalent of 7,500 8 c.p. lamps were 
connected, and he saw no reason why this number should not be 
connected within two to three years. 

Finland.—At Tammerfors a number of extensive waterfalls 
exist, and power is taken from these to drive the machinery in a 
large number of mills in the district known as “Finlayson” mills, 
named after a Scotsman who settled in the country some 80 years 
ago. About 4,000 workpeople are employed in these mills, which are 
lighted entirely by electricity, employing about 5,000 lampe, current 
being obtained from the Finish 


ectric Light Co., whose principal 
offices are at Helsinfors. The same company supplies the municipal 
buildings at Tammerfors, the small town of St. Michael, and the well- 
known Putilov works with current for electric lighting and power. 
French Submarine Cable Enterprise.—We have previously 
fully reported the steps taken by the French Government to organise 
a system of all-French cables connecting the French oversea posses- 


sions with Paris, According to a correspondent of the Financial’ 


News, the Ministries of Commerce, Posts and Telegraphs and Finance 
гере усу have now decided to invite public tenders for supplying 
and laying the following submarine cables :—(1) Brest to Dakar ; 
(2) Tamatave to Réunion and Réuuion to St. Morice ; (3) Saigon to 
Pontianak, at Borneo. Tenders are to be sent in by Ost. 21, 1902. 
The Brest-Dakar cableis to be working in 11 months, shorter periods 
being fixed for the two other lines. 

Garston.—The charge for electric current for private lighting has 
been reduced by the Liverpool Corporation from 5d. to 32d. per unit. 


Gillingham —Sanction to a loan of £52,000 has been obtained by 


the Council, and of this £26,659 is to be devoted to the purchase of 
so much of the undertaking of the Chatham, Rochester and District 
Electric Lighting Со. as is within the area of the Council. The 
balance will be expended in erecting buildings, providing additional 
generating plant, extensions of mains, &c. 


Glasgow.—At the Co tion meeting last week, the Electricity 
sub-committee, appointed to consider the expediency of providing 
one or more large gas engines as an auxiliary or emergency stand-by, 
reported that the chief engineer (Mr. W. A. Chamen) made a verbal 
report on the information he obtained from various gas eugine 
makers regarding the adoption of gas engines for dynamo driving. 
Mr. Chamen had also reported that the EP MT supply from 
the tramways department would not provide for the cases ol emer- 
gency referred to, and that it would take between two and three 
years to make and deliver engines of the description contemplated. 
The committee recommended that Mr. Chamen be authorised to visit 
(at the same time as he accompanied the deputation which had been 
oppona with reference to street lighting by means of incandes:ent 
electric light and gas) certain cities in England, Belgium and Ger- 
many to obtain further information on the subject, and aleo to visit 
and inspect one or more of the largest installations where gas engines 
had been adopted as motive power for generating current, and to 
report thereon. The report was adopted. 


Glossop.—The Council pro to wire the public buildings, 
taking current from the loca lectis supply company. 


Hackney (London).—The offices of the electricity supply and 
refuse destructor department were opened on Monday. The entire 
m have cost £44,741 (including £6,000 for offices). The total 
cost of the electric lighting and dust destructor scheme is £384,867. 
Already 118 miles of mains have been laid, and there are 670 
consumers connected. ^ 


Halifax —The Council have instructed Sir Douglas Fox to report 
as to the desirability of constructing a lift“ tramway at Salter- 
hebble, or, alternatively, a circuitous route line, s) as to connect the 
tramway system with the intended extension to Greetland. 

Japan. — Engineering has published some interesting details relating 
to telegraphs and telephones in Japau. From these the Japanese 
appear to have taken full advantage of Western methods. The official 
report for the year 1900-1 shows a total length of telegraph lines 
6,038 ri (a ri is nearly equal to 23 miles), and the total number of 
messages for the year was 16,737,150,or 3561 per 100 inhabitants. 
In 1895-6 the total length of lines was 3,881 ri, and the messages 
9,097,102, or 21:54 per 100 inhabitants In addition to land tele- 
graphs, there is a considerable le of submarine cables not included 
in these figures. In 1900-1 there were 273.924 “ international" tele- 
graph messages received and 294,085 dispatched. In 1895-6 the 
numbers were 148,071 aud 165,053. The use of the telephone has 
increased at an even greater rate. In 1900-1 the number of telephone 
employé: was 1,529, of subscribers 18,668, and in 1896-7 311 and 
3,232 respectively. These advances have been the outcome of a 
scheme approved some years ago, and a further project for bringing 
both telegraphs and telephones into more general use is now under 
consideration by the Government. It is propos:d that this second 
period of construction of telephones and telegraphs shall cover five 
years, and that the works shall be carried out at a cost of 5,000,000 yen 
for telephones and 3,500,000 yen for telegraphs, excluding the Govern- 
mental ordinary expenditures under these items, The programme 
comprises the establishment of new telephone exchanges in Tokaido, 
Kokura, Hakata, Kagoshima, Utsunomiya, Hirosaki and Okayama, 
and of telephone call offices in about 30 places. Other places are als 
to be connected up to the main telephone service of the country. 
New telegraph connections include a submarine cable between 
Tamsui (Formoea) and Nagasaki, and between other important ports 
in Japan proper. 

" Leeds. The Board of Trade have called upon the Corporation 
for a reply to a petition of Mr. Marriner against the overcrowding of 
tramcars The tenour of the Tramway committee's answer is t 
the concensus of opinion in Leeds is in favour of passengers being 
allowed on cars over and above the seating capacity of the vehicle, 
and that the committee's policy is in accordance with this view. 


Leith.—The annual accounts were presented to the Council last 
week. The capital expenditure on electric lighting was £20,839, 
bringing the total to £76,247, with a balance of borrowed money on 
hand of £9,752. 

Leyton —The Council propose notifying the Lea Bridge, Leyton 
and Walthamstow Tramways Co. of their intention to acquire so 
much of the company's lines as are within the Leyton district. 


Light Railways.—The Walthamstow and District Light Railway 
order has been submitted to the Board of Trade for confirmation. 
Objections by Oct. 10. 

Maidenhead Town Council propose to apply for an order for the 
construction of a light railway from the Great Western station to 
various points in the borough, and Messrs. Burstall and Monkhouse 
have been appointed consulting engineers for the scheme. 

Camberwell (London) Borough Oouncil have referred back a report 
recommending the Council to support the Crystal Palace light 
railway scheme. | 

Liverpool—The Tramways committee have made an arrangement 
with the Cheshire Lines Committee whereby a direct service between 
St. Helens and Southport will be establishei by the South Lanca- 
shire Electric Tramway Co. i 


THE ELECTRICIAN, SEPTEMBER 26, 1902. 


925 


A special committee has been appointed by the Corporation to 
consider and report upon the contracting business of the electric 
supply department. 

Lodz (Russia).—H.M. Consul at Warsaw has recently paid a 
visit to Lodz, and deacribes the city as one teeming with busy com- 
mercial life. With a population of nearly 500,000, this is the fifth 
largest city of the Russian empire, but appears to be entirely outside 
the pale of British commercial enterprise. A well conducted aud 
admirably managed electric tramway service provides an easy means 
of locomotion, the кш is installed all over the city, and rail- 
way and tramway development in the district is everywhere appa- 
rent. The system of credit adopted in dealing with citizens of 1027 
appears to be entirely on German lines, and the language of the place 
is German almost exclusively. There seems, however, to be a speci- 
ally good opportunity for English merchants and manufacturers to 
find a market for their goods in this part of Russia. 


Macclesfield —The Electricity committee have been authorised to 
visit various towns in order to obtain information on electric lighting 
and traction and refuse destruction. 


Maidstone.— Extensionsof the electric light mains were authorised 
by the Council last week. 


Mechanical Lorries for Military Purposes.—Some time back 
the military authorities advertised for tenders for the supply of self- 
propelled lorries for military Бареа Trials were e of these 
vehicles in December last at Aldershot, and a report was recently 
published on the subject :— 

The trials consisted of (1) an inspection of the competing vehicles; (2) а 
preliminary march of 60 miles with full loads, 50 miles being covered on 
each of the first two days ; (5) one day's rest for overhaul and inspection ; 
(4) a march of 197 miles, with full loads carried out on six consecutive days 
on roads specially selected for bills, including twice crossing the Hog's Back, 
where the steepest gradient was 1 in 7:2, the ascent to Hindhead, and others. 
The state of the roads during this march varied from very hard (frost) to 
so't, and in some places they were very muddy and heavy. (5) Rough 
country trials, with full loads over a selected piece of ground ia the Long 
Valley, where atreams with ateep approaches and a stretch of boggy ground 
bad to be crossed ; and (6) opening up and examination of engines and 
boilers at conclusion of the trials. There were five competitors for the 
nur of £500, £250 and £100, and the first prize was awarded to the 

ornycroft Steam Wagon Co., the second to E. Foden, Sons & Co., and 
the third to the Straker Steam Vehicle Co. The report states that the 
trials have sbown that steam lorries are good and servicea^le machines, 
and likely to be of great advantsge to the transport service in countries 
where fuel and water in sufficient quantity is available. The committee at 
the same time call attention to the great possibilities for military purposes 
of the internal combustion lorry burning beavy oil, as shown by tbe lorry 
built by Mesers. George F. Milnes & Co. The committee strongly advise 
that steps be continued to develop such lorries. Compared with horse- 
drawn vebicles, the trials prove tbat self-propelled lorries can transport 
5 tons of stores at about 6 miles an hour over very considerable distances 
on average English hilly roads under winter conditions. Tbe committee 
declare it to have been demonstrated that mechanical transport has many 
advantages, and is worth a much more extended trial. ing the type 
of lorry, the disadvantage of the trailer type of vehicle in preventing the 
lorry from moviog freely backwards when required was clearly demon- 
strated, and the committee considers that for bandy and rapid work of 
distribution a lorry without a trailer is preferable, while for the heavier 
work of moving stores in large quantities to depóts a powerful tractor, 
drawing a train of wagons, will be found most suitable. The committee, 
therefore, advises that it be empowered to take steps to obtain for trial a 
lorry or lorries on the following lines:—To carry д tons, driven by ап 
internal combustion engine burning heavy oil only; of as light weight as is 
consistent with due adhesion ; wheels large and broad, and fitted with a 
means for rapidly applying numerous spuds for use on bozgy ground: 
speed up to 8 miles an fior ; large platform area. The report concludes 
with a reference to the demonstration afforded by these trials of the entire 
harmleasness to roads of vehicles considerably exceeding in weight and 
road-speed the limits allowed by present regulations. It bas been proved 
that the existing regulations are unnecessarily restrictive, while they stand 
in the way of the development of a most important’ method of transport 
and branch of industry. The committee consisted of Lieut.-Cols. F. R. 
Elmslie, R. A., Н. C. Holden, R. A., R. E. Crompton, E. E. R. E., Col. C. H. 
Scott, and Capta. C. H. H. Nugent, R. E., and F. Lindsay Lloyd, R. E. 
[The complete report of the committee, illustrated, can be supplied, 


price 9d., post free.) 

Menzies (Western Australia).— The ratepayers have pasted a 
resolution calling upon the municipal council to establish electricity 
works, and to raise the necessary funds for carrying out the scheme. 


Municipal Telephony.—Swansea Council have accepted a tender 
for the erection of шар telephone exchange buildings, and 
application has been made for sanction to a loan of £16,000 for pro- 
viding a municipal service. In the discussion on the pro to 
apply for a loan, Mr. Solomon said there had already been received 
pos: from 529 subscribers. They had the Postmaster- General's 

icence, and there never had been a case where, with such a licence, 
the Local Government Board had refused their sanction to a loan. 

Cambridge Corporation have instructed Mr. A. R. Bennett to 
furnish a report, with estimates of cost, on the establishment of a 
municipal telephone service in their district. 


Nagasaki (Japan).—The great works and yards of the Mitsu 
Bishi Dockyard and Engine Works, which are the most extensive and 
completely equipped works of the kind in the Far East, are gradually 
superseding the steam plant by the introduction of electric driving. 
The proprietor of this establishment is a man of great enterprise, 
and he is introducing into the works every modern improvement 
calculated to extend their sphere of operations in connection with 
shipbuilding, ship repairing, marine and hydraulic engineering, &c. 
During 1901 a Jarge number of cranes and other machines have been 
installed, all driven by electric power. A large quantity of this 
machinery and other plant is of British manufacture. The works 
employed, at Dec. 31, 1901, 5,175 workmen. 


Newton Abbott:—Recently the Urban Electric Supply Co. offered 
to undertake the street lighting at the price at present paid for gas 
(£978 per annum). This has induced the gas company to offer a con- 
siderable reduction in the charge for public lighting (from 3s. 6d. to 
2a. 10d. per 1,000) aud to provide and maintain 155 incandescent gas 
burners at 8s. per year each, and 123 ordinary burners at 1s. 3d. 
each. The company also offers to do work hitherto done by the 
Council. The revised estimate for gas is £693. 178. a year, and the 
company guarantees light to the extent of 51,000,000 c.p. per annum, 
compared with 30,000,000 previously. 

Pangbourne.— The Pangbourne and Whitchurch Electric Lighting 
Co. propose to apply for a provisional electric lighting order. 


Parcels Post to U.8.—In connection with the recent establish- 
ment of a parcels post service between this country and the United 
States of America, it is important that senders should mike them- 
selves fully acquainted with the regulations, as additional instru:- 
tions have now been issued concerning customs declarations, clearance 
and sample office fees, 


Personal.—Mr. О. W. Brain, electrical engineer of the New South 
Wales Railway department, has left Sydney for London on the 
* Australia,” on a trip to the motherland on departmental business, 


Rochester.—Mr. E. Rotter has been appointed consulting engineer 
to the Corporation electric tramways. 


Radstock.—The Somerset and District Electric Syndicate ha: 
шн its intention of applying for a provisional electric lighting 
order. 

Repairing Telegraph. Telephone and Trolley Line Poles.— 
The Cement and Engineering News (U.S.A.) for August states that an 
entirely new industry has been established at Battle Creek, Michigan, 
in the manufacture of a durablecement footing for telegraph,telephone 
and trolley line poles, whereby old poles, which have hitherto been 
regarded as useless, being rotten at the butt and consequently too short 
if cut off and re-set, can now be rehabilitated and made more lasting 
than entirely new poles without the cement butt. T'he rotted poles are 
cut off at the decayed point and reseated on a permanent cement 
footing, which restores the pole to its original height. It is said that 
a line of poles in actual service can Ъз re-butted without disturbing 
the overhead lines. This is claimed to effect a saving of from 35 to 
55 per cent., and the process enables new poles to be purchased 5ft. 
shorter than those ordinarily specified for, the cement butt being 
added to give the required length. Cement butts have been in use 
for two years, and are said to show no deterioration. 


Russia.—The electro-technical industry in this country has, until 
recently, made but slow p one of the principal causes being 
the absence of educational establishments where instruction in electrc- 
technical subjects was available. Of late, however, there has been a 
considerable development in this direction, and special schools have 
been established by both the Government and by private companies 
carrying on the electrical industry in Russia. It will be in the 
memory of our readers that much of the early practical work in 
electricity emanated from Russian sources, especially in connection 
with arc lamp developments. Public electric lighting in Russia has 
made giant strides in recent years, and the adoption of electric 
traction in the chief cities of the Russian Empire is becoming general. 
The huge industrial and factory establishments are nearly all lighted 
electrically, and the i ipsom of electric driving in these works 
is a notable feature of present-day enterprise. The application 
of electrical working to mines in Southern Russia is developing 
in a marked degree, and industrial T is now a firmly- 
established industry. The invention, design and manufacture of 
plant and apparatus within the Ruesian Empire has not, however, at 
all kept pace with this advance, and Russia is dependent, in the first 

lace, upon Germany, and, secondly, upon Switzerland, Great 
ritain, the United States, France and Belgium for her necessary 
supplies. A recent report on the trade of Russia shows that in no 
lees than 50 towns is public electric lighting already established, and 
since 1893, when the first electric tramway was constructed and 
operated at Kiew, great developments in electric traction have pro- 
ceeded. So far back as in 1898 312 miles of electric lines were being 
operated. The utilisation of the water power available almost 
oughout Russia in Europe is receiving attention, and several large 
schemes are under consideration, notably the utilisation of the water 
power of the Volhov rapids and the waterfalls of Marva and Imatra. 
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The concession recently granted by the Government to a company 
at St. Petersburg for electrical enterprise involves the expenditure of 
nearly £3,000,000 sterling. Transmission will be over a distance of 
188 miles. In this latter project the force of the Dnieper waters 
are to be utilised. The importation into Russia of electrical plant, 
apparatus and material is already on a very extensive scale, and 
recent reports indicate that the demand in the near future for these 

ods will be very active, the factories already existing in the country 
for the manufacture of these goods being quite equal to the probable 
demand. Nearly all the instruments and apparatus used in con- 
nection with electric lighting, power aud traction are imported. 

South Shields —Last week the Council resolved to apply for 
powers to construct a network of electric tramways. The system of 
traction to be adopted has not yet been decided. 


Tadcaster.— Public electric lighting was inaugurated on Saturday 
last. 


Wirksworth —The Derbyshire and Notts. Electric Power Co. 
offer to supply electricity in bulk to the Council from their Matlock 
generating station at lid. per unit for 250,000 units per annum, 
mains being laid by the Council at an estimated cost of about 7s. 6d. 
per yard. "The transforming apparatus, costing from £500 to £600, 
could be put in by the Council, or the company would do the work 
and charge a percentage. А provisional order would have to be 
obtained, but the company would bear the expense of obtaining it. 
Some further particulars are asked from the company. i 

Wolverhampton. — Through tramwav communication has been 
provided between Wolverhampton and Bilston. 

Woolwich.—This week the undertaking of the Woolwich District 
Electric Light Co. passes into the hands of the Borough Council. 
The purchase price has been fixed at £101,000, sufficient to enable 
the return to the ordinary £1 shareholders of considerably over £2 
per share. 

Electro-Harmonic Society.—The 17th season of this society 
will commence with a smoking concert on the evening of Friday, 
Oct. 10. Owing to the rebuilding of the banqueting hall at 
St. James's Restaurant, where these concerts have usually been held, 
the executive committee have made arrangements for this season’s 
concerts to be held in the Crown Room of Holborn Restaurant, 
London, W.C. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Rochford District Council invite tenders for the supply, delivery, 
erection and maintenance for one month of electrical transmitting 
and recording instruments, and about 14 miles of overhead wire, 
poles, &c., for communication between the water tower and South 
Benfleet, Essex. Specifications from the consulting engineers (Messrs. 
James Mansergh & Sons), 5, Victoria-etreet, Westminster, and 
tenders to the clerk. Mr. Frederick Greg:on, solicitor, Southend - on- 
Sea, by 10 am. 30th inst. See advertisement. 


Rotherham Corporation invite tenders for steam pipes and valves, 
feed pipes and valves, feed qum and economiser, exhaust water and 
drain pipes and valves and switchboard extensions. Specification», 
&e., from the town clerk (Mr. H. Hampton Copnall), and can be 
seen at (but not obtained from) the offices of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster. 
An advertisement contains further particulars. Tenders to the town 
clerk by noon Oct. 16. 


ipid d Corporation invite tenders for the supply and erection of a 
storage battery of 240 cells and accessories. Specifications, &c , may 
be seen at the offices of the consulting engineers (Me:sra. Lacey, 
Clirehugh and Sillar), 78, King-street, Manchester, and 2, Queen 
Anne's-gate, Westminster, aud may be obtained from the latter office 
only. Tenders to town clerk (Mr. J. H. Craik) by Oct. 10. Se 
advertisement. 

Bradford Corporation require tenders for the supply and delivery 
of electric motors (semi-enclosed type) of 43, 7 and 10 нр. for twelve 
months commencing Dec. 1. Specifications from city electrical 
engineer (Mr. R. A. Chattock), and tenders to town clerk (Mr. 
Frederick Stevens) by Oct. 2. See advertisement. 


Manchester Tramways committee invite tenders for the supply of 
steel tramway poles Specifications from the general manager (Mr. 
J. М. McElroy), 55, Piccadilly, Manchester, and tenders to chairman 
by 1 p.m. Oct. 4. See advertisement. 


Wigan Corporation invite tenders for the construction of a short 
length of new tramway, and for the re-construction of a portion of 
Ar. BF tramways. Specifications, &c., from the borough engineer 
iur m. Bolton), and tenders to the town clerk (Mr. Harold Jevons) 

у Oct. 20, See advertisement. 


Wigan Corporation also invite tenders for the electrical equipment 
of & short length of new tramway and of a portion of the existing 
tram ways, and for 18 bogie cars, double-deck four-motor equip- 
ment. . Specifications, &c , from the borough electrical and tramways 
engineer (Mr. James Slevin), and tenders to the town clerk by 
Oct. 20. See advertisements. 


Swindon Corporation invite tenders for wiring consumers’ pre- 
mises within the borough. Conditions, &, from the town clerk, 
Mr. Robert Hilton, to whom tenders, accompanied with specimens of 
wires and fittinge, by Oct. 7. See advertisement. 

Swindon Corporation also invite tenders for station lighting and 
motor wiring, and testing instruments and accessories, Tenders to 
town clerk by Oct. 4. 


The directors of the Lancashire and Yorkshire Ratlway invite 
tenders for the eupply of stores during the 12 months ending Oct. 31, 
1903, including copper nails, rivets, ironmongery, indiarubber, oil, 
reflectors, tools, twist drills, tin and zinc sheets, &c., also permanent- 
way materiale. Further particulars and forms of tender at the Stores 
Department, Osborne-street, Manchester, and tenders (addressed to 
the directors) to the secretary, Mr. R. C. Irwin, Hunts Bank, Man- 
chester, by 10 am. Oct. 6. Au advertisement contains a iditional 
information. 


Ipswich Corporation invite tenders for main switchboard, motor 
booster and connections, and overhead construction for tramways, 
Specifications, &c., from the town clerk (Mr. Will Bantoft), and may 
be seen at (but not obtained from) the offices of the consulting engi- 
neers (Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster, 
London, S.W. Tenders to Mr. Bantoft, Town Hall, Ipswich, by 
Oct. 22 See advertisement. 


West Ham Borough Council invite tenders for 46 combined arc 
lighting and traction poles, with side brackets. Specifications, & r, 
from the borough electrical engineer (Mr. James K. Bock), Abbey 
Mills, West Ham, after 2901 inst., and tenders to town clerk 
(Mr. Fred. E. Hilleary), Town Hall, by 4 p.m. Oct. 7. An advertiee- 
ment contains further particulars. 


Ilford District Council require dry-back, semi-marine-type boiler, 
superheater and accessories and motor teed pump; steam feed and 
low half pipes and feed filter ; and surface condenser, cooling tower, 
motor pumps, hot well, grease extractor, exhaust steam and water 
pipes. "Tenders to chairman by noon Oct. 6. 


Hyde, Stalybridge, Mossley and Dukinfield Tramways and Electricity 
board invite tenders for Lancashire boilers, ecouomisers and iron- 
work for flues, surface condensers and pumps, &c., steam, feed, blow- 
off and drain pipes, feed pumps, &c., and travellirg crane. Tenders 
by Oct. 13. 

The directors of the North-Eastern Ratlway Oo. invite tenders fer 
the complete electrification of about 37 miles of standard gauge line 
шо double track) in the neighbonrhood of Newcastle-on-Tyne. 

ei ders to secretary, York, by noon Oct. 7. 

Maidenhead, Corporation invite tenders for complete electric ligh'- 
ing installation for the Guildhall Tenders to town clerk by 4 p.m. 

ct 6. 


Burton-on-Trent Corporation invite tenders for su ply and laying 
of electric mains, conduits, junction boxes, &c. enders to town 
clerk before noon Sept. 30. 


Middlesex County Council require tenders for permanent way con- 
struction of about 104 miles of light railway. Tenders to Guildhall, 
Westminster, S. W., by Oct. 7. 


Belfast Gas and Electric Light committee invite tenders for electric 
motors for 12 monthe. Tenders to town clerk (Sir Samuel Black) 
by noon O:t. 10. 


Huddersfield Corporation require tenders for high and low-tension 
cable. Tenders to town clerk by 30th inet. 


Peterborough Town Council require a Lancashire boiler. Tenders 
by Sept. 30. ; 

Aylesbury District Council invite tenders for erection and main- 
tenance of electricity works for a term of years, Tenders by Oct. 8. 


Sheffisld Tramways committee require 500 poles and 400 bracket 
arms for overhead line construction. Tendera by Sept. 30. 


Bury Teamways committee require tenders for rail bonds, &e. 
Tenders by Oct. 14. 

London County Council invite tenders for two electric car traversers. 
Tenders by Oct. 21. 

Messrs. Preece and Cardew are authorised by Shanghai Municipel 
Commissioners to receive tenders for the supply and delivery (ci) 
of two 500kw. steam alternators, switchboards, two condensers an 
circulating water pumps. Tenders to Messrs. Preece and Cardew, 8, 
Queen Anne’s-gate, Westminster, by noon Oct. 30. 

Tenders are invited until Oct. 8 by the Belgian State Railway 
authorities, Brussels, for 33,000 telephone insulators, 58,000 telegraph 
insulators, 1093 tons galvanised iron telegraph wire, 606km. copper 
wire and 2,000 metres six-conductor submarine cable, &c., for the 
telegraph service. 
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The Madrid Gazette of Sept. 14 invites tenders for the taking over 


of certain electric lighting plant, &c., belonging to the municipality 
of Irun, tendereraat the same time undertaking theelectric lighting of 
the town on a 25 years’ concession. Tenders are due by 11 a.m. Oct. 19. 

, Particulars are given in the Madrid Gazette for Sept. 11 of the con- 
ditione under which the town of Huéscar is prepared to grant a 
concession for the electric lighting of the city fora period of 25 years. 
The municipal authorities will receive tenders until Oct. 13. 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above matters, may be seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 3, Salis- 
bury-court, Fleet-etreet, London.] 


TENDERS RBOBIVED AND ACCEPTED. 


We gave in our last issue the tenders accepted by Ipawich Corpo- 
ration for electric light and power and electric tram ways plant and 
apparatus, The tenders were for specifications Nos. 3 (engines and 
dynamos), 4 (storage batteries), 5 (uverhead hand travelling crane), 
6 (feeders, mains and road work), 7 (permanent way construction 
and tramways). For No. 3 166 tenders were received from 31 separate 
firms, of these five tenders were from continental firms through their 
British agente The lowest of the 166 tenders was £6,504. 103., the 
highest £10,077. The accepted tender (che Allgemeine Electricitäts 
Gesellschaft, Berlin) was £6564 0s. Reavell engines being cou- 
tracted for. For specification No. 4 18 tenders were received, the 
lowest being £819. 63. 3d, the highest £1,952. The accepted tender 
(Tudor Accumulator Co, London) was £1,256. The two lowest 
tenders in this group were received from German houses, For speci- 
fication No. 5 10 tenders were received, the lowest (Ransomes and 
Rapier, Meri. oe accepted. The highest tender was 
£640. No foreign tender sent in. For specification No. 6 18 tenders 
were received, the lowest being £12697. 63. 6d, the highest 
£16,854. 188. 4d. The tender of Messrs. Johnson and Phillips 
Electric Cable Works, for £12,901. 84 61. was accepted. No foreiga 
tender sent in. For specification No. 7 10 tenders were sent in, 
ranging from £40,337. 153. 104. to £54,341. 141 7d. The tender of 
Messrs. Dick, Kerr & Co, London (British rails), for £41 220. 23. 
was accepted. Tenders were also invited (epecification No. 8) for 
arc lamps, but, as previously announced, no decision as to these has 
yet been made. 


Messrs. Belliss and Morcom (Ltd.), Ledsam-street works, Birming- 
ham, have received orders for the supply of a 385 н.р. engine to the 
Japanese navy, and three 400 H P. engines to the Ayrshire Gold 
Mine and Lomagunda Railway Co., South Africa. 

Gillingham District Council have accepted the following tendera :— 
British Thomson-Houston Co. (three high-speed engines and 250kw. 

tri-phase alternators, switchboard, &c.) ............. 2 . £7,672 
H. Harris (ЪшЇдїпдө)............................................ Le REEL SERIE 2,810 
Babcocx and Wilcox (boiler, superheater, mechanical chain grate 

smokeless stoker and economiser) 


FC 1,785 
215 
Messra. Willans and Robinson have obtained an order (through 
Messre. Thomas Parker, L‘d.) for the supply of a 100 н.р. Willans 
engine for direct coup iog to a Parker dynamo for Hampstead ; also 
for two 360 н.р. Willans engine for direct coupling to В.Р. dynamos 
for the South Wales Electrical Power Distribution Co. 

Lanchester Council have accepted the offer of the Hamsteels col- 
liery for providing and erecting six 32 c.p. incandescent electric 
lampe for public lighting at £10 and 45s. per lamp per annum for 
supplying current to and maintaining the lamps. 

Ilford District Council have accepted the tender of the British 
Electric Car Co. for the supply of a combined track-watering and 
sweeping car on maximum truck, with combined electrical equip- 
ment, at £800. 

Harrogate Corporation received 18 tenders for the supply of about 
600yds. of light railway, the amounts varying from £1,070 to 
£1,802. 5s. The tender of Mr. A. Koppel, at £1,227. 18s. 4d. hag 
been accepted. 

Harrogate Corporation have aiso acceptel the tender of John 
Walsh (Ltd.) for wiring the kursaal at £749. 


Swansea Town Council have accepted the tender of Mr. H. Billings 
for erecting telephone exchange buildings at £2,297. 


St. Helens (I. W.) District Council have received an offer from the 
I. W. Electric Lighting Co. to light the western district of the town 
with 30 c.p. incandescents (with 10 60 p lamps at important 
corners) for £2. 10s. рег lamp per annum. The local gas company’s 
quotation is £3. 4s. 6d. per lamp. 

Barking District Council have accepted the tender of W. M. 
Griffiths & Co. (Ltd.), for the supply of rails, fishplates, and bolts at 
£1,221. 6&, and for tramway permanent way construction at 
£6,100. 7s. 9d. | 

BUSINESS NOTIOR. _ 

Messrs. Baxter and Caunter, London agents for the Newton Elec- 

trical Works (Ltd.), the Electric and Ordnance Accessories Co., the 


Premier Electric Lamp Co., and the British Insulated Wire Co., 
have removed to 86, Charin g Croas-road, W.C. 


BANEBUPTOIES, LIQUIDATIONS, &c. 
A supplemental dividend of 118, 84d. is payable at Byrom-street, 
Manchester, іп the bankruptcy of G. H. Bentley, electrical engineer, 
formerly trading at 18, Market-street, Earlestown. 


A first and final dividend of 7s. 24d is payable at the O.R.’s, 33, 
Carey-street, London, W.C, in the liquidation of the Autocar Sup- 
plies (Ltd.), 66 and 664, Great Russell-street, W.C. 


Meetings of creditors and shareholders of the Electric Lamp 
Regenerating C». (Ltd ) were held on Friday at the London Bank- 
ruptcy Court. 

Mr. H. Brougham, O.R., reported that he had in hand a sum sufficient 
to pay the company's debts in full. The company was formed in March, 
1901, nominal capital £80,000, to carry on business as lamp manufacturers 
and electrical and mechanical engineers. The promoter and vendor was 
Mr. C. William:en Milne, and the company acquired from him certain 
British and foreign patents for improvements in the manufacture and 
repair of incandescent electric lamps. No remuneration had been paid to 
any of the directora, who were properly qualified. No prospectus had been 
issued. The whole of the capital had been issued, £20,000 against cash 
subscriptions, and £60,009 credited as fully paid in part payment of pur- 
chase consideration. Of tbe subscribed capital £17,000 was provided by 
Mr. Milne and his friends. The purchase price was fixed at £68,750, pay- 
able as to £8,750 in cash and £60,000 in shares, the company undertaking 
to discharge the obligations (not exceeding £5,000) of the syndicate to pay 
for two factories—one in France and the other in Spain. The profit made 
by Mr. Milne on the re-sale of the property to the company appeared to be 
£15,000 in shares The company traded at a loes at all three places. 
Working capital being exhausted, the shareholdera were invited in May last 
to subscribe to a loan, but the subscriptions fell short of the minimum 
amount (£4,000) required, and it was decided to reconstruct, but before 
th's could be effected a winding-up order was made. Failure is attributed 
to insufficiency of working capital, bad management and difficulty of work- 
ing the two Continental factories from London. It was open to creditors 
in both France and Spain to realise the property there for their own benefit, 
without regarl to the claims of British creditore. Negotiations were, 
therefore, entered into with the view of disposing of those assets, and an 
offer of £2,000 in cash for the whole of the company’s assets in France and 
Spain, the purchaser discharging all liabilities, was accepted. This prac- 
tically provided sufficient to pay off all the company's liabilities and left 
the other assets, estimated in the accounts at about £2,000, available for 
shareholders. Resolutions were passed for the O.R. to act as liquidator, 
with a committee of inspection. The contributories’ account shows a total 
deficiency of £77,645. 


To Let —Particulars will be found in an advertisement of busi- 
ness premises to let on lease by Messrs. Edward Deane & Sons, 
16, Friar-street, Reading, centrally situated and well adapted for 
factory purposes. 


Plant for.Sale.—Particulars of some electric lighting plant for 
sale are given in an advertisement. The plant includes two Crossley 
16 н.р. gas engines, one E. C. C. and two Morley compound-wound 
dynamos, a Pritghett and Gold Battery, &c., and can seen b 
appointment at Messrs. Jones Bros, Oakwood-court, Addison-roud, 
London, W. 


White Bros. & Co., engineers, High-street, Stratford, have for sale 
a boiler (loco type), a pair of high-pressure compound horizontal 
Ruston-Proctor engines, a Crompton dynamo, and a Ruston-Proctor 
feed heater. See advertisement, 


Catalogues.—The Paterson Engineering Co, 77, Queen-street, 
Glasgow, forward a newly-prepared pamphlet dealiog with various 
forms of apparatus for procuring pure water for steam- raising pur- 
poses on a syetem which is claimed to secure the absolute removal of 
oil and from condensation water. In this company’s system 
the tiny globules of oil which ordinarily become dissolved or 
emulsified with the water and so defy all ordinary filtering media 
are, in this system, entangled in a very fine gelatinous precipitate, 
which is claimed to secure absolute clarification. The system has 
been in use in several large lighting and power stations for some 
years, it is said with success. 

The British Thomson-Houston Co. have ready a pamphlet giving 
particulars of the B.T.H. type of Edison incandescent electric lamp, 
in the manufacture of which it is claimed a new and perfect method 
of chemical exhaustion is employed. A sheet price list, No. 48, 
accompanies the pamphlet, giving prices of various types of this lamp. 

* Interchangeable Enclosed Arc Lamps for Alternating and Direct- 
Current Circuits,” * Motor.Driven Air Compressors,” and s Twin 
Carbon Enclosed Arc Lamps” are respectively the subjects dealt 
with in pamphlets Nos. 115, 131 and 133, just issued by the British 
Thomson-Houston Co., Rugby. 

A description of single and multiphase generatora (for direct 
coupling) is issued by the Lahmeyer Electrical Co., 109-111, New 
Oxford.street, London, W.C. The description is fully illustrated, 
with views of a number of these machines actually installed. 

Messrs. Robert W. Blackwell & Co., 59, City-road, London, E.C., 
forward an advance catalogue of “ Atlas" engines and boilers, for 
which the firm are sole agents in thiscountry. In addition to Corliss 
engines, the list includes a small list comprising plain slide valve 
engines and also automatically controlled engines The latter type 
of machine has a special feature in the shaft governor, which is 


928 


claimed to, give great, economy in working. А!ргісе list accompanies 
the catalogue, and contains some useful tables for steam engine usera. 

The International Electric Co., 55, Redcross-street, Barbican, 
London, E.C, have just issued their main catalogue in its 15th 
edition. The catalogue is profusely illustrated, and contains prices 
aud perticulars of a vast assortment of plant, apparatus, materials 
and accessories for lighting, power and telephone work, the whole 
arranged with due regard to facility of referenee, which is aided by 
a comprehensive index. The list consists of nearly 200 large 4to. 
pages. 


Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exporta of British manufactured 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 


is not separately specified) from Sept. 17 to 23, with the ports of 
destination :— 

A frioa—Alexandria, £140 ; Cape Town, £232 ; Chinde, £30 ; Delagoa 
Bay, £881 (including £841 telegraph material) ; Durban, £2,230 (including 
£174 telegraph apparatus); East London, £21; Larache, £125; Port 
Elizibeth, £272. Argentina — Buenos Ayres, £584 (including £34 tele- 
graph material)  Australasia—Adelaide, £13 ; Auckland, £150 ; Mel. 

urne, £26 ; Perth, £298 ; Sydney, 286; Wellington, £198. Belgium— 
Ghent, £10; Ostend, £40. Channel Islands, £10. Denmark Copen- 
hagen, £75. Gibraltar, £25. Holland —Amsterdam, £110. India 
Bombay, £480 ; Madras, £352. Japan — Kobe, £53 ; Osaks, £569 ; Yoko- 
hama, £426. North Atlantic, £2,180 (telegraph cable). Russia St. Peters- 
burg, £147 (telegraph wire). Sweden—Gothenburg, £127 ; Stockholm, 
£65. Total £9,953, against £27,360 in the corresponding week last year 
(Sept. 18 to 24). 


PATENT RECORD. 


— ann | 
The folowing List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 

Chartered Patent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 
Nors.— The undermentioned Applications are not open to public inspection 
until after acceptance of Com pecification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is qed. 
Unless otherwise stated, the application ts made in London. - 
July 31, 1902. 

J. T. Harinaton. Manchester. Automatically controlliog the 
electric illumination of clocks and similar objec's. 

F. W. Hawpon. Newcastle-on-Tyne. Safety applianc3 for over- 
head wires. 

P. KENNEDY. Wolverhampton. Switches or cut-offs.* 

SrEMENS Bros. & Co. Transmitting the movements of a primary 
com card to a secondary compass card at a distance. (Siemens 
and Halske A.G., Germany.)* 

. C. NoRDÉN and A. H. ANDERSSON. 

and telephone.* 

. H. H. LAKE. Rail connections. (Continuous Rail Joint Co, of 

America, U. S.)“ 

. P. A. Gouin. Electrodes for secondary batteries. 

. W. T. HENLEY'S TgLEGRAPH Works Co. and Н. Savacg. Cables. 

. А. M. Martin and J. Tennant. Liverpool. Signalling devices. 

. W. L. McGowan, Sectional conduits. 

V. LówENDAHL. Manufacture of conductors.* 

August 1, 1902. 

Bury St. Edmunds. 


16,941. 
16,957. 


16,962. 
16,979. 


Combined sounding telegraph 


. L. P. Greta. 
traction. 
W. P. THoMPsoN. Liverpool. Trolley systems for electric railways 

employing & surface rail. (A. Watson, U.S.)* 

August 2, 1902. 

. G. A. G. Davies, Н. W. Kent, B. G. Stewart and G. Емма. 

or floor coupling sockets.“ 
. H. S. Cowx. Manchester. Trolley conductora. 
. L. Н. Water. Receiver for wireless telegraphy. 
17,127. W. Cork. Birmingham. Conduits for electric tramways. 
17,154. L. H. NEwTON and R. R. F. NEVILLE. Lampholders. 
17,135. L. H. Newton and R. R. Е. NEVILLE. Lampholders and switches. 
17,156. L. Н. Newton and R. R Е. NgzviLLE. Incandescent lamps. 
17,141 and 17,142. H. S. ADLER. Automatic switches. 
17,145. H. S. ADLER. Systems and lighting and power. 
17,173. F. Los ADI. Electric station indicators.“ 

August 5, 1902. 

17,19. L. M. WaTEBHoUsE, Liverpool. Resistance devices for electric 


Induction system of electric 


Wall 


heaters. 
17,202. F. T. WEiDAw and F. L.BAnNEY. Holders for commutator brushes 
of dynamos.* 
17,220. Н. H. LAKE. Electric railways. (G. E. Co., U.S.)“ 
17,222. F. W. S. Stokes. Electric cranes. 
17,285. F. Eckert. Acid - resisting and non-conducting glove.* 
17,260. H. McGiLLIVBAY. Electric lighting and apparatus therefor.* 
August 6, 1902. 
17,267. W. Towson (Baron Kelvin) Glasgow. 
pressure voltmeter, | 
17271. T. F. ReNFREW. Glasgow. Guards for electric car s. 
17,324, J. C. Feru. Electrio bonds. (M. M. Wood, U.S.)* 


Electrostatic high- 
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August 7, 1901. 

17,380. C. LzuscHngeR, Electromagnetic separation.“ 
17,584. Н. Н. LAKE. Dynamo-electric machines, (G. E. Co., 0.8.) 
17,385. H. H. LAK RB. Regulating electric circuits. (G. E. Co., U.S.) 
17,586. Electric condensers. (G. E. Co., U.S.) 
17,587. Combined carbon cutter and screwdriver for arc 

(б. E. Co., U.S.) 
17,388. Electrical distribution. (G. E. Co., U.S.) 
17,589. Insulation of high potential apparatus. (С. E. Co,, 
17,390. 


(G. E. Co, U.S.) 
17,392. 
17,396. 


la 
H. 
H. H. 
U.S. 
H. H. Lake. Clamps for trolley wires. 
G. Ноокнлм. Incandescent lamps. 
La CoMPAGNIE FRANCAISE DES TELEGRAPHES ET TÉLÉPHONES SANS 
Fit. Receiver for wireless telegraphy and telephony. (Date 
applied for, Feb. 8, 1902, date of application in France.)* 
А. BLoNDEL. Carbons for arc lamps. 
August 8, 1902. 
W. Taomson (Baron Kelvin). Glasgow. Recording mechanism. 
E. BLUNDELL. Salop. Liquid cement for insulating wires.“ 
J. E. Stack. Manchester. Trolley heads. 
G. PATROUILLEAU and A. R. Monpon. Arc lamp with alternating 


currents. 
August 11, 1902. 
B. Hopginson. Electric locomatives. 
W. Jones and J. Н. HOwRLL. Bristol. 
electrio trams. 
G. Р. Wispom. Manchester. Rheostats.“ 
H. Baugr. Electrolytic incandescent bodies particularly applicable 
to Nernst lamps. 


17,406. 


17,419. 
17,431. 
17,444. 
17,487. 


17,554. 
17,558. 


17,548. 
17,587. 


Automa'ic guard for 


17,589. Sir Н. E. COLVILLE. Movable elestric contact. 
17,611. С. J. Mopera. Electric clocks.* 
17,624. L. Н. WALTER and J. A. Ewma. Wireless telegraphy. 
August 12, 1902. 
17,653. A. Morrison and J. W. Вотгевжовтн. Manchester. Securing 
shades, reflectore or the like. 
17,667. C. J. Evans. Maximum demand indicator for alternate currents. 


17,676. R. B. BEATTIE. Stopping device for electric motors. 

17,678. R Вӧнм and E. Boum. Electric lamp globes. 

17,685. O. T. BLATHYy. Electrical motor counters.“ 

17,687. H. H. Lage. Maximum demand indicators. (G. E. Co, US) 

17,688. H. H. Laxe. Commutator brushes. (G. E. Co., U.S.) 

17,689 and 17,690. Н. H. LAKE. Are lamps. (G. E. С›., U.S.) 

17,691. "a E Armature windiogs for induction motors. (С. E. C», 

17,703. R. A. Fessenpen. Signalling by electromagnetic waves.“ 

17,704, 17,705 ani 17,706. R. A. FEssENDEN. Wireless signalling.“ 

17,707. R. A. FESSENDEN. Transmitting aud receiving signals.“ 

17,708. R. A. FEssENDEN. Signalling by electromagnetic waves." 

17,712. R. S. Stewart. Hot wire electric meters.“ 

17,722. J. W. BowLav. Overheai tra-ks. 

17,745. J. A. HzAN T. Water, acid and fireproof insulating compositions 
(Date applied for, June 24, 1902, date of applica ion in France.)“ 

17,746. J. A. HEANY. Insulating metallic surfaces and asbestos for same. 
(Date applied for, June 24, 1902, date of application in France.)* 

17,747. 

17,748. 


J. A. HRANY. Manufacture of insulated wire. (Date applied for, 
June 24, 1902, date of application in France.)* 

J. A. HAN V. Insulated wire. (Date applied for, June 24, 1902, 
date of application in France.)* 


August 13, 1902. 

17,755. A. E. HARDAEER. Lancashire. Trolley poles. 

17,757. R. C. НАвРОВ and A. A. WmirLock. Electric automatic switches. 
17,762. J. REvNoLps. Liverpool. Automatic catch-point trolley. 
17,784. J. L. Napier. Glasgow. Automatic point shifting gear for trolley 

wires. 
17,794. Sıemens Bros. & Co. Actuating controlling appliances of electric 
railway car motors. (Siemens and Halske A.G., Germany.) 


17,811. К. S. Lemström. Insulating apparatus for currents of high 
tension.* І 
17,812. М. L. Ѕогаві. Receiving and recording apparatus for wireless 
telegrapby. 
47,822. E. Dv Bois. Time switch.* 
August 14, 1902. 
17,841. F. Н. Lonmo. Producing and shaping electric current 
17,847. A. B. Brown. Glasgow. Telemotor apparatus working from s 


distanoe, 
17,867. A. F. Hauss. Moisture and water-proof fixture and guard." : 
17,885. R ScHARrF. Germany. Producing currents of high frequency. 
H. BREMER. Arc lamps. " 
J. J. STRANGER. Curative treatment by acid of electricity and 


oxygen. 
. F. ў GREEN. Arc lampe.“ 
. J. A. Rianon. Arc lamp.“ 
Н. Luray. Electric ignition for explosion motora.“ 
. G. С. FRickkn and W. M. Morpey. Electricity meters. 


August 15, 1909. 
. B. Ховтн. Liverpool. Electricity meters. 
. G. L. Martin. New York. Marine electric light fixtures." 

L. G. Nilson. Electric interrupter& (Date applied for, May 1% 
1902, date of application in U.S.)* . 
17,996. L. G. Nizsow. Driving mechanism for electric road vehicle 

(Date applied for, May 14, 1902, date of application in U.S.) 
17,997. L. G. Nitson. Controllers for electric motors. (Date applied for 
May 15, 1902, date of application in U. S.)“ 
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SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of Bd. each 


1901. 
13,583. Rouri. Regulating eration of electricity at generating 
b * tations. (Date applied for Dec. 22, 1900.) 


13,747. Musso. Page printing telegraph. 

14,423. Stark. Combined telephone, telegraph, electric light and power 
system. 

15,069. Kress. Lead fuse for electrical plant. 

15,467. Bose and Butt. Wireless telegraphy and other signalling. 

15,579. Boutr (American Alkali Co.). Electrolytic apparatus. 

15,880. Barrisg THomson-Hovston Co. (Hewlett). Electromagnetic con- 
trolling apparatus for surface-contact electric railways. 


15,881. Ватізн THOMSON - Houston Co. (Potter) Surface-contact electric 
railways. 
15,882. BRrrisH Тномвох-Носвтон Co. (Case) Electric brakes, 


16,056. CumiTT. Electrical apeed-indicating apparatus. 
16,123. Jacos. Terminal couplings for conductors. 

16,150. LAWRENCE. Arc lamp safety winch. 

18,228, EcksTEIN and BELL. Testing electrical alarm systems. 
16,519. Scarr. Electric rotatory speed indicator. 


16,616. Вост (Christensen) Controlling apparatus for electric motors. 
16,628. Newton. Interrupters for induction coils. 
16,710. Cox. Switches. 


. Wricut. Cord grip for electric pendant lamps. 

. Boum. Driving gear for dynamos. 

. DEAN and Instone. Safety life- guarde. 

. Вонм and MzwckHorr. Electric locomotives operated by accu- 
mulators. 

. GRINNELL and GoEPEL. Apparatus for hauling cables. 

. Hickey. Electric controlling switches. 

„ Bosz and BULL. Detecting light, Hertzian or other radiations, 

. TAYLER. Paper insulation. 

. Von ZwRIGBERGK,. Controllers. 

. VON ZWEIGBERGK. Current controllers. 

440. HALLIWELL. Automatic cutout for trolley wires. 

19,514. Тномрвон. Electromagnetic oscillating apparatue. 

19,660. SHoRT. Safety apparatus for trolley cara. 

19,686. SHORT. Arc-rupturing devices. 

19,757. Lewis. Controlling arc lamps. 

19,770. Dusois. Demand indicatore. 

20,423. BunNAND. Transformers and the like. 

22,152. HircH. Cable conductors. 

22,477. JoHNSON (Hartmann and Braun). Electricity meters. 
‚898. CLAREMONT and HYDE. ери раа in cable machines. 

23,446. рио (General Incandescent Arc Light Co.). Automatic circuit 

breakers. 

23,756. JosgPH. Mechanical converters of electric current. 

26,474. ABEL (Siemens and Halske A. G.). Electric valve for air brakes. 

26,536.. HoPrELT. Electrodes for arc lamps. 


1902. 

4,956. Oates. Conduite or pipes for electric cables. 

5,045. Номт. Trolley frame and head combined. 

5,6184. CzRvEBA. Interrupters for induction coils. (Date applied for, 
March 6, 1902.) | 

9,517. GowLLanD. Electric quantity meters. 

9,525. Мигвотвкү. Insulating tubes. 

9,360. ALBERTSON. Railway cars and magnetic appliances. 

9,511. RANDOLPH. Insulating compounds. 

9,800. Ericsson. Ringing keys for telephone switchboards. 

9,801. Ertcesox. Telephone jack-stripe. 

9,812. Boutt. (Siebert and Tempel). Electrolytic production of a 
bleaching liquor and caustic alkali lye. 

9,825. HaLL. Electric fuse boxes for street mains. 

. BARKER, Connecting electric lamps for temporary use. 

. British Тномзох-Носвтон Co. (Churchward). Pole-pieces for 

dynamo-electric machines, 


9,978. British THowsoN-HousroN Co. (Churchward). Pole shoes for 
dynamo-electric machines. 
10,097. BARLOw and Youna. Conduits and jointing same. 


. MuRPHY. Armature windings. 

. REDDING and DEEkBING. Storage batteries. 

. Bristot. Portable batteries, plates and the like. 
. SróLL. Trolleys for overhead conductora. 
10,594. RiLEY and Rowixd. Cleats. 


10,856. Norpen. Switchboards for illuminating electric signs and auto- 
matically actuating same. | 

10,888. CznEBOTANI and SILBERMANN. Electromagnetic devices for pro- 
ducing oscillatory motion. | 

10,943. GAGNE and Bonneau. Trolley guards. 

11,072. British THomson-Hovston Co. (Wood). Switches. 

11,073. British THowsoN-HousroN Со. (Wood). Controlling electric 


circuite, 
11,077. Ввітіѕзн Тномвок-Ноовтон Co. (Batchelder). 
tension conductors. 
. Baitish Taomson-Hovuston Co. (Sargent. Multipolar electric 
switches, : 
. British THoMsoN-HousToN Co. (Stewart). Third-rail insulators. 
ADDENBROOKE. Switch-box apparatus for testing, standardising or 
calibrating electrostatic instruments and measuring currenta. 
. Laxe. (Pinchard) Switches and regulating sockets. 
. Heys. (Hutchinson Acoustic Co.) Portable telephonic apparatus 
for persons of impaired hearing. 


Supports for high- 


COMPANIES’ MEETINGS AND REPORTS. 


— — — 


Chloride Electrical Storage Co. (Ltd.). 


The ordinary annual general meeting was held at the company's works, 
Clifton Junction, near Manchester, on 16th inst. | 

Dr. EDWARD HOPKINSON having temporarily taken the chair, eaid 
the shareholders would be surprised not to see the accustomed figure of 
Dr. Bowman in the cbair. He regretted exceedingly to inform them of 
that géntleman’s resignation, since the report was issued, of his position as 
director of the company and chairman of the board. Dr. Bowman's 
resignation had been accepted by his oo-directors with great regret, he 
having held the office of chairman for six years, and devoted himself with 
much ability to the interests of the shareholders. Under the circum- 
stances the board had elected as chairman Mr. William Bannister, J.P., of 
Cork, who had been a director for some six years. Mr. Bannister was loth 
to assume the duties of an arduous office, requiring & considerable amount 
of time, but he had agreed to accept the post, at any rate for a time. 

Mr. Bannister having taken the chair, 

The SECRETARY (Mr. H. Dell) read the notice convening the meeting 
and the auditors’ certificate. 

The CHAIRMAN said, with reference to the balance-sheet, as a share- 
holder he considered the figures to be eminently satisfactory in every way. 
The company had never been since its inception in so strong a position. 
The company had now acquired such a bigh position, technically and finan- 
cially, that although up to the present sbares had been unealeable, there 
was now quite an inquiry for them. He considered the company was 
now in such a position that the shareholders might look to receiving a 
satisfactory return on their holdings. He then moved. the adoption of the 
report and accounts. 

Mr. HARVEY seconded the motion, which was carried unanimously. 

The dividend on the 6 per cent. preference shares (less tax) was then 
declared, and a dividend of 8 per cent. on the ordinary sbares (tax free) 
from April 14 (the date of the reduction of capital) to June 30, the end of 
the financial year. The тере. director, Мг. Bannister, was re-elected, 
as were the auditors (Messrs. Parkinson, Mather & Co.). " 

A resolution expressing the shareholders’ regret at Dr. Bowman's гевір- 
nation, and recording their appreciation of his services to the company, 
was approved, and a vote of thanks to Mr. Bannister for presiding was 
then passed, and the meeting terminated. 


Willans and Robinson (Ltd.), 


The seventeenth half-yearly report of the directors (for the half-year to 
June 30, 1902), atates that, after writing off £4,804. 4s. 10d. as depreciation, 
and paying debenture interest, the balance credit (including £7,035. 11s. 2d. 
brought forward) is £33,449. 13s. 9d. The directors propose dividends on 
the 6 per cent. preference shares, and at the rate of 10 per cent. per 
annum on the ordi shares, requiring together £26,666. 8s. The amount 
payable to the directors is £919. 7s. 2d., leaving an available balance of 
£5,863. 18s. 7d. £475 is put to reserve, leaving £5,588. 188. 7d. to be 
carried forward. . . 

Since the last report the Admiralty has ordered Niclausse boilers for 
two more first-class cruisers (H. M. S. Carnarvon and Devonshire’’), 
making four of this class in all, and more recently Niclauese boilers have 
been ordered for a new battleship, thus bearing out the previously-expressed 
expectation that the merits of the boiler must soon receive fuller recog- 
nition. These boilers, aggregating (with those of two small vessels not 
included in the above) about 100,000 H.., are being constructed under 
licence from this compeny, pending completion of the new boiler works at 
Queen's Ferry. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

BRITISH PROMETHEUS OO. (LTD.) — Reg. Sept. 17, capital £4,000 in 
£1 shares, to acquire patents relating to improvements in electrical resis - 
tances and the manufacture thereof, and in electric cooking, frying or 
roasting apparatus and heating devices, to adopt an agreement with L. M. 
Waterhouse, and to carry on the business of manufacturers of and dealers 
in electric heating and cooking apparatus and accessories, manufacturers 
of electrical apparatus, fittings, machinery and accessories, &c. The 
subscribers are : — Н. Skipworth, electrical engineer, R. Crampton, engineer, 
T. W. Harvey, E. Sheppard, electrical engineer, C. E. Gunner, electrical 
engineer, G. H. Collins, engineer, and J. D. Morrison. L. M. Waterhouse 
& Co. аге the first managers. 

BURN'8 PATENT TRAMCAR LIPE.GUARD SYNDICATE (LTD.)— Reg. 
Sept. 12, capital £2,000 in £1 shares, to acquire patents obtained by or on 
behalf of R. S. Burn in respect of a safety guard for electric tramcars and 
the like, to manufacture and deal in such guards and to on the 
business of ironfoundere, electrical engineers, &c. The first directors are 
R. S. Burn, J. A. Brown, H. Colbeck, J. W. Powell, J. E. Walker and J. 
Watson. Reg. offices, 12, Bowlalley-lane, Hull. 

LONDON MOTOR OMNIBUS SYNDICATE (LTD.)—Reg. Sept. 5, capital 
£3,020 in £1 shares (20 founders), to construct and work omnibuses, 
vehicles, &c., by electricity or other power. Reg. office, White House, 
17-18, Telegraph-street, E.C. 

W. T. SEELDING & CO. (LTD.)— Reg. Sept. 8, capital £10,000 in 1 shares 
to carry on the business of electrical and mechanical metal workers, manu- 
facturers of electrical fittings and apparatus, &c. The first directors are 
W. T. Skelding and C. W. M. Adams. 
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THUNDERBOLT PATENT GOVERNOR CO. (LTD.)— Reg. Sept. 2, capital 
£35,000 in £1 shares (15,000 preference), to adopt certain agreements for 
the acquisition of the business of a company of the ваше name, to acquire 
from E. Thunderbolt certain patents, and to carry on the businesses of 
engineers апа metal founders and workers, tube and wire drawers, electrical 
engineers, &c. 

UNITED WAGON CO. (LTD.)—Reg. te 10, capital £100,000 in £1 
shares (50,000 preference), to acquire the businesses carried on by Wt eeler 
and Gregory (Ltd.) and the Albion Carriage Co. (Ltd.), and to carry on the 
business of builders, repairers and hirers of waggone, railway rolling stock, 
electrical and mechanical engineers, bras: founders and finishers, &c. Reg. 
office: 6, Great Winchester-street, Е.С. 


BRITISH ELECTRIC TRANSFORMER MFG. CO. (LTD.) -In return to 
Aug. 15 the capital is given as £50,000 in £1 shares, and £1 per share has 
been called up and paid on 20,000 ; 20,000 shares are considered as fully 
paid. Mortgages and charges, nil. 

CHADBURN (SHIP) TELEGRAPH CO. (LTD.)— In the return to June 28 
the capital is given as £120,000 in 60,000 preference and 60,000 ordinary 
shares of £1 eacb, all taken up, £1 per share has been called up and paid on 
50,000 preference and 50,000 ordinary shares. £20,000 is considered as 
paid on 10.000 preference and 10,000 ordinary shares. Mcrigages and 
charges nil. 

CHILI TELEPHONE CO. (LTD.)— The return to July 31 gives the capital 
as £250,000 in £5 shares, of which 44,000 have been taken up. £5 per 
share has been called up &nd £220,000 has been received. Mortgages and 
charges, £56,000. 

GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The return to Aug. 15 
gives tbe capital as £5,000,000 in 250,000 preference and 250,000 ordinary 
shares of £10 each, of which 180,527 preference and 180,527 ordinary have 
been taken up. £10 has been called up aud paid on eich. Mortgages and 
charges, nil. 

LANGDON-DAVIES MOTOR CO. (LTD.)— The return to July 31 gives the 
capital as £70,000 in 20,000 preference and 50,000 ordinary shares of £1 
each, of which 16,100 preference and 47,274 ordinary shares have been taken 
up. £l per share has been called up on 17,907 shares and £17,907 bas been 
received. £47,467 is considered as paid. Mortgages and charges nil. 

MEXICO ELECTRIC TRAMWAYS (LTD.)—In the return to June 25 the 
capital is given as £1,000,000 in 500,000 ordinary and 800,000 preference 
shares of £1 each, all of wbich have been taken up. £1 per share has been 
called up on the preference and £500,000 has been received. £500,000 
considered as paid on ordinary shares. Mortgages and charges £400,000. 


THOMAS PARKER (LTD.)— According to the return to June 30 the capital 
is £75,000 in £10 shares, all of which have been taken up. £10 has been 
called up and paid on 5,750. 1,750 shares considered as fully paid. Mort- 
gages and charges £58,700. (£200 debentures subsequently issued.) 


SCHATTNER ELECTRICITY METER СО. (LTD.)—According to return of 
Aug. 26 the capital is £50,000 in 37,500 ordinary and 12,500 deferred shares 
of £1 each, of which 15,000 ordinary and 12,500 deferred have been taken up. 
15e. per share has been called up and paid on 15,000 ordinary, and £12,500 
is considered as paid on 12,500 deferred sbares. Mortgages and charges, nil. 

SIEMENS BROTHERS & CO. (LTD.)—The return to June 12 gives the 
capital as £600,000 in £5 shares, all of which have been taken up and paid 
for in full. Mortgages and charges £150,000. 

SUNBEAM LAMP CO. (LTD.)—In the return to Sept. 10 the capital is given 
as £25,000 in £10 shares, 1,765 of which have been taken up. £10 per 
share has been called up on 908 shares and £9,080 has been received. 857 
shares considered as fully paid. Mortgages and charges £5,150. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 cent. (since Feb, 6, 1902). Price of 
silver 2514. per oz. (Sept. 25). Consols (22 per cent.) 93—93} for 
money, 95—954 for account; 24 per cent. 95] —953 (Sept. 25). Consola 
Pay day, Oct. 2; Stocks and Shares Continuation Days, Oct. 13 and 
28 ; Ticket Day, Oct. 14; Pay Days, Sept. 26 and Oct. 15; Mining 
Share Carry-over Days, Oct. 10 and 27. 


CALCUTTA ELECTRICITY SUPPLY CORPORATION (LTD.)—An interim 
dividend for the half-year ended June 30 at the rate of 6 per cent. per 
annum bas been declared, payable Nov. 15. 


DICK, KERR & CO. (LTD.)—The report for the year ended June 30 states 

that tbe profits amounted to £103,758. After paying debenture and loan 
interest and trustees' fees, and reserving the sum required for premium 
payable on redemption of present debenture stock, there is a balance of 
£97,074, to which is added £27,795 from last year, making £121,868. It 
is proposed to pay the dividend on the 5 per cent. preference shares 
(£6,000), to carry one-fifth of remaining profits (£18,215) to reserve, as 
required by trust deed securing debentures, also to carry a further 
sum of £21,785 to reserve, making £40,000, to pay a dividend of 10 per 
cent. and a bonus of 20 per cent. on ordinary shares (£48,700), and carry 
forward £30,868. The resolutions for acquiring the shares of the English 
Electric Mfg. Co. (Ltd.) were duly passed, and the exchange of shares will 
be carried out in due course. Steps will be taken to acquire the few out- 
etandiog shares, and arrangements will be made with the debenture-holders 
of both companies at an early date. 
_ DIRECT SPANISH TELEGRAPH OO. (LTD.)—It has been decided to pay, 
in addition to the dividend on the 10 per cent. preference shares, an interim 
dividend at the rate of 4 per cent. (tax free) on the ordinary shares for the 
half. year ended June 30, payable Oct. 1. 


EASTERN TELEGRAPH CO. (LTD.) — Payment will be made on Oct. 15 of 
a dividend at the rate of 34 per cent. per annum (less tax) on the preference 
stock of this company for the quarter ending Sept. 30, and the neual interim 
dividend of 14 per cent. on the ordinary stock (tax free) in respect of profits 
for the quarter ended June 50. The transfer register wiil be closed from 
Oct. 8 to 15 inclusive. | 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH 00. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended June 30 of 23. 6d. per share (tax free), payable 15th prox. The 
share register will be clused from 7th to 14th prox. inclusive. 

FOLKESTONE ELECTRICITY SUPPLY ОО. (LTD.)—An interim dividend 
at the rate of 4 per cent. on the ordinary shares for the half-year ended 
June 50 has been declared, payable Oct. 1. 

SLOUGH AND DATCHET ELECTRIC SUPPLY CO. (LTD.)—During the 
week tbis company has invited subscriptions for capital. 

STOCK EXCHANGE NOTICES.—Oct. 1 has been appointed a special 
settling day for £150,000 4 per cent. debenture stock of the /sle of Thanet 
Electric Tramways and Lighting Co. (Ltd.),and the securities have also been 
ordered to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


. 42 
iae Week g Ino. AGGREGATE. 
en or ' 
_ | | (a) НО d Amount. nae (а) 
| & £ | E £ 
Aberdeen Corporation...| Sept.13 | 1,088 | + 266 15 | 17,461 |+ 4,290 
Ayr Corporation „ 20 575; .. 18 | 7,259 "i 
*Birmingham Tramways| , 20 4,951 + 34 11 | 54801 |+ 1,723 
*Blackburn Corporation..| ,, 19 | 755 + 3 26 | 21,834 |+ 8,14% 
Blackpool Corporation... , 18 1,611 + 38 25 ; 30,789 |- 267 
Blackpool and Fleetwood „ 20 , 1,144 + 136 12 , 16,418 |- 536 
Bolton Corporation ...... „ 21 1,6581 + 129 25 41,155 |+ 2,583 
Bournemouh Corp ratoj „ 17 345  .. ^ m ss 
Bradford Corporation . „ 21 3,434,+2,120 24 81,827 |+ 55,301 
Brighton Corporation.] . 21 998. .. 43 32,293 - 
Brisbane Tramways....|Aug. 6 2,271 + 404 6 13,719 |+ 2720 
Bristol Trams & Carriage| Sept.19 4,820 + 691 17 | 56,722 11,154 
Buenos Ayres & Belgrano Aug. 24 2630 + 5 8 | 22,607 |+ 1,035 
Burnley Corporation . . Sept.20 | 6176 + 421 125 | 16,930 |+ 7,238 
Calcutta Tramways Co... „ 20 1818.963 N, 854 12 RS 6.779 |+ B60,7:0 
Cardiff Corporation |, » 20 1,5811 25 355,195 | .. 
Carlisle Tramways CO. . , 20 195 + 15138! 6,776 |+ 450 
Central London Railway „ 20 6,324 + 451 12 | 75,557 | + 6,246 
Chatham & Dist. Lt. Куз T em oe „ er —— 
City & South London Ry.| „ 21 2,851 + 811, 12 | 35,216 + 10,945 
Cork Elec. Tram ways Со. „ 18 821 + 256 §37 | 21,850 |+ 4,000 
Devonport & Dist. Trams| „ 12 501 T 60 363 15,928 |+ 598 
Doncaster Corporation. 7 газ КО, " ves 
Dover Corporation ...... „ 20 251 - 5 25 6, 255 — 139 
Dublin & Lucan Railway} ... |... “АН ere | m ^ 
Dublin Southern Dist... , 19 912 T 29 12 14,409\:, 105 
Dublin United ............ „ 19 3,794 f 107 112 47,579 
Dudley— Stourbridge ..| „ 12 9117 102 364) 27,555 + 5,585 
*Dundee Corporation . ,, 17 787|+ 98 817 | 13,810 + 1,366 
East Ham Council ...... (nn T ТЕ SG > IE 
Gateshead & Dist. Trams „ 12  874/+ 249 364 26,893 + 4,594 
Glasgow Corporation. „ 20 12,936 -1,022 16 192,453 - 6,485 
Gravesend ................. „ 12 92394, .. 6: 1,353 e 
Greenock & Port Glasgow ,, 12 609|+ 364 363 18,474 |+11,237 
Hartlepool Tramways..| „ 12 297.+ 24 361 9,507 + 1,182 
Hull Corporation „ 20 1.714 r 55 25 | 44,140 + 1,908 
Isle of Thanet Со. ......| „ 20 1,265'+ 233 12 | 18,266 |+18,499 
Kidderminster & Dist...| „ 12 153'+ 18 364 46:5 + 12 
Leeds Corporation ...... „ 20 5, 227 41,025 25 |135,196 |+12,615 
Liverpool Corporation.. „ 15 10 430 + 780 37 359,314 + 28,990 
Liverpool Overhead Rly.| „ 21 | 1,514 — 61 112 19,352 — 1,199 
Manchester Corporation| „ 20 5,578|+ 5,250 66 196,349 - 
Merthyr... e . . . » 12 204/— 33 364 7,452 - 1,380 
Middleton . .... „ 12 305| .. | 244 7,795 ... 
Newcastle-on-Tyne Corr i 892 кз e 
Oldham, Ashton & Hyde. ,, 12 691|+ 200 364| 19,501 + 901 
Perth(W.A.) Elec. Trams ,, 19 934|+ 209437 | 39,457 + 6,727 
Poole & Dist....... 452 0 » 12, 358 + 140 56} 9,573 Б 128 
*Portamouth Corporation| „ 20 | 1,831 |+ 828) ... dus — 
Potteries ........... ss » 12 1,6628|- 32 36: 53,472 + 2,099 
Rothesay .................. „ 12| 201|+ 5] 34 1,008 + 300 
Salford Corporation ...| ... | .. e gen 
*Sheffield Corporation. „ 21 4,238 |+ 423| 12 51,667 +1115 
Southampton Corp. ...... п tags T € sai e 
Southend Corporation... , 17 566 f 63) 24, 7,886 e 
Southport Tramways ...| „ 12 338|+ 120, 364| 9,582 + 3,396 
*S. Staffordshire Trams. „ 12 746|- 166) 364) 28,095 - 261 
Sunderland Corporation. „„ 20 1, 120 — 14 ... К oe 
Swansea Trams. .. „ 12 536|- 6| 364| 17,439 +. 1,118 
Taunton Trams... „ 12 77|- 34) 561 2,470 - 159 
Tynemouth & Dist. ...| „ 12 426/+ 108 361 11,056 + 1,238 
Weston-super-Mare......| „ 10 289 184] 4,618 e 
Wigan Corporation ...... i 85 "m ss 2 — 
Wolverhampton District! „ 12 339 ＋ 215 36}! 6,971 4.601 


(a) These comparisons are with the corresponding period last year. 
: Fartiy electrical. t Minus 8 days. 1 Minus 2 days $ Plus © days, I Plus 5 days 
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OUNT PREVIOUS * PER BUSINESS DONE 
pe — — d NAME, WEEK'S Рази, Wednesday, CENT, DIVIDEND DUE. DURING WEEK 
АЖО. | amann | DEED SEPT. IT. Sept. 24. '| YIELDED. ENDING SEPT. 24, 

PA á E А ELECTRICITY SUPPLY. : ит А n А i £s d. | "e Lowest 
А eA — * Gr’nw’ob a aang m non fully I — 
Stock 44% Do. 4j 1st Deb. Stock Prv. Certs, Grad. & con.).. | 103 106 108 106 46 0 ни ба 
7,500 10 14/0 Bournemouth and Poole Elec. Suppl позне вае ж 1 2 Я 3 1 2 18 Б 1 8 Lond oon oon 
7,600 10 46 | De. per Cent. Oumulative el ына 9 104 91 10; 4 5 9 ese -. — 
si | т | a% үксү Gear] m на у bes : UM E 
y ^ Bron n eng! Elec. Supply Ord ..... ..... — Y 
20, % 5 | ж | Do ^; e JE LU 10 10) | B 5 March and september s 
82,000 £ 86 | Calcutta Nag. — Ord. (1 to 90, 000) ceu meno 7 8 74 8% 810 7 — St - 
1^,000 5 ms Do. (30,001 to 40,900) .. 7 8 7 Ы — | 
£250,000| Stock 4% | Central Electric Supply Со, 4% Guar, Deb. Stock... 105 108 105 108 814 8 ecc 10} өө 
50,000 ` 4U | Charing Cross & Strand Elec, Вар. (t to 50,000) . ə 94 9 91 5 5 8 | February and August eM — 
20,000 5 ... Do. (50, 001 to 70 ,000) ТО Oe ee ee eee eee E 8 9 8 9 nee = * 
70,000 a 2/3 Do. 4% per Cent. Preference пч t 6 54 6 3 15 0 Т » ; 5} 5% 
40,000 5 — Do. City Undertaking 44% Cum. Prei. 4 5t 44 54 eee es — е 
200,000 | Stock 4% Do, 4% Deb. Stock Red.. 105 107 105 107 814 9 106$ * 
44,436 5 1/6 „Chelsea Elec Supply Ord. (Nos.1-14,000420,501-50,986)| 64 tł bk —5 212 2 | March . — е 
140,000 | Steck «4x * per Cent. Debenture Stock (red.) . 109 112 1009 112 4 0 6 | June and December... Е ese 
70,596 10 | 100 | Of T n n Bleotric Lighting Ord. . . . 9 10 9 10 5 0 0 | February and August — — 
10 6/0 . be. $ per Cent, Cumulative Pu ` сыл. 12} T 191 285 4 811 | January and July .... 1% өөө 
£400,000 | Stock 6X | & per Cent. Debenture Stock (red.) xc. ME 128 178 178 318 4 June and Decem eve сее 
4800,00 | Btock 4x e 44% 2nd Deb. Stock Certs. (all pd.) . | 1C3 108 103 166 4 5'0 m — eas 
£0,000 10 4/0 | County of London and Brush Prov. Ordinary 8% 9i 8} 9j 443 — — 
20,000 10 6/0 Do. брег Cent. Oumulative нен | ih 1% 14 12 416 0 | Marchand September 23 . 
wc ж 44% Do. ү Deb. Stock (all pd.) Mass aes air пе ma E - — m 13 eee 
4/6 Folkestone Electricity Supply Co. O Ону 27 eee t eve ose deo 
g ric к 48 H Do, A lst e Stock (red. $ 94 vw" е та “ EC 5 0 0 eee | oe eee 
/ ove E © Fee e PER ЕСОЕНС ве ose e.. 
31,000 > 5/0 Kensington and ug ridge U ee саро 1—4 114 10 r^ 4 611 рМ ses өз 
10,000 3 6 | De" Oen:. Ist 6 61 6 4 811 | January and July ..... one et» 
000| Btock é Do, 4% Deb, Stock (red.) . егег» tk. (red.) 101 104 101 104 8 16 11 еза - on 
$115,000 Stock 4X Kenstn.& Kngtbg.Co. & Noting ЕШ 0 884 105 108 105 108 815 0 bi eon d 
£111,000 i аз» London ar арра ААЛЫ 12 2] 1 21 y өөө 2 өзө 
5 2/6 Dé Carine d satt Deben — 7 +e 43 53 4 б 6 0 0 ter 2 eee 
£260,000 | Stock 4% 8 aoe 96 99 (6 99 4 1 2 | Mar. June, Sept. t.,Dec 974 963 
100,000 10 7/0 Metropolitan E Elec. В . (1 to 85 "r^r ew ШШЕ! a 15h 164 | 4 410 | April and October...... 16} It, 
,000 | Steck | 41 Do. per Oen a Stock First M. 110 115 110 115 3 18 11 June and December — - 
Stock 8i e MET, Cont, Mort, D Mort, Deb. Stock (rod. ... 99 102 £9 102 з 9 2 РА 1013 ene 
10,852 10 6/0 ‚элтр eee 13% 14 134 14% 4 2 9 March *** OFF 299 999 Oe өөө ө, 9 ove 
12,194 5 2/6 Oxford Nleotrio Ord ee eee 5 6 5 6 4 8 4 " „өө 
£50, Btock * | Do. 496 Deben Stock LLLI 98 101 98 101 3 19 7 ew eos ose 
300, 1 s.. Rand Electric TORCH * **„b oeo ren 1 i 1 i eee * Leod 
£135,000 | Stock - | River Plate Elect. Lt. & Traction 87 lst Mor.Deb...| 70 75 70 15 — January and July .... 2и ese 
£100,100 100 44% Royal Electric Oo. of Montreal 44% 1st Mrt.Dbs...| 103 1(5 108 105 4 7 0 | April and October...... -— - 
40,000 b 50 | Bt. James s and Pall Mall Electric At 15 `6 15 16 410 8 | February and August — T 
30,000 5 3/6 De 7 per Cent. Preference .............. 8 8è 94 5i oe 813 8 " a ове 
150,000 Btock | 84% Do. 3} per рег Cent.Debenture Stock (red... 98 101 £8 КІ ЖЕ ЧУ; 23 9} aie 
12,000 E = Smithfield Markets Electric Supply оак 11 2} 13 2} әз — - hei 
4 52,000 Stock 4x Do, 4% Debentures 5862111 9999 9^ ооз 80 90 80 90 4 8 11 өөө see Lond 
65,000 s „ | South London Electric Supply err asc oa 2} 3 2: 8 — n" ме 
30,000 5 ^ Urban Electric 8upply (RB DOREY Lu an toe ves idus. 2 34 21 33 js ous 3 one 
80,000 5 > Do. 5% Cum. Pref.. — 2 3% T 38 T | - 
110,000 4 56 | Westminster Rleetri^ Rapplv Ordinary . . 11 12 1 12 411 8 | March and September 113 1% 
28,141 b 1/3 Do. 5 per Cent. Cum. Prei. e ^ 6 6; 6 е4 8 16 11 vee - өө 
467,100} — 108 AX Meine pi Deb. (red,). 98 102 68 102 818 5 |J d Jv) 
, | *African Direct Telegraph 4 eb, (red. ]. anuary and 03у ...... te oe 
2b 10 cee Amazon Tel Бө pa = — 9949 e LII Б ti 3è 44 " oe Jure tad December е "е .~ 
£119,700 100 soe Do, t per t. Debentures POSS. om d No 70 80 70 80 eas ее per oe 
£T: 8,840 Btock 15,0 lo. American Metas: pooto FECES” C04 099 0994 HET OFT 063 OO Om fees 47 59 47 50 5 17 0 Feb,, May, Aug., Nov. 48 eee 
23,105,580 Stock 80/0 * FP 94 91 93 6 3 2 » " 983 9: 
£3,105,680 Btook 2/0 Do. Deferred ............ —— TP 7 8 77 7 1 5 9 „ ' 7i 75 
818,888,800 8100 81 Commercial Cable Oapital Stock. ...... 160 4272 60 10 414 2 Jan., Apr., July, Oct. . - 
1,841,209 | Btook à Do. á per Cent. Debenture Stock. sse. #5 7 95 97 4 2 6 T , ! tł 951 
16.000 10 4/0 Cuba Submarine Ordinary MI Бой за ево воч 504 606 0: 5} f 4 5} 63 6 13 4 February and August see eee 
000 10 10/0 Do. Preference T 14 13 14 72€ " " — 
18,000 : 2/0 | Direct Spanish 3 To t . 2 3i 4 34 : * х. April and October...... - - 
5/0 Сз; 5 Оеп ulative Prefsrenoe „өө I" L] eee өөө 
£30,000 50 4x 4 жы Cent. Debentures ......... e 997 108% 9) X 1034 4 7 8 | January and Ушу öss өөө vee 
60,710 20 4/0 W States Cable 103 11 163 1t 518 2 | Jan., Apr., July, Oct. - 
4 96,200 100 44% | Direct West India Oable 44% Rg. ‘Db. (within Nos. 1 100 103 10) 1603 4 71! | June and mber ... — — 
24, 000, 00 Stock 65/0 | Bastern Ordinary „Ito 1,200) (red.)... 121 123 121 193 5 8 6 | Jan, Apr., July, Oct. | 12:{ 124 
1,055,565 Stock 17/6 Do. I per Cent. Preference Stock . £0 t3 9o 93 315 8 | 923 904 
£1,584,645 | Btock | 4% |+ ро. 4 per Cent. Mort. Deb. Stock (red.) ...] 108 1! 108 111 813 0 | May and November. 103 - 
800,000 10 2/6 | Bastern Extension .... . пон 11 ААБ, 1 МЕ 154 19% 5 910 | Jan., Apr., July, Oct. 128 123 
£320,000 Stock 4% Do. 4 per Cent. Debenture Stock ...-.. se. 107 10 107 110 813 0 February and August 1081 - 
£300,000 | 100 4% |*Bastern and 8. African 4% Mort. Deb., 1909 ... .... 99 102 9 X3 818 7 "edens d and August - ove 
£200,000 25 4X Do.  4perOent. Mauritius Bub. pi oos" „| 10 / 14043 1017 1042 817 6 | May and November ... - vee 
150,000 10 5/0 Graat Northern of Oope 26 £7 £6 27 511 1 | January and July ...... - - 
4 70,000 100 44% Halifax Bermuda Oable 44% atMort.Deb. (wihnNos 99 102 100 сз 4 7 6 | June and December... aes T4 
17,000 35 97/6 | 1пйо-Юпгорөйап............................. [1 to 1,200) (red. | 38 42 88 42 519 1 | May and November ve р 
£100,000 100 6% London Platino- Brazilian 6 per Oent, Debs., 1904 . | 101 105 161 105 514 8 | March and September s% - 
£100,000 100 4% Pacific & European Tel. 47 Опат, Debs, (red.) XT 99 102 99 108 818 5 June and December... - — 
15,609 10 *West African Telegraph Shares — таа жез eT EEE SOO 8} d 3} 4 өөө эзе | = ер 
80,008 14 Weat Coast of America... вано 90099 Ot "94 697 „„ È + à À 1 oe ... oe * 
£150,000 100 4% » Do. s per Oent. Debentures воевод ERC вео COE ное... 97 100 98 M1 3 19 7 Janvary and J — * * 
88,321 10 | Went India and Panama . sesse 60686. ve i à i i May aad Novem ee ө 
84,563 10 6/0 ро. 6 per Oent. Ist Pref. © pesse „4% „%„%„%%%„6„„6% „„ 4 5} 4i 5i 11 8 6 "n " eee ooe 
4,669 10 ... По. 4 per Cent. 2nd Preference Seron "9999 *9 Fee 3 4 8 4 .. ... soe 
£80,000 100 5 е Do, per Oent. Debentures Т ee Л 99 102 99 I 2 4 18 0 January and ушу... эл4 b^ 
207,980 10 8/0 Western Toiogra (late Br zili'n Submarine). . . 114 12} 111 121 514 З Mar. June, Oct., 124 113 
£15,000 100 5Y Ро, ee бон. Debs. (2nd Series, 190€) ...... 102 105 102 145 415 10 June газ Оов, Dec. ee 
4400, 000 Stock 42 Do. i — Cent, Deb. Stock bod.) .. .. 98 Wl 9s 10: 31) 9 100% 1 0j 
44,000 50 el ros rra 33 4 Bo 4 511 1 | August 
’ Ohili T 8 hone fall aid „„ ugts 000 000 C08 See 000 000 ecc 9 eee 
224,850 10/0 8 esed e a Tans ae and Manfg, ....„......... 1,0 2/0 1,0 2/0 15 0 0 | April and October. ose - 
72,080 honte "e Telephone Ordinary 999000 020097 Beene eose i * i 4 5 v O November DID ILI eee te 
86.492 1 1 Do. 5 per Cent. Preference oes (e^ Is --— 1 1 6 0 0 п awe Aen 
£1,963,333 | Stock 6% | National Co. Preferred Stock .. e e 93 95 93 95 6 5.19 m 95 92} 
£1,966,667 | Stock | 4% | Do. Deferred Stock . . . .. 55 7 55 57 | 71710 - 57 (5 
‚000 10 6/0 Do. 6 per Oent. Cumulative Ist Preference. 12 13 12 13 4 12 4 | February and August 114 - 
49,000 10 6/0 Do, 6 per Cent. Cumulative 2nd Preference. 1) 12 11 12 412 4 " " — oe 
$50,000 5 2/6 Do. ö per Cent. Non-Oumulative 8rd Pref. . 46 T 4i ba 6 0 1 " » 5 418 
2,000,000 | Stock ых * Do. Debenture Stock 3% per Cent. 4 —. 96 99 96 99 3 10 10 | June and December... 908 - 
‚000 | Stock 4 Do. 4 per Cent. Debenture Stock (red. 102 106 1.2 106 3 15 6 РРА s.. 
171,504 1 0/51 Orlental ..... EDIDI i 14 í 1 6 0 0 22 and October... 300? а: өзә 
58,000 5 4/6 United River Plato eee et Oe Cee eee ee St ool COCO CO өе Fab ~ 41 54 4i ti 6 13 4 Jul LLLI eee te C08 Fe eote see re 
5 2/6 Do, 5% Cumulative Pref. LIII IULII 4$ 5 át б 4 16 8 | June and Decem ber eee 9% soe 
&'79,99? | Sioex 5% |* Do, 65 per Cent. Debenture teck (red.) . 101 104 101 104 416 2 | Jure and Decem ber ese 
FINANCIAL, INVESTMENT, &o. | 
мн ab | ie [Шинин treme me mt o ИЩ ud [E59 ma ipod] 
p 9999099 „6 „ „%%% 
189,041 10 8/0 Do. 6 per Oent. Preforenoé$  ....4... 0 sees: 13 183 13 133 478 м-н 9% D S Cc 
пуга) 8 4/0 Reuter’ 8, FEROS ERE 99495952 599599994294 4949924 OOS 949 09€ LOO O04 O46 ООУ 7 7 5 14 8 and Octobert...... soe 
1 1:08 18100 Cert 6% Submarine Cables Trust E LE LLIIT TTE IR 111117) 110 130 d 110 120 Ü 0 0 и 11 eee м 
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Pausmyt | AMOUNT | LAST PasvI Price EATE РЕВ BUSINESS DONB 
AMOUNT ОР Dirvi- МАМЕ, — : Изи Wednesday,| Curr. DIVIDEND DUB. DURING WEEK 
'| ВнАвв. | DEND. SEPT. 17, Sept. 24. | Үш вр, ENDING SEPT, 24. 
200,007 5 ELECTRIC RAILWAYS, TRAMWAYS, &0. А T m à 4 7 4. d ios нең | mins 
греч ntine Shares (1 to 260,007) cs rere eoe April October..... А 
0, 000 Stock ex 8 aeg MUNI Букар жазарын 125 189 125 180 4 12 2 эе 9 эзе 

90,000 10 Waya 999*99900000000000000000009* 9 11 9 11 2 14 7 oes wes ooo 

10,000 10 5/0 PS 596 Cumulative Preference ..............| 9 10 9 10 6 0 0 - — e 

£148,100 | Stock 45 Do. % Debenture Stock (red.) . . 95 100 95 10) 410 2 “ ie EM 

15,000 10 4/ Blackpool and Fleetwood TramwayS..ccccrcocccesesse | 18 16 18 16 & 12 10 =n — e- 

76,000 6 — Brisbane Electric Trams, Investment Ord. ..........- " 4 d 4 AD - ЫН - 

76,000 6 2/6 Do. 6 Cum. Prob ˖ » 000000 900999 pene 6 5 5 0 0 eoo eee 90 

400, 000 Do. X Deb. Prov. Corts. 90909050900 9000099009. 009 ө. ' 106 106 108 4 5 0 өөө ed ee 
10 Bristol Tramways and Oarriage ev) 10 81 90 321 814 2 | February and August eos — 
25, 10 Do. fally pd) . . 10 1 10 1 815 0 = Bh ‘ia 
4100, 000 Do. ũ per Cant. Debentures ...ccovcccccccocee ee 106 108 100 08 8 14 9) | February and August — eos 
10 British Oolumbia Hlectric Railway Ordinary. . 7 7 т 1 218 6 - - - 
30,000 10 De. BY Preference . .. . cessa see ee eese est coe 9 9 9j 6 5 8 | May and November... - - 
1st Mort. Debe. coe -os -oo eee sees | 10398 106 tos% 1057 46 5 © >> 
100,000 1 British tish Blectric Traction Ordinary. e | ^ 13b - 18 129 183 618 4 — e ul 19H 
100,000 10 Do. Oum. Pref. . e e eee ее» menos, | 134 18 194 13 412 6 | February and August 12,% 

900,000 Do, R 2. 125 ` 125 198 818 1 - 127 1264 
100,000 5 Buenos Ayres & 0 000 %%% 00088 00000808 M ц 16 1 eee eee eee eee 

40. 5 ро, 2 E Pref. 000000 COS 000 000 0000000009009 оде 5 53 5 5 9 1 see 5i ih 

37 5 D esce 266068 * 0100000 00006 + 00500006 00000 ece 000 000 5 5$ 6 55 5 9 1 6277 LLLI 0 

220, 000 tures . eee eee 104 107 101 107 414 8 “ Ра - 
$120,000 | Stock Ra Deb. Bt'k Prov. Gertz. (all pd. ]. 97 100 98 101 5 0 2 Ps өө ee 

70 Geistes Tene 1 Deb; оо 090900099 e 088000500 12 73 1 7% 8 17 5 oe 7% Ta 

U Do. 1st st Deb, Btock (Bed) 000 000 090 000 000 000008 & 107 103 102 4 8 1 әб Ы * 
280,000 1 El ays Bhares 8 2 2} 614 9 ө 2} Tie 
21,860,014] Stock DIEN Аче нге n Ordinary Bto e e ese | 108 106 108 106 8 15 6 | June and Deoembez..| 105 104 
,098 | Stock е a CC 70105 18 к6 108 B 14 4 КА 103 106] 
$491,998 Btock ро, erred Stock сос 000000000 GED роо 000 Or 000000004 00 103 106 108 106 8 16 6 9 өөө 
2000 106 a P Pietas DIEN Gus Fd wT u^ g па 116 3 = "bh ы 
000 фе 69% 1st Mort. Debs. .. ee 101 104 101 104 8 16 11 ove — — 
21.880, 000 Seek Oliy and South або в Ballway „ә 72 74 72 14 `811 7 | February end August 723 74 
87,500 10 e QUE Aten 60,005) 000006 00,0. eoo eo eot . 90 eoe ese ^^ 
"CP eee wm” at | amar | awe TERE 
2300.00) Stock Do. ( ) 000006000 000 000000000000 000 00000000000096 cco ое 126 12) 126 119 8 17 6 ero ш ses coe 
£150,000 Do. (1901) 909*0e005* 000000 *00000 **: 000 000 00 6 t00 -49 000 000 »9* 9€ 121 125 123 123 8 19 7 eee 124 eee 
meses EET Do. Uni 4 per Cant. eig repu 3 m ЕТА n Hs H H 7 .| May and November...) 174 116 
9 Dub OT Gna Pea Ltd., Ordinary өөө %. t eos % en 
100 Do. _ Bf par Gm Mors Debs. (red.).. —— 96 99 96 99 810 8 өө — ooo 

80,000 5 Blectric Traction of Australia 6% Cum. Pref. 43 4 êg 43 6 6 4 Pes - - 
£75,000 | Stock Do. брег Cent. Debenture Stock (red.) 99 104 99 102 418 0 sei ess ee 

18,000 10 Great Northern and Clty Bailwy Pref, Ord, (4%) .. 8 9 8 9 868 sae 8l n 

20,000 10 8 {ар ial gp cde «69 *090090 0000009909000 000009 23 24 98 24 2 17 2 March and September ooo [nd 

10,000 10 6 per Oent. — „=. 183 183 18} 18 4 7 8} ээ , as we 

1000 | stock x |t ро tipar Ое t. Debentures . 109 111 100 111 4 1 8 | January and July . оң 
‚ 80,000 5 /0 | Isle of Thanet Elec. Таа and Light'g 596 Pref, . 41 4 4 5 5 8 24 - oe 

81,600 10 1 Liverpool Overhead Railway Ordinary ............ Т 4 4 2 4 b | February and August oes " 

10,000 10 6 Do. i pe Cent Preference ...... . es 9 10} 21 10$ 417 7 к= - eoe 

$185,000 | Steeb 4 Do. a pee Oent. Debenture 99 101 99 11 8 19 8 | January and July CN - NS 

51,601 10 & | London United Trams 50% Cum. Pref, (£10 pal) 1 12 111 13 43 4 ES nj 112 

80,999 10 2/8 Do. (£7 * 7. 108. paid) . we "99909 ос о 8} ?$ tà 4 1 0 өөө ss » 

£665,841 | Stock 27 Do. 49% 1st Mortgage Debenture Stock... .. | 108 110 10: 110 512 9 i 1004 103 
£169,659 Btock 18 0 Do. Prov. Certs. (875 paid)... % озо 60 „„ 82 81 81 84 TIT eae еэ» oco 
93500, 00% 8 „000 Milwaukee Elec, Rail. & Lt. CO. ö .Mrt.Bonds| 112 117 112 117 4 5 7 бе е on 
860,000 100 Montreal Str’t dee a Le Mort. Рерв.(1908) 164 166 104 106 4 16 8 ae - - 
140,000 100 ах Do. Pebentures (1933) ..........| 168 11) 108 117 1 2 2 “i Е ма 
24,000 5 New General Oamt. t 000 9000090009000 000000 *0000- 2 B 2 8 6 18 4 ecc eoo Ld 
60,000 6 6/0 Do. H per Oent. Preference ......| 3 6 8 4 71) 0 | Мау „ноос — — 
4181, 800 100 5% Do. Cent. Mort. Debs. (Reg.).......-....| 95 98 98 (8 520 id Е ву 

160,000 | Stock 5% died Y A Elec. Prams, Ltd, 1st Mrt, Deb. Stk .| M1 165 101 10% 416 6 өө 108} 1024 
18,884 10 80 | Po ‘Miecério Traction Ordinar саис, авас 8% 9i 81 94 448 - 91 ме 
000 10 5/0 ро. Osnt, Oumulative 8888 „... 10 11 5 0 0 | February and August hi p 
4290,000| Stock aX Do. Osnt, Debenture Stock ..............| 108 111 108 111 4110 өө - ose 
, 1 m South ИС BE Hleotric Traction & Power Ord... - — й + - - — 
61,188 1 als Do, e» Preference (14/0 6 sad ds sid apeli end October... — - 
000 1 E 6 Preference ( pal өөө 006 : <0 000200 909 OO эе Е oon [T] 8 os unm 
600.000 | Stock m «X Debenture Stock (70% paid) .......... = cas January and Jal m 
&540,800 | Stock 8% Waterloo amd City Ordinar ... ... -emsoss |. 92 98 90 93 8 4 6 | Jane and December .. 93 - 

ELECTRIC MANUFACTURING &s. 
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aa 

We have received from Dr. R. T. Guazesroox, Director of 
the National Physical Laboratory, copies of the pamphlets 
which recently have been issued in connection with the test- 
ing work of the various departments of that institution. These 
“ tests pamphlets " are admirably arranged, and they show that 
no time has been lost in organising the different sections. of 
the laboratory. Naturally, in some of the departments requiring 
heavy apparatus, or more than usually delicate measuring 
instruments, there still remains much to be done. The arrange- 
ments for the Physics and Engineering departments are, as yet, 
only provisional, and the Executive Committee are desirous of 
receiving suggestions for the extension of the work and the 
modification of details. 

— 


In the pamphlet devoted to the Physics department there 
are six sections, the first dealing with “ Electricity and Mag- 
netism,’’ and the remainder with other branches of physics. 
What may be termed the standard tests are scheduled, the 
usual fee being stated. Thus,“ for calibrating a bridge wire, 
per point tested, the fee is 18, ; or, for testing insulation 
resistance of a cable at a definite temperature” the fee is 10s. 
Tests are arranged, among others, for accumulators, con- 
densers, arc carbons, magnet iron and steel, &c., the fees 
being apparently fixed upon a very moderate scale. The 
department for engineering tests comprises tests of pressure 
and vacuum gauges, indicators and their springs, besides 
other forms of gauges, and, of course, engineering materials 
generally. A third pamphlet deals with the work at the Kew 
observatory. 


_ Unue the electricity works of municipal corporations, the 
supply system of the Midland Electric Corporation for Power 
Distribution has commenced operations quietly and without 
any official inauguration. As a matter of fact, the works: are 
still in & somewhat incomplete state, and the gupply initially 
is to one consumer only—viz., the Wolverhampton and District 
Electric Tramways. The company has made provision for a 
large and varied load, however, and the fact that this is not 
yet available detracts little from the detailed description of 
the power station plant which we publish i in this i issue. 


— энн» 
} 


Охе of the most interesting parts of this К is the new 
Ferranti switch gear, employed for the first time at thege 
works. The Ferranti high-pressure switchboard, with its 
cellalar construction and the absence of any back or dan- 
gerously-exposed parts, has been widely appreciated in: this 
country, and it has, in fact, become almost the standard in 
alternating-current stations. On the other hand, the switch 
gear for extra high pressures has so far been of different 
pattern in almost every extra high-pressure supply station 
that has been erected. Our readers will, therefore, study with 
interest our detailed description of the new Ferranti gear 
which, although embodying. the advantages of the cellular, 
backless and single-pole construction, is at the same time 
applicable to pressures as high as any which are likely to 
be required in this country, and remains almost as compact 
as the ordinary Ferranti board. 

| — 

One matter must not be lost sight of, however. Although 
the new switch gear bids fair to be successful from a 
purely engineering point of view, it is evident that its oon 
struction, even when it is standardised and made in quantities, 
is likely to be far more costly than the majority of high- 
pressure switch gears which have been seen in this country 
hitherto. The oil-break switch, for example, has no less than 
20 electrical contacts in it, and in each case one element of 
these contacts is mounted on porcelain, so that the cost in 
the fitting must be considerable. On the other hand, it 
must not be forgotten that to a large extent our extra 
high-pressure practice must be different to that on the 
Continent. There the transmission, lines are mostly overhead, 
while here they are underground, and their enormously greater 
electrostatic capacity must have its effect on the construction 
of the switch gear. In the United States there are cases in 
which long underground cables are employed and extra high 
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pressures, and there it has been the custom to employ the 
electro-pneumatic switches which have been described in our 
columns on one or two occasions. These must entail con- 
siderable expenditure both in their construction and installa- 
tion, and as they have been adopted in some of the more 
modern generating stations in America, it would appear that 
it has been found necessary there to spend more on the 
switch gear than had at first appeared to be necessary from 
the experience with overhead extra high-pressure transmission 
lines. The question of first cost need, therefore, not neces- 
sarily stand in the way of the new Ferranti gear if otherwise 
it shows itself suitable for use in connection with the large 
power distribution schemes which are now being developed. 


* WLECTRO-CHEMICAL IwpusrRY" is the title of a new 
American periodical, the first number of which is now before 
us. The industry with which it deals is one of comparatively 
recent growth, even among electrical industries, but it is also 
one which—perhaps more in the United States than in this 
country—has attained to great magnitude and importance. 
Niagara Falls largely explain this, the cheap power there 
obtainable being turned to good account in a large and 
rapidly-increasing colony of electro-chemical factories. A 
copiously-illustrated article on Niagara as ап Electro- 
chemical Centre is one of the chief features of this first 
number, which also contains a variety of interesting notes and 
articles on its chosen subject matter. We cordially wish our 
contem porary a long and successful career. 

eer ыш 

ExrrniMENTS are being conducted in connection with metal 
mine development work, to ascertain whether ore chutes can be 
located by electrical means. A Paper on the subject was read by 
Mr. E. D. Owen at the American Mining Conference last month. 
It would undoubtedly afford an immense security in prospecting 
and mine development if a body of metallic ore could be located 
without the present great cost of excavating in order to search 
for it. We fear, however, that electrical or other scientific 
methods of ore location will have to be improved far 
beyond existing means before it will be safe to put 
final confidence in them. The particular method which 
seems to have resulted in a measure of success in а copper 
mine is a method of electrical conduction. Wires are ran 
over the surface, and the current is passed between two distant 
points through the ground. The presence of large bodies of 
ore is said to be indicated by low resistance. Other electrical 
methods suggest themselves, especially for underground test- 
ing in the levels, as, for example, the use of a suitable modi- 
fication of Hucnzs' induction balance. Unfortunately, ore 
that is quite payable is often of no higher electrical conduc- 
tivity than the country rock in which it occurs. Nevertheless, 
as a preliminary test, some form of electrical method might 
prove effective, in which case it would undoubtedly save much 
of the expense of developing and opening out. 

Mr, J. Brown contributes a letter this week in response to 
our criticisms on his all-stations express system, on which he 
read a Paper before Section G of the British Association. We 
are glad to give publicity to his reply; but, at the same time, 
we do not think he has succeeded in showing that his inven- 


LM 


lion, ingenious as it is, is not deserving even of severe criticism. 
This we hope preséntly to show more clearly. Before doing so 
we wish to remove a slight misapprehension from Mr. Brown's 
mind. He appears to think that our judgment of his system 
is based upon the necessarily imperfect model which he 
exhibited at Belfast. That is not the case. We are prepared 
to ignore altogether the model, and yet adhere to our former 
judgment of Mr. Brown’s system as applied to actual railway 
working. 


— ee 

Everyone must appreciate Mr. Brown's desire to bring 
express and local train services on railways into better corre- 
lation: for that is the guiding principle in his system. The 
utter lack of correlation in this respect is the most exaspera- 
ting feature of steam railway travel. Railway directors, 
indeed, appear to be oblivious to the necessity for anything 
of the kind. We believe that the advent of the electric rail- 
way will go far towards putting this right, but we do not 
think the method adopted will be that of Mr. Brown's all- 
stations express. Without piling up detailed criticism, we 
will cite one individual condition which is alone sufficient to 
condemn Mr. Brown's system in foto. 

— 

Ler it be supposed that a length of railway is equipped for 
working on Mr. Brown’s system. We will assume that it is 
working quite perfectly at a particular section between two 
stations; the local car is speeding along, with the express 
train gently catching up to it at full speed. The science 
text-books and Mr. Brown tell us that these two bodies, 
having practically the same velocity, &c., “ are relatively at 
rest." This pious axiom ignores the presence of that huge 
body—the earth—which has a large relative velocity. All 
may go on happily so long as the car and train keep up their 
condition of relative rest. But let us suppose that the motor- 
man on the car in front suddenly discerns a sleeper laid across 
the track, or some other similar defect. What is he to do? He 
is between the devil and the deep sea. Text-book notions of 
* relative rest are a mockery to him. If he goes on he must 
be wrecked by the faulty track; if he applies his brakes the 
theoretically harmless train behind him will speedily be his 
destruction. How does Mr. Brown propose to frame his traffic 
regulations to meet such a contingency ? 


— G rea 


Charge of Criminal Libel.—At the Mansion House (London) 
on September 19th Sampson Morgan was committed for trial 
at the next ensuing Sessions at the Old Bailey on five separate 
charges of libelling ** The Electrician” Printing and Publishing 
Co. (Ltd.) and others. Bail was allowed in two sums of £100. 

Royal Society.— We understand that Dr. Ludwig Mond has 
given £6,000 towards the cost of the international science 
catalogue. 

Wireless Telegraph Conference.—It is stated that the inter- 
national conference on wireless telegraph matters proposed by 
Germany, has been assented to by all the countries interested, 
oo the conference will probably take place shortly in 

erlin. ` 


Personal.—Mr. E. May, Controller at the Central Telegraph 
Office, St. Martin’s-le-Grand, London, retired from the service 
on Tuesday on a pension. Mr. May has been connected with 
the telegraph office over'50 years, and when the Government 
took over the telegraphs in 1870 he was appointed deputy 
controller, and in 1898 succeeded Sir Henry Fischer 
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Venezuelan Revolutlon.— The continuance of internecine 
troubles in Venezuela has led that Government to take a 
somewhat drastic step, inasmuch as the cable of the Compagnie 
Francaise des Cables Télégraphiques has been cut between 
Maracaibo and Curacao, a censorship established at all the 
offices of the company in Venezuela, and the superintendent 
and staff have been putinto prison. Vigorous representation 
was at once made to the Venezuelan Government authorities 
by the French Government on behalf of the company, and 
we now learn that the superintendent has been released. 


Cable Interruptions. Date of Interruption. 
i 1899 


Latakia—Cy prunn „о.о June 21, 
St. Lucia—Grenada _................................ = May 9, 1902 
Dominica Martiniquu May 9, 1902 
St. Lucia Martinique eene emen May 9, 1902 
Guadeloupe-—Martinique ................... — P May 9,1902 
Santa Cruz—Teneriffe ............................... July 7, 1902 
Puerto Plata - Martinique РТР July 10, 1902 
Anjer— Kalianda ............... O Aug. 2,1 
Guantanamo— Mole St. Nicholas Aug. 5,1902 
Cayenne—Pinheiros ................ cereo Aug. 13, 1902 
St. Lucia —St. Vince . . Sept. 19, 1902 
Gibraltar — Tangie rer Sept. 19, 1902 
um). ^. WEE RS Sept. 19, 1902 
Maranbham— Cearnrnnn . ee eto enn Sept. 19, 1902 


Obituary.— We regret to announce the death of Mr. Fred 
Bathurst, which occurred suddenly on Saturday last from 
heart failure, following on an attack of asthma, to which 
trouble Mr. Bathurst had been subject for many years. He 
was а pupil of the City and Guilds of London Institute at 
Finsbury, under Prof. Ayrton, and later joined the staff of 
Messrs. Woodhouse and Rawson, with whom his connection 
lasted for several years. At this date Mr. Bathurst interested 
himself largely with the subject of interior wiring for electric 
lighting, and partly in this connection paid a visit to the 
United States, where, however, he decided to remain, having 
obtained a position at the Edisons Company’s works in close 
connection with the personal staff of Mr. Edison himself and 
with his laboratory experiments. Some time later he was 
introduced to a firm who were exploiting a system of interior 
conduit for wiring, and, after negotiating, brought back the 
agency for this system to England and worked hard to make 
it popular. Mr. Bathurst read a Paper оп The Electric 
Wiring Question” before the Institution of Electrical Engineers 
in 1895, and occasionally spoke at the Institution on this 
subject. For a Paper read before the Society of Arts on 
„Prevention of Fires due to Leakage of Electricity in 1897 
he was awarded a gold medal and the Fothergill £25 premium. 


Dessolle’s Process of Copper Plating.—A description of this 
process, in which the electrolyte is projected under pressure 
against the metallic objects and the anodes, appears in the 
Journal of the Society of Chemical Industry. The metallic 
objects are first cleansed either in an acid bath or by means 
of a jet of sand driven by compressed air, which rapidly 
removes all impurities. They are next placed in a prepara- 
tory bath and subjected to the action of a current of 80 amperes 
per square metre. The composition of this ‘ adhesion bath 
i8 as follows :—Double cyanide of potassium and copper, four 
parts; potassium cyanide, 0:5 pari ; ammonia, 0:5 part; and 
water, 94 parts. On leaving this bath the objects are care- 
fully examined, and any trifling holes in the deposit stopped 
with solder, or, if larger, with spongy tin obtained by electro- 
lysis. They are next immersed in the principal bath, which 
has the following composition :—Crystalline copper salphate, 
12; free sulphuric acid (66deg), three ; and water, 85 parts. 
Jets of this liquid are driven against their surface and that of 
the anodes. This effects a removal of gas and impurities 
from the bath and enables a strong current to be used, so that 
a perfectly smooth deposit of copper is obtained. In Dessolle’s 
installation a current with an amperage of 750 is employed, 
and a deposit of pmm. obtained in 1} hours, whilst this 
speed is stated not to have any prejudicial effect upon the 
quality of the deposit. The temperature is maintained at the 
required degree by means of steam jets—viz., at 50°C. in 
the adhesion bath, and at 85°C. in the final bath. The elec- 
trolyte projected by the jets falls into a central tank below, 
whence it is raised by means of wooden pumps to a reservoir 
fixed at a height of 5 metres above the level of the bath, and 
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falls through the jets again under considerable pressure. 
Finally, the plated articles are dried and polished in the 
usual manner.. The price of plating metals with a good 
deposit of copper does not exceed 2fr. per kilogramme of 
deposit, but the economic advantage of the Dessolle process is 
that there is perfect adhesion of the deposit, which сап be 
made thinner and yet be durable. 


New Cable-repairing Steamers.—On September 4th there 
was launched from the Elswick yard of Sir W..G. Armstaong, 
Whitworth & Co, a new cablerepairing steamer, the 
* Restorer,” one of the two new vessels which are being 
built and equipped for the important submarine telegraph 
service of the Eastern Extension, Australasia and China 
Telegraph Co. The ‘“ Restorer” is а spar deck steamer, 
877ft. by 44ft., with overhangs fore and aft for the 
convenience of cable sheaves. When loaded with 1,800 
tons of cable, and carrying her full complement of fuel, 
&c., she will have a 21ft. mean draught. She is pro- 
vided with four cable tanke, all designed and positioned in 
accordance with the best experience of this class of vessel. 
The Restorer ’ is designed for a speed of 14} knots on an 
extended trial. She is a twin-screw vessel, with triple-expan- 
sion engines, built and fitted by the Wallsend Slipway and 
Engineering Co. Special attention has been given to the 
quarters for the captain, officers, and the large electrical staff 
which the vessel is intended to convey. Capt. G. Pattison, 
Mr. Р. L. Isaac and Mr, A. W. Gibbs represented the company 
at the launching of the ‘ Restorer.” 

To-morrow (Saturday) the second of the new steamers which 
the Eastern Extension Company are adding to their fleet will 
be launched from the yard of Messrs., Wigham- Richardson 
& Oo. This vessel has been named ће “ Patrol,” and her 
length is the same as the Restorer ''—3877ft. by 14%, and 
she haa a mean draught when fully laden of 21ft. 3in. The 
" Patrol" is a twin-screw spar deck steamer, with triple- 
expansion engines, and is designed for a speed of 144 knots. 
The weight allowed for cable machinery and gear in both the 
„ Restorer " and Patrol ” is 70 tons. 


Disturbances on Telegraph Lines Caused by a Three-phase 
Railway.—The  Lecco-Colico-Chiavenna-Sondrio Railway, 
which has just been inaugurated in the north of Italy, is 
operated with three-phase current at 8,000 volts, the primary 
voltage being 20,000. The transmission lines consist of three 
wires in a vertical plane, and the secondary lines are two over- 
head trolley wires, while the rails form the third. When the 
first trial trains were ran the disturbances on telegraph instru- 
ments were so intense that even communication had to be 
suspended, and in order to avoid these troubles the Adda 
river was made to form the return circuit of the telegraph 
lines. Later, some induction coils with closed magnetic cir- 
cuits were connected in series with the telegraph lines, and 
finally a return circuit was added to each of these lines. The 
latter was the only remedy which proved successful and gave 
good results. Investigations revealed that all the troubles were 
caused by the secondary current at 3,000 volts, the primary 
current at 20,000 volts having no influence on telegraphic 
apparatus. Later, the telegraph engineers of the Italian 
Government combined all their returns in a single wire, but this 
idea was soon abandoned as the cable had to be of very large 
cross section. The wires were then doubled for all the tele- 
graph circuits running along the railway lines. Over 700km. 
of wire was laid with all the necessary special work in crossing 
points, the poles were strengthened, and the whole work was 
accomplished in 16 days under the direction of an inspector of 
the Government telegraphs. Certain advantages resulted 
from the adoption of induction coils with closed magnetic 
circuit, but, on the other hand, it was found that the speed of 
transmission was considerably decreased. Therefore the use 
of the coils was not advisable with Wheatstone or Baudot. 
apparatus. The practice of providing a separate return must 
not, however, be considered as & full solution of the question, 
because, although the change of single to double line has baen 
possible in Lecco and Chiavenna, it would not be as easy in 
the main railway lines, where the number of wires is enormous, 
and where there are often two sets of poles, one being on one 
side and the other on the other side of the track. 
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THE ' MIDLAND” 


The ideal system of economical power distribution when 
the engineer is dependent on coal for furnishing the energy in 
the first instance, is to have a power station at the pit’s mouth 
and a supply district forming a circle whose centre is the 
power house and whose radius is the distance over which 
power can be transmitted economically by electrical means. 
This ideal should almost be fulfilled in the case of the Midland 
Electric Corporation for Power Distribution. Its power house 
is situated at Ocker Hill, near Wednesbury, in the heart of 
the black country. Although the company has not acquired 
a colliery of its own and planted the generating station actually 
at the pit’s mouth, the position of the works enables coal to 


/"WEDNESFIELD/ SY"), 
29. ` PA HEATH , 


SEDGLEY 


Еа. 1.—Map or THE MIDLAND ELECTRIC CORPORATION 'S DISTRICT. 


be obtained at almost as cheap a price as anywhere in this 
country. The district which the company has acquired for 
its Operations forms roughly a semicircle (see map, Fig. 1), 
with the power house st its centre, and contains, in addition 
to a network of tramways which takes its current from the 
company, numerous works which should before long abandon 
their present uneconomical steam driving in favour of electric 
driving. Finally, the radius over which the company supplies 
is about 7 miles, which may fairly be taken as the maximum 
over which underground electric power would be economical 
In view of the cheapness of coal all over the district, 
Contrary to the practice of other power companies, the 


JM Generating 
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ELECTRIC POWER DISTRIBUTION. 


Midland has acquired its powers by provisional orders instead 
of by a private bill. Some of these provisional orders date 
rather far back, and, as a matter of fact, the company bought 
land for its generating station three years ago. Financial 
rather than engineering considerations have delayed the pro- 
gress of the scheme, but now the power house, sub-stations 
and mains are far advanced towards completion, and the 
works and one of the sub-stations are already running on a 
small load. 

The company’s generating station is cenveniently situated 
on the Birmingham Navigation Co.’s canal, from which"s 
small basin has been diverted for the purpose of loading and 
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(Only the shaded portions of the Map are at present acquired.) 


unloading barges directly to the coal conveyor; this basin is 
large enough to take eight barges of normal size, being 180f. 
long by 82ft. wide. A branch line of the London and North- 
Western Railway also runs along one side of the works site, 
and it is proposed to make a siding in connection with it. 
The arrangement and dimensions of the buildings are appa- 
rent from the cross section and plan shown in Figs. 2 and 9, 
but it may be added that, owing to the shifty nature of the 
ground, special attention had to be paid to the foundations, 
which are of cement, strengthened with old rails. In some 
parts it was necessary to go down 40ft. in order to secure 
reliable foundations. 
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The ocoal-conveying plant, seen in Fig. 4, includes a Hunt 
chain conveyor and a coal and ash elevator. The coal is 
loaded directly from the barge by а skip, which is then lifted 
by a two-phase motor and automatically tipped into a large 
hopper. Thence it drops into a second hopper just above 
ground level and this feeds it into the ascending buckets of 


the chain. and it is carried to the bunkers over the top of the 
boiler. The buckets on their return journey pass through the 
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400 to 500 tons of slack per day, and the bunker capacity is 
about 900 tons. | 

In the boiler house there are at present eight Babcock and 
Wilcox boilers arranged in pairs. Each boiler has an evapo- 
rative capacity of 12, 000lb. of water from and at 212°F. The 
boilers are fitted with Babcock and Wilcox chain-grate stokers 
and superheaters. The usual arrangement of travelling 
shoots with weighing attachments is provided for filling the 
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е Fic. 5.— PLAN OF GENERATING STATION. 


ash tunnel beneath the boilers and carry away the ashes from 
the ash pits. Owing to the fact that the elevator and coal and 
ash hoppers have been placed on the opposite side of the basin 
to the boiler house, without a corresponding alteration in the 
standard design of the Hunt elevator and conveyor, the ashes 
cannot be discharged simultaneously with the charging of the 
coal into the bunkers, as the rising side of the bucket chain 
carries both coal and ash. The conveyor can deal with from 


hoppers of the stokera. The chimney is of steel, 1206. high 
and 91t. Gin. diameter inside the fire-brick lining. Provision 
ia made on the main flue for two faus to produce induced 
draught when thie will be needed subsequently. The boiler 
pressure is 160lb. per square inch; and the steam is given 
100deg. to 150deg. of superheat. The heating surface of each 
of the boilers is 4,780 sq. ft., and that of each superheater 
454 sq. ft. 
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So far the engine room contains only two 800kw. alternators 
and one 1,500kw. alternator, the latter being still under 
erection. There is space for two more seta of the larger 
size without prolonging the engine room, and there is sufficient 
land unoccupied to lengthen the engine room to three or four 
times its present size at least. The alternators generate two- 
dons current directly at 7,500 volts. All three are of 

essrs. Ferranti's make, the two smaller ones being driven 
by Ferranti engines, and the larger one by a Yates and Thom 
engine. One of the smaller sets is seen in Fig. 5, and a 
drawing of the 800kw., alternator in Fig. 6. Both engines are 
of the vertical cross-compound type, the Ferranti having its 
usual slow-speed valve gear, and no re-heater between the 
high-pressure and low-pressure cylinder. The Yates and Thom 
engine will have a Corliss gear very similar to that described 
. in connection with the engines at the Chatham and District 
Tramways power house (see The Electrician of July 4th, 
pp. 429 and 480) with the necessary difference in design 


emergency governors positively driven from the crank shaft. 
These governors come into action at a higher speed than the 
main governors, and, if necessary, control the engines to s 
balance throttle valve. 

As seen in Fig. 6 the dynamos differ but slightly in general 
design from Messrs. Ferranti’s well-known moving magnet 
single-phase design. Their armatures are tunnel wound, the 
windings being cotton-covered and placed in micanite tubes. 
The magnets have cast-steel pole-pieces, and the magnet 
coils are wound with insulated copper strip on edge. The 
windings of the two phases on the alternators are kept 
quite independent. A frequency of 50 per seo. has 
been adopted. Each unit is capable of working oon. 
tinuously at 25 per cent. overload, with a power factor of 0:8, 
The flywheel consists of a central boss of cast steel shrank 
upon the crank shaft. The rim of the wheel is of cast iron, 
and is in one piece. The spokes which connect the rim to the 
central boss are mild steel bolts screwed into the central boss. 
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Fig. 4.—Vigw or BUILDINGS, CANAL BASIN, AND CoaL CONVEYING PLANT. 


necessitated by a vertical engine. The Ferranti engines run at 
166 revs. per min. and the Yates and Thom engine at 90 revs. 
Each of the Ferranti 800kw. engines is to develop 1,800 1.8.P., 
and their main dimensions are :—High-pressure cylinder 
254in, diameter, low-pressure cylinder, 5lin. diameter, stroke 
2lin. The reason for the low piston speed is, that the engines 
were designed to run at a considerably higher speed, and 
have been reduced in speed and output to suit the purchasers. 
According to Messrs. Ferranti’s usual practice, the crank- 
shaft has only two bearings, these being spherically seated in 
the bedplates so that they cannot get out of alignment due to 
foundation settlement, unequal wear, &o. All the main parts 
of the engines are lubricated by oil under pressure supplied by 
valveless oil pumps driven from the crank shaft. The engines 
are fitted with automatic expansion, their speed being con- 
trolled by a high speed spring-loaded governor, which actuates 
8 ma Il valve controlling the supply of oil under pressure to a 
relay cylinder, this relay cylinder altering the point of cut-off 
the cylinders. In addition, the engines are fitted with 


The method of building up is as follows :—The wheel is adjusted 
to come concentric with the shaft, the bolts being screwed up 
as tight as is possible by means of clamps on the centre portion 
of the bolts. The bolts are then heated so as to elongate 
them, afterwards screwed up whilst hot, and on cooling pul & 
compressive stress in the rim of the flywheel. The whee 
rim is then machined true, and the field magnets are bolted 
in position upon it. In the case of the 800kw. machines, the 
peripheral speed of the rim of the flywheel is 5,800ft. per 
minute, and the peripheral speed of the outer face of the mag- 
nets is 6,800ft. per minute. The stress in the cast iron due 
to the centrifugal strain put upon it by both the field magnets 
and its own centrifugal force amounts in the weakest section 
to 1 ton per square inch, assuming that no benefit is to be 
obtained from the initial compressive stress explained above. 
The stress on each bolt arm is only 84 tons per square inch on 
the weakest section, to resist a centrifugal force of both rim 
and field magaets. 

The 1,500kw. alternator is built on similar lines to the 


THE ELECTRICIAN, OCTOBER 3, 1902. 939 


800kw. as far as is shown in Fig. 6, but as in this instance | independent surface condenser of 20,000 sq. ft. cooling sur- 
both the engine and flywheel are supplied by Messrs. Yates | face is placed behind each engine on stools standing on the 
and Thom the construction of the wheel is different. engine-room floor. The centrifugal circulating pump, already 

On the two smaller sets, the exciters and the circulating and | alluded to, is 10in. diameter, and runs at a speed of 540 revs. 
air pumps of the surface condensers are rope-driven from а ' per min. The cylinders of the Edwards air-pumps are 14in. 
pulley on the main diameter by 8ш. 
shaft. The exciters ; | stroke. They are 
are 100-volt, 60- di TRAE LLL driven at a speed 
ampere Parker of 180 revs. per 
machines, and one min. The eircu- 
is seen in Fig. 5. lating water will 
Ropes from the be taken from the 
same pulleyon the canal basin, and, 
alternator shaft as the canal com- 
pass underneath pany object to hot 
the engine room water being let 
floor, over a into the canal, 
jockey pulley, a cooling tower 
which drives the will be erected. 
centrifugal circu- Two Blake- 
lating pump, to Knowles pumps 
the pulley of the at the end of the 
Edwards air engine room will 
pump. This ar- pump up the 
rangement brings water from a 
the rope far too sump to the hot 


near to the alter- well through two 
nator armature, TA U ! Rankine Admir- 
in our opinion. 2. ——3 — 747. — a. М f alty pattern filters. 
As seen in Fig. 5, — , | Le Thehot well forms 
ihe alternator is the central section 


of a cast-iron feed 
tank divided into 
| wl _.: three sections, 
^ к, , п of 20,000 
segments of thin Ec i gallons capacity. 
eui iron) will ———— | —— There are three 
shortly be put in Fia. 5.—ONE or THE 800kw. FERRANTI GENERATING SETS. . motor-driven Weir 
place. The larger i feed pumps in a 
set does not drive its air and circulating pumps, these being | pump room adjacent to the boiler house. The capacity of 
separately driven by B.T.H. and Fuller-Wenstrém two-phase | the filters is 10,000 gals. per hour each, and the feed 
motors. pumps 19,000 gals. per hour each. The make-up feed is 


at presentrunning 
without guards, 
but these (which 
are made up of 
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Fic. 6.— FERRANTI 800kw., 7,500-volr, 2-PHASE ALTERNATOR. 


At present the engines exhaust into the atmosphere throu rh 
a pipe, seen in Fig. 4, on the side of the building, the 
condensing arrangements not being quite complete yet. An 


taken from the public supply mains, and is passed through а 
Babcosk- Wilcox water softener, in which it is mixed with 
soda ash, heated with live steam, and then filtered through . 
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wood wool. No economiser has been installed yet, but there 
is room for one at the back of the boilers. 

There is a Higginbottom and Mannock crane spanning the 
engine room. It is worked by three two-phase motors, and 
is rated at 25 tons. Running the whole length beneath the 
engine room is a tunnel for cable, with openings to the 
machines and switchboard. 

To electrical engineers who follow closely recent develop- 
ments in this country, the most interesting part of the plant 
at. the power house is the switchboard. The switch gear, 
which has been supplied by Messrs. Ferranti, includes oil- 
break switches of entirely new design, and a modification of 
the Ferranti oil-break fuse, both of which are employed for 
the first time at the Midland" works, and we therefore give 
our readers full particulars of the construction of these pieces 
ofapparatus. Fig. 7 isa general view of the switchboard, Fig. 8 
is a photographic view of the new switch, fuseand theextra high- 
pressure ammeter, the switch being placed on its side, and Figs. 

9 and 10 show in detail the construction of the switch and fuse. 
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inaccessible until the whole piece of apparatus is withdrawn, 
and contact is thus broken. To facilitate removal, the 
complete switch is provided with runners. The framework 
of the board is divided up into compartments similarly to the 
ordinary Ferranti board, and the two lugs protruding from the 
bottom of the oil container make contact with clips just as in 
the well-known Ferranti oil-break fuse for high pressures. 
Contact with the synchronising bar is made at the bottom in 
а more or less similar manner, and, as seen in the illustrations, 
the fixed contacts are part of the main body of the switchboard. 
It would appear that some difficulty might be anticipated in 
the accurate fitting of this contact, but so far everything has 
worked well, the only detail which has given trouble baie 
the helical spring on the contact spindle, which appears 
apt to break. This can, however, only be a matter of the 
temper of the steel and is doubtless already remedied. Messrs. 
Ferranti inform us that the switch illustrated has a maximum 
capacity of 1,000kw., and that switches of this type are intended 
for alternating -current pressure between 7,000 and 15,000 volts. 


Fra. 7.—GENERAL VIEW OF Extra HIGH-PRESSURE SWITCHBOARD, 


The switches are on the divided break system. The main 
contact outside the oil container breaks circuit first, and 
the final break-is in shunt with this, and takes place at the 
seven blades within the oil vessel, each of the blades, together 
with the corresponding clip contact fixed to the interior of the 
vessel, constituting as it were a double-break switch, so that 
the spark is divided among 14 breaks in series and all under 
oil. In switching off, the handle, as it is turned to break the 
main contacts, winds up а spring, which releases suddenly, 
and rotates the ambroin sleeve carrying the contact blades. 
In switching on, there is a synchronising contact at half. 
cock, but the break does not pass through this intermediate 
stage. The box containing the oil and the shunt blades is of 
porcelain and is quite covered in, and the main break, being 
at the back of this and, therefore, at the end of the compart- 


ment of the switchboard containing the switch, is also quite. 


The fuses are а modification of the well-known Ferranti oil 
type. In this case there are a number of breaks—four—m 
parallel, the fase-wire in each case being bridged over the top 
of each pair of the upright porcelain tubes. The main body of 
the apparatus is made up of a porcelain holder, provided with 
a handle at the front for removing or replacing the fuse, Into 
this holder a gunmetal fitting is cemented, containing the neces- 
sary contacts for operating the fuse. A spindle, fitted with 
revolving drums, is placed in this casting, each drum having à 
clockwork spring fixed to it, A flexible copper conductor 18 
also fastened to the drum at one end, and the other is pro- 
vided with a suitable coupling, to which the fuse-wire 18 
soldered. The porcelain tubes are clamped into the upper 
portion of the gunmetal castings by a suitable gland, the 
bottom of the tube being fitted with an iron plate having & 
slot cut in it for the passage of the flexible conductor. An 
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insulating field rises between the sets of glands in order to 
prevent the passage of an аго across the nuts themselves as 
these form part of the high-tension circuit. 

When made up in position the porcelain tubes just touch 
one another at the top, and across these joints the fuse wires 
are stretched and soldered to the ends of the flexible copper 
strip. Drawn out to their full extent these strips wind up 
these springs in the barrel on the spindle, and as soon as the 
fuse melts each strip is quickly pulled down into the oil, with 
which both the tubes and porcelain box are filled, and an arc 
is prevented. A lid extending the whole length of the fuse 
box covers up the. faze wires themselves, and also prevents 
splashing of the oil when the fuse blows. Each fuse is made 
up complete with jaws at the back for making connection to 
spring clips in the fuse panel itself, so that by these means the 
fase may be readily withdrawn for examination or replacement. 
Where it is required to replace the fuee while in operation a 
short circuiting device in the shape of a plug can be fitted 


above the fuse itself. This, however, is not employed at the 


Midland power 
house, where a few 
reserve fuses are 
kept ready filled, 
so that the re 
placement only 
means the with- 
drawal of the one 
piece of apparatus 
and the insertion 
of another. The 
contacts at the 
back of the fuse n 
are enclosed in a - с 
separate insulat- N | | 
ing compartments 
which entirely 
prevent the possi- 
bility of any arc 
passing between 
the contact jaws 
themselves. 

The fuses at the 
Midland works 
have four pairs of 
porcelain tubes, 
but we under- 
stand that Messrs. 
Ferranti have now 
found that three 
pairs are sufficient 
for pressures of 
about 7,000 volts. 
The latest design 
differs slightly in some respects, therefore, from Fig. 10. 
This will lighten the apparatus somewhat, which will be 
a considerable advantage as the boxes are now very heavy 
for rapid handling. In cases where higher pressures and 
larger capacities are dealt with, the fuses are fitted with 
a greater number of tubes. In every case the apparatus 
is 80 constructed that it is impossible to receive a shock, 
even though an attendant may stumble against the board, 
as all high-tension portions are fitted at the back of the 
fuse, and in the case of the gland nuts the porcelain holder 
effectively prevents the possibility of accident from contact. 
The fuses have proved themselves quite efficient, and with 
them also the only trouble experienced at the Midland works 
has been due to the breakage of some of the springs of the 
fuses first sent out. | 

The ammeters, which are in the main circuit and not con- 
nected through transformers, are “edgewise” instruments 
in ambroin cases, and their simple link and dashpot 
mechanism is similar to that of the well-known Kelvin 
ampere gauges. As seen in Fig. 8, their coil is at the back, 
in а vertical plane parallel to the face of the board, and the 
contacts are arranged in accordance to the usual Ferranti 
switchboard system. The field regulating desks need no 
detailed description, as they are of the ordinary Ferranti design, 
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except for the fact that their actual coils and contacts are 
below the gallery in the basement below the engine room. 
Messrs. Kelvin and White have supplied the electrostatic 
voltmeters, resting on foot terminals at the top of the board, 
as well as the ammeters already alluded to. To protect the 
electrostatic instruments in case of a short-circuit in them, 
a device is used which, although not new, is not widely 
known. It consists of a vulcanite handle with flat terminals 
pushing into contact clips, and resembling in shape the well- 
known Bates type of fuse. Instead of a fuse wire within 
the tube which forms the inner bar of the handle, however, 
there is a tube of water with electrodes sealed into the glass, 
and a small hole at the side near the top. If a short occurs, 
the water boils out, and the circuit is disconnected. 

The two phases ave quite independent on each dynamo. 
and a pair of lead-covered concentric cables leads up from 
each machine to the switchboard, rising vertically from below. 
The feeder cables are two-phase cables, however, with two 
cores and а common return concentric with the lead covering. 
These are also led 
up to the board, 
and just below the 
gallery there is a 
common earthed 
'bus bar to which 
all the outers are 
connected. The 
cables endin small 
| terminal boxes 
| just below this 

bar, their outers 
| as well as their 
; lead sheathing. 
жт | | being connected 
T io the boxes, and 
short copper links 
connect the boxes 
to the outer 'bus 
bar. Thisis visible 
in Fig. 7. The 
switchboard is 
thus single - pole, 
the cables rising in 
the usual manner 
through the fuses, 
switches and am- 
meters. The two 
high - tension 
switches forming 
each pair are me- 
chanically con- 
nected by a link as 
seen in Fig.7, and 
are worked by the same lever; and the same type of switch, 
fuse and ammeter is used for connecting the feeder to the 'bus 
bar as for connecting the generator to the 'bus bar. 

The 'bus bars rest on insulators on the top slate, and are 
completely covered in. The standard designs for this board 
allow of one to three bars being fitted, but in the case under 
consideration only two are required. Each bar is separated 
from its neighbour by ambroin division plates, and these are 
во arranged that it is impossible for any arc to start between 
the bars. An isolated plug of the expansion type is employed 
for connecting the panel below to the ’bus bar, so that at any 
time by withdrawing this plug each two-phase panel can be 
completely cut off from the bars for cleaning purposes, for 
inspection or for repair. Standing on the top slate in front 
of the bus bar chamber are the voltmeters and synchronisers, 
the latter being protected by oil-break fuses, and the former 
by the water resistance cutouts already alluded to. By the 
removal of the water resistance cutouts or the fuses the volt- 
meters and synchroniser can be removed from their terminals 
without fear of shock. 

At present the “mains charger,” which is to prevent the 
momentary rise in high pressure which a sudden switch on 
would occasion, is not in position, and it is necessary to run 
up on the mains. The importance of this matter will be 
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realised when it is mentioned that the capacity between each There are two switchboards in addition to the main board 
inner conductor and the other two conductorsis 0:25 microfarad | above described, one the meter board and the other the works 
per mile in the largest cable, the longest feeder of this size is | switchboard for distributing the current used for light and 
nearly 8 miles in length, and the working pressure is 7,500 | power on the works. The former is divided into two parts 
volts. No arrangement has yet been made for applying the | by a projecting horizontal shelf of black marble, the fuses 
mains charger as а mains discharger when switching off, | protecting the meters being placed below the shelf. Above the 
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Messrs. Ferranti being of opinion, we believe, that there | shelf are three pairs of Thomson meters to measure the energy 
would be no undue rise in pressure when switching off. The | delivered from each phase of each machine. They are each 
mains charger is simply a water resistance in series with the | connected to the secondaries of two transformers, one in 
cable, the plates dipping into’ the water being gradually | series with and the other in shunt with the mains from the 
lowered until the pressure on the feeder is the same as that | machines, The low-tension power board is by Messrs. Kelvin 
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on the generator. The synchronising contact of the feeder | and White, and distributes two-phase current at low pressure. 
switches, which is, of course, not required for synchronising, | It is more or less a reproduction on a slightly smaller scale of 
is employed for this purpose, the cable being connected up | the low-pressure, two-phase board at the sub-stations, one of 
through the water resistance when the switch is in this posi- | which will be illustrated later. 

tion. The principle of the mains charger was explained in 


The Electrician, Vol. XLIV., p. 784. | (To be concluded.) 
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THE DE FOREST WIRELESS TELEGRAPH SYSTEM. 


We are now able to give some further particulars of the De 
Forest Wireless Telegraph Co.'s system of wireless telegraphy, 
of which mention has been made from time to time in our 
columns. The most interesting part of the invention is the 
application of the Neugschwender anti. coherer principle to the 
reception of the signals. As the word coherer would be wrong 
to use for the receiving apparatus, and anti-coherer would be 
clumsy, the De Forest Company has adopted the name 
‘‘responder,” suggested some time ago in The Electrician. 
The construction of this apparatus and the principle under- 
lying iis action is described by the company as follows :— 
The device depends upon an electrolytic principle for its 
action. Between two electrodes of soft metal is placed a soft 
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In the De Forest sending apparatus no interrupters or coils 
are employed, but an ordinary alternating current. The set 
ordinarily used consists of a motor-generator (where alter- 
nating current cannot be obtained directly from the mains) 
delivering at 500 volts and 60 со per sec. A special key 
breaks this circuit as rapidly as any Morse operator can 
send a wire. A speed of 48 words per minute (commercial 
message without coding) has, we are informed, actually been 
accomplished, and this, we believe, represents the record for 
speed of word transmission for wireless telegraphy. The 
alternating current from the generator is stepped up to 25,000 
volts by a special transformer, and this is applied directly to 
the double spark-gap and a Leyden jar battery which is 
shunted to the gap. The capacity of this condenser is adjusted 
to suit the output of the generator used; with a lkw. genera- 
tor 6 or 8-quart Leyden jars are used in parallel. The ter- 
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SENDING Set. 


paste containing some electrolisable fluid, metallic particles, 
and some viscous material. Under the action of the local 
battery, minute conducting particles are torn off from the 
electrodes and made to bridge the gap. The resistance of the 
device is, therefore, ordinarily small, but under the action of 
the electric waves electrolysis is suddenly set up and minute 
hydrogen bubbles are generated at the cathode. This suddenly 
disrupts the conducting chains and greatly increases the resis- 
tance of the responder. The oxygen seems to combine with 
the anodic metal, and the hydrogen quickly combines with a 
depolarising agent mixed with the paste. The action is thus 
instant and automatic, and allows the use of a telephone for 
receiving instrument. 

As a gauge of the sensitiveness of the responder, it is stated 
that it will respond to а „in. spark 46ft. distant with 
antenne only 2ft. in height. The material in the gap should 
be renewed about once every third day, although in certain 
oe it has been in successful use for weeks without 
renewal, 


minals of the spark-gap are disc or mushroom-shaped instead 
of being spherical, and each of the two gaps is about jin. 
long. This arrangement, placed vertically, as seen in the 
illustration, is said to give a spark of exceptional clearness 
and power. K 

At the recent United States army and navy manœuvres, 
the signal corps installed two sets of De Forest apparatus, one 
at Fort Mansfield and tbe other on board the scout boat 
‘‘Unique.” These two sets were in working order a week 
before the manceuvres began, and continued to give uninter- 
rupted service up to the end of the manœuvres. During this 
time the distances varied from 5 to 50 miles, but throughout, 
and under all conditions of weather, the system was in 
complete operation. 

During the week of the mancuvres 72 official messages 
were transmitted from boat to shore. The Unique“ kept 
in constant touch with the movements of the enemy’s fleet, 
and the De Forest operators at Fort Mansfield were continu- 
ally in touch with them. These scout messages were trans- 
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mitted by telephone to Col. Davis at the headquarters of the | board the boat consisted of three parallel stranded wires 65. 


firing district at Fort Wright, to Gen. Greeley, chief signal 
officer, U. S. A., and to Gen. MacArthur at New London. 

All in all 95 per cent. of the messages transmitted were 
received perfectly at the receiving station. The longest 
‘distance transmitted was on Thursday September 4th, when 


RESPONDER SET. ` 


one of the operators in charge of the Fessenden apparatus on 


board a tug boat in Narragansett Bay sent the following 


message at the rate of 40 words per minute : —“ Now is the 
time for all good men to come to the support of their party." 
Though unexpected, this was received by the De Forest 
operator at Fort Mansfield, and later verified by comparison 


TRANSMITTING KEY. 


with the Fessenden operators. The distance was between 50 
and 60 miles, and the tug boat's mast was but 40ft. in height. 

The apparatus at Fort Mansfield, and on board the scout 
boat Unique,” was identical; the sending apparatus included 
‘a small kerosene engine belted to an alternating-current 
generator, transformer, condenser and key. The antenne on 


in length. That at Fort Mansfield was similar, and was hung 
from an 80ft. mast. The average speed of word transmission 
during the mancuvres was 20 words per minute, and no code 
or abbreviations whatever were used. 

Throughout the manceavres the performance of the De 
Forest system far exceeded the expectations of the army 
officers, avd even of the De Forest Company as well. 
Gen. Greeley, chief signal officer, expressed himself as more 
than satisfied with the service rendered. The De Forest 
operators on board the scout boat Unique" had a most 
exciting week of it. On three separate occasions the boat was 
“ constructively” captured, sunk or completely destroyed by 
broadsides from the battleships. The navy soon learned 
that this innocent looking tug boat had on board apparatus 
of a nature most damaging to their plans, and were on the 
look out for her continually. On one night, during a dense 
fog, the battleship ‘‘ Brooklyn” suddenly loomed up not 
100yds. away from thetug. The * Unique” instantly showed 
her heels and began to send forth telegrams announcing the 
discovery of the fleet and the pursuit. The “ Brooklyn” 
turned and gave her a full broadside at point-blank range, 
nearly knocking the Unique” out of the water with the 
concussion. Not content with this, the big battleship gave 
chase, and turning, delivered her starboard broadside into the 
scout boat. The captain, however, did not regard the wireless 
outfit as “ constructively " injured, and continued throughout 
the night to inform the army officers of the movements of 
the fleet. 

On another night a severe storm was encountered, and the 
boat came near foundering. The topmast holding the erial 
wires was swept overboard, and the engine and dynamo on 
deck drenched with sea water. This put the wireless outfit 
hors de combat for several hours. | 

The station at Fort Mansfield is now to be permanently 
established there, and the set from the scout boat will be 
stationed at some army post in the vicinity, probably at Fort 
Wetherill. This will mean a range of some 50 miles, mostly 
over land, and will be the first of a number of wireless installa- 
tions at the various artillery districts of the United States 
army. 

TS 


THE FESSENDEN WIRELESS TELEGRAPH 
PATENTS.* 
BY A FREDERICK COLLINS. 


‚ Prof. Fessenden has not only evolved apparatus entirely different 
from that of his contemporaneous workers abroad, but has discovered 
new phenomena separate and distinct from those of Hertz, who gave 
to the world a physical demonstration of electromagnetic waves. The 
waves of Fessenden differ from those of Hertz “in that they are not 
complete waves, but only half-waves, and in that they travel over 
the surface of a conductor, and, hence, unlike Hertz waves, can be 
deflected from a straight line." 

These Fessenden waves are described as * semi-free ether waves,” 
and are yet different from those investigated by Lodge in metal con- 
ductors, in that they are not current waves. The portion of the 
Fessenden specification embodied in patent No. 106,746, relating to 
electromagnetic waves, is as follows: —“ In the Lodge waves the 
electric energy is maximum when the Ve pre energy is Minimum, 
and all energy not absorbed by resistance loeses is recoverable, while 
with the form investigated by me (Fessenden) the electric en 
is a maximum at the same time as the magnetic, and none of 
energy radiated is recoverable except by deflection. I have found 
that it is essential for the proper sending aud receipt of these waves 
that the surface over which they are to travel should be highly con- 
ducting, more pecu A in the neighbourbood of the point where 
the waves are generated. I have found that this highly-conducting 
portion of the surface should extend to at least a distance from the 
origin equal to 4/4 of the wave in air, and in the direction toward 
the station to which it is desired to send the waves." 

The arrangement shown in Fig. 1 is the physical method by which 
this is accomplished, and is, in Fessenden's terminology, a ware- 
chute. Briefly, 1 is the antenna or sending conductor, and 2, 2 is 
the grounded conductor leading across buildings and other obstacles 
to a A/4 or more, beyond the limits of obstructions, when the 
terminals are earthed, as shown. The coils 3 and 4, forming guys 
from the mast, have a natural period of oscillation, different from 


* From the Electrical World of New York. 
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that of the sending conductor, and this, with the grounded con- 
ductor or wave-chute, eliminates outside interference of wave-lengths 
not in tune, and dissipates atmospheric potentials which ordinarily 
produce untoward effects in the reception of wireless messages, 
Another novel feature of the antenna and oscillator system is due 
to the discovery of Fessenden—that if electromagnetic waves were 
produced in a medium having a specific inductive capacity and 
permeability to electromagnetic waves greater than air, the height 
of the antenna may be considerably reduced, since“ the periodicity 
of oscillation is decreased compared with that of the tame antenna in 


Fic. 1.— *WaAvE-CBuTE." 


air ; and the radiation is, therefore, increased, giving the effect of a 
long conductor.  'The arrangement to accomplish this is quite 
simple. The antenna or conductor with the oscillator is placed 
within a second and tubular conductor, and this, in turn, is immersed 
in water or other liquid having an electric constant greater than that 
of air, and on which the emitted wave length depende. 

In practice, Fessenden employs at the sending station a vertical 
wire, having a large capacity and low induction. The former can 


Earth 


15a 


Fic, 2.— DIAGRAM OF SENDING AND RECEIVING APPARATUS. 


be regulated by increasing the area of the antenna, and the latter by 
adding to the number of turns of wire connecting the vertical wire 
with the source of electromagnetic force. | 

One of the strongest points in Fessenden’s apparatus is that by 
which he is enabled to send messages at an exceedingly high rate of 
speed—much higher than in the ordinary method of making and 
breaking the primary circuit; he has also found it possible to send 
signals over a much greater distance wiih a smaller expenditure of 
power than in any of the present systems, Again, a third 


| ductor. 


factor is 


the absolute accuracy and certainty with which the receiver operates, 
enabling the code-m and other difficult matter to be trans- 
mitted by wireless equally as well as by wire, and without feat of 
error. | 

The complete sending and receiving apparatus for accomplishing 
these extraordinary results is shown in Fig. 9. In the specification 
of his patent No. 706,742, Fessenden says: In the practice of my 
invention I employ at each station a conductor, 1, connected to one 
of the terminals of the induction coil,-2, the other terminal being 
grounded. A switch, 3, is arranged in the controlling-circuit of the 
generator (induction coil) so as to permit of the generator being 
rendered inoperative when the apparatus is employed as a receiver. 
When sending, it is preferred that the generator should be kept con- 
tinuously in action. When the generator is in continuous operation 
a key, 4, is employed by. throwing the antenna out of tune, with the 
station to which signals are being sent. This is effected, not by 
making and breaking, but by short-circuiting, more or less, the 
tuning device, which is arranged in series with the conductor, 1, and 
preferably between the generator and the ground." 

The tuning is accomplished by means of one or more pairs of 

llel wires or strips, 5, forming a tuning grid, and one or more 

movable contacta, 6, forming an electrical connection with the wires 
of each pair. These wires are arranged in a bor, 7, containing suffi- 
cient oil to cover the wires to a depth of an inch or so. This construc- 
tion permits of proportioning the capacity and inductance so as to 
obtain a pure sine wave in order to give good resonance. To obtain 
pure sine waves the ratio of capacity to inductance per unit length 
should be the same as nearly as possible for all portions of the con- 
In this respect Fessenden's system diífers sharply. from 
those involving the use of сое suited to attain the greatest induc- 
tance with a given amount of resistance. | 
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Fic, 3.—TRANSMITIING KEY. 


In Fig. 2 the key representa an ordinary make-and-break device, 
but Feesenden prefers to operate the induction coil continuously, and 
by throwing the sending circuit out of tune, waves of a desired length 
only will be emitted. "his is done by means of the key 4, shown in 
detail in Fig. 3; it is. provided with a finger, 10, arranged to be 

ressed into contact with one of the wires, 5, by a movement of the 
key 4, which is connected with the ground, so that when the finger 
is in contact with one of the wires a shunt circuit is joined around a 
portion of the tuning-gird. . | | 
- The receiving circuit consists essentially of the conductor 1 (Fig. 2), 
condenser, 12, a combined capacity and inductance forming a tuning- 
gird, 13 ; these are connected in series, but the condenser, 12, and 
the combined inductances and capacity, 13, are in shunt to the spark- 
gap, thus bringing them in parallel with the sending conductor. | 

th order to obtain speed, Fessenden has eliminated the cumbersome 

Morse registering device, and substituted the telephone receiver. 
This necessitates some form of a wave detector that is more rapid 
than the process of cohesion and decohesion. The Fessenden wave- 
detector is far more rapid in operation than a self-restoring coherer, 
and has the added advantuge of utilising all the energy of the wave, 
whereas in ordinary coherers only that portion is used which is 
ne to bring the potential to a certain critical value when 
cohesion takes place. i Кер 

The Feasenden detector is shown in detail in Fig. 4, and its rela- 
tion to the receiving circuits in Fig. 2. a 

This device is based somewhat on the principle of a bolometer, 
but instead of having a large radiating or absorbing surface in pro- 
portion to its mass, the Fessenden detector is just the reverse; 80 
that the conductor losses will exceed the radiation. losses ; the heat 
capacity is exceedingly amall,so that an infinitesimal amount of energy 
is required to heat it. Toobtain these effects in practice, a short loop 
of silver wire, 14, having a diameter of 0 002in., and having а 
platinum core 0:00006in. in diameter is fastened to the leading-in 
wires, 16, which are sealed in the glass bulb, 17. The tip of the loop 
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is immersed in nitric acid and the silver dissolved away, leaving the 
platinum exposed. To further decrease the loss of radiation by heat, 
the loop is enclosed in a silver shell, 18, as shown. The bulb may be 
exbausted to further increase the sensitiveness of the detector. 

The device numbered 21 to 29, and shown in detail in Fig. 5, is a 
holder, arranged to contain a number of wave detectors just described. 


Fics. 4 AND 5. – WAVE DETECTORS. 


It consists of & movable disc, 28, of hard rubber, upon which a 
number of the detectors are arranged, and any one of which may be 
brought into contact with the 835 or leads, 23 and 24, and in case 
any one of the detectors becomes inoperative a fresh detector may 
be instantly substituted. The disc, 28, is doy glenn by the rod 27; 
the whole receiving mechanism is then placed in the metal case 21, 
which offers additional protection to it. In Fig. 2, 20 and 25 repre- 
sent an electromagnetic cutout, which becomes operative through the 


| 
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Fias. 6 AND 7.—FESSENDEN APPARATUS AND DiscHARSGE CURVES. 


switch a b 3, the lever 25 drawing the leading.in wires 21 in or out 
of contact, as the case may be. A double receiver-head telephone, 15, 
is connected in series with a pair of cables, 15a, having a slightly 
different E.M.F. 

The call-receiver apparatus is shown in 32, 33 and 34, where 32 is 
а coherer, 33 a transformer, and 34 a telephone bell or other suitable 
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indicating mechanism. To protect the apparatus from the untoward 
effects of аа дашын electricity, a coherer, 35, connects the antenna 
with the ground. 

Instead of the wave detector shown, an earlier form employed b 
Prof. Fessenden prior to his leaving Allegheny may be substitu 
It consists essentially of a silver ring resting on two knife edges of 
silver and a third edge of carbon. This forms а microphonic contact, 
and acts as a translator of electromagnetic waves into readable Morse. 
It is also the subject matter cf a patent. 

Another clever device is illustrated in Fig. 6, the object of which is 
to maintain a certain definite relation between the inductance, capacity 
and resietance, regardless of the potential employed. The disruptive 
discharge takes pias in air under pressure, the spark-gap being 
formed between the part 4 and the plate 5. In using this appara- 
tus, the terminals are adjusted to about in. apart when using a 12in. 
coil. By increasing the pressure the dielectric strength ofthe medium 
is increased, and the spark potential can be raised to almost any 
amount without any material loss in oscillatory power, as indicated 
by the line a (Fig. 7), whereas in air under ordinary pressure it is 
found that no matter how high the potential is raised, practically no 
increase in efficiency is obtained higher than given with a spark 
length, as indicated by the line G. The horizontal line c indicates 
«ран. potential in inches, and the vertical line d represents the 

lation.” | 


Kio. 8.—FESSENDEN WIRELESS TELEGRAPH APPARATUS, 


We also give an illustration (Fig. 8) of the apparatus employed by 
Prof. Feasenden, which gives a spark of in. when attached to the 
vertical wires 140ft. in Боя. No transtormers or Tesla coils are 
used, and the speed of sending has been 35 words per minute. It is 
said that the apparatus will operate over a distance of 100 miles. 
The illustration shows a complete equipment of both sending and 
receiving instruments. 

In all, there are 13 patents in the recent issue to Prof. Fessenden, 
containing 20 pages of drawings, 53 diagrammatic views, and 220 
claims, the whole forming a most instructive and interesting memoir 
of the very latest advance in the art of wireless telegraphy. 


SOME NOVELTIES IN ELECTRICAL APPARATUS.* 


BY M. B. FIELD. 


I have the honour of calling your attention to a few electrical 
instruments which possess, I believe, some navel features, I do not 
propose to occupy your time by a lengthy explanation of the working 
of these instruments, but will content myself with stating as briefly 
as possible what objects they are intended to serve. Detailed expla- 
nations may be found elsewhere by anyone who may happen to be 
specially interested. 

Compensated Voltmeter.—This particular instrument is designed for 
indicating the voltage between either the positive or negative and 
the neutral main at the far end of a three-wire feeder—that is to say, 
the voltmeter, although connected to the feeder at the station end, 
indicates the voltage existing at the network end, being compensated 
for the feeder drop, no matter how much or how little the network 
may be out of balance. This instrument is compensated for the drop 
in a triple-concentric cable 1 mile long, the outers having a cross- 
section of 0 5 sq. in., the neutral 0:25 sq. in. No pilot wires are 
employed. The connections are shown in Fig. 1. It will be noticed 
the two views are identical as regards connections. R,, R, are series 
resistances inserted in the mains. Two others, shunt resistances, are 
connected across the mains, the measuring instrument being connected 
to these shunts so as to divide them up into the four resistances I have 


Е Paper read іп Section G of the British Association, at Belfast, 
September, 1902. 
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marked 1, 2, 3, 4. The measuring instrument is merely a delicate 
milli-voltmeter calibrated to read the actual volts at the far end of 
the feeder. It will be seen that the arrangement corresponds to an 
unbalanced Wheatstone bridge, where P.D.s are introduced into two 
of the arms proportional to the drop of volts in the outer and neutral 
mains respectively. A little consideration will then show that the 
current through the measuring instrument will be proportional to 
the voltage of the circuit minus a certain multiple of the current in 
R,, minus a certain multiple of the current in R,, assuming the cur- 
rents are flowing in the directions indicated by the arrows. It is 


Fic. 1. 


merely & matter of adjusting the ratio arms 1, 2, 3, 4 suitably, in 
order to get true compensation for the feeder drop of voltage. 
In this instrument the resistances are as follows :— 


Ratio arm 1.— 10 * 5:6— 56 ohms. 
Do. 2.— 99x5'6—5544 do. 
Do. 4.—100x5:6—560 do. 


Do, 4.— 9x56= 504 do. 
В, = 0:000888 ohm. 
R,4—00195 do. 

Hot-wire Wattmeter.—I have a hot-wire instrument which, when 
connected to an electric circuit, will read amperes, volts, true watts, 
hence power-factor, giving readings consistent with one another. The 
drop of voltage across the instrument does not exceed 0'5 volt, so 
that measurements can be made by it on motors or other apparatus 
while connected to their normal circuits—i.¢., no special provision of 


higher voltages is necessary when making such tests, The instru- 
ment is essentially for workshop and testing-room purposes, not for 
switchboard work. The connections of this particular instrument 
are those shown in Fig. 2. Ri and R, are two alternative non-induc- 
tive resistances of different carrying capacities, either of which can be 
inserted in the main circuit. T is a potential transformer with three 
secondary windings giving «qual voltages. A plug arrangement is 
attached to the instrument. The first two plug holes (from the left- 
hand side) give the necessary connections for the determination of 
watts ; the third converts the instrument into a voltmeter ; and the 
fourth and fifth, marked a in figure, into an ammeter, special 
calibration tables being employed. This instrument is really an out- 
come of the one previously described ; for with the plug inserted in 
hole 1 we have practically the seme arrangement as the compen- 
sated voltmeter modified for а two-wire circuit, Position No. 2 
is the same, but with the secondary E.M.F. of the transformer 
reversed. If the instrument is calibrated to read the square of the 
voltage at its terminale in each case, the difference of the two read- 


ings is a measure of the watts. These instruments may be made up 
with two pointers moving over the same scale, and with a special 
attachment for taking both the power readings simultaneously. 


Fault Indicator.—This instrument has been designed specially with 
reference to tramway circuits As a general rule, all feeders for 
electric tramways are protected by automatic circuit breakers. "These 
not infrequently open from unknown causes. The general practice 
in tramway systems after a breaker has come out is to close it 
again without taking any special precautions. If the breaker 
comes out three times in succession the line is reckoned to be short- 
circuited, and the fault must be searched for. Such a fault may be 
due to a short-circuit on a car, an earthed guard wire touching the 
trolley wire, a fallen trolley wire, an insulating bolt supporting 
trolley wire broken down, &c. The above-described method is, of 
course, crude in the extreme, and the practice of closing a circuit on 
a “dead short” is often fraught with considerable damage—damage 
which may only come to light some time afterwards, Now, the 
resistance of the feeder to earth should be a sufficient guide as to 
whether the feeder is “shorted” or not. If it be “shorted,” the 
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Fic. д. 


resistance will be well under 1 ohm ; if, however, the “short” or 
overload disappear, the resistance will be fairly high. When the 
power is cut off any section, the motormen have instructions to at 
once turn off their controllers, switch on the lights, and wait for 
these to glow. The resistance to earth will, therefore, be merely the 
resistance of the lamp circuits. The fault indicator, then, is merely 
a Wheatstone’s bridge where the feeder circuit forms the unknown 
resistance, the voltmeter on galvanometer and ratio arms being £0 
proportioned that if the unknown resistance is less than 1 ohm. 
the needle goes hard over to the left, pointing to “ Line blocked,’ 
and if over 20 ohms hard over to the right, pointing to “ Line clear.” 
The general arrangement is shown in Fig. 3. А relay may be fitted 
to the indicator to call attention to the fact that a line is cleared 

as soon as the fault is removed. The instrument may be kept per- 
manently in connection with the positive 'bus bar, and plugge on 
at a moment's notice to any feeder, the breaker of which has opened. 
То а large tramway system, blocks and interruptions of traffic ате 
most costly, and any instrument which will in any way minimite 
the duration of these is, I think, worth the consideration of all tram- 
way engineers, 


ЇЇ 


Fic. 4. 


Synchrontsing Gear.—Some engineers prefer synchronising with 
шешт. оша with lamps—for myself, I vastly prefer a dead- beat 
voltmeter. I am, however, very much in favour of installing a set 
of pilot lamps near the stop valve of each engine, so that the driver 
can watch the processs himself, and open or close the stop valve 
intelligently as is required, till paralleling is accomplished. It is, of 
couree, further necessary to adjust the voltage of the incoming 
machine to equal that of the "bus bars to which it is about to 
be ewitched. The object of this synchronising switch is by a 
single setting to establish all the connections necessary for these 
indications—viz. it (1) puts into circuit the pilot lamps on the 
incoming engine ; (2) puts into circuit the synchronising lamps 
on panel controlling the incoming generator; (3) puts into circuit 
the synchronising voltmeter ; (4) puts into circuit a special voltmeter 
which shows at a glance whether the voltage of the incoming alter- 
nator is equal to greater or less than that of the "bus bars (Fig. 4). 

Operation No. 2, may, of course, be dispensed with, for with a syn- 
chronising voltmeter these lamps are not essential They are, how- 
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ever, always useful as а reserve method of synchronising. The special 
voltmeter mentioned in operation (4) is in reality a double one, with 
two pointers moving over the same dial. One pointer comes up the 
back of the dial (which is illuminated) and over the top: the 
other swings in front of the dial. "There are no markings on the 
dial. . The one voltmeter is connected to the incoming machine, 
the other to the ’bus bars. If the voltages of each is the same, the 
two pointers form a radial line across the dial. If the voltages be 
unequal, the line is broken. The synchronising voltmeter and the 
above double voltmeter are both mounted on a swinging bracket 
attached to the switchboard, so that botlr are in view simultaneously 
(Fig. 5). The synchronising switch itself has some novel features. 


This one I have here is designed for four alternators. With this 
switch only four synchronising transformers are needed, one con- 
nected to each alternator—that is, the usual auxiliary transformer 
connected to the ’bus bars may be dispensed with. Again, if the 
dial of the double voltmeter be calibrated, it is really superfluous to 
supply each generator panel with a separate voltmeter. A synchro- 
nising bracket may be fixed at either end of the board, so that in case 
one instrument breaks down there is always a reserve one. A 
considerable simplification of the generator panels is thus effected. 


ELECTRICITY WORKS ACCOUNTS. 


Stepney Municipal Electric Supply Works. 


In our first analysis this week are summarised the accounts 
of the Stepmey undertaking since the commencement of 
supply in that or the Whitechapel district. The output has 
already reached to over a million units sold in the year—a 
rapid development in what was naturally looked upon as an 
unpromising field for profitable electricity supply. 

In seeking an explanation of this growth, one naturally 
turns to the figures showing the average price and the tariff 
scale in force. The hand of Mr. Wright is evident in the 
tariff adopted, with its high initial price of 8d. and the low 
minimum of 14. per unit sold. So far as the immediate 
fortunes of the supply undertakers are concerned, the results 
appear to fully justify the policy adopted, for although one 
result is the extremely low total average revenue of 2:474. 
. per unit, another result, doubtless attributable to the tariff 
system, is the high-load factor of 22:8 per cent. This is a 
- phenomenal figure for an undertaking without a traction load, 
and suggests that the cream is being licked off the milk with 
a vengeance, The further development of this under- 
taking on these lines will be an interesting study, as showing 
to what extent the district served is capable of furnishing 
additional consumers of the present desirable class. The 
average price shown is a pleasing and an enticing one, and 
fully explains the splendid development which has marked 
the business of the undertaking, though we feel constrained 
to say that the policy pursued still remains an interesting but 
inconclusive experiment. 

In studying the cost figures shown, it is necessary to bear 
in mind the fact that the electric supply undertaking is worked 
in conjunction wiih a refuse deatructor, and that the relations 
of the two departments are adjusted through the fuel item by 
debiting it with £1,086 for steam supplied, in addition to the 
£989 spent on coal. The basis of this charge to the electricity 
department by the destructor department is interesting. We 
learn from Mr. Tapper that the destructor is worked quite 
independently of the electricity department, it being under 
the control of the borough surveyor and the Works committee. 
The steam generated by the destructor is conveyed into a 
separate range of pipes in the generating station, and one 
particular engine is always kept running on this steam,” 
the remainder of the plant being run on the station’s own 
boilers. The amount of steam supplied by the destructor is 
measured by the units generated by the set thus separately 


supplied. The Works committee then make a charge to the 
Electricity committee of 0:84. for every unit thus generated 
on the destructor’s steam. Mr. Tapper says that “ this figure 
was arrived at by taking the total increased cost to the destruc- 
tor department, owing to the working of steam generating 
apparatus, over the cost which would have been incurred had 
the destructor been used for the destruction of dust only. On 
taking the estimated output of the destructor, it was found 
that 0-8d. would cover the whole of this additional cost." 

We must say that this seems an earnest attempt to equitably 
allocate to the two departments their responsibilities. How- 
ever approached, the problem of adjusting the relations of the 
electricity and refuse destructor departments is difficult, but 
on the above system a truer solution appears possible than on 
any other basis. The weak point is, however, the 0:8d. settled 
on, and confidence in it is rather shaken when we find that 
apparently there is no accurate account kept of the working of 
the dust destructor as apart from the works department taken 
as a whole. Favourable as the figure appears to work out for 
the electricity department, we do not think it is by any means 
too high from the works department standpoint. 

As for the other costs appearing in our table, it may be said 
at once that, one and all they are remarkably low, even con- 
sidering the value of the load-factor on which they are 
obtained. For a London undertaking the capital expended is 
most moderate in relation to the output—a result, no doubt, 
of the high load-factor. We think it must be admitted, how- 
ever, that a working profit of no more than 5-4 per cent. of 
the mean capital points to too low an average price, especially 
when it is considered tbat the undertaking is now enjoying 
probably the best of the custom of the district it supplies. A 
net profit of £2,034 is shown, but in view of the deficit of 
£2,748 of the preceding year, and the fact that the loan repay- 
ments are suspended and did not commence with the borrow- 
ing of the loans, it is hardly possible to wax enthusiastic over 
the financial results. | 


Barking Town Municipal Blectric Supply Works. 


This undertaking is rapidly improving its position, and, 
notwithstanding that the engines were not run condensing 
until the middle of January last, the total costs are already, at 
2:89d., but little in excess of what might be expected from 
our averages. The average revenue at 9:27d., from all sources 
is too low for sound financial results. Its adoption may possibly 
be justified as a means of increasing the business. The total 
management and property charges are most creditable, and so 
is the fuel item in relation to the circumstances of working. 
It would be unfair to criticise harshly the financial results of 
80 young а concern. 


REMARKS TO TABLES. 


STEPNEY.—a@ Period of 15 months. b Land £13,085. c Accumulators £2,509, 
meters and demand jndicators €9,435. d Accumulator: £2,526, meters aud demand 
indicators 2,663, е Over.expended. / 78,012 units at 8d. £2,600, 282,809 units at Id. 
£1,176 and indica‘ed lamps at 7d. per lamp per mouth £289. g 22,275 units at sd. 
£143, 180,494 units at 1d. £752 and attendance and repairs £627. h Eugine era 
department £324. i Law £186, insurance £7. j After adding £770 “cost of tem- 
porary building to March 31, 1901," k Buildirgs £2, engives and boilers £45, 
dynamos, exciters, &c., 212, accumula*ors £3, other plant £12. 4 169,050 units at 8d. 
£5,685, 555,487 units at Id. £2,815 and indicated lamps at 7d. per lamp per month 
£826. m 24,9:7 units at 8d. £831, 258,578 units at id. £1.077, aud attendance and 
repairs £854. n Including steam from dust destructor £1,086, coal 2959. о Build- 
ings £41, engines and boilers £57, dynamos, excitera, &c , £79, accumulators £l, 
other plaut £82, p Engineers department £384, wages of meter readers #31 
accountant and staff £732. q Insurance £21. r Aftar deducting £10? cost of 
temporary building during year.” 


BARKING TOWN.—a Including units absorbed in batteries but exclusive of 38,211 
absorbed in distribution. b In pairs of two 16 c.p. aud two 8 с.р. e In pairs of two 
16 c.p. and two 8 c.p., also Nernst Jamps. d For power up to 100 unite per month 
344. per unit, between 100 and 200 units per month 3d., 200 to 500 unite 2}4., 500 
to 750 unita 24d., 750 to 1,000 units 2 d., 1,900 to 2,00) unita 2d., 2,000 t» 3,00) units 
11d., and 3,000 units and upwards per month 144. per unit. Price for traction to be 
21d. at first. e The units absorbed in mains were 18,316 and in batteries $5,923. 
f Estimated. g Being suspense account and including £1,006 deficit on wurking of 
1900-1. А No expenditure on land. i Machinery 23,935, accumulators £643, meters 
£1,068, instruments £606, street lamps and fittings £1,443. j Free wiring £142. 
k Being suspense account and including the 41,006 in 1900-1 aid £274 in ‘901-2 
deficits in working. ¿Machinery £5,448, accumulators £605, meters £1,779, instru- 
ments £734, lamp columns and fittings £1,949. m Free wiring £132. n Sales at 6d. 
per unit £178, at 2d. £24, at 44d. £1,495, at 81d. £235, by slot meters £19 and by 
private lamp £4; less £17 bad debts. o After deducting £80 received from baths for 
heated water in 1900-1 and £140 in 1901-9. р Buildings £3, engines aad b ‘ilers £191, 
dynamos £6, accumulators £118, other plant aud tools £8. 9 Of mains £17, meters, 
switches, fuses, &c., £13. r Attendan-e and rej airs. s Engineera' department , 
collectors’ department £19 and architect #460. t Insurance £17 in 1900-1 and 214 in 
1901.9, u Through slot meters, 5d. per unit. v Carried to suspen e account. w By 
meter at 44d. £1,993, at Sid. £185, at 3d £14, at 2d. £29, through slot meters £139, 
by private lamp £4 and from artisan,’ dwelliugs £23. z Buildings £3, engines and 
boilers £189, dynamos £65. accumulators £58, other plaut and tools £1. y Of mains 
£9, of switches. meters, fuses, &c., £54. 2 Engineer, department £285, collectors 
department £20, i 
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Barking Town Urban District Council. 
May, 1899. 

3-wire continuous-current. 

A. Hugh Seabrook. 
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THE BRITISH ASSOCIATION. 


Now that the excitement which annually is associated with 
the meeting of the British Association for the Advancement 
of Science has died away once more, it is a fitting time to 
consider calmly and in a judicial spirit the various criticisms 
and diversified comments which the recent meeting at Belfast 
has raised. Criticism, often enough sternly adverse to this 
Association, is not an infrequent concomitant of the annual 
gatherings; only, on the present occasion, the storm of 
denunciation has been, perhaps, somewhat more violent, and 
has echoed somewhat farther, than usual. And, like other 
storms, it has not been altogether coherent. Critics have been 
far from agreeing. Some say it is too popular—a mere picnic; 
others complain that its delibarations are too abstruse—over 
the heads of the audiences. Some assert that the British 
Association is useless—played out; that it has lived too long 
and should now be allowed by self-respecting leaders of science 
to die a natural death. We do not here intend to echo the 


f | question : Is the British Association still useful? The ques- 


tion is superfluous on the face of it. If the Association were 
not unquestionably useful it would not continue every year to 
draw together so many of the leaders of science, nor would 
it attract to its sectional meetings—nor even to its recreative 
gatherings—so many of the rank and file. The form in which 
we would present, and at the same time endeavour to answer, 
the question, is: What are the uses of the British Association? 

As it is at present constituted, the British Association is a 
far more complex organisation than at its inauguration nearly 
eight decades ago. Accordingly, its uses are more varied, 
some of them being quite undreamed of by its original pro- 
moters. We do not mean that there is a greater number of 
sections, the result of the growth of new branches of scientific 
knowledge. At its inception, the British Association com- 
prised principally the recognised leaders of science ; and the 
popular element, as we know it to-day, found no place in its 
deliberations. But nowadays there are really two British 
Associations, an esoteric and an exoteric; or, rather, shall we 
вау that the British Association has a dual consciousness ? 
And although these two entities or functions operate simul- 
taneously and at the same place, they are really totally 
distinct from each other and have little in common. Yet 
each is essential to the existence of the British Associa- 
tion, as much as mind and body are essential to the living 
organism. The esoteric or intellectual side of the British 
Association, it is scarcely necessary to say, comprises the 
leaders of science and the little band of earnest workers. 
These, numerically regarded, are in a small minority, even as 
the mass of the brain is less than the mass of the body; but 
they are the controlling centre of the entire organisation. 
No one who is familiar with the meetings of the British Associa- 
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tion can have a shadow of doubt as to the immense benefits 
accruing to science from the annual meeting together of this 
small but earnest band. Consider the names only of the men 
with whose work our readers are most familiar: Lord KELvix, 
Lord RAYLEI dH, Lord Rossx, Sir OLIVER LODGE, Prof. J. J. 
Tnousox— these are the men who supply the intellectual 
stimuli during the meetings, and from whose assembling 
together they themselves and their earnest disciples deri ve 
lasting benefits. Shall it ever be said that the British 
Association, even though it never does more good than 
this, is played out? By no means. Nor is the usefulness 
of this baud of true scientists in any way lessened by the fact 
that some of them like to spend their leisure hours with their 
wives and daughters at the garden parties, conversazioni, &o. 
Those who cavil at such entertainment are welcome to stay 
away. 

We turn now to consider the crowd of other people who 
compose the exoteric portion or body of the Association. It 
is ever a mixed and motley crowd. Among it are the mono- 
maniacs and faddists and cranks who are the parasites of 
science. Their faces, distorted with an exaggerated sense 
of their own scientific importance, their strange costumes 
and eccentric manners, betray them everywhere. Then, 
there are the idlers and mere dabblers in science, who 
have come to enjoy themselves lazily and because it is 
fashionable to be there. These all are a terrible trial, 
it is to be feared, to the real workers. They block up the 
pas-ages; they scramble for the best seats at the lectures, 
before hard workers have had time to put in their claims for 
tickets ; they fill all the seats in the writing rooms, scribbling 
correspondence seemingly all day long; they walk desultorily 
into and out of the sectional meetings, in the middle of a Paper 
or a discussion ; they make long and irrelevant speeches 
during debates; and they get out early and devour all the 
food in the luncheon room. Unnumbered; in fact, are the 
disagreeable things they do. Yet are they useful, even essen- 
tial to the prosperity of the British Assoc'ation, and an 
increase in their numbers is a thing to be encouraged. Their 
membership swells the financial resources of the Association ; 
their presence, merely by increasing the numerical attendance, 
gives the Association greater «vóos locally and in the eyes of 
the general public, besides adding to the total amount spent 
in the local hotels and boarding houses.. All these people 
bring money to the coffers and grist to the mill. 

The financial aspect of the British Association is one of 
considerable importance. Much of the scientific utility of 
this organisation depends upon its annual receipts. These, 
unfortunately, have been in the past a very fluctuating and 
uncertain quantity, falling to as low as about £1,000 in 1880 
and rising to £4,836 at the immensely successful meeting at 
Manchester in 1887. Naturally, the sum total which the 
British Association in any year is enabled to grant to its 
Committees in aid of scientific research must rise and fall 
with these receipts. When it is remembered how great 
has been the assistance to scientific progress rendered for 
many years past by means of these grants of money, it will be 
readily understood that it is in the best interests of science 
that the British Association should encourage its popular side, 
and offer every inducement, even to the idler and the faddist, 
to put in his annual attendance and pay his annual fee. 
Indeed, we doubt if the Council does not sometimes pay 
insufficient heed to this important matter. At Belfast, for 
instance, there was little to attract the seekers after popular 
science and mere amusement. The excursions, we u nder- 
stand, were in some cases badly organised ; but, doubtless, 
the inclement weather had much to do with the failure of this 
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department. However, we think that if the Counoil would 
make a regular practice of securing a Nansen or—we 
will not say a DE RoucEMENT—SsOme other lion of the 
season, the ‘‘ draw” would add to the success of the 
meeting from the business point of view. But in thus 


encouraging the popular side it is of vital importance to guard 


against stifling or crippling the intellectual side. Much might 
be done to mitigate the evil effect of the popular members on 
the serious proceedings. The freauent and irritating inter- 
ruptions ehould be abolished by giving strict instructions that 
no one shall enter or leave a sectional meeting room during 
the reading of a Paper or the progress of a debate. Faddists, 
cranks and self-advertisers who begin to spout irrelevant non- 
sense should be promptly and mercilessly suppressed. More- 
over, chairmen should show less affection for red herrings 
than some chairmen we could name: at any rate, they should 
not allow there creatures to be drawn so often across the track 
of debate. But these, after all, are minor matters in the 
subject we have been considering; and it is gratifying not 
only to aszert with just confidence that the British Association 
fills a large and varied sphere of usefulness in the interests 
of science, but aleo that there seems every prospect of its 
continuing to do so for many years to come. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnme D'Arsz.] 


Electricity in the A lizarine Industry.— Alizarine was formerly 
obtained from the root of Rubia tinctorum, but since Graebe 
and Liebermann discovered that alizarine is & derivative of 
anthracene, it has been manufactured from coal tar by treating 
anthracene with sodium bicarbonate and sulphuric acid. 
This gives antbraquinone, and according to the modern 
process, this is treated with faming sulphuric acid, and the 
monosulphite is fused with caustic soda. To obtain anthra- 
quinone from: anthracene, sodium bicarbonate is necessary. 
Up to the present, the methods for recovering the chromium 
salt contained in the mother liquor as chromium sulphate 
have been very troublesome. ‘I'he electrolytic recovery of 
the chromium has hitherto been hindered by the fact that 
between the two electrodes a diaphragm is necessary, and 
that no diaphragm was found capable of holding the strongly 
acid solution for any length of time. This difficuity has been 
overcome by Leblano's invention of diaphragms consisting of 
25 per cent. alumina and 75 per cent. silica, which not only 
are very durable, but also have a low resistance. One German 
aniline dye factory has been transferred to the neighbourhood 
of Augsburg, where there is sufficient water power to yield a 
cheap supply of electrical energy for the new process. 

[H. T. Simon, Juhresber. Phys. Verein Frankfurt, 1902.] 


Weather Shooting.—The discharge of big guns as a preventa- 
tive of hailstorms dates back to the 18th century, when it was 
very common in Austria, Bavaria and France, where the hail 
often did incalculable damege to the vineyards. In 1785 the 
Emperor Joseph II. issued an edict against the practice, and 
in 1811 the Munich Academy of Sciences declared it to be 
valueless and superstitious. The remarkable success of Albert 
Stieger, in Styria, in protecting his vineyards against hail 
since 1896 has stimulated further research, and the practice 
has been resumed, especially in Italy. H. T. Simon connects 
the effect with the formation of unstable temperature condi- 
tions and their timely readjustment by the shock of the 
shooting. A steep temperature gradient brings about the 
sudden exchange between the warmer strata of air below and 
the colder ones above. The ascent of the warmer strata leads 
to undercooling; the icicles fall through the undercooled 
stratum and precipitate further moisture, eventually reaching 
the ground as hail, The shooting may act by the sound-wave, 
by the impact of the air vortex, or by the upward projection 
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of dust or ions serving as concentration nuclei. In any case 
it hinders the formation of the unstable temperature condition 
described, and allows the condensed moisture to fall to the 
ground as harmless rain. 

H. T. Simon, Jahresber, Phys. Verein Frankfurt, 1902.] 


Vacuum Thermo-couples.—lIt is easily understood that thermo- 
couples in & vacuum tube are more sensitive than in open air, 
since the heat impinging upon them has less chance of getting 
dissipated. P. Lebedew has employed vacuum thermo-couples 
in his more recent experiments on electric waves. He finds 
that in the range from 1 atmosphere down to about 5mm. 
pressure the sensitiveness is practically constant. For lower 
pressures the sensitiveness rapidly increases with the exhaus- 
tion, and practically reaches its maximum at 0:01mm., not 
because that is the actual minimum of convection, but because 
at that pressure the use of windows cemented into the tube 
and transmitting the radiation under examinatiun does not yet 
offer any practical difficulties. The sensitiveness is increased 
sevenfold for blackened couples, and 25 times for polished 
ones, as shown in the diagram. The increase is also greater 


— N 
І ее 
в — see 
10-1 1 10 
Millimetrea. 


20 


15 


10 


100 1,000 


for couples enclosed in a bulb than for couples enclosed in a 
tube. At pressures below 10-‘mm. the sensitiveness is prac- 
tically the same as at 10 times that pressure. The author 
employs, by preference, couples made of iron and constantan. 
He finds that, besides the increased sensitiveness, the thermo- 
couples also show an incteased durability in a vacuum, which 
is very useful for Hertzian wave work. 
IP. Lupapew, Ann, der Physik., No. 9, 1902.] 


The Mouth Barometer.—A few years ago P. Gruetzner 
described a simple and cheap barometer, on Hooke's principle, 
which has since been used for Alpine expeditions. It utilises 
the expansion and contraction of air under a diminution 
or increase of pressure. If the temperature is constant the 
volume of air is inversely proportional to the pressure. In 
the author’s apparatus the constant temperature is obtained 
by putting the bulb into the observer's mouth. The tempe- 
rature of the human mouth is 86 7'C., or 807deg. absolute, 
and does not vary, as a rule, by more than 1 per cent. It 
1s, therefore, practically constant. The bulb of the mouth 
barometer is partly filled with coloured paraffin, which is driven 
into a tube provided with a scale, and serves to indicate the 
volume of the air in the bulb. The author now quotes a 
number of observations made with a mouth barometer and an 
aneroid, in which the maximum error of the former is 3mm. 
The mouth barometer has probably no advantage over the 
pocket aneroid, except its extremely low price. 

(P. GRuUETZNER, Ann. der Physik., No. 9, 1902.] 


Theory of the еей Interrupter.—Simon's theory of 
Wehnelt’s interrupter supposes that the interruption is brought 
about by the sudden heating and evaporation at the anode, 
and the closing of the current by the cooling and condensation 


following the interruption. The heating is supposed to be 
altogether Joulean, due to the resistance of the liquid. Now, 
E. Klupathy shows that this Joulean heat would not even 
suffice to heat the liquid to boiling-point, much less to evapo- 
rate it. He finds the chief source of heat in the Peltier effect. 
A Peltier effect between liquids and metals was experimentally 
established by Bouty, Jahn and Gill. The Peltier effect pro- 
duced by 1 ampere per second would be 1:5 х 107 gramme- 
calories at the junction between copper and copper sulphate. 
The same amount of heat would be absorbed at the cathode. 
In a layer 0:001mm. thick the heating would be about 100deg., 
whereas the Joulean heat would only be about 8deg. With 


latinum in sulphurio acid, the heating would be about 200deg. 
The author proved the heating of the anode and cooling of 
the cathode by means of the pointless interrupter” shown 
in the diagram. 
[K. KruPATHY, Ann. der Physik, No. 9, 1902.] 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or fos foreign ) 


The American Invaders. By F. A. МсКехле. 
Richards.) 1902. 2s. 6d. 

We commend this book to our British manufacturers and to 
all those of our readers who have had cause to consider the 
effects of the American industrial and commercial ‘‘ invasion К 
of the mother country and its colonies and dependencies. 
Inaccurate as the author is in many respects, yet his unequi- 
vocal admiration and enthusiasm for American methods cannot 
fail to be in a certain degree convincing. This enthusiasm for 
everything American is, it is true, carried too far when it 
amounts to applauding the tactics in the Anglo-American 
“tobacco war," but, on the other hand, an infusion into our 
industrial system of more of the push and nervous energy 
which is characteristic of the American—retaining, however 
the traditional straightforwardness and integrity of British 
business methods—would not be unprofitable. What may, 
perhaps, be characterised as the upper middle classes of our 
manufacturers must be urged out of their present easy-g010g 
path. The younger generation is knocking at the door, and 
they must open to it. They must welcome the айтеп! of 
modern systematised methods, of improved machinery, aud 
of labour-saving devices, and they must invoke the new. 
comers’ assistance to sweep away the fungus growin 0 
the labour agitator who, by his successful efforts to restrict 
output and level away healthy emulation among the working 
classes, is sucking away the energy and vigour of our indus 
trial system. And, so far as the electrical industry is con- 
cerned, it is not merely the individual who must be awakened— 
both the central and the local governing bodies of the country 
must be lifted out of the peculiar groove of semi-conservaliv® 
semi-socialistic thought which opposes any new un f 
if it s ta those who promote and develop it will take rs 
share of the profits before the general community. T : 
4e greatest happiness of the greatest number” cannol 
attained by discouraging individual effort. 


(London: Grant 
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“The American Invaders” avowedly paints the results of the 
t invasion " in their blackest colours, and endeavours to show 
that we are being beaten in every branch of trade and com- 
merce. That it exaggerates the actual damage which has been 
done to our prestige as an industrial nation there cannot be a 
doubt ; but, nevertheless, as a general sketch of the methods 
employed in this warfare,” and as a suggestion of what may 
be the result if we disregard the warnings we are receiving, 
the book is worthy of serious perusal. 


Monograpbien uber Angewandte Blektrochemie. Vol. I. “Die 
Elektrolyse des Wassers.” By Viktor ENGELHARDT. 7 marks. 
Vol II. Die Gewinnung des Aluminiums.” By ADOLPHE MINET. 
5 marks. (Halle-a-S.: Wilhelm Каарр.) 1908. 


These two volumes are the first of а series, dealing with the 
various branches of the electro-chemical and eleotro- metal - 
largical industries. Germany has been devoting herself now 
for some years to the study of electro-chemical and electro- 
metallurgical phenomena, both in the laboratory and works, 
and the series of monographs which are promised by the Halle 
firm of publishers indicates that, in their opinion, a public has 
been created sufficiently large and influential to support this 
new publishing venture, and to justify the belief in its 
pecuniary success. 

Volume I. deals with the electrolysis of water for the pro- 
duction of oxygen and hydrogen, and is written by Viktor 
Engelhardt, chief chemist and engineer to the Siemens and 
Halske Co., of Vienna. In the 108 pages which are devoted 
to the subject, all the well-known forms of electrolyser are 
described and illustrated, and details of cost and utilisation 
are also given. Two pages of useful tables are provided, 
summarising the information relating to patents and costs, 
and from these we learn that 17 different types of electrolyser 
for the commercial production of oxygen and hydrogen have 
been patented, and that the capital outlay upon apparatus varies 
from 144m. to 1,805m. per kilowatt of energy. The cost of 
the oxygen and hydrogen produced depends largely upon the 
question whether one or both gases can be utilised on the spot 
without compression and storing. While this book does not add 
much to the information which was already available to those 
students of technical literature who knew where to look for it, 
it will, nevertheless, prove useful to electro-chemists and to 
those manufacturers who are adopting electrolysis for the 
production of their requirements of oxygen and hydrogen. 

The second volume of the series is upon aluminium, and is 
written by Adolphe Minet, editor of L' Electrochtmie, a monthly 
technical journal, published in Paris. This volume can hardly 
claim to be so complete or so valuable as Prof. Richards’ clas- 
sical work on Aluminium, with which it must suffer on 
comparison. The author treats his subject under two leading 
headings—The Extraction of Aluminium, and Its Applica- 
tions. All the patented processes for the extraction of 
aluminium are described, and since only two of these—the 
Heroult and Hall electrolytic reduction processes—are in 
actual operation, it would have been of advantage to readers 
if the author had devoted more space to them. Twenty pages 
out of the total 78 in this section of the volume are devoted 
to details of M. Minet’s own process and the experimental 
work upon which it was based. 

In the second part of the volame figures are given for the 
produetion of alaminium since 1885, and the aggregate output 
in the year 1900 is stated to have been 4,500 tons. We think 
the author’s figures in this case are too Jow. Figures in our 
possession show a production of over 7,000 tons in the year 
1900. 

As regards the cost of aluminium, M. Minet gives a total 
of 2:79fr. per kilogramme, taking the electrical horse-power- 
hour аё 1 centime. This is equivalent to 12:24. per pound, and 
as the present sale price for 98-99 per cent. aluminium is about 
14d. per pound, the margin for profit would appear to be small. 
Referring to the use of aluminium for electrical conductors, 
the author ignores the unsatisfactory results which have in 
many cases been obtained, and simply dwells on the greater 
lightness and lower cost of aluminium as compared with 
copper. The portion of the volume devoted to the alloys of 
aluminium is full and complete, and this is the reetion 


which will prove most useful to electro-chemists and electro- 
metallurgists. 

Both volumes are well printed and illastrated, but suffer 
from the absence of alphabetical indexes of the subject matter. 


Pipes and Tubes, By P. R. Brönrind. London: Whittaker & Co.) 1902. 


This book contains an amount of information that cannot 
fail to be extremely useful to engineers. Compressed air, gas, 
water, hydraulic, steam sewage and electric wire pipes and 
tubes are described and illustrated. The formule given with 
regard to the heating of rooms by steam or air and the rules 
for thickness of pipes for various purposes are not widely 
known, but are, nevertheless, of great importance. The effect 
of water in pipes is discussed at length, and various methods 
of cleaning and testing pipes are dealt with in detail. At the 
end of the book there are no less than 48 pages of tables 
of numerical data relating to various forms of pipes and 
tubes, and their uses, many of which no engineer should be 
unfamiliar with. 


The Amateur Electricians Workshop. By S. R. Воттоне. (Lon- 
don: Guilbert Pitman.) 1e. 6d. net. 

The instructions given in this book for the making of an 
electro-motor, batteries, wireless telegraph apparatus and 
induction coils are crude and bewildering to the amateur.“ 
No explanation is given of the various technical terms, which 
must be quite unintelligible to the class of reader for whom 
the book is evidently intended. 


HAND ADJUSTMENT OF THE GOVERNORS OF STEAM 
PLANTS IN ELECTRIC LIGHT STATIONS. 


BY J. H. DALES. 


Ten per cent. range of adjustment by hand is so common 
a demand of specifiers of steam planta that it is, perhaps, 
worth while to inquire what that means in a general way. 

There are two principal elements which control the possi- 
bilities of fine governing, these being inertia and friction. The 
former is easily ascertained for any given change of velocity, 
but the latter is a very doubtful quantity, depending largely 
on mechanical design and excellence of workmanship, the 
latter especially in new plant. Every principle of construc- 
tion and every modification of every principle has its own 
coefficient of friction, so to speak; and it is only by inquiring 
into the results of good examples of particular types that an 
approximately correct idea of what may be expected from a 
design can be had. As no really first-class governing can be 
obtained from anything but high-speed spring-load centrifugal 
governors, it is not worth while considering any other kind in 
any inquiry into the limit of possibilities. So, if vertical or 
horizontal right angular outside spring-load governors and 
shaft governors alone be considered, the object will be attained. 
The term outside is used as a distinction from shaft 
governors. Taking friction as the chief point of inquiry, it 
has been found, by careful experiment, that vertical right 
angular arm spring-load governors running at a moderate 
speed—say 200 revs. per min., and fitted with plain pin joints 
—have a friotion of parts which is equal to about a 1} per 
cent. change of speed from a normal, which is an extreme of 
2% per cent. | | 
. Practically, no change of position is involved in this 
amount—that is, only sufficient movement for purposes of 
observation ; and if no work is required from such a governor 
it may be expected to perform its functions, which includes 
the effects of its inertia and range of motion, with a total 
variation of about 4 per cent. This has been found to be the 
practical result of experiments, both at the speed named and 
considerably over that. With light work in the way of 
governing, then, the limit of possibility in such a case may be 
taken at 5 per cent. It should be specially noted that these 
results are for plain pin joints, well designed, well fitted and 
well lubricated, the range of the governor slider being what 
an expert would consider to be a useful range—say, equal to a 
fourth of the length of the governor ballarm. Short-range 
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governors are of little value. The testing instruments were of 
the centrifugal type, of the best obtainable quality, but, of 
course, having errors of their own which would cause the 
record to be somewhat better than the actual results. 


Governors of a similar type to the before-mentioned have 
been made with ball bearings to all the joints, and, moreover, 
have been constructed to run at a higher speed (400 revs. per 
min.), and were found on careful test to be greatly superior in 
every way to those having plain pin joints. Between the great 
diminution of inertia which the higher speed made practicable 
and the practical elimination of friction very remarkable 
results were obtained. No available instruments were suffi- 
ciently delicate to measure the friction with any certainty 
whatever, and it was impracticable when running the engine 
to which they belonged to bring the governor slider to a state 
of rest by the most careful manipulation of the stop valve 
when the engine was doing no exterior work. As might be 
expected from these statements, very fine governing was 
obtained from the engines to which these governors were fitted ; 
in some which ran 220 revolutions, and had a flywheel of 
ordinary weight, to about 14 рег cent. total, and in a particular 
instance of an application to an old engine which had a very 
light flywheel, and where the maximum pulsation was 124 
per cent. per stroke, to 24 per cent. maximum variation, under 
the most trying conditions which could be brought about— 
that is, by turning full steam into the standing engine with 
по load on. In this case the governor was assisted in working 
a heavy slide valve expansion géar, by auxiliary power, which 
was controlled by a differential lever motion and valve which 
followed the action of the governor, so that the latter had 
practically nothing to do but shift its own position. 

Again, shaft governors have been made which would work 
& piston cut-off motion and govern a high-speed engine to 
1j to 2 per cent. under the extreme circumstances mentioned. 
All these were uncommon, and very uncommon, results and 
are cited for the purpose of getting at the possible” in the 
matter of adjustment. It should be noted that the shaft 
governor case was one in which no extreme result was aimed 
at, the adjustment being made for ordinary every day work. 

Now for the meaning of 10 per cent. range of adjustment. 
Taking the 2 per cent. governing as а medium instance, it may 
be reasonably assumed that 1 per cent. would be absorbed in 
friction and over action due to inertia, and that most of the 
other 1 per cent. would go to changing the position of the 
governor ; in fact, such was the intention of the design, and 
outside errors of weight and workmanship may be said to be so. 
So it is quite clear that such a governor, adjusted to run to 2 per 
cent. total, could not be screwed up to raise the speed without 
causing racing, and careful trials showed that such was the 
case. Nothing, therefore, in the way of adjustment could be 
done where the governing was already fine but by lowering 
speed. The same remark applies to the first case mentioned, 
where the closest possible adjustment was 4 per cent. No 
work practically was taken off these examples, for even in the 
case of the shaft governor the engine did the work of shifting 
the gear ; also, the centrifugal force of that governor was about 
8,0001). They might, in fact, be looked upon as scientific 
instruments, and therefore it is clear that any worse condi- 
tions would produce worse results than the conclusions here- 
after arrived at. Between 1 and 10 per cent. increase or 
decrease of speed, it will be near enough for the sake of argu- 
ment, and save complication of figures, to say that 1 per cent. 
increase or decrease of speed produces 2 per cent. difference of 
centrifugal force. 

Now, suppose а load spring to be 20in. long, not compressed 
at all, and that in working it is required to have bin. initial 
compression and, in addition, a бір. range, which would make 
a total compression of 10in. as a maximum. To lower the 
speed at the maximum compression 10 per cent., 20 per cent. 
of the 10in. total compression would have to be relieved. This 
would decrease the initial compression by 2in., or by 40 per 
cent. of theinitial compression. This 40 per cent. relief of the 
initial compression would drop the rising speed of the governor 
(that is, the speed at which it would come off the stop) by 
20 per cent, and the variation of the speed of the engine 
through the range of the motion of the governor would be 


10 per cent. This is without the imperfeotions variation 
of 1 per cent., so that the best possible results to be obtained 
from the best quality of governor, with a 10 per cent. hand 
adjustment, would, as an extreme reduction, be 11 per cent. 
variation of speed, through the full rauge of the governor, 
and at a mean no better result could be had than 53 per cent. 
If a3 per cent. ‘imperfections ” variation be added to this 
9 per cent. the variation becomes 8 per cent. at a mean. 

Simple mechanism can, however, be applied to some gover- 
nors which will admit of adjustment of speed without spoiling 
the quality of the governing. The hand adjustment of a 
governor in the ordinary way spoils the quality of the govern- 
ing, because the stiffness of the load spring for fine governing 
must be made per inch of compression to correspond closely 
with the increase of radius of the centrifugal weights and its 
consequent effect in increasing the centrifugal force of such 
weights, allowance, of course, being made for the slight 
Increase of speed necessitated by the change of position of the 
slider or equivalent. It is obvious that any change of the 
rate of revolution should be accompanied by a suitable change 
in the stiffness of the load spring, if the quality of the governing 
is not to be spoilt by altering the speed. 


A NEW GLOW-LAMP PHOTOMETER. 


Messrs. Everett, Edgecumbe & Co. have recently brought out a 
novel form of glow-lamp photometer. Whilst it is now easy to 
obtain an ammeter which will instantly indicate the current taken by 
an incandescent lamp, it is a very different matter when it is a case 
of the determination of the candle-power yielded. In fact, without 
the use of elaborate standards and a specially fitted-up photometer 
room it has, up to the present, been deemed an impossibility. Asa 
consequence, the important question of candle-power has to be taken 
for granted by the buyer of lamp. Farther, without a knowledge 
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of the candle-power, the measurement of the current consumption is 
of small value, although easily ascertained. The ingenious little 
apparatni (shown in the accompanying illustration) consists essen- 
tially of a modified form of Leeson disc photometer, which type 
possesses several marked advantages over the well-known Bunsen 
grease spot, particularly when lights of a somewhat different colour 
have to be compared, as for example, in the measurement of high and 
low-efficiency lampe. 

Two lamp-holders are provided attached to an adap or, so that 
connection can be made to any electric light fitting. In order to 
use the photometer, a divided scale, which is provided with a ring 
at each end that can be slipped over the lamp-holders, has oaly to 
be put in place and stretched tight. Having obtained a point of 
balance in the ordinary way, the required candle-power is readily 
found without any calculation whatever by means of an ingeniously- 
devised direct-reading logarithmic scale. 

Two of the difficulties which have to be surmounted in glow-lamp 
photometry are, firstly, to obtain a handy and reliable standard, and, 
secondly, to regulate the voltage. In the photometer of Messrs 
Everett, Edgcumbe & Co., the Gordian knot has been cut by making 
no attempt whatever to keep the voltage constant, and by зора 
ing a specially standardised lamp, which forms part of the outfit, as 
the standard. It is claimed that the relation between the light 
emitted by an incandescent lamp bears a perfectly definite relation 
to the pressure at its terminal, and that as both the standard and the 
lamp under test are run off the same supply, any increase or decrease 
of voltage will affect both lamps equally, and the point of balance 
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will remain unaltered. The method has the farther advantage that 
the candle-power eo found is, no matter how much the aupply voltage 
may vary, the candle-power which the lamp would give at the stan- 
dard voltage, which is, of course, what is required. It is clearly best 
in practice not to use the standard lamp throughout a series of tests, 
but to standardise another lamp from it, and to use this as a sub- 
standard. 

It is claimed that with this set no specially arranged dark-room is 
necessary, as any moderately screened position is all that is required ; 
or, by hanging a few yards of black cloth over the photometer, an 
ideal photometric chamber can be readily 9 riod When it is 
impossible, for any reason, to obtain a fair absence of light, a ре 
correction factor can be determined, once for all, as explained in the 
directions which accompany the instrument, by interchanging the 
standard and test lamps,and obtaining a second point of balance. This, 
however, will seldom be found n . The direct-reading scale 
already alluded to can be used to obtain the efficiency of the lamp in 
watts per candle-power, from the candle-power and measured current. 
This firm's lamp tester, which is useful for such a purpose, is so well 
known that no description need again be given. Suffice it to say 
that it has now been so far improved as to be perfectly dead-beat, so 
that the readings can be taken with the utmost rapidity. It should 
be mentioned that the same instrument can be used for direct or 
alternating-current, as required. In this case also, fluctuations of 
voltage will have but little effect on the result ; and, unless extreme 
accuracy is required, no voltmeter need be employed. Every detail 
seems to have been most carefully worked ont, and it may finally 
be remarked that not the least among the points in favour of this 
oe 3 is the marvellously low price at which it can 
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STANDARDISATION OF PIPE FLANGES AND 
FLANGED FITTINGS.* 
BY ROBERT E. ATKINSON, 
(Concluded from page 801.) 


Bolts.—The same principle of interchangeability has been adopted 
with regard to the number and position of bolts, the proposal being 
that what difference in strength may be required for the varyin 
preesures should be made in the size of the bolts. The author holds 


Position of Holes in Branch 


Dotted Holes show Position of 
Holes in Valve when same - 
ia turned a quarter round 


Fio. 1.—Diagram showing Stop Valve on Boiler, and difficulty in changing 
the position of same when flange is drilled with six holes. 


the opinion atrongly that no standard can be satisfactory which does 
not allow for the number ot bolts being a multiple of four ; without 
this interchangeability is impossible. Fig. 1 shows the difficulty 
attending the use of bolts otherwise than upon this principle. In 
this aketch is shown a stop valve attached to a boiler, and the flange 
drilled for six bolts. In dotted lines is indicated the valve turned 


* Abstract of Paper read before the Institution of Mechanica] Engineers. 


at right angles, from which will be seen the difficulty that arises, 
and that a new valve will be required if any alteration of position is 
desired. Bends, tees and other fittings require to be adjusted to 
alterations of position, and Fig. 2 shows a bend connected to a pipe 
line, and reveals the impossibility of varying its position, as shown 
in dotted lines, this fact being due to its having been drilled with 


Blach Holes are those 
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Dotted Holes «how position uf Holes when кате ta turned а quarter round. 


Fic. 2.— Diagram showing Bend in Steam Main, and difficulty in changing 
the position of same when flange ia drilled with six holes, 


six bolt holes. In the case of tee-pieces, the flanges of which have 
6, 10, 14 or 18 holes, it would be impossible to set the centre branch 
vertically if it had been drilled to suit a horizontal position. Fig 3 
shows the position of the bolt holes in the proposed standard. In 
every case the nearest holes to the centre lines are ui- 
distant from them. These centre lines would correspond with the 


4 HOLES. 4 to 25 
Pipe Inclusive 8 HOLES. 3"to 7’ 


Pipe Inclusive 


12 HOLES 8"to 11" 


Pipe Inclusive. 16 HOLES! 12" to 167 


Pipe Inclusive 


20 HOLES! 17^to 20° Pipe : 
24 HOLES' 22" to 24 Pipe 


Fic. 5.— Diagram showing position of Bolt Holes in Flanges in the 
Proposed Standard De igus. 


centre line of the spindle of a valve, the horizontal and vertical axes 
of a boiler, an engine, a pump or other machine, and be the same 
for pipes, valves, tees and fittings In the case of valves, the top 
ук or stuffing box is likely to interfere with the insertion of 
the bolt, and it is, theretore, not advisable to arrange the holes on 


‘the centre lines, The same difficuly is met with in respect to a bend 


of short radius. | | 
Ihe sizes of bolts have been calculated assuming an average 
tensile breaking strain of wrought iron at 22 tons to the square inch 
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e given for Dudley iron in Prof. Unwin's book on “Strength of 
aterials”), with a factor of safety of six as a minimum. In the 
smaller bolte, gin., àin. and ğin., this factor of safety is much 
increased, as an altogether disproportionate strain can be placed on 
the bolt in 5 up. If special high-class bolts are used of a 

eat tensile strength, the diameter dan fe proportionately reduced, 

utin average steam-pipe work ordinary merchant bolts are used, 
and this quality has been taken into consideration in deciding the 
aizes given in the table. 

Various conditions arise which affect the decision as to the pitch 
of bolts, similar to those met with in deciding the thickness of flanger, 
and makes the point difficult to settle by theoretical calculation, 
owing to strains to which the i is sometimes subjected, by con- 
traction and expansion when the steam is alternately admitted and 
ahut off. The jointing ring too is often affected by water of conden- 
sation acting upon it, and particularly so when the material is 
asbestos. Again, in the case of plain flanges without recesses, trouble 
frequently occurs by the displacement of the jointing rings when the 
centres of the bolts exceed this dimension. The recognition of a 
limit of 4$in. as the largest circumferential pitch of both, and the 
observance of the principle of the multiple of four with respect to 
the aseemblage of bolts, together determine the number of bolts to 
be used in the various flanges. Thus for pipes from jin. to 3 
inclusive, four bolts are adopted ; for 3in. to 7in. pipes, eight bolts ; 
for 12in. to 16in. pipes, 16 bolts; for 17in. to 20in. pipes, 20 bolts; 
and for-21in. to 24in. pipes, 24 bolts. The change from four to eight 
occurring as it does on 3in. pipes necessarily makes the number of 
bolts more than is strictly required ; but the only alternative is 
either to adopt a number not divisible by four, or to use only four 
bolts, which would make the circumferential pitch as much as 
4771in. ; and this dimension would be altogether excessive for a flange 
when working at, say, 250]b. pressure. 

The present proposals give flanges slightly in excess of those of 
the American low- pressure standard, but that in no case is the varia- 
tion more than lin. in the outside diameter. The American standard 
adopte the n of the multiple of four in arranging the bolt- 
holes, but four bolts are used for pipes from Qin. to 4in. inclusive, 
whereas in the pro d standard four bolts are not used for pipes 
larger than 24in. In respect to pipes above 4in. in diameter the two 
standards agree as to the number of bolts, except the 8in., 12in., 14in, 
and 18in. pipes, in which cases the American low-pressure standard 
contains four bolts less in each flange. In the high-pressure standard, 
the diameter of flanges in the present proposals are somewhat smaller 
than those of the American standard, varying from }in. for 3in. Pipes 
to 2in. on the 24in. pipes. There is agreement in the two standards 


Table V.—Proposed Standard. Dimensons of Cast-tron and Cast- 
steel Fittings and Connections. 


Inside diam. Diam. of | Diam. of | No. of 

of pipe. flange. | bolt circle. bolts. | ^ B. С | P | x 
in. | in. in. in. in. | in. | in. in. 
3 683 23 4 28 | 68| 51| 4 | 7% 
1 4 3 4 3 7 6 41 9 
1 | 4 . 3 4 39 84| 68 5 | 108 
11 65 E 4 34 91 74| 54 114 
11 54 4} 4 43 103 84 6 | 123 
2 64 5 4 43118 9#! 7 | 148 
23 7 51 4 61 137 103 8 | 153 
3 : 8 6 8 6 |15 |12 | 9 |18 
33 84 | 6а 8 | 68 | 155 | 12] 91 194 
4 | 9 7ü 8 | 62 161 | 134 10 | 204 
43 10 | 8} 8 73 181 15 11 223 
5 | 10 EN 8 | 54 | 198 | 151 | 114 | 228 
6 | 12 | 10 8 | 9 | 22 |18 |13 | 27 
7 | 134 114 8 | 104 | 24g | 203 | 144 | 303 
8 144 124 12 | 10g | 268 | 21$ | 154 | 328 
9 | 16 14 12 12 29 24 17 | 36 
10 17 14g 12 | 193 307 | 254 | 18 384 
11 184 | 16} 12 | 13g | 558 | 273 | 194 | 418 
12 19) | 163 16 | 148 | 35% | 291 | 204 | 43i 
13 21 18} 16 | 18% | 373 | 314 22 | 461 
14 22 19 16 | 16$ | 394 55 |23 |49} 
15 23 20 16 | 17% 414 | 344 24 515 
16 24 д1 16 18 |44 36 26 54 
17 25 22 20 187 | 458 | 374 27 561 
18 % 2 20 193 471 39 | 28 584 
20 28 2053 20 21 51 42 30 63 
22 30 273 од 22 543 45 32 674 
д | 3» | 99 24 (24 |58 48 34 72 

The dimensions A = diameter of flange x 0775. 
Ditto B=A+D. 
Ditto С= А х2, 
| \ Diam. of flange + $їп. up to and including 2in. diaw. 
Ditto D=., Ditto +1ш. ditto ditto 15in. do. 
| (, Ditto Tin. ditto ditto — 24in. do. 
Ditto E= Ax S. 


Do not drill bolt holes on centre lines, but symmetrically each side: of it. 


as to the number of bolt-holes up to and including the біп, size, and 
several above that size also agree. With the German standards, 
difficulty arises in making an exact comparison, owing to thé dif- 
ferent systems of measurement ; but generally it will be seen that 
in the German standard the flanges are somewhat smaller in diameter 
for a given size of pipe than those ко in this Paper. The 
difference is, however, but slight, as for instance, a. pipe of 150mm. 
(or 5}%in.) inside diameter has a flange 300mm. (or 11}}in.) 
diameter, whereas in the pro standard the flange for a 6in pipe 
is 12in. diameter. Unfortunately, the sizes of the flanges in the two 
German standards do not agree, except for pipes up to 80mm. (or 
3, 5in.) inside diameter. For example, the difference in the size of 
flange on a pipe of 400mm. (ог 15fin.) inside diameter is but 30mm. 
(or 1 2;ір.) ; and seeing that the amount of material saved by this 
small difference is so slight, it would appear that, all things con- 
sidered, it would have been more economical to have made these two 
sizes agree, As to the number of bolt holes, the German standard 
does not agree with the one now кора except їп a few sizes of 
pipes for the high pressures, and the German low-pressure standard 
18 not interchangeable with that forthe high pressure. So far as can 
be ascertained no firm has, up to the present, adopted, the multiple 
of four as a fixed principle. e difficulty in the differing systems 
of measurement must, of course, be confronted if an effort is made to 
institute an international standard for Se ee owing to the present 
English system of measurement. But as already a close approxima- 
tion is made, in many cases, to identity of measurement, it does not 
seem difficult to arrive at a working compromise, by disregarding 
the vulgar fractions as far as possible in the English system, aud by 
departing occasionally from the existing Continental custom of even 
numbers in millimetres. 

It is apparent from the foregoing that, with the continuous expan- 
sion of internstional trade, it is desirable that if possible a standard 
should be adopted which will be applicable at home and abroad. 
Recognising the various interests involved, and the many branche: 
of engineering to which this subject is applicable, 
and considering the advantage of an interchange of 
ideas with other societies interested in the subject, 
it would seem essential that any arrangement to 
secure success should meet the approval ot the prin- 
cipal engineering organisations interested. 


CAST-IRON AND CAST 8TEEL FLANGED FITTINGS. 


The want of uniformity ie equally felt when соп- 
sidering the principal dimensions of these fittings. 
What already been said in this respect with 
regard to flanges will be found applicable also to this 
branch of the subject ; for it is as important to have 
inter-changeable dimensions for fittings asfor flanges. 
At present it is the case that those made by one 
firm are not of use for’ replacing those of another 
firm, should such necessity arise ; whilst in numerous 
other ways, needless to particularise, experience 
constantly reveals the loss and inconvenience from 
the existing diversity and confusion in the patterns 
commonly used. At the present time very few A 
A —————————————— T—— ] c — — — X 
Table VI.—Dimensions of Cast-iron Flanged 

Fittings and Connections as used by Crane Company, 

Chicago. 


Inside | Diam. | Diam.of No. | 

diam.| of bolt of | A. B. C. D. 

of pipe. flange. circle. | bolte. | 
in. in. in. Nin. in. | io. in. 
2 6 T 4 9,230 |9 . 
23 7 515 4 5 25 10 5 
3 74 6 | 4 bz 33, 11 5} 
31 8j 650 46 31 12 bà 
4 9 74 8 [64| 3% 13 53 
43 9 7% 8 7 312 14 6h 
5 10 84 8 | 7h! 44/515 бү; 
6 11 9} 8 18, 4j 16 7 
7 121 11 12 | 84| 54 17 73 
8 133 12 1293 58 19 8} 
9 | 15 13 12 104 534/214 88 
10 | 16 144 12 11] 515125 94 
12 | 19 17 16 121 6i 253 10} 
14 | 21 184 16 |13}! 7% 264 11} 
16 | 234 | 211 | 20 |15} 8% 304 12), 
18 | 25 224 20 163 81 33 134 
20 271 243 20 |18 93 36 147. 
22 293 271 24 20 103 40 1644 
24 | 314| 294 | 24 22 113 44 16} 


The dimension D is for a 2jin. branch, and will vary у 
according to the diameter of branch Flangesare drilled 
in multiples of four, so that fittings may be made to face 

in any quarter, and holes straddle centre line. CO 
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manufacturers keep large stocks from which supplies can be 
drawn, and it was ascertained while procuring informative relative 
to existing practice in this country, that wherever a standard had 
been formulated it was of a purely мыша character, and no 
definite principle had been laid down; indeed, in some ing ances 
the same dimensions for bends and tees were adopted for 4in., 5in., 
and even 6in. fittings. An endeavour has been made by the following 
то to arrive at a definite uniformity with respect to these 
ttings, for which Table V. contains a series of standard over-all 
dimensions, and the guiding principles that have been observed are : 
(1) A minimum number of dimensions, 2. Interchangeability of 
the various types of fitting for each size of pipe ; as, for instance, a 
bend should fit the pcsition occupied by a tee, if required, and vice 
versa, 3. That the over-all dimensions should bear a proportionate 
relation to the size of the flange. 
It may be interesting to note that the American Journal Power 
pu as monthly supplements, from December, 1897, to Novem- 
r, 1898, a series of valuable tables, giving the dimensions and 
weights of cast-iron flanged fittings, as made by the four principal 
firms in America manufacturing them. These publications brought 
out the fact that the goods were not interchangeable ; at the same 
time there did not appear to be any valid reason why this desirability 
was not secured. One of these standards is given on Table VL, that 
of the Crane Company of Chicago, and on Fig. 7, plate 4, is a diagram 
comparing this standard with the one now proposed. From this 
it will be observed that the Crane Company's standard and the one 
now proposed do not largely differ, while the merit of the latter lies 
in the fact of its being correlative to the diameter of the flange. 


APPENDIX.—Jeing Portion of a Communication sent to the Institution 
by Messrs. Lloyd and Lloyd, Albion Tube Works, Birmingham. 


Messre. Lloyd and Lloyd recently wrote to upwards of 20.manu- 
facturing private firms, or companies, in England, whom they con- 
sidered to some extent representative of the trades interested in the 
subject of the standardisation of flanges. While they could not say 
that the list was as complete as ible, yet it was sufficient to prove 
that the engineers and manufacturers in Great Britain would 
welcome an attempt to standardise flanges. | 

Sixteen replies were received as follows :— 


Query. Reply 

l.—4Are you of opinion that a standard or stan- | Yea. No. 

dards for flanges should be fixed by the engi- | 

neers and manufacturers in Great Britain ?...... | 16 0 
2.—Should there be one standard for all pres- Ves. No. 

sures up to 20016. steam per square inch? ...... | 1 14 
$.—1f you do not approve of one standard only, No. of standards. 

how many would you suggest for meeting all , Two. Three. 

requirements, ranging from low-pressure gas | 

and water to high-preasure steam? ............... | 6 8 
4.—I€ not similar in details, should the diameter | Ves. m No, | 

of the flanges be the same for all pressures? ... 8 5 
5.—Do you consider it necessary to standardise Ves. No. Perhaps. 

thicknesses of flanges in addition to the dia- 

meters and bolt circle . 4 2 
6.— Should the number of bolt holes in all cases Yes. No. 

be multiples of four 4 9 
7.— Would you agree (о recognise and to adopt as | Yes. MEM No. | 

Jar as possible the standard or standards decided 

upon by the majorit . . | 15 0 


THE OBMIUM ELECTRIC LAMP. 


. The interest which has been manifested, both in incandescent gas- 
lighting and рыт aaa circles in England and Germany, as to 
the commercial ibilities of the osmium electric lamp, devised by 
Dr. Auer von Welsbach, will be somewhat deepened by a noteworthy 
article which has just been published by a leading Berlin newspaper. 
It has been claimed that the osmium lamp will effect a revolution in 
electric lighting in the sente that it vil render for' this industry 
similarly advantageous services to those afforded to the gas-lighting 
branch by the Welsbach incandescent burner system, and it is 
believed that when the former is placed on the En lish market it 
will be controlled by the British owners of the Welsbach incan- 
descent gas-lighting patents. So far, however, the osmium lamp has 
not arrived, and the reasons as given by the Berlin Tageblatt are not 
without interest at the present moment. | | 

It appears that at one time the shares of the German Incande 
cent Light Co.—the Welsbach enterprise of the Fatherland, and 
the purchaser of the patent rights of the osmium lamp for Germany, 


Luxemburg and Holland—advanced to the almost unprecedented 
premium of 1,000 per cent., and that, apart from the heavy declines 
which have, since occurred simultaneously with the drop in the 
very high dividends which were paid, a further fall to the extent of 
50 per cent. took place during the month of September. The Berlin 
newspaper attributes this unfavourable circumstance partly to the 
fact that, in consequence of increasing competition, the company no 
longer plays the same important réle as in former years, but mainly 
to the uncertainty surrounding the fate of the osmium lamp, upon 
which exceedingly sanguine expectations have been based. In sup- 
port of the latter statement, the article refers to the company s 
report for 1900-1901 wherein it is stated that it is' hoped 
80 to increase the manufacture of the lamp in the winter season 
as to yield profits in the new year, and that from the measure- 
ments and experiments made the lamp would constitute a lucrative 
invention in the future. As recently as July last the company 
repeated the assertion that the lamp would be placed on the 
market in the coming season, and a few days ago it was stated by the 
company that the prices and conditions of sale have not yet been 
fixed, so that there is no information as to when the lamp will b» 
brought out for commercial purposes in Germany, much less in 
England. | 
It appears, however, that notwithstanding the relatively small 
consumption of electric current, the construction of the osmium lamp 
is far more difficult than that of an ordinary incandescent electric 
lamp with a carbon filament owing to the metal osmium, apart from 
its comparative scarcity, being difficult of treatment, so as to obtain 
an equality of the metal forming the lamp filament. In fact, the 
rincipal obstacle is said to lie in the impossibility of constructing 
атре having a sufficiently high electrical resistance, as the osmium 
wire is either so long or so thin that at white heat—that is, when at 
the incandescent stage incidental to ordinary use—it is unable to 
retain its original shape. It remains to be seen whether this diffi- 
culty can be surmounted, although the company claims to have done 
so now. The German company, which several years ago paid divi- 
dends up to as high as 130 per cent., and as much as 28 per cent. a 
year ago, announces that the financial year now closed will show a 
further decline in the amount of the distribution. | 


THE APPLICATION OF ELECTRIC POWER IN THE 
IRON AND STEEL INDUSTRIES." 


. . BY D. BELBY-BIGGE. ' 


In the year 1894 the author had the honour of reading before this 
Institute two Papers dealing with the subject of electric power 
transmission, having re especially to the driving of works 
machinery by means of electricity. At that time the subject was a 
comparatively new one to the owners of works in Great Britain. The 
Papers read were purely of a technical nature, and dealt with the 
methods the author then thought moet suitable to be employed in 
driving works electrically. Since that date a great number of Papers 
have n read by well.known authorities on this subject. In 
bringing another communication before this Institute it is now the 
author's endeavour to read a Paper on somewhat different linee, and 
one which will prove not only of interest but of actual use to works 
owners and managers in England. "The Paper, therefore, will deal 
chiefly with actual facts and figures and with data of a practical 
nature collected from a great number of different sources. 
^ During the past 12 years the author has been almost exclusively 
engaged in the remodelling of the driving arrangements in engineer- 
ing works, iron and steel works, shipyards, factories, and mining 
operations from steam to electricity, and he has almost invariably 
been met with the question: Can you show us by any facts or 
figures actual savings which сап be directly attributable to the 
change from one system to the other! It has not, however, been 
possible for him to deal with this matter in the form of a Paper until 
the present, time, as in the early days no data were available, and 
even in subeequent years accurate data have been most difficult to 
obtain. The following cases and figures may, however, prove inter- 
eating to the members of this Institute. | 


SaviNGs EFFECTED IN WORKS. 

For the Hamburg quayside cranes the total working expenses 
were as follows :— s for cranesmen, coal or electric current, 
cleaning and oil (excluding, however, repairs) per 10 hour run per 
crane, taking the average during the year :— 

1. Brown single steam сгапе................................. 101. 

2. Steam-winch crane 8з. (1895.94). 

3. Steam crané driven through pipes from steam plant 12. 

4. Electric eee 78. (1898. 

The steam cranes are stoked with cinders only, which in 1893-94 
cost about 11d. per cwt. The electric cranes take current from the 

ublic supply at about 2d. per kilowatt-hour. Мов, 1 and 2 have a 
boiler on the crane itself; No. 3 takes steam from a larger steam 
plant through pipes (about 20 are thus supplied). 


* Paper read before the Iron and Steel Institute. 


ааз» о ә аз» о э э а э а Ф э э э о э з „„ „„ „„ „6% „„ „„ «зә э е о 


958 


THE ELECTRICIAN, OCTOBER 3, 1902. 


In 1901 the working cost of 182 Brown's cranes came to 11s. 4d. 
per crane per 10 hour run, whereas that of the electric cranes was 
In 1898 the steam cranes lifted 
1,825,880 tons in 315,083 hours, the working costs amounting to 
£20,516. 48., so that the cost per hour (inclusive of repairs) amounted 


to 410,324 _ 1308 shillings, or about 18, 4d. per working hour. The 


the same as in 1898—viz., 78. 


315,083 


cost per ton lifted would be 0:2247 of a shilling, or nearly 23d. The 
electric cranes lifted, from Jan. 1, 1898, to Sept. 30, 1898, 77,697 tons 
in 10,190 working hours, the coets being 2,661 shillin rent 

us for 


(2d. per kilowatt-hour) and 4,462 shillings for wages, 
one ton of goods lifted the cost is nearly 1d. 

Taking next the case of the Westinghouse Air Brake Co., Wil- 
merding, Penn, U.S.A., the boilers in this shop were formerly 
driven in groups, 30 steam engines, aggregating 1,375 H.P. being used 
for the purpose. The engines were supplied with steam from the 
central boiler plant. For this system was substituted an alternating- 
current system, the generators supplying induction motors driven 
by Parsons steam turbines; the shafting used was divided into 
aborter lengths, and the 30 engines were replaced by 57 motors, 
aggregating 1,065 H.P. 
the two systems, several tests were made, extending over some days, 
with the following results :—The reduction in steam consumption was 
found to be 40 per cent. and the reduction in coal consumption 
32 50 per cent. 
efore a meeting of the Franklin Institute in 1901, Mr. Samuel 
Vauclain, superintendent of the Baldwin Locomotive Works at 
Philadelphia, U.S.A., stated that if electric driving in their works 
should be abandoned the manufactured product would cost 20 to 25 
per cent. more for labour, and the floor space would have to be 
increased 40 per cent. to maintain the present output. 

In an excellent article written by Mr. Alexander Richardson, upon 
Messrs. Vickers, Sons and Maxim’s works at Barrow-in-Furness, and 
published in * Traction and Transmission,” he says :— ; 

No special data have been taken as to the cost of running this station 
separately, but it may be noted that the cost per unit generated during 
1901 at the engineering works station was 0°77d., which includes coal, 
wages, water, repairs and all works costs. The economy resulting from 
the substitution of electric power for steam is shown by the fact that the 
average monthly coal consumption for three winter months in 1898, when 
only steam power was used ia the shipyard, was 476 tons, whereas for the 

corresponding period in 1899, after electric power was adopted, the 
average coal consumption was 252 tons, being almost exactly half the total 
required for steam power. This, too, notwithstanding the fact that many 
new machines had in the interval been added to the platers’ shed, and 
that the amount of lighting done had been more than doubled. The true 
saving is probably nearer 60 than 50 per cent. if this extra load be taken 
into account. 

At a large colliery in South Durham the pumps were originally 
of the spear rod type, worked from bank, aud. the pumps delivered 
about 1,000 ons per minute against a head of 400ft. Owing to 
the room which these pumps occupied in the shaft, and it being 
desired to put in another cage, which could not be done with the 
pumps in the ehaft, the pumps were removed and in their place was 
substituted a horizontal compound coupled engine of 400 H.P., one 
250kw. dynamo arranged to drive the two pumps at present installed, 
also an additional pump and the coal-cutting machines, This 
machinery was placed at a colliery where they were able to utilise 
coke oven gas. The colliery being 1,000yds. from the shaft where 
the pumps were originally installed, the current was carried overhead 
by cables and down the shaft to two sets of 11 by 18 three-throw 

umps, each delivering 500 gallons per minute against a head of 400ft. 

t is estimated that the saving in fuel alone is over £1,000 per 
annum; in addition to this the shaf: can now be used for winding, 
and the output of the colliery very considerably increased. 

In one of the collieries in Northumberland the workings were 
pumped by means of seven single-barrel pumps, each set delivering 
about 160 gallons per minute, these pumps being driven by an endless 
wire rope from two hauling engines, steam being supplied by loco- 
motive boilers underground. This plant was taken out, and in its 
place was substituted a horizontal engine with automatic triple- 
expansion gear driven on to a dynamo, and the existing pumps were 
utilised, the pumps being driven through machine-cut worm gear 
by 6 H r. motors, and in all eight sets were so arranged. The total 
cost of the electric plant, exclusive of erection, was a little over 
£3,000, and the annual saving was from £1,500 to £1,800. 

At a colliery in Scotland in which the workings were originally 
drained by means of (a) a spear rod pump to the shaft bottom, 
(b and c) two duplex pumps underground with steam pipes, the 
furthest pump being about 800yds. in-bye, it required seven men 
to attend to the pumps, and the consumption of coal was about 
14 tons per day. The plant was taken out, and in its place there 
was installed a horizontal compound coupled engine of 250 n.r, 
130 k.w dynamo, one set of three-throw pumps, 11 by 18, delivering 
500 gallons per minute against a head of 600ſt., and one 150 нр, 
motor for driving same. The work with the new plant was done in 
eight hours Ir day, the consumption of coal was 2} tons per day, 
and the whole installation was looked after by three men. It was 


In order to have an accurate comparison of 


estimated that the annual saving exceeded £3,000, so that the total 
cost of the plant, including erection and everything, would be peid 
for in lees \ two years. 

With electrical driving of hauling gear at the Ewald Colliery, 
Germany, it has been found that, not taking into account 
depreciation, discharging one ton kilometre of coal from the mine 
costa about 339 pfennigs (4d.). A balance-sheet for July, 1895, 
shows a clear saving in cost against that of July, 1894, of 5,512m., 
the economy being eftected by the electric hauling gear. 

The quantity of coal discharged up to July, 1894, for 25 working 
days amounted to 107,000 truck kilometres at 06 of a ton 
per truck, 50 horses being at work, so that the monthly work 


of each horse amounted to 50 = approximately 2,140 truck 


kilometres, ог 2, 140 & 0 6 1,984 ton kilometres, without counting 
trucks carrying bricks, wood or lime, or running empty. The 
daily work of each horse was . =85'6 trucks per kilometre, or 
55 5 36 ton kilometres. 

The monthly cost per horse is as follows: — 100m. paid for hiring ; 
54 m., wages for driver, proportion of expenses for stable boys, &., 
together, 154m. for 50 horses; therefore = 7, 700 m., not counting 
6m. per horse, or 300m. per month for 50 horses for shoeing, water, 
and amortieation of the underground stables. If, therefore, the 
daily work of the horses is 85:6 trucks per kilometre, there would be 
51:5 horses necessary for the month of July, 1895, for the whole 
transport of 118,962 truck kilometres in 27 working days, which 
would mean a cost of 51:5 x 154=7,931m. | 

Exclusive of amortisation of the capital the cost of the mechanical 
hauling gear is as follows :— 


1 foreman e . . 6 4 M. 190.00 

2 day attendan ts ”Vv 197-75 

4 night attendantkãꝰß . ИНУ 473°45 

34 men for rope repairs ............... e 32807 

175 different amounts for extra work, &с................ b62:15 

Total of wage 1,751:42 

Extra ехрепвев................... nee nnm ee 14982 
(320 volte, 110 amps. 55:2kw.) for the steam engine 

97 =503 nr q q RR 52151 


(1 н.р. hour - O 02am. monthly, 27 days x 16 hours 
x 50 3 x 024 = 521˙51m.) 


Total working cost ᷑˙·O [ L M. 2, 41875 


Not taking into account depreciation and interest, in the month 
of July, 1895, there would be a saving of 7, 931m. — 2, 419m. - 5, 51 2m. 
inst the same month of the year before. That amounts to 


E pfennigs (12d.) per ton kilometre : oo 
А е Я 1 
by horses, and for the mechanical hauling gear, 118,962 x06 


= 3:39 pfennigs (jd,). The costs of amortisation will no doubt be 
balanced on account of the saving of 51:5 x 12 =618 cubic metres of 
fresh air per minute for nine horses, because of the reduction in 
costs for repairs, &c., and above all, on account of the greater regu- 
larity of working. 

If, therefore, it is desired to fix the working cost at say 
150,000m. for running expenses, inclusive of reserves, 2 250m. 
per month, 18 per cent. for amortisation and interest would have 
to be taken into account and thus raise the total cost ior the 
mechanical working to 2,419+2,250=4,669m. per month; or, in 
other words, a ton kilometre would cost 718075 = 6:54 pfennigs (a 
little more than Id.), amounting only to half the cost of working by 
horses. 

A good example of the great difference in cost of working will be 
fund in the statement that the total cost of transporting 1 ton 
3,280ft. if electricity is used amounts to only 0'3 of ld., whereas 
if horses are used the cost amounts to 1'2 of 1d. The majority of 
us do not realise the great losses in driving shafting with all its 
bearings, pulleys, gears, and ropes ; it amounts to several millions of 
horse-power every hour in the year. Ina Portland cement factory 
in Westphalia it has been found that of the 400 H.P. of the steam- 
engine, 70 H.P. were used for driving shafting alone with no load, and 
since this factory is working day and night, we may say that during 
a year of 300 working days, 300 x 24x 70— 504,000, or more than 
half a million horse-power hours are wasted, meaning to say $d per 
horse-power-hour, a sum of £1,050 per annum. For driving a venti- 
lator in a cement factory, 15 H P. were transmitted a distance of 
263ft. Two shafts, a reducing gear and four belts were ured, and 
exact measurements showed that 8:1 H.P. were absorbed by shafting 
and belts. Since the ventilator had to work day and night, this 
small transmission caused a yearly loss of 8'1 x 24x 300 (working 
days per annum) — 58,320 H r. hours, 
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COMPARATIVE Cost or WoRKING HYDRAULIC AND ELECTRIC Lirts. 


| 


Load in | Travel 


Cost of av. round No. of tripe 


Type of lift. cwts. Source of power. in ft. trip up and down.) per penny. Remarks. 

Electric.............- : 7 | Manchester Corporation; 50 0°150d. 6°3 Observed. Conditions unfavourable, Current at 24d. 
Hyd. suspended H.P. 7 Do. 50 0:294. 5:45 Calculated from published scale. 
Hyd. suspended L.P. 7 Do. 50 0:445d. 22 Calculated at 6d. per 1,000 gallons. Pressure 50lb. 
Electric.................. 9 Private supply 50 } 0:066d. | 15:0 Observed. Conditions ordinary. Current at 23d. 
Hyd. suspended H.P. 9 London Hyd. Power Co. 50 0°277d. 56 Calculated from published scale. 
Electric 9 | Glasgow Corporation. 50 \ 0-061d. | 16:4 . : Observed. Current at 24d. 
Hyd. suspended H.P. 9 Do. 50 02124. 47 Calculated from published scale, 
Hyd. suspended H.P.; 12 | London Hyd. Power Co. 50 ; 035d. ! 286 | Observed. 
Hyd. suspended Н.Р. | 9 Do. 50 | 0°287d. |. 6&5 Observed. . 
Hydraulic ram. H.P. 12 Do. 50 0:424. | 24 Observed. 

It has been found that belta of na thickness, at a speed of about | The author is indebted to Messrs. Richardsons, Westgarth & Co., 
20ft. per second, and the usual pulley diameter waste about 21b. per | (Ltd.), West Hartlepool, for the following information on the 
ğin. of belt width. Simple cast tooth gears work with an efficiency | subject of the economy effected by the introduction of electric 


rarely over 90 per cent, and worm gears hardly ever attain an 
efficiency of 50 per cent. lf we take works driven by steam power 
we find that the losses in shafting alone are very considerable. In 
the case of a waggon works this was found to vary from 22 to 57 per 
cent, and in the case of an аше works it was found to vary from 
25 to 70 per cent., the average being 42 percent. At another engine 
works, where fairly long lines of shafting and comparatively a small 
number of tools were used, the loss was 75 6 per cent. 

Given below in tabulated form are some particulars of the shafting 
loeses in differant works, from which it will be seen that the loss 
varies from 39 to 77 per cent. It is obvious that, other things being 
equal, the greater average distances of the machine from the 
driving engine the greater is the lose in shafting. 

Cost of Production.—The author has frequently been asked 
another very obvious and reasonable question, viz. —W hat is the cost 
of production should we adopt an electric plant in our works? In 
answer to this the author has drawn upon a number of cases of 
different kinds and in different parts of the country, showing the 
rate at which the works owner can generate his own electricity. 
These figures are taken from actual examples of everyday working, 
and are not in any way test figures taken for the purpose of this 
Paper. Taking these figures as a basis, it is an easy matter for a 
works owner, once having ascertained the total horse-power which 
will be involved in the driving and lighting of the entire works, to 
see for himself at what expenditure per annum he can run his 
works upon the new system. 


Cost OF ELECTRICITY DELIVERED ON SWITCHBOARD. 
Test of 1894 hours, November 17 to 23, 1901, Britannia Works. 


Mean current (ampe.) .................... ... 5,464 
Mean pressure (volta.) .............. K 125 
Mean power (watts) ............. pec кес рый 455,000 
Mean electric Н.Р............................... 580:42 
Board of Trade unite ....................... . 60:405 
Weight of steam per B.T.U. ............... 27˙52lb. 
Weight of coal per B.T.U. .................. 5:041, 
Cost per B. T. U. Cost per week. 

Coal 5°04Ib. at 11a. 6d. per ton ............ 187 £47 4 0 
Water 27˙52lb. at 53d. per 1.000 gallons 000963 286 
Stores —— —— 0:00995 210 0 
hi TE 0:06625 16 15 3 
Кера E 00159 4 00 
Superintendence .............................. 001192 8 0 0 

Net cost per B.T.U.......... 0:30065d. £75 15 9 


Interest and depreciation on £15,000 at 
10 per cent. per annum 0:099d. per unit. 


Cost per E.H.P. per Hour. 


Coal 2:271b. at 11s. 6d. per ton e. 01395 
Water 20:531b. at 54d. per 1,000 gallons... 0 00718 
ͥͥ ⁵²˙ К DER NERA E aor DONE TAA 0:0074 
Wag ⁵——ü0 ; 00494 
Кера: MD NT 0:01185 
Уоарегішёепдепсе............................ e... 00089 


0224234. 
Mean 1. H.. at 75 per cent. efficiency, 775. Coal per I. H. P., 1:7051b. 
Water per 1. H.., 15 Alb. 


* Includes labour of keeping 154 arc lamps in repair. 


! 


driving into their works. The following is а rough summary of the 
changes which have been effected :— 

These works were formerly driven by about 13 small and uneconomical 
steam engines scattered about in different places, the maximum 
aggregated indicated horse-power of which would approximately be, say, 
300 to 400. Steam for these engines was furnished by a battery of 12 
boilers, and the coal consumption for the driving of the works was 
approximately 100 tons of coal per week. 

Five years ago the driving arrangement of the works was re-modelled by 
the substitution of electric motors for the various engines—a power house 
being built in a central position, and equipped with two boilers each 15in. 
by 10in., two dynamos each of about 400 1.н.Р. and one small machine of 
about 120 H.r. The tools throughout the works are now giving an output 
at least of 30 per cent. in excess of what it used to be, and are burning 
50 to 60 tons of coal per week in the generating station boilers. 

The above facts speak for themselves with regard to the economies 
which have been brought about by the introduction of electric driving 
into the works. The machinery throughout was constructed by Brown, 
Boveri & Co., and is of the three-phase alternating-current type. The 
cost of renewal and repairs over the period during which the machinery 
has been running (five years) has been extremely small — certainly not 
1 per cent. of the value of the installation. 

The managing director of a large engine works informed the author 
that they are now running their works on 74 tons of coal per day, 
and are employing 800 men. Their works consist of four distinct 
yards. All yards are driven from one central station, and in the 
old method a boiler would bave to be placed in each department or 
else long lines of wasteful steam pipe. Their cost of production, 
including interest and depreciation on capital, is 046d. per unit. 

At a m ефи on the north-east coast, using only 112 H.P., the 
cost of Pu uction of electricity has been found to be only 0 6d. per 
electrical horse-power per hour, this figure including all charges, 
interest, and depreciation. 

At another shipyard on the north-east coast, the saving effected 
by the substitution of electricity for steam driving sbows a saving of 
43% per cent. per £ wages paid by the adoption of electric power. 
The figures are as follows :— 


Cost of Power per £ Wages paid. 


Coal and Gas. Electricity. 
May 2, 1893, to April 24, 1894. April 30, 1900, to April 30, 1901. 


Wages ................ бз £64,885 hito енне, £126,700 
Cost of power 2,557 Cost of power 2,578 
8 86d. per £ wages paid. 488d. per E wages paid. 


Taking the case of another shipyard which was previously driven 
by gas engines, the author has received the following particulars :— 

We have no hesitation in saying that we are getting at least 50 per cent. 
more power out of our machines since we adopted electric power instead of 
the gas engines we used before. As far as the cost per B.T. unit goes, we 
have lately had readings taken, and find that last year's works out at 
about 0°8d., this is taking into consideration the depreciation on our plaut, 
interest on capital, repairs, and, in fact, everything which we can possibly 
put down against this account, 

The average output would not exceed 250 H.P. to 300 H. P. 

The author is indebted to the managing director of another large- 
shipyard in the North of England for the following statement :— 

Some years ago, just about the time when we first introduced electrically 
driven machines, we put in new boilera in place of the old ones, and while 
it must be remembered that the new boilers are more efficient than the 
old onee, I would say in general terms that our coal consumption has 


| Per cent. to drive State of H.P. per 100ft. | H.P. per 10010. | H.P. per H.P. per 

Nature of work, | TOLAR HE shafting. | load. ahafting. shafting. bearing. belt. 

Wire drawing and polishing ............... | 400 39 4 14-0 | 0:58 | 0:37 1°76 
Steel stamping and polishing ............| 74 77 3 98 0:35 | 0:84 24 

Boiler and machine work .............. ene] 38 65 3 4˙77 | 0:21 0°55 0°48 

Heavy machine work.... q 8 112 57 1 57 0'23 0:58 0:45 

Light machine work ......... ПОРО | 74 54 1 80 ` 04 0`69 0:12 

Manufacture of small tools ............... q7 52 1 25 0`25 0°24 0°11 

Do. —À 1 190 57 1 4°36 0°43 0°39 021 

Screw machines and screws ............... |, Al | q7 1 6:33 0:38 0°63 0°23 
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. been reduced by some 40 per cent., although the amount of machines 
driven electrically is now greater than those which were formerly driven 
by steam, and consequently the reduction may be even greater than the 
percentage I mention above. 

In a letter the author has received from Col. В. Е Crompton, 
he states :— 

In our own works, which are on a somewhat extended scale, the 
substitution of electric driving for the old shafting system has approxi- 
mately halved our bill for power ; in fact, the whole of the driving of the 
works and tools for about 1,300 men is practically supplied by one 120kw. 
set fully loaded, and it is only when we are testing that we have to run 
two seta of this size, whereas by the old system we should have had to run 
two 200 H.P. engines continuously. | 

Another very interesting case, although not in full operation as 
yet, but one which shows conclusively the enormous advantages to 
be derived in driving works from their own central power station, is 
that of Messrs. Head, Wrightson & Co. (Ltd.), of Thornaby-on-Tees. 
In this case no fewer than 39 steam engines and 26 boilers are being 

replaced by two combined planta, with one asa stand-by, and by two 
boilers; The whole plant is designed upon the most modern lines, 
and advantage has been taken of every known device to reduce the 
cost of production to the lowest possible limit. The actual working 
results of this installation should be available in the course of a few 
months’ time. 

In summarising the above cases, it is obvious that the greatest 
economy results in the substitution of electricity for steam in those 
cages where the unita of power, both in engines and boilers, are the 
most sub-divided. There are, however, enormous advantages to be 
‘derived, ially in the case of intermittently working machinery, 
where the load is of a very variable nature, and particularly so in al 
crane work, which plays such an important part in all our engineering 
industries. 

(To be continued.) 


CORRESPONDENCE. 
—— 
AN ALL-STATIONS EXPRESS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In reference to the notice of my all-stations express 
in your issue of 19th inst., I agree perfectly with your remark 
that its working after the manner of the model shown at the 
recent British Association meeting is not feasible commer- 
cially.” Indeed, I pointed this out in my Paper in Section G. 
May I again emphasise that the model merely illustrated the 
general idea of the scheme, which is not, in the meantime at 
least, intended to be worked automatically as in the model, 
but by drivers controlling the cars, with the help of the 
signalling device to which you allude. 

It is not, I may add, intended to run the trains at a speed 
greater than that usual on suburban lines and under such 
conditions, taking the Central London Railway as an example, 
the caving in passengers’ time would be about 40 per cent. 

To show the feasibility of the picking-up plan, I have some- 
times demonstrated how easy it is to drive my electric car at 
а good speed after a horse-drawn vehicle and slow down close 
behind it, using only the motor control and leaving the brakes 
as а quite extra precaution on emergency. It is so easy that 
I am always inclined to apologise for assuming the need of 
any illustration. | 

The model should not have shown the shocks which yo 
condemn, but it is difficult to find anyone here who will make 
a model, and impossible to convince such, when found, that 
he cannot perfect it in a month or two.— Yours, &о., 


Dunmurry, Belfast, Sept. 26. J. Brown. 
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Col. G. K. Scott-Moncrieff. 2nd edition. Edited by Capt. R. F. 
Edwards. (Chatham: W. and J. Mackay & Co.) 5s. 
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LEGAL INTELLIGENCE. 


am 


Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
Borough Oouncil. 


ARBITRATION. 

The cross-examination of Mr. онн Сонлонвв by Mr. Fletcher 
Moulton, K.C., was continued as follows :— ; 

Mr. MOULTON: Now, as to consumere, Do you count consumers, if 
there are two houses supplied, as two consumers !—No, as one, no matter 
how many houses he may have connected to the company's syatem in the 
district. i 

In lamps connected you reduce all to 8 c.p. 
lighting. 

What do you take as the consumption in an 8 c.p. lamp ? —82 watts. 

How many 8 c.p. lamps do you call an arc lamp! —I could not say, but 
I will give you the figure. | | 

How do you deal with motors ?—They are converted into equivalent 
8 c.p. lamps. | | 

Now, there is one thing that puzzles me a great deal, and that is that I 
see in one part of your tables there are more houses than consumers, 
showing that you have sometimes taken two houses to one consumer, or 
more than that 1 —Yes. |. 

For example, take a house with a certain number of flats in it !—We 
have a meter in each flat. We go every quarter and read that meter, and 
whether or not we send the account direct to each occupant of the flat, or, 
in the case of a flat which is covered by a bulk contract, the whole to the 
one person responsible to us, it does not alter the actual number of 
consumers. 

Then the number of consumers is got from your meter readings !—You 
may put it во. It is ultimately from the meter readings undoubtedly, but 
it is taken, in the first instance, from our ledgers. 

Then what do you do when there are two meters to the same person. 
There might, say, be a motor meter, or one for a consumer's shop and one 
for his house ?—I do not think he would be reckoned as two consumers if 
his shop and house were at the same address. 

As to “Proportion of possible estimated consumers at Dec. 81, 1901." 
You have taken an estimate of what you call possible consumers by taking 
the number of houses and increasing them in a certain proportion ; and 
the proportion is the proportion between the number of bouses wholly or 
partially supplied to the number of consumers therein 1— Yes. 

But that ratio is chiefly due to the existence of fiata, is it not !—Not 
entirely to flats. There are a great many buildings, the lower parts of 
which are occupied as shops and the upper floors of which are in separate 
occupations. In a case of this sort, apart altogether from flata, the com- 
pany have more than one consumer. I have assumed the number of 
inhabited houses to be the same during the whole 10 years. 

You do not say, if there is an increase of 175 per cent. in 10 years, that 
that is an increase of 174 per cent. per year ї— No, it is an average increase 
year by year of 10°65 per cent. ! 72 | 

Another table gives me a series of houses which аге “ new and recon- 
structed houses now in course of erection or ready for occupation, which 
are being or will be wired.” Does that mean that there will be contracts 
for wiring ?—Yes, there are already contracts in some of the cases. 

Now, as to units sold for lighting. How do you estimate the increase 
that you have put down there to the year 1951 ! —I take, first of all, the 
increase of the last five years, and you will find that the annual increases 
range from 541,674 in 1896 to 649,832 in 1900. These average increases 
of these five years is 587,420. - 

Have you taken that as the increase you are entitled to?—I take that as 
the average which we have had during the last five years, and I take alao 
the increase which we had in the year 1900—namely, 649,532, and, step- 
ping over what we believe to be a very exceptional year, 1901, I assume 
that, having got an increase in 1900 of 649,000 odd, our increase during 
the present year will be 661,000. 2" 

You exclude & bad year and take in your best year, and increase that ! 
—Yes. | 

Mr. CRIPPS : It is projecting into the future our increase in the pa-t. 
That is the basis of it. | ‚ 

Some discussion then arose as to the average figure of 587,420, which 
dieagreed with a larger figure given by the witness earlier in his examina- 
tion. It was explained that the previous figure was obtained in error from 
a table including the unite supplied for power as well as for lighting. 

Mr. MOULTON : Now, with regard to the average price. I see you 
diminish that by 0'3d. per year. How do you get that 08d. 1—It is the 
annual rate of decrease in the average during the last three yeara. 

You are taking the average fall, starting after the year when you male 
a big reduction 1— Ves, certainly, and during those years we have made the 
largest increase to our business that we have ever done. ; 

The price averaged 5:85d. in 1897, and in 1901, four years afterwards, it 
was 524d. That is а fall of 051d. in four years, That is a fall of 0 150. 
per year instead of 0°03d., or five times as big. Now, you have taken, І 
see, that 0-03 all the way along We have. | . 

In the motor power and heating figures I see you multiply the units 
sold by 100 in the 30 years. You have been 10 years at work, and the total 
amount you are selling for motor power, heating, &c., is 78,757 units, end 
yet you take as your future annual rate of increase considerably more than 
that, and raise that rate of increase very shortly afterwards to 150, 
units ? — Yes, the reason being that up to the present time only 7 per cent. 
of the compavy’s system in Marylebone has been continuous current, 
whereas by the changes now being made 67 per cent. will become е 
tinuous current. The whole character of the area for the purposes 0 
developing а motor businees will be completely altered. e 


lamps 1—Үев, including are 
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Now as to working expenses, Have you made up the working expenses 
of the separate stations — Ves, generating expenses. 

You could let us have them, perhaps — For the stations in Marylebone? 

And the others 

Mr. CRIPPS: Why do you want the others ! 

Mr. MOULTON : Because it may be very important. Here you are 
getting working expenses and costs from the total of your system, and, if 
that be so, it is quite clear we must look into the costs of the whole of the 
system—every part of the system. There cannot be any doubt, both from 
the evidence that is given and from the tab‘es that are put in, that we 
ought to have that. The details of every part of the system may be neces- 
sary for us for the purpose of checking these things. The moment you 
begin to bring in the total cost and apply the resulta of that to the sale of a 
portion, it is perfectly obvious we must examine into the circumstances 
of each part. 

The UMPIRE: You cannot check these figures if you are confined to 
Marylebone accounts. That is quite clear. 

Mr. MOULTON: No. Then other generating expenses. I understand 
you include oil, waste, wages, and what else! — Water and repairs charge- 
able against revenue. 

Mr. CRIPPS : If you are to have the accounts, as the Umpire has indi- 
cated, in order to check these figures, the whole of our accounts will be at 
your disposal. 

Mr. MOULTON: But I want to know how this table is made up. For 
instance, the life that many a dynamo has been living here has been per- 
hape four or five years, and it has become antiquated, and has had to be 
thrown out. If that is put down tocapital expenditure, and not to generating 
expenses, it is quite clear that thia does not give us the information we want. 

Mr. CRIPPS: That will be clearly put, and if there is any question of* 
principle involved, that will be subject for argument. 

The UMPIRE : It would be very much more useful, in dealing with 
these pointe, if the checking were done before you entered upon the 

ment. 

Mr. MOULTON : That is exactiy my feeling. Iam really calling atten- 
tion here to the points where that is neceesary. 

Mr. CRIPPS: These tables have been in the hands of the other aide 
about a fortnight, I am informed. 

Mr. MOULTON (to Witness): Now, distribution and general powers. 
n савалі to distribution, is there anything of capital outlay there at 
all !i—No. 

Then you have made certain calculations as to economies, &c., to be 
effected. The appliances set out for saving expense are not revelations of 
the year 1901, are they! — No; what caused us to use them was two 
explosions at Sardinia-street, which revealed to ps an unusual amount of 
deposit of mineral matter in our boilers from the water which was being 
supplied to us by the water companies, We had never had so much trouble 
before, and as soon as it was clear that that was the cause we anticipated 
the recommendation of the Board of Trade that we should treat the water 
before supplying it to the boilers, and we set about doing it at all our 
stations. 

Do not you think it had a little to do with the imminent decease of the 
Marylebone part of your undertaking — The explosions certainly had not, 
and they were the causes of our adopting these appliances. 

Now the estimated saving is on a percentage of 10 per cent. !—Yes ; for 
the appliances which not only treat the water, but also raise the tempera- 
ture before it is admitted to the boilers. In the case of the other appli- 
ances at Rathbone-place, we take credit only for 4 per cent., use 
that does no more than remove the solid matter from the water. I cannot, 
of course, say that 10 per cent. is the proper figure, but that is the figure 
we adopt on the best advice we can get. à 

Did.your repentance come so late that you did not even put up 
Willesden properly !— No; the condensing appliances at Willesden were 
ordered, I think, three years ago, and they have been there working in а 
certain way for two years. 

` Or rather I should judge, from the language of your table, in an 
uncertain way ?— Well, a certain very unsatisfactory way. 

What seems to me во very strange is that, in all your anticipations of the 
ravings to be made, you are quite satisfied that things will always behave 
well, and that you will get your 10 per cent. and 4 per cent. saving; but 
your previous experience, taking, for instance, this cae, is that, excepting 
in arbitrations, appliances do not always work well !—Of course, things 
wil go wrong sometimes. The plant which is and has been imperfect 
came from the United States, and we have had great difficulty in dealing 
with the manufacturers, who guaranteed that that plant would be a 
perfect success. If they do not make it perfect, then, of course, we shall 
use the plant which we have which worked satisfactorily on some of the 
existing engines. "There is no difficulty whateverin securing those resulta. 
We know how it can be done, and ali we are waiting for at the present 
moment is to compel the contractor to fulfil his guarantees on the other 
Plant. 

Now, banked transformers have been known for many years. Can you 
give any special reason why your company should not have used banked 
transformers before 1896 1— No ; I cannot explain that. 

Now as to the total number of units sold ?—The readings of the volts 
and amperes are taken hourly, the volts are multiplied by the amperes, the 
resultant being what we call apparent watts. Then apparent watte are 
divided by 1,000 to arrive at the apparent unite, and when the apparent 
unite have been arrived at a further deduction of 13 per cent. is made for 
the power-factor. So that instead of taking the apparent units, we take 
only 87 per cent. 

Then how do you calculate the number of units sold !—By meter they 
are wattmetered. 

I see you add current used at works and in distribution, 16 per cent. ! 
Ves, we assume that 16 per cent. covers the loss in distribution apart 
from house transformers, and provides for the current used at the works. 
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That 16 per cent. is on what !*—On the quantity of current which would 
have had to be sent to be generated but for the house transformer loss. 
It is arrived at by adding to the alternating high-tension current sold 
148. When the jjths is added to what is sold, you get the 100 per 
cent., of which you lose 16 before you get to your consumer. 

You have taken 16 per cent. as the total loes, and that is in the mains ? 
— Yes, in the mains, including also the meters, ordinary shunt current, and 
the current necessarily used in the company's own generating stations. 

And in going up to the transformers in distribution !—No. It is what 
the loss would be if there was no house transformer. 

It seems to me you make no allowance for the advantage of house 
transformers, and put it all on the loss ?—I do not see the advantage of 
the house transformer. From my point of view the house transformer 
seems to be altogether a disadvantage so far as the question of working is 
concerned. It had its advantages originally in enabling the company to 
cover a widespread area at a lees expense for mains than if they had 
adopted the low-tension system at the outset. 

Then you put in & house transformer because it makes your mains 
cheap !—Yes. 

But you have assumed that, without any further expense, and without 
any furcher loss, you get it to your house —Quite so, but we give full 
effect to the loss which the existence of the new system would necessarily 
entail, and contrast that loss with the loss which at present exists, and we 
arrive at what must be the loss in the house transformer, 

But apart from the question of interest on mains or anything of that 
kind, you have assumed that you could get your electricity at low pressure at 
the house with no more lose than you used to get it with high pressure 
We have assumed that loss at 16 per cent, and from the experience of 
the con'inuous.current supply companies we think it is a very ample 
allowance. 

And you have taken the same allowance for loss in the mains without 
house transformers as with house transformers ?—Үев, because when we 
have got rid of them the loss will be 16 per cent.—the total loss including 
what is used in the works and meters and lost in distribution, and, that 
being so, we have only to add that constant loss to the amount of sales of 
last year and deduct the total of these two figures from the actual genera- 
tion of last year, and we get at tbe result which we are seeking to obtain 
in this table —that is, the house transformer loss. 

The UMPIRE: We have not heard yet on what basis the 16 per cent. is 
arrived at. 

WITNESS : That is an engineering point. 

Mr. MOULTON : I see in your table “current used for banked trans- 
formers 8 per cent." What is that 8 per cent. !—That is composed of 
6 per cent. current lost in the transformers with 2 per cent. for addit‘onal 
distribution which is entailed in sending current from the station to the 
consumer through the banked transformer—that is, it passes through the 
main from Rathbone-place, for instance, to the sub-station at Marylebone- : 
passage, and, after being transformed, has to be conveyed from tbe sub- 
station to the consumer, and that is put at 8 per cent. in addition to the 
common losses of 16 per cent. 

Then less 10 per cent. for transformation and transmission to town stations; 
what is that transformation t—'The transformation up is from 500. to 
10,000 volts at Willesden—the transmission at 10,000 volts to the sub- 
station in the local area and the transformation down from 10,000 to 1,000 
volts in the sub-stations. These losses together come to 10 percent. But 
I will ask the electrical engineers about these matters. 

In another table, why do you deduct something for deficiency of gene- 
rating plant? Is it your theory that you must estimate what the coat is 
of putting in the proper generating plant in Marylebone for Marylebone ? 
—Not at all. The table shows to what extent our plant at Willesden is 
necessary to produce the business which existed in the Marylebone area at 
Dec. 31 last. | 

How can it do that? It is a question of capital sum to be deducted— 
to be deducted from what — To be allowed off the value of the business of 
the compeny in Marylebone, having regard to the fact that with that 
business we are not able to hand over to the local authority the full amount 
of generating plant which is necessary to produce that business. There 
was & duty on the company to supply all consumers in Marylebone with 
current, which duty they fulfilled by certain machinery in the area and 
also by the use of certain machinery outside the area. We admit that, 
altogether with the plant which exists iu the area, we ought to make the 
Borough Council a capital sum for this plant outside the area лесевгагу 
for the supply of Marylebone. 

I eay that when you say that it must be deducted, it implies that you 
consider there must be handed over to the Marylebone authority a gene- 
rating plant sufficient to supply Marylebone — No, I cannot accept that. 

Mr. CRIPPS : That is not it. Suppose you sell a business, and under 
the conditions a part of the plant from which that: business is derived is 
not comprised within the terms of the purchase, you have to make an 
allowance therefor in favour of the purchasing authority. 

The UMPIRE: You are not concerned with what Marylebone will do 
with this credit ? 

Mr. CRIPPS : No, that is the difference between us. 

Mr. MOULTON : If you are going to consider what would be necessary 
to give us a proper generating plant, practically the whole of what is in 
Marylebone ought t» be scrapped at this moment! —Tbat is not my view, 
but information on that point would come better from an engineer. 

Now, to take the details of this table. You take the maximum demand 
on any one day. There must be a generating plant equal to that ! — There 
must be a generating plant somewhere within the control of the company 
which would equal that on the day of maximum demand. 

You take the engines, dynamos and boilers in Marylebone. But if there 
is going to be any. value in that, surely you must consider where the 
boilers are, whether they are at Rathbone-place or Manchester-square — 
Certainly. 
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Then how do you get the deficiency ! —By deducting from the maximum 
demand of 4,586kw. the capacity of Manchester-square and Rathbone- 
place stations. 

In boilers !—Yes, what they have actually done in kilowatts, represent- 
ing the highe:t output within the Jast 12 months. Of course, the capacity 
of the station is not what it happened to do on any particular day, but 
what it is capable of doing and has done. 

Take Rathbone-place and Manchester-square. Can you give me the 
actual output of the various generating plant on the day of maximum 
demand in 1900!—No. But the maximum output of the Rathbone-place 
station was on Oct. 29, 1901, when it was 825kw., and at Manchester- 
square on Dec. 7, 1901, when it was 1,510kw., and these outputs make up 
the total of 2,335kw., which we state as the capacity of the local generating 
stations which either was or could have been utilieed on Dec. 18 to pro- 
duce a portion of the total demand of 4,586kw. 

The UMPIRE: 825kw. is the total nominal capacity of the generators 
at Rathbone-place ?— It is, and they are capable of being worked to the full 


capacity. 

Мг. MOULTON : What do you вау the power of the boilers was !*—The 
same as the generators. But there is a deficiency of boilers at Manchester- 
square. 1,510kw. is the capacity of boilers and 2,100kw. is the capacity 
of the generators. 

You take the whole of the generators, without any spares }—Not at 
Manchester-square ; at Rathbone-place certainly, but not at Manchester- 
square, because the existing boiler installation at Manchester-square ie not 
sufficient to utilise the whole of the generators. Our spare is in Willesden. 
In Manchester-square there is no spare at present, but we allow a sum of 
money to make the boilers equal to the generatora. We have credited the 
Borough Council with a credit of £11,000. 

I may take it the other areas are done exactly in the same way ! — Ye». 

Now, Willesden supplies other parta besides Marylebone. Do you take 
any notice of the demand of those other parts in your tables 1—Certainly. 

Suppose the whole of the other districts only required 500kw. and Mary- 
lebone required 1,470kw. Would you require Marylebone only to pay 
1,470 parts out of the cost of 4,500 parts? —If we provided a superabun- 
dance of plant at Willesden that is our loss, but in any adjustment between 
ourselves and parties who become interested in a local area it seems to me 
we have to take the proportion required to make good the deficiency. 

It beats me how the maximum demand on a particular day can decide 
what proportion of the cost of Willesden is to be charged to Marylebone ! — 
It seems to me there can be no other way. The maximum demand is the 
measure of the equipment, surely, which the company must provide to 

on its business. We have a very large stand-by, and we apportion 
the cost for this particular area of Marylebone on the basis of what was 
really the deficiency in that area, bringing into that credit the due share 
of the surplus plant or spare plant we have at Willesden. 

Then you include three-fourths of the cost of existing trunk mains. 
What trunk mains are those — The whole of the trunk mains from Willes- 
den to Tower-street. There are five of these. One we regard as spare; 
the remaibing four are constructed to carry 1,500kw. each, so that these 
four are the proper equipment for an output of 6,000kw. There was an 
output of 4,500kw., and therefore we take three-fourths of the cost of the 
trunk mains as the amount applicable to the output at Willesden station 
at theend of last year. | 

Tower-street entirely demands on these mains !—Yes, or will do when 
it is opened. It is not open yet. Of course, all the stations benefit by 
having their current conveyed in one complete set of &runk mains rather 
than each having a separate set. 

Now, takiog one of your tables. You admit there is a large deficiency 
of generatiog plant in Marylebone. If you have an obligation to make 
your Marylebone portion self-contained you bave not performed that 
obligation, have you '!— We ғау the plant is not sufficient in Marylebone 
apart from any argument as to obligations. 

Then apparently your table is based entirely on the maximum eupply 
last year, and throughout deals with that maximum supply on the suppo- 
sition that the plant due next December ie actually installed in Maryle- 
bone !—That the existing plant as altered and completed will be there. 

What a hybrid thing. You take а demand in December last and deal 
with the plant which you trust you can get in by December next ?—All 
through these tables the assumption is that December next is the date 
from which the transfer is to take effect. 

But it may bea very important point whether any of the plant put in 

this year is plant that we have to take. I am not, however, on that point. 
I want to know why you have taken a demand at that date, and dealt with 
it by the plant at another ! In the absence of any agreement between the 
parties as to the date at which the sale was to take effect, we had to select 
some date which should be the foundation of all our calculations. We 
selected Dec. 51 last, modifying it necessarily by the works in progress, 
and not by any new works which the company might have found it 
desirable to take in band. We were actually making these alteratione, 
and to get at the true deficiency it was necessary to take those into 
account. 
The UMPIRE : Whatever re-adjustment you make elsewhere in this 
table you assume to a certain extent the borough would take over the 
plant as it will be at Dec. 31, 1902 !—Yes, but the calculations are based 
on Dec. 51 last. 

You assume a plant taken over which, to a certain extent, will be other 
than and greater than that available on Dec. 31, 1901. 

Mr. CRIPPS : Certainly, we are bound to provide the equipment when 
тз аге selling an income, аз is the case here, and this is how we calculate 

© way 
friends will discuss, but that is the basis of the table. 

Mr. MOULTON: In these tables of what the Council is to receive and 
to pay for, to enable it to supply the Marylebone area, have you added 
on the whole cost of the North-street station, which has been all done this 


to make an equipment. Whether right or wrong my learned ` 


year, after you knew you were going to sell 1— es; but that station was 
arranged for long ago. 

But you are actually taking the foundations out there! The contract 
for that work was let in September or October. 

After you knew that the undertaking would be taken over !—No ; after 
the act was passed, but we purchased part of that site in August, 1900. 

You might have, but the contract for doing the whole of this work was 
let after the bill had passed 1—No ; only the contract for the building. 
The plant was ordered, and a considerable part of it ready. 29 

Now what is the £62,000. Is that merely the cost of the building ? — 
No, the cost of the building and all the plant. £27,676 is the cost of the 
building, £35,010 the machinery, making £62,887. The reason we paid во 
much on account of the machinery is we had to make advances to the 
manufacturer, because we were unable to take delivery owing to delay in 
the arrangements for receiving it. We have some stored at Willesden and 
the rest is still at Belgium, but is waiting to come forward. 

Now, my next table deals with actual capital expenditure — Up to а 
certain point. : : 

I suppose the accounts of capital expenditure in years past all exist !— 
Oh, yes. 

Down to 1897 you bave separated the capital expenditure at Marylebone 
from the rest ?— Yes. | | 

Do not the Board of Trade, in their annual returns, require the capital 
on each area to be separately rendered !— Certainly, and we do show it, 
but the capital expenditure shown ‘in the Marylebone area after 1897, of 
course, ceased to represent the whole capital the company was spending in 
respect of Marylebone. 

Have you your return for 1898 !—Yes. : 

* What is returned there as the total capital expenditure ?—£995,761 for 
the whole undertaking. А | 

Now the next item—net amount representing deficiency of plant ia 
Marylebone at Dec. 51, 1901. Is that estimated capital expenditure —the 
expenditure necessary in 1902 to make Marylebone a self-contained system! 
—No, it is the proportion of what we have or will have expended at Wil- 
lesden which would be necessary to meet the increase of the business in 
Marylebone, bearing in mind that Marylebone is deficient in generating 
plant within the area. 

You have taken £48,837, and have added that in 1902 as an estim ted 
capital expenditure ! —Yes. | 

It is not an estimate of expenditure 1 —It is a further proportion of the 
expenditure at Willesden. 

The UMPIRE: If the undertaking had remained asa whole in the hands 
of the Metropolitan Electric Supply Co. they say for their Marylebone por- 
tion of it they would have expended at Willesden that amount of capital. 

Mr. CRIPPS: That is what we say. We arrive at the figure by getting 
the cost to us of the expenditure at Willesden. In order to get what we 
call the capital estimated expeuditure, you must make а proper allocation 
up to the end of 1901 of expenditure at Willeeden, the fruit of which has 
been gathered in Marylebone, and to make provision for future estimates, 
You bave to get, in our opinion, the true figure at the end of 1901, and 
put on estimates for 1902. You must get the initial figure, which can only 
be arrived at by making a proper al'owance for expenditure at Willesden 
for supplying lebone. | 

Mr. MOULTON : That does not belong to 1902. This item of £48,000 
is an allowance, and not capital expenditure in 1902 at all. 

Mr. CRIPPS : It belongs to every period of time since Willesden started; 
it is a factor to be introduced. 

Mr. MOULTON: Indeed it is not. He adds it up and gets it to 
£693,000, and then proceeds to deal with it as capital expenditure. 

Mr.-CRIPPS : If you want to exclude it it is intensely in our favour but 
very wrong in principle. | 

Mr. MOULTON : I do not think it will be when we come to deal with it. 

The UMPIRE: I do not say if £48,000 or any other figure is right, but 
I suppose the whole process would have been this: for the year 1898 some- 
thing would have been added to the capital expenditure which will appear 
in the Board of Trade return for 1898 under the West London Lighting 
Order, a further sum in 1899, a further sum in 1900, a further sum in 1901, 
and a furthersum in 1902. This last sum they represent by this figure of 
£48,000, rightly or wrongly. 

Well, then “ Further proportion for 1902." I suppose that is а shot !— 
It is a way of estimating, as fairly as we can, what additional expenditure 
would be necessary for the additional business. К 

Now, “Connecting new consumers їп 1902” Do you put connecting 
consumers to capital account ?—Y es. 

What expenses do you include there! 

Mr. CRIPPS : Mr. Conacher has given us the cost of each connection. 

Mr. MOULTON : Yes, but it was not the amount I was dealing with, 
but the heads which would go to capital account! —Taking a low-tension 
connection: Outside work; cutting in, jointing, fixing meters, joint boxer, 
and fitting ; cement and other atores ; service-pipe and reinstatement, and 
cutouts for inside. 

I suppose when a customer gives up that is worthless 1— The switch is 
taken out, that is all; if one customer goes another comes and takes his 
place. The taking out of the switch does not go to capital. 

If a person discontinues using electric light, that is a dead loss ?!—I do 
not thiuk we have any cases of that sort; the person may discontinue, 
but the house will not. 

Now, Further proportion of Willesden expenditure for 1905." What 
is that? Is that a calculation or an estimate ?—An estimate. We take 
the further absorption, if I may so call it, of Willesden for that year as 
representing £35,000, and the further absorption of sub-stations as repre- 
senting something like £10,000, altogether £45,000. 

You can give us some further indication of how you get at such a figure 
as this !—We base it on 500kw. during the last three years, and the 
expenditure per kilowatt, including provision of spares and mains, was 
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£70. We take that as the figure. It may be a little high, because we 
further utilise our plant at Willesden all round for the sake of getting at 
the capital expenditure for three yeara, aud we think it is quite fair to 
assume £70 per kilowatt. 

You have added £10,000 for sub-s'ations. What sub-stations were you 
referring to Of course, as you draw more from Willesden, you must make 
further provision in the [е area for receiviog and transforming Willesden 
current. 

The UMPIRE: Willesden expenditure does not mean exclusively expendi- 
ture at Willesden, it is expenditure at ог in connection with Willesden 1— 
Yes ; everything which represents the equivalent of local generating plant. 

Mr. MOULTON : What is the meaning of capital expenditure ? Suppose 
you put up a big transforming station, and pay for it this year, there is no 
capital expenditure, because you use it more rext year !—No, but, in order 
to get at the per amount to be credited from future profits from 
additional capital required to be brought in to meet the growing business, 
you must take the capital as it was at the time that the transfer takes 
place, which we do. We say the sum of £597,000 represents plant which 
the borough council will receive, and that £48,000 is a capital sum repre- 
senting the extent to which the generating plant in Marylebone was 
deficient. 

But why is further utilisation a capital expenditure ? —Because we have 
spent the capital really. 

And have charged it to capital! —No, we make the deduction afterwards. 

Mr. CRIPPS : Let me explain. That amount is included originally in 
the £597,172. We then take it out, because it is in excess of the 
requirements at the date when estimating the plant which would pro- 
duce the business at the end of 1901. Having taken it out, we put it 
in proportionately when estimating what is necessary in future years. 

Mr. MOULTON : That explanation does not touch the point. I thought 
it would not. What I do not underatand ie that the further utilisation of 
what is bought and paid for and exists is a capital expenditure, But 
perhaps Mr Conacher will explain. 

The WITNESS : I will endeavour to makeit clear. The object of one 
of the tables is to ascertain how much additional capital the Borough 
Council will have to bring in year by year, because the interest on that 
additional capital is a proper deduction from the profits which we claim 
are likely to be earned. In the present year, although we are assuming 
the purchase takes effect on January 186, the Council are not providing 
any capital at all, except that we say our claim is based on the repayment 
by them to us of the coat of connecting new consumers. But the 
company are providing all the capital for tbe additional business this 

ear, and unless we included a further proportion of our Willesden outlay 
in the expenditure up to the end of last year, we should be swelling the 
amount of capital which the Borough Council are being allowed on this 
table, while they are providing no part of the expenditure at all. All 
they will provide will be the cost of connecting the consumers; but 
if you pass on to tbe next year, when we assume that the undertaking 
will be in their own bands, they will not only have to connect consumers 
at their own expense, but to provide means of doing the additional 
business which it will do. We measure that by the way we should do it 
ourselves, Willesden will be used to a still further extent, and therefore 
£45,000 or so would meet the case if the property remained in our hands, 
and that sum we assume is a fair measure of the capital which the Cor- 
poration will have to provide, So on year by year, the inclusion of that 
additional capital year by year in 1903 and 1904 works out as the table 
shows at the bigher sum on which we allow them credit. 

Mr. MOULTON : That does not meet the particular point about which 
I was asking, though I quite underatand the general statement. Do you 
or do you not say that in arriving at the £35,000 you included anything 
in respect of the North - street sub- station? We did not specifically, but 
we did indirectly. 

Mr. MOULTON: Well, I think I have indicated my criticism 
sufficiently. 

(To be continued.) 


Shipley Tramways Arbitration. 


At Bradford, on Monday, Mr. Alfred Baker, manager of the West Ham 
Corporation tramways, arbitrator appointed by the Board of Trade, sat to 
assess the rent to be paid by Bradford Corporation for working the tram- 
ways in the Shipley district from Frizinghall to Saltaire, which Bradford 
Corporation lease from the Shipley Council. 

Mr. W. E. TETLEY, for Shipley Urban District Council, who were the 
nominal appellants, eaid the tramway, the subject of the arbitration, was 
reconstructed for electric traction by Shipley Council early in 1902, and 
was opened for trafficon May 17. Negotiations bad taken place between 
Shipley Council and Bradford Corporation as to terms of lease by the 
former to the latter authority, but the parties bad been unable to 
agree. What had passed between them would, of course, be outside 
tbe inquiry. His clients wanted a fair return for their outlay on 
these lines. It was provided by the Bradford Tramways and Improve- 
ment Act, 1897, sec. 22, that the terms and conditions upon which the 
Shipley tramway should be worked by Bradford Corporation should 
from time to time be settled by agreement between the two bodies, or, 
in default of agreement, by arbitration, but that, in apy case, the Cor- 
poration should not be required to acccpt a lease of l«ss than 21 years. 
Не read that section to mean that these terms and conditions were to 
be subject to revision from time to time during the period covered by the 
lease. There were numerous contingencies which might make an altera- 
tion desirable, and it was only equitable that neither side should be bound 
to a set of terms and conditions for 21 years. He therefore suggested 
that the terms of the lease should be subject to revision at the end of five, 
10 or 15 years. The permanent way cost of the double line of tramway 
in the Shipley area had been £15,096. 19s, overhead equipment 


£4,989. lls. Ad., cables £4,959. 18. 6d., engineering and supervision 
£1,042. 2s. 6d., printing and advertising £79. 1a. 9d., a totalof £26,166. 16s. 1d. 
To this must be added a balance due to Shipley Council of £2,606. 4s. 2d. 
in respect of old track. Crediting £1,158. 5s, as the value of old material, 
the net cost of reconstruction bad been £27,614. 15в. 3d. Street improve- 
ments were necessitated by doubling of track, and in respect of land already 
purchased and works carried out the Council had expended £8,127, and were 
commit ted to £9,934 further, making £18,061, bringing the total to £45,675. 
Shipley claimed from Bradford Corporation a sum equivalent to a return 
of 64 per cent. on the £27,614. 158. 4d. The Council's payments out of 
this amount, for interest and sinking fund, would bring it down to a 
margin for:contingencies of 15s. per cent. In respect of expenditure on 
street improvements (£18,061) the Council claimed £4. 12s. 6d. per cent. 
per annum, and as regarded the maintenance of track he considered it 
reasonable the Corporation, as lessees, should bear the whole cost of repairs 
and renewals, or, in the alternative, that the lessors should make the 
repairs and charge the Corporation with the amount actually spent, or that, 
the Corporation should pay an annual sum equal to £100 per mile of 
route, including permanent way, poles and cables, but not overhead equip- 
ment. The Shipley Council had their own electricity generating works, 
and the exclusive right to supply electric current in their area. For the 
supply of energy to the tramways the Council demanded 24d. per unit 
messured at the works. 

Mr. J. ROBERTS, chairman of the Shipley Gas and Electricity com- 
mittee, considered the terms outlined reasonable and fair. The tramways 
were a veritable gold mine, and the Shipley Council were quite prepared 
to work the tramways themselves or seek other terms. He did not know 
that it had been asserted tbat Shipley was generating electricity at 
0*696d. per unit. They did not desire to make a profit out of the trams, 
but to obtain a fair return on their capital outlay. 

Mr. J. MIDGLEY, chairman of the Highways committee, said the road 
improvements had been carried out solely on tramways account. 

Mr. I. LINDOW, clerk to the Council, said the moneys for the recon- 
struction of the tramways were borrowed at £3. 12s. 6d. per cent. Loans 
had not yet been obtained for the whole of the £27,000. 

Mr. S. D. SCHOFIELD, borough electrical engineeer of Shipley, sub- 
mitted a statement of the electricity generated between April 1 and July 31, 
1902, and the purposes for which it was used. The cost worked out at 
3'2814. per unit, to which must be added a small sum for depreciation. 
With an increased output and a higher load-factor the price might be 
reduced by Id. or 2d., but he had no hope of generating current at 24d. 
per unit. He had never authorised any statement that the cost of gene- 
ration at Shipley was 0:696d. per unit. 

Mr. R. C. QUIN, consulting electrical engineer, said the tramway in 
question was reconstructed under his supervision and from his plans. He 
considered the terms proposed were reasonable. The cost of 1 mile of 
double track was £18,500. 

Major CARDEW, R.E., consulting engineer, agreed that 64 per cent. on 
capital outlay was a fair rate to charge, and having regard to the general 
price charged for electric current for tramways, 24d. per unit was not 
excessive. At Gateshead it was ód., and 2d. was a very common charge. 

The TOWN CLERK of BRADFORD (Mr. F. Stevens), who represented 
the Corporation, said the contention of his Corporation was that there 
could not be any revision of the terms of the lease during the time that it 
was running, and that the shortest reasonable period for which the Corpo- 
ration could be expected to lease the line was 50 years. The lease should 
be for the period of the loan. At Glasgow leases of 55 and 42 yeara were 
granted. If a 50 years’ lease were granted, Bradford would pay Shipley 
interest at the rate of 5 per cent. on reasonable capital expenditure, and 
£100 per annum per mile of route for maintenance, but they ought not to 
be asked to pay anything in respect of sinking fund, because on the expiry 
of the lease Shipley would have the line. They would take current from 
the Council at the same price as was charged by the Bradford Electricity 
committee to the Bradford Tramways commitree. He contended that the 
expenditure incurred by Shipley Council had been in some respecta exces- 
sive. Theoverhead equipment of the line had cost four times what the same 
work had cost at Bradford, the permanent way about 25 per cent. more, 
and the street improvements, he urged, were not necessary for tramway 


urposes. 
J Mr. J. HILL, chairman of Bradford Tramways committee, said the terms 
offered by the Corporation would leave a margin of profit for the lessors 
of the line, whereas it was doubtful whether the Corporation had as yet 
made a penny out of the tramway. 

Mr. J. H. COX, city surveyor of Bradford, said the Council’s books 
showed that the amount expended on the tramway was £27,074, or £18,942 
per mile of double track. The generally accepted figure for permanent 
way and overhead equipment was £15 500 per mile. 

Mr. JOHN YOUNG, general manager Glaegow Corporation tramways, 
said Glasgow Corporation were constructing a line in a neighbouring 
district in respect of which they had obtained a 42 years’ lease. It would. 
not psy Bradford to work this line on a lease of less than 30 years. 

At the conclusion of the evidence, Mr. TETLEY asked that the costs of 
these arbitration proceeding sthould be borne by Bradford Corporation as 
lessors of the line. 

The arbitrator subsequently inspected the line, 


Telephones in the Temple.—The Benchers of the Middle Temple 
have consented to the introduction of the Post Office telephone ser- 
vice into the Middle Temple, but the Inner Temple authorities have 
not yet given their consent. The latter suggested the use of over- 
head wires, but the Postmaster-General has informed the Benchers 
that unless the underground system be agreed to, the idea of intro- 
ducing the service into the Inner Temple must be abandoned. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLSD. 

The committee of Croydon County Polytechnic invite applications 
for the post of head of the department of electrical engineering. 
Applications to secretary (Mr. S. W. Bickell) by Oct. 8. See adver- 
tisement. | 
Canterbury Electric Lighting committee require a shift engineer. 
Ау plications bo chief engineer (мт. С. A. Blascheck) by Oct. 6. See 
advertisement. 

An assistant lecturer and senior demonstrator in electrical engi- 
neering is required at the Royal Technical Institute, Salford. Particu- 
lars and forms of application up to 14th inst. See advertisement. 

A first-class electrical engineer is required for Glasgow Corpora- 

tion tramways. Applications to the general manager, Mr. John 
Young, 88, Renfield.street, Glaegow, by Oct. 22. See advertisement. 
An improver is required by the Walsall electricity department. 
Applications to borough electrical engineer (Mr. Alexander Wyllie). 
See advertisement. 
. A switchboard attendant, with experience in three-wire con- 
tinuous-current system and care of accumulators, is required at the 
Kendal electricity works. Applications to the works by Oct. 4. 
Sze advertisement. 


A chief assistant is required at West Bromwich electricity worke. 
Applications by 13th inst. 


Mr. Michael B. Field, at present electrical engineer to the Glasgow 
tramways, has been appointed to the position of contract engineer by 
Ferranti Limited. As announced above, Mr. F. Barnes Spencer, at 
present engineer to Wimbledon District Council, has been appointed 
to the position of sales manager by the same company. These 

entlemen will jointly represent Messrs. Ferranti, with headquarters 
in London, where an office is shortly to be opened. 

Mr. Morton Beales, formerly with Ferranti Limited, and 1 
commercial engineer to Messrs. J. G. White & Co, has accep 
a post on the staff of the British Westinghouse Company. His new 
duties commenced on Sept. 15. 

Mr. H. Tomlinson Lee, chief assistant at Wimbledon electricity 
worke, bas been "uiu chief engineer in succession to Mr. F. 
Barnes Spencer, M. I. E. E., who is leaving to join Ferranti Limited 
as sales manager at the company's London offices, 

Mr. D. M. Kinghorn has been A ons borough electrical engineer 
at Leigh, in succession to Mr. John Foster, hitherto electrical, gas 
and water engineer to the Council, who has been appointed chief 
assistant gas engineer to Birmingham Corporation. 

- Mr. John Kerrigan, manager of the Dewsbury, Batley and Birstall 
tramways, has bean pointed manager of the Peterborough tram- 
ways system, and Mr. Lionel Johnston, who has had tramway expe- 
rience at Gateshead and Middleton, has been appointed to Dewabury. 

Fulham (London) Borough Council on Wednesday appointed 
Mr. Е. Р. Fletcher, of Canterbury, engineer-in-charge in succession 
to Mr. E. Perry resigned. 

Mr. J. A. Crowther has been appointed assistant mains engineer 
to the Bristol electricity department. 

Mr. L. Lownds, B. Sc., and Mr. J. Codrington Crocker, B A., have 
been appointed demonstrator of physicsand demonstrator of chemistry 
respectively at the South-Western Polytechnic, Chelsea. 


EDUCATIONAL NOTICES. 


Finsbury Technical College.—The Finsbury lectures this session 
are as follows: — Ad vanced course, Monday nights, Prof. Silvanus P. 
Thompson on *'Three-phase" and later on “Dynamo Design.” 
Wednesday nights, Mr. С. R. Darling on *' Electrical Instruments,” 
Ke, and later Prof. Thompson on “Magnetism ” and “ Electro- 
magnetic Apparatus.” Friday nights, Prof. Thompson on “ Light " 
(six lectures); the rest of the Physics course on Heat" and Ther- 
modynamics,” Mr. Darling. Mr. Simmons will take part of the 
advanced electrical course after Christmas. 

University Extension Lectures.—Mr. E. Halford S:range, 
M бе, will deliver a course of 10 lectures оп “ Electric Power aud 
Lighting," at Exeter Hall, London, on Friday evenings at 8 o'clock, 
commencing Oct. 10. Particulars from the secretary. See adver- 
tisement. 

The new electrical laboratory at the Great Eastern Railway 
Mechanics’ Inetitution, Stratford, was formally opened by the chair- 
man (Lord Claud Hamilton) on 23rd ult. 


Ayr.—Daring the first year's working of the municipal electric 
tramways 2,979,317 passengers were carried, and the traffic recei 
amounted to £12,273. 14s. 91., an average of 10}d. per шош. 
The highest sum drawn in one week was £874. Power was supplied 
by the electricity department at 134. per unit up to 200,000 unita, 


X 


and 1d. after. Current used totalled 270,874 unite, and the cost was 
£1,546. бе. 2d. It is estimated that after meeting all charges, includ- 
ing depreciation and sinking fund, there will be a profit of about 

) 

Barking.—The Local Government Board have informed the 

Council that the deficit of £2,300 in the electric lighting revenue 
account must be paid out of the next rate instead of spreading it over 
several perioda. 
" Barrow-in-Furness.—An inquiry was held on Tuesday into 
an Р. анов for sanction to borrow £20,000. The loan ів required, 
firstly, to meet the increased demand for electric current for lighting, 
and, secondly, to comply with the terms of the agreement with the 
British Electric Traction Co. for a su ply of current for their tram- 
ways. The amount already bonowed. is £58,575. It was asked that 
the repayment should be extended over 30 years, and be deferred for 
three years. The Inspector said he thought this would not be allowed, 
as the Local Government Board held they had no power to grant 
such a request. | 

Berwick.—The Urban Electric Supply Co. have acquired a site 
on Berwick Quay for an electricity generating station. 


Birkenhead.—The report of the tramway manager (Mr. A. R. 
Fearnley) was presented aud discussed by the Council on Wednesday. 

Mr. Dopps said the receipts for seven months if averaged as for a year, 
came to £54,144, and the expenditure to £32,664 per annum. The total 
expenditure on capital account was £316,000, or with other sums rightly 
chargeable to that account £344,000, upon which interest and sinking 
fund amounted to £20,640. The annual expenditure was thus £53,304, 
agaiust an income of £51,144, lesving £840 for depreciation. He criticised 
the management, and said that within a few months they would have to 
face a new competition which was bound to have an effect upon them. 
He urged upon the committee that they should addres: themselves seriously 
to the conduct of the whole tramway scheme. 

A discussion ensued, and ia reply the chairman of the Tramways com- 
mittee (Dr. Н. Latrp Pearson) said he hoped one result of the debate would 
be to strengthen the committee in refusing to adopt wild-cat schemes of 
extensions and alterations. They had a splendid undertaking, and one 
which he estimated would give a profit on the year of £5,000 or £6,000. 
The working expenses had gone down last half-year from 6'35d. to 5:924, 

car-mile. The average of 10°54d. per car-mile receipts compared very 
well with other towne, and in expenses they were the lowest in the 
kingdom, exoept Sunderland, while in the net profit per mile they alao 
compared well. 

The Electricity committee have drawn up a s:heme for supplying 
electric motors on hire or hire-purchase. The charges for energy for 
power are to be 2 per unit for the first 500 units per quarter, 2d. 
up to 1,500 and 1 eyond 1,500 per quarter. 


Birmingham.—The General Powers Bill of the Corporatiov, and 

үа the tramway portion, is arousing considerable interest in 
ocal municipal circles. Two public meetings were held to discuss 

the matter last week, and at one a resolution in favour of munici- 
palisation was adopted, while at the other it was resolved to ask the 
Council, before putting the bill to the vote of the ratepayera, to 
obtain an offer from at least one company prepared to work the Bir- 
mingham tramways, and particularly as to the aunual payment they 
would be prepared to make to the Corporation, what percentage of 
gross profits, what system of traction they would adopt, how soon 
they would start working, and what fares they would charge. 

A conference of representatives of the adjoining local authorities 
was held on Friday to consider how, in the public interest, the tram- 
ways could be most effectively worked having regard to the necessity 
for a continuity of service and the requirements of the surrounding 
districts in relation to the tramway system as a whole. The authorities 
represented were Aston Manor, King’s Norton, Yardley, Erdington, 
Smethwick, Handsworth, and Satton Coldfield. The eral 
opinion was that it would be unwiee for each of the authorities to 
work tramways independently, and it was resolved that the outside 
authorities should combine in dealing with the tramway question, 
and it was decided to ask the councils to appoint two representa- 
tives to constitute a permanent committee to deal with the matter. 

Blackpool —A deputation has been appointed to visit electricity 
works where cooling towers are installed, and will lay information 
before the Council. 

Bromley.—The British Electric Traction Co. has notified the 
Council that it is preparing a scheme of electric tramways for the 
district, but the Council favour a municipal scheme, 

Burnley —The Electricity committee have been authorised to 
expend £3,500 on additional plant at the electricity works. 

Burslem.— The Corporation will apply for a loan of £31,000 for 
electricity works. The Board of Trade are to be asked to extend the 
time of the Council’s provisional order, which expires on Oct. 28 next, 

Camborne-Redruth Light Railway.—Trial trips were run over 
this line on Wednesday. 


Chatham Light Railways.—Strood Council favour the pro- 


posal of the Chatham and District Light Railways Co. to connect 
Gravesend with Chatham. 

Rainham ratepayers have petitioned for an extension of the 
Chatham electric tramway system to that district. 
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Cheshire Blectrie Power Scheme.—A syndicate proposes to 
apply for Parliamentary powers to incorporate a company, with a 
capital of £1,000,000, for the erection of electricity works and for 
the supply of electricity in bulk and gas for power purposes. The 
scheme affects Wilmslow, Alderley, Maccleafield, Stockport, &c. 


Crewe.—On Wednesday the Council resolved to take up loans 
amounting to £32,402 for electric lighting and other purposes. 

Cuba.—A New York syndicate, with a capital of $5,000,000, pro- 
poses to construct an electric railway from Havana across the island. 

Dartford. —The Council have decided to obtain a report from 
Mr. W. C. C. Hawtayne on the question of constructing electric 
tramways and whether the Council or a company will best carry 
out the work. 


Devonport.—A serious accident occurred оп the Devonport and 
District к е tramway on Saturday, resulting in one death and in 
serious injuries to six other persons. A car was исе from 
Camelshead to Pennycomequick, and when descending the incline 
from St. Michael’s-terrace by the technical schools into Paradise-road 
it got out of control. Though the driver applied the hand and 
slipper brakes the car gained momentum, and at the bend it jamped 
the metals. The accident occurred at the point at which a somewhat 
similar accident happened in June, and the Board of Trade have 
decided to hold an inquiry into both accidents to-day (Friday). 

The accounts of the electricity department for the period from 
the commencement of supply in May, 1901, show a gross profit of 
£1,460. After providing for interest and sinking fund there is a 
deficit of £1,266. 


Dundee.—The Electric Light committee offer to supply current 
to the North British Rail way Co. dee e the Tay Bridge 5 
ger and goods stations, offices and yards at 4d. per unit for the first 
ы units per annum, less usual discount, and above 20,000 units 
at | 


In a report on Sunday traffic on the municipal tramways the 
manager (Мт. P, Fisher) points out that Dundee is now the only 
corporation in the United Kindom without Sunday cars, and it is 
recommended that a seven-day service be introduce 


Eccles.—The Council are recommended by their Parliamentary 
committee to pay £20,000 to Salford Corporation on account of the 
expenses incurred in reconstructing the tramways to electrical 
traction. | 

Edinburgh.—The Electric Light committee have decided to recom- 
mend the Council to put the surplus on electricity account, amounting 
to over £10,000, to reserve, bringing the amount up to about £27,000, 
The committee also recommend that no change be made in the price 
for electric energy for the current year. 


Bxeter.— In moving the ра of the report of the Electricity 
committee on Wedneeday, the chairman (Mr. Wreford) said the net 
profit for the year ended Dec. 31 last was £879, and the accumulated 
profits to date, which were practically a reserve fund, were £3,617. 
It was also decided to obtain Parliamentary powers for the con- 
struction of about 8 miles of tramways at a cost of about £52,000. 


Exhibition.—A Lighting, Heating and Smoke Abatement Exhi- 
bition will be opened at the Crystal Palace, London, on Dec. 13. 


Gloucester.— The Electricity committee have authorised the 
borough electrical engineer (Mr. W. J. Bache) to negotiate with the 
Great Western Railway Co. for the supply of electric current for 
lighting the company’s passenger station and goods yard. 

The City Council have decided, on the recommendation of Mr. 
Bache,to purchase arc lamps to be let out on hire at à minimum charge 
of 7s. 6d. a quarter for the use of lamp, trimming and attendance. 


Grimsby.—An addition has been made to the arc lighting system 
by the erection of 10 arcs. 


Halifax.—aA smart piece of work was recently performed by the 
electricity department. On Sept. 22 the steam plant at a large 
factory broke down, and by Sept. 24 cable had been laid and a large 
motor fixed and conn to the town supply. By the followin 
day another large motor was fixed and the whole of the mill in ful 
working. But for this connection the mill would have been idle for 
some w | 

The Council have resolved to construct additional electric tramways 
at an estimated cost of £6,498. Further extensions are under con- 
sideration. 

Sanction to a further loan of £28,000 for extensions of the electri- 
city undertaking is sought. 

Hartlepool.— The Council have approved the draft agreement 
with the Northern Counties Electricity Supply Co. for the supply of 
current for public and private lighting and power. 

Kingston-on-Thames.—Last week the Council were recom- 
mended to appoint Mr. H. R. J. Burstall, consulting engineer, to 
prepare a report on the present position of the electricity under- 
taking at a fee of 100 guineas, but it was decided by 14 votes to 13 
to postpone the matter for six months, 


Leeds.—The Council have resolved to apply for a provisional 
order authorising construction of six additional lines of electric 
tramway. . : 

cester.—The accounts of the electric lighting department show 
that for the half-year ended June there was a profit, after payi 
interest, of £4,563. 33, 3d. Sinking fund absorbed £2,545. 103. Id., 
leaving a net profit of £2,017. 13s. 2d. 


Levenshulme.—As the Manchester Corporation are now able to 
supply electric current in this district, it is proposed to light the 
Council offices electrically. 


Liverpool.—The Council are recommended to apply for a provi- 
sional order to construct an extension of the electric tramways. 


Liverpool Overhead BRailway.—Improvements in the service are 
to be introduced which will effect an increase of speed of the trains 
from 126 to 19 miles an hour. The whole distance of 64 miles, with 
16 stops between the end stations, is now covered in 209 minutes. 
Each саг is fitted with four 100 н P. motors, made by the English 
Electric Mfg. Co. of Preston and supplied by Dick, Kerr & Co. 


Lianelly.— The British Insulated Wire Co. have made arrange- 
ments for the transfer to another company of the electric lighting 
and tramway powers for Llanelly, and work in connection with the 
schemes vill be started at an early date. 


London Electrical Oontractors' Association.—The balance- 
sheet for the first year’s operations to July 31 has been issued, 
and in a note accompanying this members are informed that a 
standing committee has been appointed to deal with all questions of 
trade usage between electrical contractors and manufacturers, &c. 
A ments have also been made for monthly business ше 
when = on subjects of interest to electrical contractora will be 
read. The first meeting takes place on Oct. 7. The Association 
numbers 82 members. 


London Tramway Extension.—The proposal of the London 
County Council to construct an electric tramway from Marble Arch 
to Cricklewood on the surface contact system is to be opposed by 
Marylebone Council. 


Luton.—Last week the Council were asked to authorise applica- 
tion for a further loan of £5,000 for electric lighting extensions. The 
capital expenditure to date was £26,000. It was announced that an im- 
portant firm outside the area of supply was willing to take current at 
9d. per unit, and it was proposed to extend the mains at a cost of 
£5,000 to give a supply. Ten members voted for the loan and 10 
against, and the chairman gave his casting vote for it. It was 
resolved to increase the resident engineer’s (Mr. W. Н. Cooke) salary 
by £50 per annum. 


Macclesfield.—A report by -Messra, Medhurst, Page and Lloyd on 
electric lighting has been received and referred to a committee. The 
committee will visit certain towns in Great Britain. 


Macclesfield-Stockport Electric Tramways.— A company is pro- 
moting a scheme for the construction of an electric tramway between 
Macclesfield and Stockport. 


Manchester.— At the City Council on Wednesday, the Electricity 
committee’s proposals included one to erect arc lamps in certain 
thoroughfares in order to carry out experiments as to the best form 
of electric street lighting :— 

Mr. НЕЗКЕТН, who moved the adoption of the report, stated that up to 
the present £356,000 had been expended in making provision for street 
illumination, and it was thought they should have an opportunity of justi- 
fying that expenditure. The committee wished to be allowed to make 
the experiments, but the matter would come before the Council again. 

Ald. Gisson, chairman of the Gas committee, criticised Mr. Hesketh’s 
proposals, and complained that they were not told how many lamps would 
be required or what capital expenditure would be involved. He was under 
the impression that they had got altogether beyond the experimental 
stage. There were already 29 electric street lamps in use which had coat 
£45 to put up, and for the year ended March 31 last those lamps had cost 
the ratepayers £652, or £22 per lamp, against £4 per lamp for gas. There 
had also been a cost of £11 per lamp for maintenance, against £1 for gas, 
but how that cost could have been incurred passed bis comprehension. 
He strongly objected to grant the committee the privilege of putting up 
these lamps when they did not tell them anything about what they 
were going to cost. He moved that the minutes be approved with the 
exception of that portion relating to the fixiog of arc lamps for experi- 
mental purposes. 

Mr. HESKETH said that if the committee were denied the privilege of 
making experimenta in order to ascertain the best form of electric lamp for 
street lighting the Council must take the responsibility in the event of 
much capital expenditure proving unremunerative, 

The amendment was ultimately adopted. 

Municipal Telephony.—At a meeting of the Telephones com- 
mittee of Hull Corporation, held on Friday last, the town clerk read 
a batch of correspondence which had between the Corporation 
and the National Telephone Co. One communication stated that 
the Corporation were prepared to allow the company’s underground 
wires to remain until the expiration of the company's licence in 
1911 on the following terms and conditions :— 

1. That there shall be mutual free intercommunication between the 
subscribers of the Corporation and subscribers of the company from the 


966 


THE ELECTRICIAN, OCTOBER 3, 1903, 


——————— —— —— ————————ÀM—€ n —————— i— — —... RR RR ERREUR E анана 
 ———————————————————U—————— ERREUR 


commencement of the municipal service, including intercommunication 
with other towns, through the trunk wires of the Postmaster-General, 
without any terminal or other charge beiog made by either the Corpora- 
tion or the company in respect of such intercommunication. 

2. That the cost of the junction lines in the Hull telephone area neces- 
sary to connect the two systems for the purpose of local intercommuni:, 
cation aball be borne equally by the Corporation aud the company. 

5. That the terms and conditions under which the underground wires of 

the company shall remain shall be the same as those contained in the late 
agreement of March 18, 1899, with such modifications as the town clerk 
may coneider necessary for protecting the rights of the Corporation. 
The company had decided that these were conditions they could not 
accept. The company has served a writ on the Corporation, with 
the object of getting the opinion of the Court as to whether the Cor- 
poration’s notice to the company is valid. A farther meeting with 
the company’s representatives has been arranged. 


Nicolaieff (Russia).—This town is now lighted by electricity, the 
undertakiug being in the hands of the municipality. There is also 
talk of the present horse-drawn tramways being converted to electric 
lines, but nothing is yet decided, the municipality being engaged in 
discussing terme with the local company, a Belgian concern. 


Northampton.—The chairman of the Northampton Electric Light 
and Power Co. bas addressed a communication to the borough account- 
ant concerning the recent negotiations for the acquisition of the com- 
pany’s undertaking by the Council, and also the proposal to erect a 
ро station in connection with the municipal tramway scheme. 

he directors maintain that the economy and other advantages of a 
combined lighting and traction supply are supported by independent 
testimony, which they adduce, and that a competent and impartial 
electric lighting authority would not consider £140,000 greatly, if at 
all, in excess of the value of the company's undertaking. 


Nottingham.—The annual report of the Electricity committee 
will be presented on Monday. The report of the borough electrical 
engineer (Mr. H. Talbot) states that the plant at the Talbot-street 
station has been increased during the year by the addition of two 
700 J H. r. steam dynamos, completing the equipment of the station, 
and increasing the horse-power of the plant installed to 8,925 H P. 
Three 700 1 н.р. steam dynamos are being used for traction purposes, 
but the whole of the traction load will shortly Ъз transferred to the 
new power station at St. Ann’s Well-road. The distributing mains 
have been extended in 43 directions during the year, the total being 
3 04 miles, bringing the total length of distributing mains laid to 36 
miles. The number of applications received for supply of current on 
March 31 was 1,867, compared with 1,529 ia 1901. The equivalent 
number of 8 c.p. lamps connected to March 31 was 170,826, com- 
pared with 136,137. The number of unita sold was 4,091,897, com- 
pared with 2,312,557. Generation costs ehow a decrease in every 
item. The total ee costs have been reduced from 1:154. to 
1:02d. per unit, and the total costs (includiog sinking fund and 
interest) from 2:43d. to 2 06d. The St. Ann's power station should 
be ready to take the traction load very soon. 

The Lenton and Radford electric tramway route was opened for 
traffic on Tuesday. 


Oldham.—At the meeting of the Council on Wednesday the 
chairman of the Tramways committee (Ald. Chadwick) said they were 
running more cars, carrying more passengers, and, with the develop- 
ments at the electricity station, they were practically reducing the 
amount they were paying per car for energy. Whereas this formerly 
cost £7 per week per car, it was now under £6. The average number 
of cars on the system, working 16 hours per day, was 43, and the 
average earnings per car per week £23. Tne working expenses and 
the cost of energy, taking the past eight weeks as the basis of calcu- 
lation, were £723 a week, and interest amounted to £340, making a 
total expenditure per week of £1,063, whilst the weekly earnings 
were approximately £1,000. 


Perth.— The Council have revised the charges for electric current, 
which will in future be 414. per unit for lighting and 21. for power, 
in lieu of 73d. and 3d. respectively. 


Rotherham.—The Corporation are recommended to apply for a 
loan of £10,000 for extensions of the electricity station buildings, 
generating plant and mains, 


Rubber Combine.—It is stated that the United States Rubber 
Co., acting with Sir Martin Conway, is forming a large combine to 
control the Bolivian supply of rubber. It is estimated that the new 
company will produce 12,000,0001b. of rubber annually. 


St. Helens.—The Corporation have applied for eanction to a loan 
of £5,600 for extensions of the electricity mains and £2,000 for 
alterations, &c. 


Salford.—The General Purposes committee resommend that the 
thanks of the borough be given to Judge Parry for his services in 
preeiding over the recent electricity inquiry and this proposal was 
unanimously passed at the Corporation meeting on Wednesday. 
Judge Parry will be asked to accept an honorarium of 100 guineas. 

The electric tramway between Frederick-street, Patricroft Bridge 
and Field Green has been opened for traffic, | 


* 


South Africa.—Some time ago the Bloemfontein Municipal 
Council invited tenders for electricity generating plant, but the matter 
was delayed owing to the tenders having had to be sent to South 
Africa for consideration, The British and South African Export 
Gazette now announces that the Council have decidei ta procied, 
and their London agents (Messrs. Davis and Soper) have been 
instructed to accept one of the tenders received. 

Ladysmith Town Council have accepted the tender of Messrs. 
Hubert Davies and Spain to erect and equip electricity works at a 
cost of £8,328, the work to be completed within seven months, 
Several tenders were submitted, the highest being £13,880. 

Acting upon the report of the borough electrical engineer, the 
Durban Telephone committee decided to forward indents for cables, 

les, and overhead wires, and the equipment of the exchange, and 

ave sanctioned the proposal that the Telegraph Manufacturing 
(Colonial) Co, the Western Electric Co., and the L M. Ericsson Co. 
be invited to forward particulars and prices. The report was referred 
back to the Council in committee for further consideration, the 
mayor remarking that the total cost would amount to £80,009. 
Friction has now arisen between the Government and the Corpora- 
tion, as the former have in hand a project for establishiog an 
exchange of their own to connect all Government departments and 
military and transport offices, and later on Maritz>urg and all other 
Government departments in the colony. 

The electric tramway concessionaire at Lourenco Marques (Mr. J. 
C. A. Henderson) has secured a site for the erection of a power 
station, and it is stated that orders for plant have been placei, aud 
the work of erecting the station and constructiog the permanent way 
will be commenced iu two or three months’ time. 

Mr. R. A. Dawbarn, of Messrs, Mordey and Dawbarn, the con- 
sulting engineer recently appointed by the Johannesburg Muni- 
cipality to report upon electric lighting and traction, has sailed for 
South Africa. 

A company, entitled the Newcastle Electric Light and Power Co. 
(Ltd.), has been organised for the purpose of erecting electricity 
works upon the terms of the conceesion recently grauted by the 
Municipal Council to Mr. P. Herd. It has been decided to adopt 
the continuous-current, three-wire system of distribution, with a 
voltage of 440 between the outera& The plant has already been 
ordered, and it is anticipated that the demand for current for private 
lightiog will be at least equalto 2,500 16 c. p. lamps. The initial 
cost of the scheme will be about £5,000. "The capital of the new 
company is £12,000. 

Orders for electric coal cutters and electrically driven pumps are 
about to be placed by several Newcastle (Natal) collieries. 

The South African General Electric Co. have secured the contract 
for the supply of the electric equipment for the machine tools in the 
Natal Government Railway’s new workshops (at Durban. About 
125 motors are comprised in the order. 

The substitution of electric for hydraulic cranes for the discharge 
d cargo at Durban is under the consideration of the Port Advisory 

oard. 


South Lancashire Tramways.— Mr. A. P. Trotter and Major 
Pringie officially inspected the Leigh, Atherton and Tyldesley section 
of the South Lancashire electric tramway system on Thursday last. 


South Shields — Тһе Corporation are recommended to include in 
their proposed Parliamentary bill powers to acquire and use land for 
electricity generating purposes, to supply electric fittings, and to 
make bye-laws in respect to electric fittings, to supply electricity in 
bulk and for traction, &c. Е 

The opponents of the Council’s tramway proposals have decided to 
withdraw opposition on condition that the Council will, when powers 
have been obtained, advertise for tenders for working the tram ways ; 
that the highest of these tenders shall be submitted to the decision ot 
the public, and that they will act upon their decieion as to whether 
the tenders should be accepted or not. 

A lengthy report on various systems of electric traction has been 
prepared by the borough electrical engineer (Mr. J. H. Cawthra), and 
in his conclusions he favours the adoption of the overhead system. 


Southampton.—A loan is sought of £7,000 for the purchase of 12 
additional tramcara. 


Stoke-on-Trent.—The Council have adopted a scheme for the 
erection of electricity and refuse destructor works, 


Stourbridge —The Dadley, Stourbridge and District Electric 
Traction Co. have notified the Council that, owing to the restrictions 
which the Council have imposed in regard to traffic through the 
High-street, the company cannot run through cara to Kingswinford 
frem Stourbridge. 

The Board of Trade inspection of the Enville-street and the Lye 
tramways took place yesterday. 


Swansea.—On Wednesday the borough electrical  eugineer 
(Mr. С. A. Priismann) reported that there were 250 consumers con- 
nected to the mains, representing an equivalent of 29,306 8 cp. 
lampe. He submitted a scheme for hiring electric motors to con- 
sumers, the proposed scale of charges ranging from El. 15s. for J B H.P. 
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to £8 for 15 в.н.р. per annum, the hirer to use current for power for 
not less than 12 months. 


Telegrams for the Antarctic Relief Bxpedition — A short time 
back application was made by the Royal Geographical Society to the 
directors of the Eastern and Eastern Extension Telegraph Companies 
for a special reduced rate for telegrams to enable the commander of 
the ts. Morning," which has been sent out to bring back news from 
the National Antarctic Expedition, to exchange messages between 
New Zealand and the society in this country with reference to the 
progress of the expedition. We learn that the companies have agreed 
to transmit free messages up to an aggregate of 100 words. | 

Torquay.—A further discussion by the Council on electric tram- 
way matters has resulted in a special committee being appointed to 
report. 

Totnes.—The Totnes Electricity Supply Co. are applying for au 
extension of timeto comply with the terms of their provisional order. 

Wallasey.—The Council are again recommended to apply for a 
loan of £52,350 for electricity extensions. 

The charge for electric current for traction has been reduced from 
2}d. per unit to 12d. 

Wigan. —The Electric Lighting and Tramways committee decided 
that, in view of the loss sustained in the working of the Frog- 
lane tramway route, that line be closed for traffic after let inst. 

Wood Green. —The Council have engaged Mr. W. C. C. Hawtayne 
to prepare plans and estimates for laying electric lighting mains in 
the compulsory area, &. 


Marriage.—On Thursday last Mr. G. Wilkinson, M. I. E. E., M. I. M. E., 
borough electrical engineer of Harrogate, and second son of Councillor 
Wilkinson, of Harrogate, was married to Miss Annie Ellis, only 
daughter of Mr. T. W. Ellie, of that town. The officiating clergy- 
man was the Rev. J. Wilkinson, M.A., vicar of Brenzett, Kent, elder 
brother of the bridegroom. Occasion was taken by the staff of the 
Corporation electricity department to present Mr. Wilkinson with 
a handsome clock. The presentation was made on bebalf of the staff 
by Mr. Neil McLean, chief assistant engineer. 


— ——......—. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The directors of the Great Western Ratlway Co. invite tenders for 
supply of stores from Dec. 1, 1902, to Nov. 30, 1903, including tele- 
graph instruments and apparatus, copper wire, GP. wire, &c., 
telegraph ironwork and tools, telegraph drysalteries, electric light 
carbons, incandescent electric lamps, telegraph poles in yellow pine, 
wire, copper tubes, steel tools, ironmongery, bra:swork, &c. Further 
particulars are set out in an advertisement, and samples may be seen 
at Swindon from 7th to 16th inst. Specifications, &c., of the Stores 
Superintendent, Swindon. Tenders to secretary (Mr. C. K. Mills) 
by 20th inst. 


Rotherham Corporation invite tenders for steam pipes and valves, 
feed pipes and valves, feed pump and economiser, exhaust water and 
drain pipes and valves and switchboard extensions. Specifications, 
&c., from the town clerk (Mr. H. Hampton Copnall), and can be 
seen at (but not obtained from) the offices of tbe consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster. 
An advertisement contains further particulars. Tenders to the town 
clerk by noon Oct. 16. 


Wigan Corporation invite tenders for the construction of a short 
length of new tramway, and for the re-construction of a portion of 
1 tramways. Specifications, &c., from the borough engineer 
(Mr. Wm. Bolton), and tenders to the town clerk (Mr. Harold Jevons) 
by Oct. 20. See advertisement. 

Wigan Corporation also invite tenders for the electrical equipment 
of a short length of new tramway and of a portion of the existing 
tramways, and for 18 bogie cars, double-deck four-motor equip- 
ment. Specifications, &c , from the borough electrical and tramways 
engineer (Mr. James Slevin), and tenders to the town clerk by 
Oct. 20. See advertisements. 


Dudley Corporation invite tenders for the supply of arc lamp 
carbons, Specifications, &c, from the consulting engineer (Mr. 
inald P. Wilson), 66, Victoria-street, Westminster, and tenders 
(addressed chairman, Electric Lighting and Tramways committee), 
to the Town Hall, Dudley, by noon, Oct. 18. An advertisement 
contains further information. 


The directors of the Lancashire and Yorkshire Railway invite 
tenders for stores during 12 months ending Oct. 31, 1903, including 
copper nails, rivets, ironmongery, indiarubber, oil, &c., also per- 
manent-way materials. Tenders (addressed to directors) to secretary, 
Mr. R. C. Irwin, Hunts Bank, Manchester, by 10 a.m. Oct. 6. 


Hyde, Stalybridge, Mossley and Dukinfield Tramways and Electricity 
board require boilers, economisers and ironwork for fines, surface 
condensers and pumps, &c., steam, feed, blow-off and drain pipes, 
feed pumps, &c., and travelling crane. Tenders by Oct. 13. 

Ipswich Corporation invite tenders for main switchboard, motor 
booster and connections, and overhead construction for tramways. 
Tenders to town clerk by Oct. 22. 


West Ham Borough Council invite tenders for 46 combined arc 
gaung and traction poles, with side brackets. Tenders to town 
clerk by 4 p.m. Oct. 7. 


Middlesex County Council require tenders MC mana way con- 
struction of about 105 miles of light railway. Tendera to Guildhall, 
Westminster, S.W., by Oct. 7. 


Barrow-in Furness Corporation require tenders for two batteries of 
accumulators, two automatic reversible boosters, switchboards, &c. 
Tenders by noon Oct. 15. 


Belfast Gas and Electric Light committee invite tenders for electric 
motors for 12 months. Tenders to town clerk (Sir Samuel Black) 
by noon Oct. 10. i 


Aylesbury District Council invite tenders for erection and maia- 
tenance of electricity works for a term of years. Tenders by Oct. 8. 


Bury Tramways committee require tenders for rail bonds, &c. 
Tenders by Oct. 14. 

Batley Corporation invite tenders for a storage battery of 240 cells 
and accessories. Tenders to town clerk by Oct. 10. 


Bootle Corporation require tenders for wiring the refuse destructor 
works in Pine-grove. Tenders by 14th inst. 

Bootle Corporation aleo require tenders for wiring the new fire 
station in Strand-road. Tenders by October 18. 


Swindon Corporation invite tenders for wiring consumers’ pre- 
mises within the borough. Tenders to town clerk by Oct. 7, 


London County Council invite tenders for two electric car traversers. 
Tenders by Oct. 21. 


TENDERS RBOBIVED AND ACOEPTED. 

Devon County Council have accepted the tender of the Northern 
Electric Co. for installing the electric light at the County Lunatic 
Asylum for £1,065. 18s. 114, | 

Southampton Town Council have accepted the tender of the 
British Thomson-Houston Co. for tramway poles at £5. 17s. 6d. each; 
that of R. W. Blackwell & Co. for bases at £1 each, and that of 
Macartney, McElroy & Co. for scroll work at 144 per cwt. 

Dublin Lighting committee recommend the acceptance of the 
tender of Mr. J. Donovan for the erection of an underground 
transformer eub-station building at £721. 


‚ Southampton Corporation received seven tenders for the conetruc- 
tion of an electric tramway in Oaslow-road, Bevois Valley, and 
Bevois-road, and the lowest (that of Messra. Coston & Co. at £2,283) 
has been accepted. The highest tender was £3,317. lls. 11d., and 
the engineer's estimate £2 813. 

Stockton-on-Tees electricity department have accepted the tender 
of the Triumph Stoker Limited, 39, Victoria-street, Lon Ion, S. W. 
for mechanical stokers, &c., for five boilers at £620, and that of A. J. 
Cooke for foundations for two engines, &c., at £670. 


Hampstead Borough Council have accepted the tender of Messrs. 
Rowland Carr & Co, 6 & 8, Lime-street-square, London, E.C., for 
28 arc lamp columns and brackets. 


Wrexham Town Council have accepted the tender of Messrs. 
Babcock and Wilcox for boiler at £1,596. 15s. 6d. 

Coventry Town Council have accepted the tenderof Mr. D. Reynolds 
for wiring the pavilions at the City Hospital for £40. 


BUSINBSS NOTICES. 


Mr. Philip Dawson, A.M.Inst.C.E, M.I.M.E., M. I E. E., notifies 
that he has become a partner in the firm of Kincaid, Waller and 
Manville, consulting engineers, 29, Great George-street, Westminster, 
London, and that the style of the firm will in future be Kincaid, 
Waller, Manville and Dawson. 


Messrs. W. A. Stevens and R. A. Barker, electrical engineers, 
Maidstone, have dissolved partnership. Debts by Mr. Stevens, who 
continues under the old style of Stevens and Barker. 


BANERUPTOCY. 


An adjourned first meeting of creditors of Dr. Frederick H. Bow- 
man, consulting engineer, 39, Victoria-street, Westminster, was held 
at the London Bankruptcy Court yesterday (Thursday). Debtor 
attributed his failure to losses and liabilities in connection with a 
company, in respect of which he stated he received no consideration. 
The statement of affairs showed liabilities £12,528, of which £8,371 
was expected to rank, and assets estimated to produce £1,846. No 
offer of composition was submitted, and his affairs remained in the 
hands of the official receiver. 
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To Let.—Particulars will be found in an advertisement of business 
premises to let on lease by Messrs. Edward Deane & Sons, 16, Friar- 
street, Reading, centrally situated and well adapted for factory purposes. 


Plant for Sale.—Shipley Electricity committee invite offers for 
the purchase of a 45 l. H P. compound engine, direct-coupled to а 
25kw. compound-wound dynamo. Tenders to the chief engineer 
(Mr. S. D. Schofield), Electricity Worke, Dockfield, Shipley, by Oct. 8. 
See advertisement. 


Plant Wanted.—Two electrical three-throw pumps, to deliver 
150 gallons per minute against 15010, pressure, are required. Further 
particulars from the borough electrical engineer, Mr. C. Turnbull, 
Tynemouth electricity worke, North Shields. 


Instruments for Insulation and Fault Tests.— Messrs. Hartmann 
and Braun have issued an interesting catalogue of their various sets 
of instruments for the measurement of insulation resistance and the 
localieation of faults, Among the newer patterns may be mentioned 
a cheap and portable set for insulation testing in which the battery 
as well as the galvanometer is included, a slide-wire bridge espe- 
cially intended for the localisation of faulte, and apparatus for 
tracking out faults by the induction method. In the latter cate- 
gory is a new pattern (see illustration) of search coil, designed by 


Herr Dietze. This consists of an iron clip on a hinge, with a 
coil placed on each jaw so that the inductive effect of the circuit 
is employed to the utmost. It is also suggested that the apparatus 
may be made use of for measuring alternating currents in a cable 
without cutting it, by substituting for the telephone a hot-wire 
instrument, calibrated for the purpoee, which can be supplied with 
the Dietze apparatus. | 


Electric Timepiece —Messra. S. Smith.& Son, 9, Strand, London, 
W.C., who rank amongst the best known metropolitan firms of 
high class watch and 
chronometer makers, 
are introducing, in 
connection with their 
registered Strand 
motor timepiece, a case 
fitted with an electric 
battery and lamp, flexi- 
ble wire and push com- 
plete. The lamp is 
fixed inside the glass 
and is thoroughly pro- 
tected. The dry bat. 
tery is specially con- 
structed for the pur- 
pose, is claimed to be 
very lasting, and can 
be at and cheaply 
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renewe Messrs. 
Smith & Son invite 
inquiries for  parti- 
culars. 

Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 


is not separately specified) from Sept. 24 to 30, with the ports of 
destination :— 

A frioa—Alexandria, £723; Beira, £109 (telegraph material); Cape 
Town, £847 ; Chinde, £15 ; Durban, £525; East London, £655. Argen- 
tina—Buenos Ayres, £403 (including £329 telegraph material).  Austra- 
lasta— Adelaide, £552; Auckland, £34; Fremantle, £176; Perth, £894 ; 
Sydney, £603; Wellington, £67. Canada—Halifax, £13,626 (telegraph 
material). China—Foochow, £451; Shanghai, £176. Denmark—Copen- 
hagen, £360 (including £192 telegraph wire). Germany—Hamburgh, £300 
(telegraph material). Gibraltar, £11. Greece—Syra, 250 (telegraph 
instruments). Holland Amsterdam, £22. Hong Kong, £222. India 
Bombay, £291; Calcutta, £57. Portugal — Lisbon, £35. Nussia— 
Odessa, £243 ; St. Petersburg, £874 (telegraph material). Stam—Bangkok, 
£26. Straits Settlements—Penang, £242 (telegraph cable); Singapore, 
£64.  Sweden—Stockholm, £144 (telegraph wire). United States —San 
Francisco, £300,000 (telegraph cable) Total £322,795 against £17,815 in 
the corresponding week last year (Sept. 25 to Oct. 1). 


PATENT RECORD. 


— a] 
The following Inst of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

М№оти. — The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification aooom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

August 15, 1902. 
17,598. L. G. Мизоч.  Electro-gasoline vehicles. 


(Date applied for 
May 15, 1902, date of application in U.S.)* 


18,009. E H. Pryce. Electric ignition of flammable gases. 
August 16, 1902. 
18,021. F. D. Emery and A. J. HALLAM. Manchester. Adjustable switches 


or circuit-breakers. 

H. W. van RADEN. Coventry. Breaking devices for induction coils 

J.C FULLER, G. FULLER and L. FotLER. Storage batteries. 

B. BRANDER. Continuous action electric bell. 

British THoMsON-HovusTON Co. Systems of eleccrical distribution. 
(M. O. Troy, U.S.) 

British Тномвох-Носозтох Co. (E. D. 
Priest, U.S.) 

Ввітізн THomson-Hovuston Co. Current-limiting switches for 
electric lights. (Н. W. Brown, U.S.) 

BritisH THoMsoN-HousroN Co. Protective devices for electric 
circuits. (C. P. Steinmetz, U.S.) 

18,080. British THomson-Hovuston Co. 
(J. J. Wood, U.S.) 

18,082. Barrish THowsoN-HousTOoN Co. 

batteries. (Н. Lemp, U.S.) 
18,084. BRrrisu THoMsoN-HousTON Co. Switches. 
18,086. BRrrisH THoMsox-HousTroN Co. 
mobiles. (F. P. Cox, U.S.) 
18,087. British Тномвох-Носвтох Co. Alternating electi ic current 


18,040. 
18,048. 
18,055. 
18,076. 
18,077. 
18,078. 


18,079. 


Current collectors. 


Electric current regulators. 
Charging devices for storage 


(H. R. Sargen*, U.S.) 
Caarging devices for electro- 


generators. (H. G. Reist, U.S.) 
18,088. BRITISH THoMsoN-HousTON Co. Transformers. (A. R. Everest, U.S.) 
18,089. British THomson-Hovuston Co. Magnetic separatora, (C. М. 


Green, U.S.) 


18,090. Шы Тномвон-Носвтох Co. Electricity meters. (E. J. Kiog, 


August 18, 1902. 


18,113. J. W. L. NurTTALL. Oldbam. Automatic guard for trolley cars. 
18,148. J. P. RoBERTSON. Electrical fire alarm apparatus.* 
18,169. C. H. Merz. Electric propulsion of vehicles. 
18,172. T. W. ScHMIDT-ALTWEGG. Birmingham. Electrodes. 
18,175. A. G. WurrNEY. United States. Electric ladder. 
August 19, 1902. 
18,174. A. J. Beaumont. York. Earching device and cutout. 
18,188. H. S. Nowsrr. Birmingham. Starters and controllers. 
18,228. H. H. Lake. Switches. (G. E. Co., U. S.) 
18,229. Н. H. LAK B. Field coils. (G. E. Co., U.S.) 
18,250. Н. H. LAKE. Make - and- break devices. (G. E. Co., U. S.) 
18,246. D. R. BRoADBENT. Switches and the like. 
18,254. P. Harprcen. Liverpool. Weatherproof conduc ing casing and 


cover for telephone transmitters and receivers.* 


August 20, 1902. 

18,279. J. A. pz MacEDo. Leeds. Electric tramcares. 

18,316. Ввттізн Тномвох-Носвтом Co. Circuit breakers. (J.J. Wood, U.S.) 

18,317. British THOwsoN-HousToN Co. Arc lamps. (J. J. Wood, U.S.) 

18,518. British Тномѕом-Носвтох Co. Varying voltage of delta con- 
nected polyphase circuits. (A. H. Armstrong and J. E. Woodridge, 
US.) 

British Тномѕом.Носовтох Co. Arc lamps. (R. Fleming, U.S.) 

British Тномвон-Носовтох Co. Controllers for electric motors. 
(E. F. Dutton, U.S.) . 

Ввттізн Тномвох-Ноовтох Co. Systems of electrical distribution. 
(C. W. Stone, U.S.) 

Baitiso THomson-Houston Co. 
cuits, (H.C. Wirt, U.S.) 

British Тномвох-Носѕтох Co. 
Johnston, U.S.) 

British Тномвох-Носвтох Co. 
machines. (F. H. Jeannin, U.S.) 

BRrTISsH Тномвом-Носзтох Co. Method of winding сойе. (J. W. 
Lundskog, U. S.) T 

Ввттізн THoMsON-HousToN Co. Preventing creeping of electricity 
meters. (A. D. Lunt, U.S.) 

BRITISH THOMSON-Hovston Co. Starting devices. (R. H. Read, U. S.) 

British THomson-Hovston Co. Systems of motor control. (F. E. 
Case, U.S.) 

BaitisHh THoMsoN.HousroN Co. 
machines, (F. E. Jeannin, U.S.) 

British THowsoN-HousroN Co. Armatures for dynamo electric 
machines. (H. G. Reist, U.S.) ; 
British Тномѕох-Носѕзтох Со. Regulating dynamo - electric 

machines, (C. К. McKay, U.S.) 

G. W. PARTRIDGE., Switches. 
Sremens Bros. & Co. Telephone installations having a central 
microphone battery. (Siemens and Halske A. G., Germany.) 


18,319. 
18,520. 


18, 321. 
18,572. 
18,525. 
18,324. 
18,525. 
18,526. 


18,521. 
18,528. 


18,529. 
18,330. 
18,531. 


18,534. 
18,341. 


Fuseless rosettes for electric cir- 
Lightning arrestera. (T. J. 


Systems of dynamo-electric 


Operating dynamo-electrio 
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SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained ab the uniform price of 8d. each 


1902. 

11,240. Heys. (Hutchinson Acoustic Co.) Dry or semi-dry cells. 

11,342. Heys (Hutchinson Acoustic Co.). Charging switches for secondary 
electric batteries. 

11,374. CBUvELLIER. Surface contact railways. 

11,427. BAXTER, CLARK and HrLLMAWN. Endlees electric conveyor. 

11,487. Harrison (Kabelfabrik A.G.). Cables. 

11,889. Norres. Electric devices for igniting mines. 

11,940. PALATINE EN IO Co. and BTLAkISrox. Frog for overhead 
cenductors, | 

11,950. MrrcHELL. Brush-holder. 

11,994. GRáETZzER. Circuit closing devices for line selectors of telephones. 

12,099. EcNÉR and CELIOM. Staying telegraph and telephone poles. 

12,110. Youxa. Telephonic intercommunication. 

12,121. DAMASKINOS. Telegraphic apparatus. 

12,509. De Manz. Electric heating device. 

12,536. BLAck and Hoca. Electric tramcars. 

12,547. Vox LIEBERMANN. Making electrolytic baths. 

12,554. Smmens Bros. & Co. (Siemens and Halske A. G.). 
communication. 

19,578. Justice (Theiler & Co. and Eibig!. 
for oecillating electricity meters. Ет 

12,582. Wisz. (Moore Electrical Co.) System of electric lighting. 

12,706. Exrer. Wireless telegraph systems. 

12,755. Когвич. Reducing or suppressing synchronising currents of single 
or multiphase alternators working in parallel. 

12,870. Soo. LEsPAGNOL and Mé&aianet. Charging accumulators. (Date 
applied for, Nov. 14, 1901.) 

12,956. Јозтісв (Rowland Telegraphic Co.). 


telegrapha. 

13,170 and 12171. Hr and HILL, Junr. Trolley wire support. 

13,175. SiguENs Bros. & Co. (Siemens and Halske A. G.). Equalising 
appliances for interconnected polyphase current systems. 

14,136. GoRMAN and GRAHAM. Telephones for diving. 

14,329. Marks. (Smith Storage Battery Co.) Storage batteries. 

14,573. Epison AK D Swan Unirgp ELECTRIC Licat Co., SHEPHERD and 
Gover. Switches for glow lamps. 

14,788. ScHNEIDER. Automatic switches for telephones. 
14,855. Suns Bros. & Co., (Siemens and Halske А.С.) 
for mono and polyphase currents. 

15,435. Lage (Consolidated Storage Batteries Co.). 
batteries. 
—— 


COMPANIES’ MEETINGS AND REPORTS. 


— . — 


Willans and Robinson (Ltd.) 


The ordinary general meeting of this company took place on Wednesday 
at Rugby, under the presidency of Mr. Mark Rosinson, M. Inst. C. E. 
The SECRETARY (Mr. C. S. Fesex) read the notice convening the 
meeting, and 
The CHAIRMAN said: Gentlemen, in rising to move the adoption of 
the report and accounts I have a less easy task than usually falls to me, 
because it is evident that the results are not up to our usual standard. It 
is true that a business which allows of a 10 per cent. dividend cannot be 
called unsatisfactory, but we undoubtedly pay it with less margin than 
usual ; in fact, to pay it at all we have to draw a little upon the accumu- 
lated savings of the past. To our reserve fund, which happily stands at 
the fine figure of nearly £115,000, we have, indeed, carried a further sum, 
but it is only £475, in addition to a further sum which has been added 
during the half-year, and we reduce the balance carried forward about 
£1,60)—a net reduction of £1,100. The truth is, the half-year's figures 
are good enough if taken by themselves, but they are not so good as 
we are accustomed to. The net profit shown for the half-year's working is 
substantially the same as for the corresponding half of last year, but we 
have a larger capital to pay interest on. The works at Queensferry, 
with their plant, stood at over £156,000 on June 50, and if we add 
the as yet unproductive, or only partially productive, capital in the 
extensions here, we may perhaps bring the total figure to £200,000. If 
we had not to pay interest on that large sum, I need not say that we should 
bave plenty of surplus profit to carry to reserve, or even to increase the divi- 
dend with, so we must not mialead ourselves into the belief that things are 
very bad. As you see, I have gone straight to the real point —the large lock- 
up of capital, and its present unproductivenees. That that capital is апу too 
large for the proper conduct of the business we hope and believe we shall 
carry on at Queensferry I do not allow for a minute. Our belief in the 
Niclausse boiler is as strong as ever it was, and it is, of course, strength- 
ened by the gratifying figures, briefly given in the report, of the recent 
Admiralty orders. 'They may fairly be taken to imply that in the opinion 
of the Admiralty the Niclausse boiler has passed out of the trial or experi- 
mental stage, and has become one of the approved standard types for the 
Navy. We аге as convinced as we were, in days when it held no such 
ition, that it will in the end be recognised as the best standard type, to 
the most largely used in the Navy, and we anticipate for it a propor- 
tionate success on land. We have, therefore, no regrets to express for 
having locked up so large a sum—that is, for having made, as we hope, 
fully adequate preparations—in readiness for the business which we 
believe lies before us. Our admiration for the Niclausee boiler from the 
first was largely due to its unlikeness to other boilers, and to ita lending 
itself to methods of manufacture which are not those of other makers, 


Telephonic 


Current reversing mechanism 


Transmitting apparatus for 


Transformers 


Secondary or storage 


and the result is that the plant is new throughout, and, broadly 
speaking, has almost all been designed for its particular use. Rightly 
or wrongly, we decided that we would not only put together our 
boilers, but that we would make the tubes for them ourselves, 
and then, that we would make the steel for the tubes. This intro- 
duced two industries which were new to us, and for which we had to 
make all preparations from the first. It may be said that this was bold, 
or even rash, but we ask you to defer your judgment on this point until 
we have been for a year or two at work. After the year or two, we think 
you will share it. We had hoped to begin our tube-drawing, on a very 
small scale, in July, but one hindrance after another has arisen, chiefly in 
getting plant from the makers, and we are still without a specimen tube 
to show you. We are assured that, at worst, it is only a question of weeka 
now. Ifyoucould realise, as we do, the devotion and zeal of the staff, who 
are trying to bring these works into fruitful use, you would be inclined to 
believe, with us, that they have done as much as men could do to over- 
come unavoidable difficulties. Their personal interests are strongly 
on the side of the earliest possible prosecution of the work, and you 
may infer from certain figures in the report that the directors are 
also under very strong inducementa to lose as little time as may be. 
A letter I have received from a shareholder this morning suggests the 
impression on the part of at least one of our shareholders, that we have in 
some way failed in work carried out or attempted at, Queensferry. Let 
me assure you that this isa complete mistake. We have done no boiler work 
and we have not attempted to draw tubes for the simple reason that the 
plant for both operations is still unready, although now upon the point of 
completion. As regards steel making, we have carried out a certain 
amount on an experimental scale only. At present that work is suspended, 
having served its purpose and shown us what amendmente are required in 
certain parts of our pans Those amendments are iosignificant in regard 
to cost, and they will not delay us long. We have accumulated a sufficient 
amount of material to give us a good start in tube-drawing, and, naturally, 
& certain quantity of material, which, though not good enough for this, can 
be used for other.purposes. It never was any part of our expectation that 
we should produce successful steel billets for tube-drawing without 
a considerable amount of preparation and experiment; that experiment 
we consider is now ended, or practically ended. Turning to the 
accounts, it may be noticed that the depreciation is smaller than 
usual I hope no shareholder is so uncharitatle as to read a connection 
between this fact and a less prosperous half-year. If there is such let 
me assure him that the depreciation was settled long before we had any 
knowledge how the half-year would turn out, and that it was settled upon 
our usual plan of dealing with every article of plant upon its merits as they 
appeared at that particular time. The Queensferry plant, not having been 
brought into use, does not come into the account. When it does I fear 
there will be no ground for complaint that our depreciation is small. But 
when that time comes we hope there will be boiler profits to correspond. 
The paragraph in the report dealing with Admiralty orders has been 
кй ш referred to, but I may point out here that the boiler business is 
not quite without revenue already. The ships now being fitted with 
Niclausee boilers, though not by us, represent a substantial sum in royalties 
payable to our company, which will appear in future accounts, and though 
we hope in future to make many boilers for the Admiralty ourselves, we also 
hope that a still larger number will continue to be built by other firms under 
royalty. The completion of the new fire insurance fund is perhape sufficiently 
referred to in the report, but I may add that under the trust deed refer- 
ring to the late issue of debenturea we were not bound to create it at once, 
but only by yearly contributions of a certain amount. As, however, we 
had in hand the old debenture redemption fund, and a fire insurance fund, 
both set free by the new arrangements, we thought. we could not do better 
than apply so much of them as was needed to raising to its full amount 
the fire insurance fund called for by the new trust deed, rather than trans- 
fer the whole of the funds in question to the reserve fund, which might 
have been done. No further contribution is now required, which will 
be to our advantage in future years, but the fire fund will continue to 
grow by accretion of interest until it; reaches £50,000. We think share- 
holders may rest satisfied that the fund, as it now stands, is ample 
to safeguard them against anything like a serious disaster from fire. 
I now move the adoption of the report and accounts. 

The resolution was carried unanimously, as were resolutions approving 
the dividends and according a vote of thanks to the chairman and directors. 


` 


NEW ST. HELENS AND DISTRICT TRAMWAYS CO.—At the meeting on 
Friday the chairman (Mr. J. B. Atherton) said the report for the year ended 
June showed that traffic receipts had increased by £4,130 over the previous 
year, whilst expenditure had increased by £3,608, chiefly due to augmented 
amounts payable to the Corporation for rent, interest and electric current. 
The amount paid to the Corporation was £17,976, an increase of £2,618 
over 1901. The opening of the Knotty Ash section of the Lancashire Light 
Railways Co. had considerably improved the earnings of their own company. 
It had established access to Liverpool, and further excellent resulte might be 
anticipated from the opening up of the larger section of the South Lanca- 
shire Company's lines on the east of St. Helens to Leigh, Atberton, Tyldes- 
ley, Bolton, &c. The question of the establishment of a parcels service in 
connection with their own and the South Lancashire lines was г1во engaging 
attention, and following this would come the important matter of arranging 
for a heavy goods traffic, both of which would benefit their company. 


ERNEST SCOTT AND MOUNTAIN (LTD.)—At the meeting on Wednesday 
the directors’ report stated that there was a divisible profit of £7,482. 16s. 6d., 
after deducting £3,103 for depreciation and debenture interest, kc. A 
dividend at the rate of 6 per cent. per annum was recommended on all 
shares, absorbing £5,541. 2з. 9d., and £2,000 was put to reserve, and 
£2,252. 9s. 6d. carried forward. The chairman (Mr. W. C. Mountain) said 
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the works were well supplied with orders, and that the prospects for the 
year were favourable. Their chief difficulty was that the present shops 
were too small, and consequently too overcrowded with machinery to pro- 
duce the work in the most economical manner. He thought the share- 
holdera should consider the advisability of moving to more commodious 
premises. There was great necessity for much larger machines than had 
up to the present been made, although they had produced larger machines 
than had been elsewhere manufactured on the North-East Coast. They 
had been approached by some firms with a view to amalgamation, but the 
proposals were not such as they considered advisable to put before the 


shareholders. 
——————————= 


NEW COMPANIES, COMPANIES’ RETURNS, LIENS, &., 
| REGISTERED. 


eens 


` ATMOSPHERIC ELECTRICAL PURIFICATION CO. (LTD.)—Reg. Sept. 25, 
capital £16,000 in £1 shares (12,500 ordinary and 3,500 deferred), to acquire 
a licence to manufacture, sell and use, exclusively in Lancashire, all appa- 
ratus necessary to carry into effect patent No. 17, 805 (1901) for improvements 
in the purification of air, and to carry on the business of an electric company 
and of purifiers of air. The subscribers are H. Hutchinson, engineer, M. T. 
Barber, J. Boydell, J. S. Pixton, A. D. Pixton, J. E. Ramedale and W. H. 
Hastings. The first directors are Col. J. Harris and others to be appointed 
by the subscribers. Reg. office: 21, Spring Gardens, Manchester. 


BRAY, MARKHAM AND REISS (LTD.)—Reg. Sept. 15, capital £5,000 
in £1 shares, to carry on the business of electrical engineers, contractors, 
manufacturers, &c. The subscribers are :— E. N. Bray, electrical engineer, 
F. В. Markham, electrical engineer, F. E. Reiss, electrical engineer, 
S. E. A. Reiss, F. Markham, В. M. Bray, K.C., and C. F. Lloyd. The 
directors are E. N. Bray, F. R. Markham and F. E. Reiss. 


McGREGOR BROTHERS (LTD.)—Reg. Sept. 25, capital £5,000 in £1 
shares, to acquire and carry on the business of McGregor Brothers and to 
carry on the business, at Leigh, Lancs., of electrical, mechanical and sanitary 
engineers, electricians, tool and boiler makers, &c. 


MOSS WIRE MILLS (LTD.)—Reg. Sept. 25, capital £4,000 in £1 shares, 
to acquire the business carried on as the Surrey Wire Mills, Blackheath 
Hill, Greenwich, and to carry on the business of working, drawing, tinning, 
coppering, galvanising, coating and covering wire, metale, &c., and of dealing 
in steel, copper, iron, tin, silk, cotton, &c. T. F. Moss and S. H. Dunn are 
first managing directora. 

WOODHOUSE AND MITCHELL (LTD.)—Reg. Sept. 26, capital £30,000 in 
£1 shares, to take over the business of Woodhouse and Mitchell, and to 
carry on the business of mechanical, electrical and general engineers, tool 
makers and manufacturers of electrical, hydraulic, &c., machinery. First 
directors: R. Woodhouse (permanent governing director) and J. Mitchell, 
Reg. office: Clifton Bridge Works, Brighouse. 


' COLUMN PRINTING TELEGRAPH SYNDICATE (LTD.)—The return to 
Aug. 13 gives the capital as £25,000 in £50 shares, of which 289 have been 
taken up. £50 per share has been called up on 189, and £9,006. 5s. has 
been received, leaving £443. 15s. in arrears. £5,000 is considered as paid 
on 100 shares. Mortgages and charges nil. 


CROMPTON & CO. (LTD.)—In the return to Aug. 15 the capital is given 
as £300,000 in 100,000 shares of £3 each, 85,000 of which have been taken 
up. £3 per share has Leen called up on 83,000 shares, and £299,000 has 
been received. £6,000 is considered as paid on 2,000 shares. Mortgages 
and charges £100,000. 

EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—The return to 
July 17 gives the capital as £400,000 in 50,000 ordinary and 50,000 prefe- 
rence shares of £5 each, all of which have been taken up. #85 per share 
has been called up on 30,000 preference and 56,800 ordinary sharea, and 
£334,000 bas been received. £66,000 i: considered as paid on 13,200 
ordinary shares. Mortgages and charges £180,000. 


EXCHANGE TELEGRAPH CO. (LTD.)—According to return 20 Aug. 12 
the capital is £246,250 in 8,125 A and 16,500 В” shares of £10 each, 
of which 8,023 “А” and 16,200 B“ have been taken up. £9 per share 
has been called up on 6,000 “А” and £1 per share on 2,025 “ А” shares, 
and £56,023 has been received. £179,000 is considered as paid, being £10 
per share on 16,200 “ В” and £8 per share on 2,125 “ A.” Mortgages and 
charges nil. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND MANUFACTORING 
CO. (LTD.)—Lien registered Sept. 18 for £9,500 ; charged on the under- 
taking and all the assets, including the uncalled capital. 

Discharge registered Sept. 18, of lien registered Nov. 29, 1901, for £5,000. 


GORSEINON ELECTRIC LIGHT CO. (LTD.) —There was an issue on Sept. 11 

of £800 debentures (three for £200 each, one for £100, one for £80 and 
one for £20), part of a series created July 1, 1902, to secure a total sum of 
£1,000. Property charged: the company's undertaking and property, 
present and future. Holders: D. Lewis, Gorseinon ; T. Lewis, Gorseinon ; 
Mrs. C. Mitchell, Gorseinon ; D. Jones, Crown Stores, Gorseinon ; T. Jones, 
Supply Stores, Gorseinon, and P. Williams, High-street, Gorseinon. No 
previous issue of same series, 

SOUTH AFRICAN LIGHTING ASSOCIATION (LTD.)—Issue on Sept. ö of 
£2,150 debentures (aix, of £100, £500, £400, £1,000, £100 and £50 respec- 
tively), charged on the company’s undertaking and property, part of a 
series created Aug, 12, 1890, to secure £20,000. No trustees. Total 
amount previously issued of same series, £17,850. 


Б 


— 


MEMORANDA.—Bank rate 3 per cent. (Oct. 2, 1902). Price of silver 
Consols (22 per cent. 95—93} for money, 


255d. per oz. (Oct. 2). 


935,5 937A for account; 24 per cent. 95—954 (Oct. 2). 


Consols Pay 


day, Nov. 5; Stocks and Shares Continuation Days, Oct. 15 and 28; 
Ticket Daye, Oct. 14 and 29; Pay Days, Oct. 15 and 50; Mining Share 
Carry-over Days, Oct. 10 and 27. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—After placing £6,000 to 
renewal fund, an interim dividend for the quarter ending Sept. 30 of 15s, 
per cent. on the ordinary and £1. 108. per cent. on the preferred stock 
(less tax) has been declared, payable Nov. 1. 


STOCK EXCHANGE NOTIOES.—Oct. 8 has been appointed a special 
settling day in £120,000 5 per cent. first mortgage debenture stock of the 
Colombo Electric Tramways and Lighting Co. (Lid.) The committee have 
been asked to allow £100,000 44 per cent. first debenture stock (in 
lieu of provisional certificates) of the Blackheath and Greenwich District 
Electric Light Co. ( Lid.) to be quoted. 


ELEOTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Line. 


Aberdeen Corporation...| Sept 20 | 1,003 + 
27 267 


Ayr Corporation 
*Birmingham Tramways. 
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Blackpool and Fleetwood 
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Dublin United 

Dudley —Stourvridge ... 
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27 


26 
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28 


Aug. 15 
Sept. 26 
Aug. 51 
Sept. 27 


27 
27 
27 


25 


19 


£ 


E 
No 
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AMOUNT| LAST Previous Price Bats PER BUSINESS DONS 
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Ox the occasion of Prof. BzcQuEREL's lecture at the Royal 
Institution, we expressed a hope that British physicists would 
take up research into the properties and possibilities of radio- 
active bodies. The incitement of Prof. BRC OEREL's lecture 
has apparently not borne fruit, for no new work in this direc- 
tion has been done in this country, while on the other hand the 
pioneer work by Becqueret and M. and Mdme. Curie has been 
speedily followed up by German and even Italian investigators. 
Our Contemporary Electrical Science Notes this week con- 
tain important contributions from ELSTER and GEITEL, GIxS EL, 
SELLA and Венвехрзех, the last-mentioned adducing further 
proof as to the existence of polonium as an independent element. 
Perhaps Prof. J. J. Thousox's recent lecture will help to impress 
English, Scotch and Irish physicists as to the importance of the 
subject. They do not forget, as their foreign colleagues are 
sometimes apt to do, that even delicate physical investigations 
may have practical and utilitarian applications, and perhaps 
we may soon have the means at our disposal to weigh the 
chances of radio-active bodies as a possible means of direct 
illumination. 

——— 

‚ Pror. А. M. Мовтніхстох contributes a brief article on 
% Mr. Marconi’s Recent Invention to the current number of 
the Monthly Review. The article is so brief, indeed, as to be 
little more than a note or memorandum. Its chief purpose 
seems to be to laud the magnetic detector in contrast with the 
coherer without. giving the lay reader any very intelligible 


account of either. The magnetic detector, Prof. WORTHINGTON 
thinks, exalts Mr. Marconi о “ the foremost rank of scientific 
inventors," and removes from wireless telegraphy the stum- 
bling-block in the way of fast speed. In the older method, he 
says, all depends on the coherer,” which is true enough to 
the extent that if the coherer sulks all must go wrong. But 
it is far from correct to suggest that the coherer was the only 
obstacle to high speed, and that that obstacle is now removed 
by the use of the magnetic detector. Anyone who has any 
experience of wireless telegraphy must know that the impedi- 


| ment is not exclusively at the receiving end, but that in the 


matter of sending there are also serious limitations of speed. 


ConsIDERATIONS Of high imperial policy, no doubt, must 
always predominate in the attitude of His Masgsty’s Govern- 
ment towards an empire like India; but it is difficult to 
discover in what manner imperial interests are served by the 
recently-issued regulations for scientific research in the Indian 
Empire. The researches conducted by the Government 
scientific officers are to be brought under State control; and, 
instead of each being allowed, as heretofore, to follow his own 
particular bent, he is to be directed, according to a State 
prugramme, as to what lines of research he is to pursue. 
Moreover, the “natural tendency” to give the claims of 
abstract science precedence over the demands of economic 
or applied science is to be checked. A board of scientific 
advisers i8 to frame annually a programme of research to be 
carried out during the year. The development of practical 
research is, of course, to be commended ; but it is a pity that 
the Government of India thinks this inconsistent with abstract 


research. 
[m 


Tue outlook for electricity supply works in this country 
during the coming winter is anything but pleasing, as regards 
fuel supply and working expenses, if the present serious coal 
strike in the United States continues. With coal at £5 to £6 
per ton in America, and scarce at that, and with heavy ship- 
ments of British coal to the United States taking place daily, 
it is not surprising that prophets of evil predict that we shall 
soon have to pay 408. or more per ton here. It is a trite saying 
that economic crises like this affest gas works equally with 
electricity works ; there is not much consolation in the fact. 
What would be more comforting would be the discovery of an 
economic antidote sufficiently powerfal and prompt in its 
action to prevent the mischief altogether. 
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Tun present crisis has the disadvantage that its centre is 
located where our own Government departments have neither 
jurisdiction nor locus standi. When it is a South Wales coal 
strike there is always hope that the Home Secretary or the 
Board of Trade may restore harmony and avert disaster. But 
in the present instance the exciting cause is in a foreign land, 
and the danger is all the more formidable in consequence. 
This, however, furnishes no excuse to His Masesty’s Govern- 
ment to stand idly aside and let things drift. What, 
indeed, 1з the national outlook if they do? This: the 
huge shipments of British coal to America will produce 
such scarcity at home as must inevitably precipitate an 
industrial crisis here; besides causing distress in the homes 
of the poor, and general inconvenience everywhere, through 
high prices. And even after the immediate crisis is over, it 
will be Great Britain far more than the United States that 
will continue to suffer, Our limited stock of national coal 
will have been depleted, although without appreciable national 
gain, when it would have been far wiser to have let the coal 
remain in the bosom of the earth until we might need it our- 
selves. And we, ourselves, will have to pay back, in higher 
prices for American manufactures, the extra price paid by 


them for our own coal. 
enean 


. WE have more than once directed attention to the national 
necessity for à permanent export duty on British coal—not & 
mere revenue-producing duty, but a tariff sufficient to act 
practically as a prohibitive tax. It is not true that such a 
tariff would be opposed to our national practice of free trade. 
It has neither to do with free trade nor with the ordinary 
rules of protection. Our coal differs from our other exports, 
in that we possess only a limited amount of it, coupled with 
the fact that our possession of it is of vital importance to our 
industrial life as a nation. Coal is our birthright, which we 
dare not traffic with to aliens for any quantity of pottage. 


— a a 


‘‘ OrLixG the wheels” generally has reference to the applica- 
tion of oleaginous lubrication to the hub; but in the case of a 
curious experiment which has been tried recently on a portion 
of the Southampton road, near Farnborough, the oil was 
applied to the tyres of the wheels. The mode of applying it 
was by sprinkling a mile or so;of road with petroleum, by 
means of a water cart and men with ‘water ”-cans. 
Some years ago the Pennsylvania Railroad Co. of America 
tried petroleum for the purpose of laying the dust on their 
tracks, and the same reason has prompted the persons 
interested in the above-described experiment in Surrey. 
Doubtless for preventing the thick clouds of dust in the wake 
of an on-rushing motor car, this method may prove effective ; 
but it promises to be injurious to rubber tyres, and it does 
not appeal to pedestrians аз likely to be pleasing to their 
olfactory nerves. 


— унаа) 


Messrs. Crompton & Co. are to be commended for their 
admirable scheme of evening lectures for their pupils. Four 
Baries of lectures are arranged for the coming winter—viz., 
"Steam Engineering," by Mr. W. H. Boorg; ''Praotical 
Details of Dynamo Design," by Mr. A. Нотсніхаз; “ Arc 
Lamp and Alternating Currents,” by Mr. E. A. N. Роснім; 


and The Theory of Direct Currents of Electricity,” by Mr. 
Н. C. Wricat. A praiseworthy feature of the arrangements 
is the prizes which are offered ‘ for the best note books "; and, 
as will be seen from the following excerpt from the prospectus, 
really practical and useful note making is the thing to be 
encouraged :— 

In making these awards Lieut.-Col Crometon will give preference to 
those note books which contain clear and exact but brief notes with 
explanatory sketches, and which not only show that their.owners are 
cultivating the power of rapidly, accurately and completely observing and 
recording every new fact or phenomenon of importance coming to their 
notice during the lectures, and during their daily work, but that they are 
also considering what they have learnt, noting its application to their daily 


work, and originating new applications and ideas, He does not require long 
descriptions or highly-finished sketches. 


[ad 


Tose who are in doubt as to the wisdom of following the 
advanced reformers of technical education, from whose lips 
so much assertive dogma has fallen of late, may, perhaps, find 
occasion for pause in the utterances of Prof. Joux Perry at 
the prize distribution at the Royal College of Science last 
week. We have heard already Prof. Perry’s condemnation 
of Latin and Greek, of Euclid and of ancient history. He now 
declares that no kind of physicist or engineer needs French, 
German or any foreign language so much as to make it 
necessary for him to study it.“ We entirely disagree, and our 
pity is increasing for the luckles3 youths whose education 
from start to finish is to be carried out on such narrow and 
stunted lines. And why does Prof. Perry think this? 
Because, forsooth, physicists and engineers can contentedly 
read translations. But where are the translations to come 
from, or who is to advise publishers as to the works worthy of 
translation, if igaorance of foreign tongues is to prevail among 
engineers and scientists? Besides, the reading of foreign 
literature is not the be-all and end-all in the knowledge of 
foreign languages, especially in a nation like the British, whose 
sons are to go forth to the ends of the earth. We want no 
little-Englander notions in our educational programme, please. 


— e ы — — 


The Murray Type-Printing Telegraph.— The experiments 
made by the British Post Office with this instrument, which 
were commenced about a year ago, are still proceeding, and 
one of the telegraph lines between London and Edinburgh is 
tentatively working on this system. The Murray type-printing 
telegraph was described in The Electrician, Vol. XLVIII., p. 86. 


Telephones on Mont Pelée.— According to the Electrical 
World of New York, Prof. Le Croix, who is now on his way 
to Martinique, will establish posts of observation near Mont 
Pelée. These posts will be connected by telephone with Fort 
de France, in order to give timely warning of threatening 
signs on the mountain and enable the authorities to take 
proper precautions. 

Municipal Expenditure in Glasgow.—A list was published in 
The Times on Tuesday of some items of municipal expenditure 
in Glasgow. The reception given to members of the Engi- 
neering Conference last year cost £380. 9з. 74. ; the reception 
to the British Association in the same year cost £384. We 
note that one item, Dinner to Sir H. Rawson, £156” 13 
followed by the item Dinner to Poor Folk, £8. 8s." Poor 
folk ! 


Westinghouse Integrating Wattmeter.—The Board of Trade 
has recently approved of the Westinghouse integrating watt- 
meter for the measurement of electrical energy supplied on 
the constant-potential alternating-current system. They also 
have further approved of the means provided for fixing this 
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meter and for connecting it with the supply mains. This type 
of meter is well known, and has come largely into use both for 
single and polyphase working during the past few years. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia Cyprus ee June 21, 1899 ... — 
St. Lucia—Grenada  ............ May 9,1902 . — 
Dominica—Martinique ......... May 9,1902 . = 
St. Lucia—Martinique ......... May 9, 1903 — 
Guadeloupe Martinique May 9,1908 . — 
Santa Cruz—Teneriffe ... ..... July 7,1902 . — 
Puerto Plata — Martinique July 10, 1902 = 
Anjer — Kalianda .................. ug. 2,1902  ... — 
Guantanamo — Mole St. Nicholas Aug. 5,1902 ... — 
Cayenne — Pinheiros bs Aug. 15, 1902 — 
St. Lucia —St. Vincent ^ Sept. 19, 1902 — 
Gibraltar Tangiers Sept. 19, 1902 .. Oct. 4, 1902 
Maranham— Para Sept. 19,1902 ... — 
Maranbam—Ce ar. Sept. 19, 1902  ... — 


Wireless Telegraphy.— The report that a message has been 
received at Cape Breton, Nova Scotia, from the Marconi 
Company's station in Cornwall has been officially denied. 
As the receiving apparatus on the other side is not yet 
complete, no wireless message could have been received. 

Last Monday afternoon the ss. ‘‘ Minnehaha,” from New 
York, should have docked at Tilbury, but was lost sight of 
after passing the North Foreland. The owners communicated 
with the Marconi Company, who immediately instructed their 
Chelmsford station to signal the vessel, and on this being 
done she replied to the effect that she was detained by fog in 
the Thames above Southend. 

An article in the October number of Pages Magazine, by 
Mr. Н. С. Marillier, on the developments of wireless telegraphy, 

deals with the Marconi system. 


New Cable Laying and Repairing Steamers.—We referred 
briefly in our last issue to the launching of the Eastern 
Extension, Australasia and China Telegraph Co.'s new с.в. 
* Patrol" This vessel was successfully launched on Saturday 
from the yard of Messrs. Wigham-Richardson & Co., the 
christening being performed by Mrs. Pattison, wife of Capt. 
G. Pattison, the popular commodore of the Eastern and 
Associated Companies cable fleet, Capt. Pattison representing 
the owners on the occasion. Both the Patrol” and the 
“ Restorer” (recently launched) have returned to the ship- 

ards, where the machinery is now being put on board. 
When this work is completed the vessels will come south for 
their electrical equipment. The Restorer” will ultimately 
be stationed in Australian waters, and the Patrol” will be 
employed in the Straits and China. 


The Discovery of Aluminium.—4A correspondent writing to 
the Chemical News quotes the following which appeared in the 
September issue of Knowledge :— 

The first discoverer of aluminium had the reward of genius, Pliny tells 

us that іп the reign of Tiberius (41 в.с. to 37 А.р.) a worker in metals 
presented & beautiful metal cup resembling silver, but lighter, to the 
Emperor, who questioned him, and learned that he had extracted the new 
metal from clay. The secret, he said, was known but to himself and the 
gods. The sage Tiberius, reflecting that if this metal could be made from 
earth it would lower the price of silver and gold, decapitated the artificer 
in order that his secret might remain with the gods, and so deprived the 
world of a most useful metal for 18 centuries. 
The correspondent wishes to know, in view of the metal being 
aluminium, how it was produced. He says that as neither 
sodium nor potassium had been igolated at that period, and 
no electrical method was known, they must have possessed 
some means of producing it of which scientists are at present 
in ignorance. 

The Duration of a Generation of Electricity.— According to 
Cassier's Magazine, the contractor for the building of the New 
York rapid transit subway recently made the somewhat 
startling statement that, owing to the great developments now 
taking place in the electrical industry, a generation of elec- 
tricity was not now over three years, whereas when he had 
originally started on the work it was considered to be at least 
seven years. The great advance in the design and construc- 
tion of electrical equipment has raised prices to a large extent, 
so that his estimates of a few years ago will be exceeded in 
actual cost by several million dollars, It is hardly necessary 
to point out the remarkably rapid changes that have occurred 
in the design of lighting machinery, in addition to that in 


use for traction purposes.. Telephone apparatus does not 
escape, and it is pointed out that in one case alone, in New 
York, this form of plant to the value of $400,000 was scrapped 
to make way for more economical apparatus. 


Canadian-Australasian Cable.— The c.s. *' Colonia," belong- 
ing to the Telegraph Construction and Maintenance Co., 
having laid this cable to Fanning Island (the longest section, 
= 8,455 nauts), has left that place for Honolulu, where 
she will meet the same company’s c.s. Anglia," and will 
transfer cable, staff and engineers to the latter vessel. The 
“ Colonia will then return to Fanning Island to complete the 
shore end of the cable there, and thence proceed to lay the 
Fanning Island-Fiji section, so, it is calculated, completing 
the cable contracted for by the company with the British 
Government well within contract time. A large proportion 
of the 8,800 nauts of this cable is of a heavy type of core. 
The “ Colonia,” before returning home will, we understand, 
take soundings in the neighbourhood of Midway Island 
and Guam in connection with the Commercial Cable Com- 
pany's Pacific cable. The Angli&" returns home direct on 
the completion of her work in connection with the Canadian- 
Australasian cable. 

Lead v. Nickel Storage Batteries.—At the Niagara meeting 
of the American Electro-chemical Society, Mr. Hugh Rodman 
read a Paper entitled Storage Battery Invention,“ which, 
according to the Electrical World of New York, contrasted at 
length the relative merits of the lead and nickel types of 
storage batteries. The author argues that the alkali battery 
possesses the advantage of being composed of plates of a stiff, 
easily-worked metal. The stiffness ensures absence of buckling 
(a trouble which must be considered and compensated for with 
lead plates), while the stiffness and ease of working together 
admit of a high mechanical perfection. The inferiority of the 
lead plate lies in its mechanical weakness, and in the difficulty 
of making fine castings. After discussing the various advan- 
tages and disadvantages of both types, the author concludes 
that as far as central station work, which at present takes 
about 75 per cent. of the battery output, is concerned, the 
position of the lead cell seems secure. Its low first cost, low 
internal resistance, high voltage and general efficiency more 
than overbalanoe the deterioration. 

Electrolysis of Water.—Mr. Carl Hering, of America, 
describes, in a recent Paper, which is abstracted in the Hlec- 
trical World of New York, some curious experiments performed 
by himself and Mr. Reed, relating to the electrolysis of water. 
They electrolysed some acidulated water contained by a strong 
N-shaped glass tube, sealed at both ends and provided with 
a bend containing mercury, which enabled the mechanical 
pressures to be read off. The pressure reached about 23 
atmospheres when the tube exploded. The voltage at the 
terminals, with a constant current passing, diminished 
rapidly and very decidedly to about 0:8 volt, at about 16 
atmospheres, and then remained practically constant. Allow- 
ing for the loss due to resistance, the actual voltage of 
decomposition was even much lower—nearly zero. Gassing 
was visible during the whole of the test, and the pressures 
increased, thus proving that water was really being decom- 
posed. A possible explanation was suggested, based on the 
assumption that some of the gases probably passed mechani- 
cally to the opposite electrode, which they could easily do in 
suspension, as the electrodes were very close together. These 
were consumed as depolarisers, so that only a fraction of the 
theoretical amount of gas was really liberated. This depola- 
risation lowered the voltage. A calculation based on the 
reduced amount of gas which was actaally liberated, on the 
actual current which passed, and on the energy which must 
be accounted for to conform with theory, would also show that 
the required voltage may be very low; and the lower the 
greater the amount of depolarisation. The Paper concluded 
with a suggestion of an experiment, in which water is electro- 
lysed in a strong, sealed vessel, which is completely filled so 
as to leave no room for the gases. Some curious, results may 
then be expected. ? 

Transposition of Alternating-Current Overhead Conductors.— 
At & recent convention of the American National Electric 
Light Association, a question was asked relative to the best 
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practice regarding the above subject. Dr. Perrine, in reply, 
stated that in a case brought to his knowledge, where many 
lines carrying large currents were run out of the station for 
distribution to a city, being in parallel in some cases for not 
over 1,000ft., the interference between the different power lines 
was so serious that pressure wires run back to the station 
gave no indication of the pressure at the terminals, since both 
the power lines themselves and the pressure wires were 
seriously affected by neighbouring currents. Single-phase 
lines are transposed simply as telephone lines by crossing 
them, since any two sections of equal length between which 
there is a cross have equal fields of force acting in opposite 
directions, and consequently neutralise each other. A 
“ barreling " of a three-phase line rotates the field of force 
one-third of а revolution, and, in consequence, it is neces- 
sary to rotate the line twice before the individual equal 
sections neutralise each other, and in this case no two of 
the three equal sections between which there are trans- 
‘positions neutralise, though the three are neutral when 
taken together in reference to any parallel line. The 
four-wire two-phase line is only neutralised when there 
are three barrelings, and four sections of equal length, and 
the three barrels divide the line into four sections of equal 
magnetic strength. These four sections neutralise each other 
in pairs, but no two neighbouring sections neutralise. The 
first and third neutralise each other, and the second and 
_ fourth neutralise each other, but the first has no influence 
on the second or fourth, the second has no influence on 
the first or third, and so on. It is stated that the barreling 
of & line is necessary for neutralising the effect of the earth 
upon that line itself, but Dr. Perrine found no such 
effect, two and three-phase lines without any transpo- 
sitions working as well as those which had been transposed 
or barreled, provided the three-phase wires were located 
at the corners of an equilateral triangle and the wires of 
each phase of a two-phase line at the diagonally opposite 
corners of a square. In transposing any line in reference to 
any other line, Dr. Perrine continued, the transpositions 
. Should be introduced in sections where the current, and con- 
sequently the magnetic field, is constant. If this question of 
the constancy of the magnetic field and the effect of its 
direction already described be taken into account, all inter- 
ference to or from neighbouring lines is readily overcome. 


Ferro-concrete.— At a meeting of the Society of Engineers 
held at the Royal United Service Institution, Whitehall, on 
Monday evening last, Mr. Percy Griffith, president, in the 
chair, a Paper was read on Тһе Hennebique System of 
Ferro-concrete Construction,” by Mr. Augustus de Rohan 
Galbraith. The author sketched the early history of the 
system, pointing out that the first authenticated adoption of 
the principle was by Napoleon the Great in the erection of 
fortifications near Strasburg in Alsace-Lorraine, towards the 
close of the eighteenth century, and in which works hoop-iron 
bonding in concrete was employed. He then referred to the 
various systems of ferro-concrete construction, stating that the 
originator of the principle was M. Joseph Monier, a Frenchman, 
and that it was first applied tothe manufactureof slabsand pipes 
in ferroccement. He then described the ferro-concrete system 
invented by M. Hennebique, a French engineer, which is being 
adopted in this country in various engineering works, notably 
in connection with the Old Quay widening, and new dock 
works of the London and South-Western Railway Co. at 
Southampton. The Hennebique principle consists in embed- 
ding in concrete straight and cranked iron or steel tension 
bars and stirrups, to take the shearing stresses, together with 
distance piecee, the system being applicable to, and employed 
In, entire buildings from foundation to roof inclusive. The 
piles used at Southampton are built up in vertical moulds, in 
which are placed long steel rods, which give the required 
strength. These are laced together with wire stirrups, and 
Portland cement concrete of the best quality is filled into 
the moulds and rammed round the steel, After a month the 
pile is taken out of its mou]d. and driven in position, much 
in the same way as timber piles are. The author then 
pointed out the care required j N the selection and preparation 

of the materials, explaining that the usual proportions of the 


* 


concrete were five to one, and giving the preference of Siemens- 
Martin steel to Bessemer steel owing to the purer and more 
uniformly good quality of the former. He then dealt with the 
application of the system in general construction, giving the 
results of some tests on Hennebique beams with and without 
stirrups, which proved the superior strength of the former. 
He stated that the results of experiments by Profs. Baushinger 
and Ritter showed that the adherence of iron to concrete was 
about 570lb. per square inch. The coefficient of expansion 
and contraction of steel and concrete was found by M. Durand 
Claye to be identical up to the fifth decimal, giving the break- 
ing strain of concrete as between 3,000lb. and 4,000lb. per 
square inch. The author then gave the following examples 
of the cost of the Hennebique system as carried out in 
different structures:—A grain warehouse at Plymouth 43d. 
per cubic foot of space; a flour mill at Swansea 61d. per cubic 
foot; grain silos at Swansea 614. per cubic foot, and some 
coal hoppers at Portsmouth 71d. per cubic foot. 

Electrolytic Action on Iron Pipes.—Herr Absalon Larsen 
publishes in the Hlektrotechnische Zeitschrift of September 18th 
the results of some interesting experiments made in order to 
cast further light on the action of stray tramway currents on 
iron pipes. He placed nine pieces of 2in. pipe in separate 
iron cylinders, and surrounded them with an ordinary clayey 
earth containing 664 per cent. of sand and 0:187 per cent. of 
soluble material (of which 0:019 were chlorine compounds, 
and 0:087 sulphuric asid compounds), but no free acid. The 
" cella" were connected in series, and about ,'; ampere was 
passed through them all, the 2in. pipes being the anode in 
each case. Five of the pipes were of cast iron, but of different 
height, so that the surfaces exposed to the electrolytic action 
varied from 100 to 1,600 sq. om., and the pressure at their 
terminals from 18:9 to 8:06 volts. The sixth pipe was of 
wrought iron, the seventh, eighth and ninth were of cast iron ; 
but various quantities of chloride of sodium were added to 
the earth which surrounded them. The ninth pipe received 
the same current as the others, but intermittently, the circuit 
being made for 5 seconds and then broken for 20 seconds. 
Although the E.M.F. of polarisation, observed immediately 
after switching off the current, was different in each case, the 
actual loss in weight in the iron pipe per ampere-hour was 
found to be the same for each of the nine pipes within the 
limits of experimental error. This amounted to 1:11 grammes 
per ampere-hour. It is to be noticed that this weight is inde- 
pendent of the pressure between pipe and earth, which is con- 
trary to the results of M. Georges Claude's recent experiments. 
The E.M.F. of polarisation was found to be approximately 
proportional to the primary voltage, from which it follows that 
the stray current is proportional to the working current in the 
trolley line. This confirms tests on the Copenhagen tramway 
made by the author recently. In an article by the same 
author published in the Zlektrotechnische Zeitschrift of Sep- 
tember 25th, some experiments are described on the effect of 
a periodical reversal of the current on iron pipes. The pipes 
were cut in half, and each half was placed in a separate box 
of earth in which also was an earth plate. These two boxes 
were connected in series, but а reversing switch was connected 
in circuit with one of them, so that, while the current flowed 
continuously from pipe to earth plate in one box, in the other 
it was reversed periodically. After exposure to air for а short 
time it was found that there was a certain scaling off from 
some of the specimens, and this loss is included in the follow- 


ing totals for loss in weight :— 


Diameter Mean Loss in 
B . А А - | Reversal of : 
No, of pipe. | current. | Pipe. BON. б, E weight. 
(Mm.) | (Ampere.) (Grammes.) 
zl & 608 0 855 
1 150 0:301 t | Ere Hourly. 27 
a 244 0 521 
É 100 0121 b ( ur Hourly. 10 
a | zn 0 702 
ó 150 0:541 +285 А 
v 1 285 Daily. 164 
[а 208 0 244 
4 100 0:124 +104) А 
b ае || Daily, 70 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Arzs.] 


Induced Radio-activity.—A. Sella has found that a temporary 
radio-activity can be imparted to a spiral spring by means of 
& charged rod placed in its axis and provided with needle 
points. The most remarkable circumstance observed was that 
the spring, and indeed any metallic body exposed to the 
" effluvium" from an influence machine, may thus be made 
radio-active even if positively charged. The amount of radio- 
activity acquired depends largely upon the state of the atmo- 
sphere, and is largest in a room closed for some time, but is 
independent of the nature of the metal. It is not obtained 
in an atmosphere of oxygen or coal gas, nor in a small confined 
space, unless some thorium oxide or other radio-active body 
is introduced into it. In that case the radio-activity acquired 
is great, but is the same whether the body is charged positively 
or negatively. On renewing the air, however, the negative 
radio-activity is much the greater. The author also describes 
some figures resembling Kundt’s dust figures obtained by the 
effluvia from three points close together. He mentions that 
he has succeeded in making metallic electrodes strongly radio- 
active by using them to electrolyse a solution of thorium 
nitrate. ‘‘Auer’s solution” with some nitric acid is very 
suitable. This radio-activity is aleo temporary. | 

[A. SELLA, Nuovo Cimento, August, 1902.] 


Kadio-activity of Cave Air.—Elster and Geitel have shown 
that any conductor becomes radio-active when charged and 
exposed to air, especially when the air is contained in a closed 
subterranean space. To shed some light on the origin of this 
radio-activity, the same authors have made experiments on 
air enclosed for three weeks in a boiler and on air sucked up 
outof the ground. If the activity is due to a process within 
the air itself, it will be evolved in the boiler, and if it is due 
to contact with the earth, it will be shown in the air sucked 
up. The authors pushed an iron tube into loose garden soil, 
and inserted a glass tube into it, through which the air was 
sucked into an electroscope. The results were altogether in 
favour of the view that the activity of the air in a cave or 
cellar is due to contact with the earth and to exhalation of 
ground air. For the electroscope was discharged in a few 
minutes by the air sucked up, whereas the air in the boiler 
did not show any extraordinary radio-activity. The authors, 
therefore, claim to have traced two distinct sources of radio- 
activity, one of them being the action of the sun upon the 
higher strata of the atmosphere, and the other being the exha- 
lation from the soil of air which has been in intimate contact 
with it, and which diffases up through capillary passages in 
the ground. 

[ErsrER and Garret, Phystkal, Zeitschr., September 15, 1902.] 


Becquerel Ray Photographs,—J. Elster shows how to obtain 
Becquerel radiographs with the simplest means. The radio- 
active substance is obtained by exposing negatively charged 
copper wires to the air, and rubbing off the surface layer 
after exposure. If cotton wool is used for rubbing it off, 
it should be moistened with a little hydrochloric acid. This 
is afterwards neutralised with ammonia and eliminated by 
igniting the cotton wool. The activity of the ashes is the same 
as that of the cotton wool. The radio-activity lasts for about 
five hours. As its loss is greatest at first, the exposures must 
be made as soon as possible. To save time it is advisable to 
substitute a piece of leather, moistened with ammonia, for the 
cotton wool, since it can be quickly dried in a spirit flame. 
The exposure is then made for about four hours, and the 
leather is renewed. After about five such renewals good radio- 
` graphs of lead stencils are obtained through aluminium foil 
O-lmm. thick. Тһе radio-activity of the exposed wires depends, 
of course, to a great extent upon the weather. Air free from 
mist and dust is specially favourable. But the best of all is a 
cellar free from dust, and the author has found that the 
leather rubber over charged wires suspended in a cellar exerted 
some visible action upon a fluorescent screen. He points out 
that the whole surface of the earth is practically a cathode. 

[J. ELSTER, Jahrbuch fiir Photographie, 1902.) 


Polonium.—]f pitchblende is powdered and ignited in, a 
porcelain crucible, and the lid is kept cool, the latter is 
covered with a reddish-grey deposit which shows a strong 
radio-activity. This substance, referred to as “ volatile” by 
Giesel, cannot have a merely induced " radio-activity, since 
its activity is about six times that of the pitchblende, whereas 
radium never induces an activity equal to its own ina body it 
influences. O. Behrendsen proves that the deposit consists 
largely of polonium. On covering the deposit in question and 
& radium preparation with imitation gold film of the same 
thickness, he found that the former lost 85 per cent. and the 
latter only 20 per cent. of its original radio-activity. This 
great absorption of the rays from the deposit is only found in 
polonium rays. Another point of resemblance is the vola- 
tility of the substance and the comparatively short duration 
of its radio-activity. Like polonium, the volatile deposit has 
а preference for bismuth. If pieces of various metals are 
covered with it and ignited, bismuth shows as a result an 
activity 10 times greater than any other metal. This pre- 
ference for bismuth has been utilised by Marckwald for the 
electrolytic preparation of polonium. The author considers it 
definitely established that polonium is an independent element. 

[O. BEHRENDSEN, Phystkal. Zeitschr., September 15, 1902.] 


Radium Bromide. F. Giesel gives some interesting particulars 
concerning the properties of radium bromide, which he has 


obtained in a pure state by fractional crystallisation of the 


barium and radium bromides, and which is manufactured at 
the Braunschweig quinine works. Experimenting with 0:5 
gramme, the author found that the salt showed a rich bluish 
phosphorescence, especially in the dry state. The spectrum 
of the phosphorescence is continuous. The effect upon the 
fluorescent screen and the photographic plate may be compared 
with that of a small Röntgen tube. As the purification of 
the bromide proceeds, the green barium spectrum in the 
Bunsen flame vanishes, and the flame becomes crimson. The 
flame spectrum of radium consists of two bright bands in the 
red, an intense line in the blue and two indistinct lines in the 
violet. Of the two bands, the one nearest the yellow is the 
brighter, and is sharp and homogeneous, whereas the other 
consists of a dark separation line, a bright line, and several 
series. The bright blue line is probably the same as that found 
by Demargay at A 4,826:8 in the spark spectrum. Radium 
belongs to the elements which are easily detected by the 
spectroscope. A fair quantity of barium is quite obscured by 
a small quantity of radium, especially in the red. That 
Demarcay did not notice the red bands is probably due toa 
difference in the two spectra. 

| [F. GizseL, Phystkal, Zeitsohr., September 15, 1902.) 


Luminescence of Wires in a Vacuum.—J. Borgmann has 
extended his researches on luminous lenses round wires in a 
vacuum to the case of two wires, mounted parallel to the axis 
of a tube 75cm. long and connected with an induction coil. A 
narrow strip of tinfoil was stuck along the tube outside. The 
author describes the various phenomena produced by connect- 
ing one or both of the wires with the induction coil and 
exhausting to various degrees of vacuum. When the pressure 
is 4mm. to 6mm., and both wires are joined to the positive 
pole, with a spark-gap in parallel with the pole of the coil, 
and the strip of tinfoil not earthed, both wires show portions 
of luminous lenses at right angles to the axis of the tube. 
These lenses are motionless as long as the interrupter works 
uniformly, and occur at nearly equal intervals along the wires, 
but displaced in one wire with respect to the other. The 
space between the wires remains dark. When both wires are’ 
connected to the negative pole, and the tinfoil is earthed, two 
luminous surfaces appear between the tinfoil and each wire. 
When the pressure is a fraction of a millimetre, then the 
lenses observed in the first case are changed into cylindrical 
sheaths of violet light surrounding the wires, and in the 
second case there are longitudinal sheafs of light interrupted 
by dark rings. There is also the shadow of each wire thrown 
by light from the other. 

IJ. Bon ANN, Physikal. Zeitschr., September 15, 1902.) 
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Electromotive Force of Ozone.—The decomposition of ozone 
produces heat, which, according to Berthelot, amounts to 
29,600 gramme-calories per 48 grammes of ozone. A. Brand 
raises the question as to whether this considerable energy can 
be utilised wholly or in part for the production of electrical 
energy. As a matter of fact, a Grove gas battery can be con- 
structed with oxygén and ozone as elements, the current pass- 
ing from the oxygen electrode through the electrolyte to the 
ozone electrode. To determine how much of the energy is 
thus transformed it was necessary to find the E.M.F. of the 
cell. But since the E.M.F. of an oxygen electrode is not con- 
stant, the E.M.F. of an oxygen electrode and of an ozone elec- 
trode were separately determined by comparison with a standard 
mercury electrode consisting of mercury covered with mer. 
curous sulphate and immersed in normal sulphuric acid. This 
determination was rendered difficult by the presence of H,O 
or H,8,0, or both. Eventually the author found an amount 

of energy of 0-6 joule per coulomb. The total work of ozon- 
` isation amounts to 0:642 joule per coulomb, so that there is 
a pretty high electrical efficiency. Gräfenberg, in a similar 
investigation, has found 0°56 for the E.M.F. of the ozone cell. 

(A. BRAND, Ann. der Physik, No. 10, 1902.) 


Electrified Spark-gaps.—E. Lecher describes a new set of 
experiments which seem to be of considerable importance to 
the theory of electrical discharge. He electrifies the whole 
secondary of an induction coil by an independent source of 
electricity and then works it as usual. Не finds that the 
brushes usually seen on the positive electrode of an induction 
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coil when no spark can pass, are enormonsly increased when 
the whole is positively electrified, whereas they disappear 
when the electrification is negative. The apparatus is shown 
in the diagram, where R represents the secondary of the coil, 
аа! wet threads joined to the influence machine W, and F the 
spark-gap. The author describes a number of experiments 
made with this arrangement, and suggests that the results 
observed are probably due to the fact that theinfluence machine 
charge eliminates from the air of the spark-gap one or the 
other kind of electrons. 
(Е. LECHER, Ann. der Physik., No. 10, 1902.) 


Electric Potential and Surface Tension.—N. A. Hesehus 
points out a relation between electrico potential and surface 
tension which is supported not only by experiment but also 
by the dimensions of the physical quantities involved. If, 
after Williams and Joubin, k and » are given dimensions such 
that the electromagnetic quantities acquire formulæ involving 
integral powers of length, mass and time, and if, further, р is 
taken to be a density and & the reciprocal of an elasticity, the 
quantity of electricity acquires the dimensions of a surface, 
and the E.M.F. acquires the dimensions of а surface tension. 
The author points out that this is open to a direct physical 
interpretation, and refers to his own experiments on frictional 
electricity. A surface tension is an energy per unit of surface. 
Two different bodies, such as ground glass and smooth glass, 
have different energies per unit surface, and when these 
energies are given an opportunity of equalising, as by rubbing 
the surfaces together, the difference of energy will appear as a 
difference of potential. 


On the same dimensional system the ! 


intensity of the electric field appears as a pressure or energy 
per unit volume, and the magnetic field as a linear velocity. 
The electric quantities, generally speaking, involve Т-°, or an 
acceleration, and the magnetic quantities involve T-!, or a 
velocity. 

IN. A. HzsgHUs, Physikal Zeitschr., September 15, 1902] 


Physiological Effects of Röntgen Rays.—The skin disease 
called radio-dermatitis is the consequence of excessive exposure 
of the skin to Röntgen or Becquerel rays. Its pathology and 
treatment are fully described by Dr. Oudin. It is a painfal 
and troublesome malady which may last for eighteen months, 
and is difficult to cure, though it does not appear to give rise 
to infectious or dangerous complications. The minor and 
general effects include vomiting (which often sets in the next 
day in consequence of abdominal radiography), palpitation of 
the heart, trembling of the fingers, and local loss of sensi- 
bility. The first symptom of acute and deep-seated radio- 
dermatitis is a reddening of the skin, which appears 24 to 36 
hours after exposure. From 10 to 25 days after this the skin 
becomes covered with small vesicles, and itches violently. At 
the end of this period the skin begins to peel off, and is painful 
to touch. This phase lasts 10 to 15 days, at the end of 
which time healing often sets in. In more serious cases, 
however, ulceration sets in, which may last for many months. 
It is accompanied by epilation and a darkening of the skin 
over wide areas. As regards treatment, nothing has yet been 
found capable of stopping the development of the disease, 
though applications of cocaine or orthoform dressings give 
some relief. The electric effluvium and red light appear 
to accelerate the course of healing, and it is supposed that red 
light would, to a certain extent, counteract the effects of Ront- 
gen rays, as they somewhat resemble the effects of ultra-violet 
light. Besides this acute radio-dermatitis, which is practically 
confined to over-exposed patients, there is a “chronic radio- 
dermitis" which attacks the operators. It affects more espe- 
cially the fingers. The skin becomes red and swollen, and it 
is often impossible to close the hand. The nails usually 
become thin, brittle and creased—sometimes they fall off 
entirely. There is no treatment for this malady except the 
suppression of the cause. The author uses fencing gloves 
containing a padding of very fine brass wire to protect his 
hands. To protect his patients he uses fairly strong rays and 
short exposures, gradually increasing in duration. He never 
lets the anti-cathode become brighter than cherry-red, but 
brings the tube within бош. of the skin. For difficult radio- 
graphs he gives an exposure of 80 seconds at the first sitting, 
one minute two days afterwards, and so on until the exposure 
is increased to three minutes. Then the sitting is interrupted 
for eight days, and if, after that, no redness shows itself, the 
exposure can be gradually raised to five minutes, which must 
not, however, be surpassed. As regards the precise action of 
the rays in producing the disease, we are as yet in the dark. 

[Ovpin, Archives d' Électricité Médicale, September, 1902.] 


Sparking Distances in Oil. —E. Jona has examined a large 
number of various oils with respect to their dielectric 
strength.“ The charges were derived from an alternate- 
current transformer yielding voltages as high as 160,000. The 
oils differ greatly in their insulating powers, but the curves 
indicating the relation between voltage and maximum spark- 
ing distance all tend to become straight lines at voltages 
higher than 80,000. Natural olive oil shows the lowest 
insulating power. Benzol and fused paraffin are at the other 
extreme, and of these, benzol only shows a very slight increase 
of sparking distance for the higher voltages. It begins at 
44om., and only rises to 47cm. at a voltage of 160,000. The 
sparking distances in air show а very much greater increase 
with voltage than those in any liquid, but they also tend to a 
straight curve at the higher voltages. All dessiccated oils 
show a smaller change of sparking distances with voltage than 
the corresponding oils do in their ordinary state. Toluol, 
xylol, and solution of colophony in xylol have nearly the 
same insulating power as benzol, but the modern vaseline oils 
used for transformers closely approach them. Benzol is, in 
any case, too dangerous on account of its inflammability. 

[E. Jona, Atti. Assoc, Elettrot. Ital., No. 4, 1902.] 
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RECENT PROGRESS IN LARGE GAS ENGINES.* 
BY HERBERT A. HUMPHREY, M.I.MEOH.E., A. M. I. O. E., M. I. k. E. 


The development of large gas engines which has taken place 
during the last few years has but few parallels in the history 
of engineering enterprise. Gas engines of 1,200 н.р. and 
1,500 н.р. are already working, and others of 2,000 н.р. to 
4,000 н.>. are being constructed. In the Paris Exhibition of 
1900 the 600 m.r. Cockerill gas engine created much surprise, 
but now the makers have in hand an engine of 2,500 n.»., 
and are quite prepared to build a 5,000 н.р. gas engine. In 
England the first gas engines above 400 m.r. were only started 
in the year 1900, and they worked with Mond gas. One 
was a 450 н.р, Crossley engine and the other а 650 н.р. 
Premier engine; both engines had two cylinders, and were 
direct-coupled to large dynamos supplying current for an elec- 
trolytic plant at Messrs. Brunner, Mond & Co.’s works at 
Winnington. Additional каз опе plant is now being added, 
and all the dynamos work in parallel. At the present time 
(August, 1902) the two leading English manfacturers have 


Abstract of a Paper read before the British Association (Section G) at 
Belfast, September 11th. 


delivered or have under construction 51 gas engines, varying 
in size between 200 н.р. and 1,000 н.р. Of these, Messrs. 
Crossley Bros. of Manchester supply 28 engines, having an 
aggregate of 8,900 R. p., or an average of 296 н.р. per engine, 
and the Premier Gas Engine Co. of Sandiacre, Nottingham, 
supply 28 engines, with a total of 9,800 n.»., giving an average 
of 404 н.р. per engine. These two makers collectively supply 
17,600 H. e., and of this power 12,500 н.р. is for driving 
dynamos. This is a striking proof of rapid progress, but we 
have to look abroad for the great achievements in this direc- 
tion. Neglecting throughout this Paper all engines below 
200 KH. ., we find that Messrs. Körting Bros. and their licencees 
have made, or have under construction, 82 gas engines, with 
a total of 44,500 H. r., averaging 1,890 н.р. per engine. The 
Société Anonyme John Cockerill, of Seraing, and their 
licencees come next with 59 engines, having an aggregate of 
82,950 н.р., во that the average size of the engines built by 
this firm is 558 н.р. The Gazmotoren Fabrik Deutz takes the 
third place with 51 engines, developing collectively 20,655 n.»., 
and are followed by the Deutsche Kraftgas Gesellschaft and 
licencees, working under the Oechelhauser patents, with engines 
numbering 28 and giving 16,900 н.р. Table I. gives a classified 
list of these and other large gas engines, and shows the 


Table I.— List of Gas Engines over 200 H. P., Delivered or in Hand. 


Engines for driving dynamos. | Engines for other purposes. Total for all purposes. 
. | | a JJ T 86 
Style of engines and name of makers. No. of | m.r. of | Total | Total | No ot нь of Total Total | Total | үр | Aver. 
3 No. of | H.P. of encines No. of | Н.Р, of | No. of up, H. F. Per 
engi ” |engines. | engines. gnor. engines. | engines. | engines "" jengine. 
Simpl (Société An Job в | "do $ 800 
implex engine jét onyme Jobn 
Cockerill, of Seraing, and licencees) : 0 25 11,950 4 25 | 34 21,000 59 82,950 | 558 
3 200 
2 300 
16 2,000 
Körting engine (Gebr. Körting, Maschinenbau 7 1,000 | | 1 1,000] 
A.G., formerly Gebr. Klein, in Dahlbruch, 1 100 11 9,200 1 100-| 21 36,500 32 44,500 | 1,390 
and licencees) ó 500 j | 600 | 
u | æ | 
12 500 
2 550 
' 1 400 i 
Gasmotoren Fabrik Deutz (Deutz, Köln) ...... : 500% 50 | 20,455) 1 200 | 1 200 51 20,655 405 
5 1,000 
| 1 280 
| 2 250 
3 225 
l> 6 | 1000 
Oechelhäuser (Deutsche Kraftgas Gesellschaft з 600 | 1,200 
%%% еше ATEREA Rna (a: g 500 22 | 1500 J 1 700 6 3,900 | 28 | 16900 603 
and licencees) : | 7 490 500 
3 300 
ШЕ: 
n: . А | 4 | 
Westinghouse Machine and Mfg. Co., East — 4 650 45 17,600 Returns not comple te. 45 17,600 | 391 
Pittsburg, U.S.A. | 1 1000 | 
\ 1 1,500 | 
British Westinghouse Electric and Mfg. Co. { = 500) 24 6,350 1 250 1 250 25 6.600 | 264 
р al а ae are = »" 6 | rool 9 |1450| 9 | 14,600 1611 
York, .S. A. | 1 500 J 
1 | 700 | 
[18 [im 
Premier engine (Premier Gas Engine Co., 1 500 | 4 
Sandiacre, Nottingham) | 5 400 | 19 1,250 1 250 4 | 2,050 23 9,300 | 40 
|! 1 200 
| 5 500 i [ 2 500) | - 
Crossley Bros, Openshaw, Manchester | : | 2 17 5,250 i 380 11 3,050 28 8,500 296 
| 8 200 \ 7 200 
Struthers, Wells & Co., Warren, Pa. ........... | 2 | 200 2 1,000 | d M 2 1,000 500 
Letombe engine (Cie. de Fives Lille, France) ... { 4 0 16 4,400, .. - Se а 16 4,400 | 275 
7 | | 
" | 
Stockport engine (Andrew & Co., Reddish, near / 3 500 \ ; 
Stockport) {3 250) Б 140 - | A 5 | 1460 | 280 
Nürnberg engine (Vereingte Maschinenfabrik ; ) 1 700 
Augsburg und Maschinenbau Gesellschaft, 1 400 2 1,100 2 1,200 2 2,400 4 5,500 
Niirnberg) ) ; 
„C | . | 28 | 98955| .. | .. | вә | 82650 327 [181,605 | 555 
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remarkable total of 827 gas engines, capable of supplying 
181,605 н.р. 

Although America has lagged somewhat behind the Con- 
tinent in adopting large gas engines, there is evidence that 
this state of affairs will not long’ remain. The De la Vergne 
Refrigerating Machine Co., New York, have taken out a licence 
to manufacture the Körting engine, and have on order 16 
2,000 B. H. p. engines (total 82,000 m.r.) of the Körting type; 
and the Laka wanna Steel Worke, Buffalo, U. S., have ordered 
five 1,000 B. H. P. engines for coupling to dynamos. It is only a 
question of time before America will be one of the largest 
producers of gas engines, and one enterprising American firm, 


revolution and none in the next. The diameter of the cylinders 
is 28in., length of stroke 36in., and speed 150 revolutions. Of 
the seven engines of this size, four are working with Mond 
gas, two with Dowson gas, and one with blast furnace gas. A 
smaller engine (150 н.р.) of the same type ran for 188 days 
and nights at nearly full load without a single stop, and holds 
the world's record in this respect. Fig. 4 is from a print of 
the 500 н.р. Crossley engine, and shows the oil guard over 
the crank chamber. Fig. 5 shows the latest design of gas 
engine introduced by Messrs. Crossley Bros., being of the 
vertical type with two inclined inverted cylinders. It is 
specially suited for dynamo driving, and the photograph shows 


P | 


Ба. 1.—PLAN AND ELEVATION OF 2,000 1.H.P. PREMIER Gas ENGINE. 


the Snow Steam Pump Works of Buffalo, New York, have 
already put to successful work six 1,000 m.r. gas engines, and 
have now nearly completed the construction of two enormous 
gas engine gas compressors of 4,000 н.р. each, the first to be 
running by next November and the second by January, 1908. 
The Westinghouse Machine and Mfg. Co. of East Pittsburg 
have made gas engines of 1,500 H. P., and are prepared to build 
sizes up to 9,000 B. p. 

The standard 500 н.р, Crossley gas engine is a two-cylinder 
* vis-a-vis” engine, with both connecting rods coupled to the 
same crank, The Otto cycle is employed, and the explosions 
follow at unequal intervals, two explosions taking place in one 


the engine coupled through a Raffard flexible coupling to a 
215 volt by 200 ampere direct-current dynamo, running at 
275 revs. per min. Fig. 6 is a view of the 650 н.р. Premier 
gas engine of the tandem positive scavenger type. The motor 
cylinders are placed in tandem, and the front cylinder has an 
enlargement, in which an additional piston compresses the air 
required both for scavenging and combustion. The large air 
piston acts as a guide for taking the oblique thrust of the con- 
necting rod, and also assists in bringing the reciprocating 
parts to rest by cushioning the air on the return stroke, thus 
facilitating smooth running and helping to keep the connect- 
ing rod always in compression. The motor cylinders are 
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281in. in diameter, the scavenger cylinder 431in. in diameter, | the elevated side-shaft shown, and are both opened and closed 
and the common stroke 80in. The engine runs well at 125 | mechanically. The levers for this purpose carry conical 
revs. per min. | rollers, engaging in grooved cams, and when two engines are 

In the new type 500 нр. Premier engine, in which the | placed side by side to give a 1,000 н.р. combination, the same 
scavenging is performed by a separate cylinder placed at an side-shaft and cams serve for both, thus making a very simple 


AIR PUMP 


DoUBLE AcTING ENGINE, 


SECTIONAL PLAN AND ELEVATION OF 500 н.р. KORTING 


GAS PUMP 


Fic. 2. 


inoline, and driven from an attachment to the main con- and compact arrangement. The author carried out a very 
. necting rod, the motor cylinders are 27in. diameter, the stroke | successful 24-hour trial of this 500 н.р. engine a few months 
27in. stroke, and the speed 150 revs. per min. In this engine | ago, the engine using Mond gas. : 
the side rods shown їп Fig. 6 are dispensed with, and the two Fig. 1 is a drawing of the new type 2,000 н.р. Premier 
‚ pistons are joined by a tail rod passing through a gland in | four-cylinder double-tandem engine. A 1,000 н.р. Premier 
the front cylinder. All the valves are positively driven from | engine ordered by Messrs. Alfred Hickman & Co. for blast- 
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furnace work is required to give 900 т.н.р. with blast-furnace 
gas, but would easily develop 1,200 1. H. . using Mond gas. 
The blowing and motor cylinders are all arranged in one line, 
and the latter are 88in. diameter by 4ft. stroke, the speed 
being 85 révs. per min. A higher speed is not advisable 
where the reciprocating masses are necessarily so heavy ; nor 
will the valves on the blowing cylinder work so well at 
increased speeds. The firm mentioned have also ordered 
from the Premier Company three gas engines of 400 m.r. each. 
We now come to engines of the Simplex type, the 
original designs for which were prepared by M. Delamare 
Deboutteville, who did perhaps more than any other man to 
hasten the advent of large gas engines, and whose early death 
deprived the engineering profession of one of its most skilful 
and courageous workers. The Simplex engine was the first 
to give 300 н.р. in a single cylinder; but after passing into the 
hands of the Société Anonyme John Cockerill the develop- 
ment of this type has been marked by rapid progress, and as 
much as 1,250 н.>. can now be obtained from one cylinder. 
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Fic. 5.—INDicATOR Diacrams FROM 700 I. H. P. Контіхо Gas ENGINE 
USING PRODUCER GAS. 
Diam. of Piston=750mm.=29jins. Stroke=1,300mm. =51,',ins. 


Particulars of the dimensions of all sizes of Simplex 
engines are to be found in Table II. The Cockerill Company 
are now building an engine for 2,500 B. ., or 1,250 н.р. per 
cylinder. By duplicating the arrangement, we arrive at a 
four-cylinder double-tandem engine of 5,000 н.р. 


Table I1.—Cockerill Simplex Gas Engines Working with Blast- 
Furnace Gas. 


2 Rev. Diameter Length of | Regularity, 

5 HP. System. рег of stroke. Abso-|Cycli- 

— min.] cylinder. is са 

s mm. in. | mm. in. 

la| 100 Single-cylinder| 150 600 (25:62) 800 (31:5) 35 60 
b) 225 Tandem 150 » " 41 | 80 


c| 450 Double-tandem 150 $ " | 52 | 210 
2«| 200 Single-eylinder 150 750 ”(29'5) | 900 (55:5) | 42 78 
b 425 Tandem 150 i T 50 | 96 
c! 850 Double-tandem| 150 » P 65 | 260 
За! 300 Single- cylinder 150, 900 (35:5) lm. (39:375) 65 | 110 
Ш 650; Tandem 130 | " " 77 | 150 
с'1,500 Double- tandem 150 A ji 100 | 400 
Да! 475 Single-cylinder| 100 1-100m. (43:3) |1°200m. (47:24) | 62 105 
1, 000 Tandem 100 » т 74 140 
c'2,000 Double-tandem 100 У M 95 580 
Ба’ 600 Single-cylinder| 90 1:500. (51`18)1'400. (55°11) 19 30 
1,250 Tandem 90 " A 22 43 
c 2,500 Double-tandem 90. - m 29 | 120 
200 Single- cy linder, 105 850 (33:5) 1m.(39:575) 32 55 
| bayonet con- | 


structed. | 


Norg.—The cyclic speed variation is equal to the maximum angular 
velocity minus the minimum angular velocity divided by the mean angular 
velocity. The reciprocal of this is the regularity given in the last column, 
When the governor cuts out one admission of gas the regularity is diminished, 

. o is then called the absolute regularity,” ae shown in the last column 

t one. 
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Nine Cockerill gas engines have been erected for the Société 
des Hauts-Fourneaux de Differdange, each of 600 E. p., three 
being direct-coupled to dynamos aud six to blowing cylinders 
for producing the blast required by the furnaces. These 
engines work with blast-furnace gas, purified by passing it 
through centrifugal fans with water injection. Messrs. 


Fic. 4.—500 H. p. CROSSLEY Gas ENGINE. 


Richardson, Westgarth & Co., of Middlesbrough have taken 
up the manufacture of Cockerill engines in this country, 
and are now engaged in building two engines of this type for 
the Cargo Fleet Iron Co. of Middlesbrough. Messrs. Cochrane 
& Co. have had a 600 н.р. Cockerill blowing engine at work 


Fia. 5.—Two-cYLINDER VERTICAL CROSSLEY GAS ENGINES WITH DYNAMO. 


at their Ormsby ironworks since November, 1901. The aggre- 
gate power of the engines for the Société des Hauts-Fourneaux 
de Differdange is 5,400 H. p., and the Cockerill Company are 
supplying an even larger horse-power to Messrs. Wendel & Co., 
where nine engines have a total of 6,700 B. p., and include 
three dynamo engines of 1,200 н.р. each. 


Fic. 6.—650 H.P. PREMIER TANDEM POSITIVE SCAVENGER ENGINE, 


We come now to the Kórting engine, made by the Gebr. 
Kórting, the Maschinenbau Actien-Gesellschaft of Dahlbruoh, 
and others; and as the construction of this double-acting 
engine is of particular interest, and is, perhaps, not 80 well 
known in this country, a very brief description will be given. 
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Fig. 2 shows a horizontal section through the motor cylinder 
and the two pump cylinders, one of which supplies air and the 
other gas. The length of the piston is practically half the 
length of the motor cylinder, and the exhaust port is at the 
centre of the latter, and is uncovered when the piston is at 
either end of its stroke. Following the exhaust comes a 
scavenging charge of air from the air-pump, which sweeps out 
the burnt products, and finally there enters a mixture of gas 
and air together. The mixture passes a diaphragm which 
gives it a whirling motion and makes it act like a plug, it 
being maintained that the mixture remains at the back end 
of the cylinder, with the pure air in front next the piston. On 
the return stroke the piston closes the exhaust port and com- 
pression takes place ; then the mixture is fired and the work- 
ing stroke resalts. Both sides of the piston are utilised, and 
thus two impulses per revolution are obtained, and the crank 
effort approaches in evenness the turning moment of a double- 
acting steam engine. Indeed, in some ways it resembles a 
steam engine using gas, and the speed can be regulated by 
simply opening or closing the gas valve. In practice the 
mixture is regulated by the governor acting on a bye-pass in 
the gas suction, in such manner that more or less gas is 
returned to the gas pipe and only a portion of the pump- 
volume delivered into the motor cylinder, according to the 
work to be done. The piston is water-cooled, as well as the 
jacket and valves. Messre. Mather and Platt of Manchester 
have secured the English licence to manufacture Korting 
engines for dynamo driving and general purposes; and 
Messrs. Fraser and Chalmers of Erith, Kent, have purchased 


the right to make these engines for blowing and compressing, 
and for rolling mills. 

Fig. 3 shows some indicator diagrams taken from the single- 
cylinder double-acting 700 m.r. Körting gas engine at the 
Düsseldorf Exhibition, using producer gas. One 700 н.р. and 
one 500 н.р. engine are on order for this country, and will be 
worked with Mond gas. Both engines are for dynamo driving. 

Table III. is a table of comparison of different types of 
engines, showing the advantage obtained by using a double- 
acting engine of the Körting type as compared with Otto cycle 
engines. Three engines of approximately the same power are 
compared as to size of cylinders, stroke, weight and cyclio 
speed variation. 


Table III. - Comparison of Various Types of Gas Engines. 


zt 
No. of | Dia. of m sees Weight Revs СУС" 
Type of engine.| cylin- | cylin- Stroke em without | with per | saria- 
ers. | ders. кдн fly wheel.| min. Hone. 
Cockerillengine mm. mm kilog kilog. 
single - cylinder | 
Otto c cle. 1 !1,500 | 400 600 94,000 | 127,000 | 9011 : 30 
Deutz engine, | 
four - cylinders | 
Otto cycle. 4 660 | 850 600 88,000 100,000 150 1 : 130 
Körting engine, 
single - cy linder | 
double-acting| 1 , 635 1,100 550 58,000 | 70,000 |100 1 : 80 


(To be continued.) 


TYNESIDE ELECTRIC TRAMWAYS AND TRAMROADS. 


The advantages accruing from the existence of a supply of | and 397—furnishes a source of cheap and abundant power 
cheap electric power in any district are again exemplified on the | to shipyards, engine works, factories, &o., as well as for 
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Tyneside System shown thus. | Tramways. 
Tramroad. 


Newcastle & Tynemouth Systems thus... .. 
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МАР SHOWING ROUTES OF THE TYNESIDE TRAMWAYS AND TRAMROADS, 


populous and busy north bank of the Tyne, between Newcastle | general purposes. With this convenient supply ready to 
and the sea. Here, extending over а wide area, the Neptune Bank | hand, it was natural, indeed, almost inevitable, that a 
electricity supply station—a fully illustrated description of | company should be formed for utilising some of the power 
which appeared in The Electrician, Vol. XLVIL, pp. 819, 859 for providing the Tyneside districts with a service of electric 
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cars. Hence the formation of the Tyneside Tramways and 
Tramroads Company, the firat portion of whose electric 
lines was formally opened for traffic on September 29th. 
The district through which the lines run is of great industrial 
inportance, as some of the principal shipbuilding yards and 
engine works in the country are situated along the route, 
there being besides a large resident population. The accom- 
panying map shows the nature of the district and the relative 
positions of the various manufactories and the residential quar- 
ters; also the lines which are now completed through Gosforth, 
Wallsend and Willington Quay.to North Shields. The map 
further shows that when the Newcastle Corporation have com- 
pleted the extension in Walker which they have in hand, 
direct tramway communication will be afforded along the 
whole length of the north bank of the river Tyne from 
Newcastle to North Shields. 


TRaMWAY ROAD TRACK BEFORE BALLASTINO. 


It would perhaps be convenient at the outset to draw atten- 
tion to the distinction between tramways and tramroads, a 
tramroad being the name applied to a tramway when laid on 
any ground other than public roads. In the Tyneside system 
ihe tramroad, which runs from the residential quarter of 
Gosforth to Wallsend, is constructed on land owned by the 
company, and as there is no otner traffic higher speeds are 
attainable than prevail in ordinary tramway practice. It is 
also found that, even allowing for the cost of the land, the 
capital expenditure is often lower than in the case of a tram- 
way, since it is possible to dispense with a concrete foundation 
and stone paving. A point of local interest in connection with 
this tramroad is that it follows the route of an old colliery 
waggon-way, formerly used for conveying coal from Coxlodge 
pit to the river. On this part of the line a special form of 
grooved rail with a high check has been adopted. These 


rails are laid on wooden sleepers and the track is ballasted up 
to the tread in order to meet the Board of Trade requirements. 
The tramroad consists of a single track with passing places. 
which are located where the line crosses а public road, and 
at points where the speed would in any case have to bo 
reduced. The tramway between Wallsend and North Shields, 
& considerable portion of which is double track, is of the usual 
construction. The gauge is 4ft. 8Jin. and the distance between 
the centres of the track 8ft. din. 

The overhead trolley wire, of 00 S.W.G., is of special form, 
as shown in one of our illustrations, which also shows the 
type of mechanical ear employed on the whole of the route 
except at curves wheré ordinary soldered eara are used. The 
perfect continuity of the lower surface of the wire obtained by 
this system of suspension enables the trolley to run much 
more smoothly than with soldered ears. The entire track 
and overhead equipment has been constructed by Messrs. 
Dick, Kerr & Co. The special work is of Messrs. Had. 
field’s manufacture, their manganese steel being used 
throughout. 

The rolling stock at present consists of four bogie cars, each 
carrying 112 passengers, and 14 single-track cara each having 
а capacity for 80 passengers. They are all of the double-deck 
type with completely enclosed vestibule at each end. The 
bogie cars are provided inside with combined longitudinal 
and transverse sets, the four-wheel cars having longitudinal 
seats only. All the cars are fitted with Tidswell’s life guards 
and both band and electric brakes, the latter being of the 
Newall magnetic type, the resistance in connection with which 
is used in winter as a car 
heater. The great power of these 
brakes is demonstrated in the 
ease with which the heavy cars 
can be pulled up on the gradient 
of 1 in 11 at Church Bank, 
near Wallsend. 

The bogie cars are provided 
with a four-motor equipment, 
each motor rated at 80 н.р. 
when running with a line pres- 
sure of 500 volts. The wheel 
base of the bogies is 4ft., with 
12ft. 6in. between bogie centres, 
and the single-truck cars have 
a wheel-base of 6ft. біп. Steel- 
tyred wheels are used through- 


Cross Srorion or Groovep CVt, The car contract has been 
ND *VED carried out by the British 
ROLLEY WIRE, SHOWING MECH- Westinghouse: “Compan the 
ANICAL Ear. (Full Size.) g pany, 


bodies having been supplied by 
Messrs. Geo. F. Milnes. 

Electricity at a pressure of 5,500 volts three-phase and a 
periodicity of 40 cycles per second is transmitted by means of 
three-core paper-insulated cables to the various sub-stations, 
from which it is distributed for tramway purposes at a pressure 
of 500 volts, continuous current. The Gosforth sub-station 
supplies current for the tramways, and also lights the district 
of Gosforth. The two small machines in the foreground are 
each of 75kw. capacity and are double-ended, supplying a 
480-volt three-wire continuous network. The two larger 
machines are at present used for traction purposes only, 
although when the lighting load increases, they will be used 
for this also, and further sets will be installed to supply the 
tramways. The capacity of each of these traction motor- 
generators is 500kw. The synchronous motor is supplied 
direct with three-phase current at 5,500 volts and rans at 
800 revolutions. The continuous-current generator is com- 
pound wound for 500 volts at no load to 550 volts at full load. 
In these sub-stations the motor-generators and high-tension 
switch gear have been supplied by Messrs. Richardsons, West- 
garth & Co. and the low-tension switch gear by Messrs. A. 
Reyrolle & Co. Mr. W. L. Phillips has acted on the com- 
pany's behalf as clerk of works for the construction of the 
line, Mr. F. C. Kidman being resident engineer and traffic 
manager, while Mr. W. McLellan, on behalf of the firm of 
Chas. H. Merz, acted as consulting engineer. 
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THE “MIDLAND” ELECTRIC POWER DISTRIBUTION. 
(Concluded from page 942.) 


The area to be covered by the Midland scheme and the 
position of the existing mains and sub-stations were indicated 
in the map in the first part of this article. Cables of the type 
shown insection in Fig.11 are employed, Fig. 11 representing the 
largest size. I's two inner conductors are each O 14 sq. in. in 
section, and the common return, which is composed of flat 


РЛАР 
„ Af, Aff ў / 


Fico. 11.—Sgction or 0:14, 0:14, 0°2sq. IN. CaBLE. Full size. 


strip, has a sectional area of 0 2 sq. in. The capacities are as 
follows :—Between the two inner conductors 0°14 microfarad 
per mile; between the two inner conductors when one is 
connected to the outer conductor, 0:25 microfarad per mile; 
between the two inner conduetors connected together and the 
outer, 0:38 microfarad per mile; and finally, between the outer 
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Fie. 12.— VIEW or CABLE TRENCH DURING LAYING, 


conductor and lead sheathing, 3:8 microfarads per mile. The 
cable is of the British Insulated Wire Co.’s manufacture. It 
is insulated with paper, and is not armoured, but outside the 
lead covering there is a serving of jute impregnated with 
preservative compound. It is laid at a depth of about 8ft. 
in earthenware troughs filled ** solid" with pitch and covered 


with bricks. The troughs are of U section, with spigot and 
socket joints, and the cable rests on reparate bridge pieces. 
Fig. 12 is from a photograph taking during laying. 

Subsidences due to the mining operations in the district are 
things to be guarded against, and in places where trouble 
from this cause might have been expected, a different mode of 
main laying has been adopted. Lengths of cast iron piping 
are used whose ends are merely butted together, and these are 
held in place by 2ft. sleeves passed over the ends of the pipe 
and packed with yarn. In addition to this increase in flexi. 
bility, loop pita" are provided every 200yds. in which about 
6ft. of slack cable is left, this being passed over rollers so that 
it is taken up automaticaily without undue strain in case of 
a subsidence occurring. One of these ‘loop pits is shown 
in Fig. 18, 

The high-pressure and low-pressure cable is B. I. W. lead- 
covered concentric, and is laid in the same way as the extra 
high-pressure cable. Double service boxes of the usual 
pattern with compound glands are employed. 
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Fia. 13.— Loor PIT. 


Distribution takes place in three ways: Directly from the 
sub-stations at 200 volts two-phase; from street transformers 
fed at 2,700 volts from the sub-stations, and delivering at 
200 volts two-phase to the consumers’ networks ; and (from 
the Bilston sub-station only) at 500 volts continuous current 
for tramways, through rotary converters. As the Bilston sub- 
station is the only one in operation at present we will describe 
this one; the others are of similar design except that the 
rotary converter plant is omitted for the present. 

The general arrangement of the sub-station is apparent 
from Figs. 14 and 15. It is seen that the floor is occupied by 
the stationary transformers and the rotary converters, a rail 
dividing these two portions, and that the various awitchboards 
(with the exception of the tramway switchboard, which is, 80 
to speak, a lodger) are placed on two low galleries only just 
above the floor level, and running about half the length of the 
room by the transformers. Two extra high-pressure cables 
(both of 0-105 sq. in. section inner conductors) come in to the 
sub-station, and two (0:105 sq. in. and 0:07 sq. in.) go out 
again, the extra high-pressure cables being arranged more or 
less in а ring to feed the sub-stations. All four cables are led 
to an extra high-pressure switchboard divided into two parts, 
and connecting the extra high-pressure mains to the 
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- 7,000 : 2,000 and 7,000 : 200 transformers, for the high. pressure | lators, seen in Fig. 17, connect these switches with the rotary 
and low-pressure distribution respectively. The apparatus on | converter board. | 

these boards is of the new Ferranti pattern, similar to that | It may be well here to enumerate briefly the switchboards 

employed at the sub-station. A panel is seen to the extreme at the sub-station, and to indicate their positions, before pro- 


Fie. 14.—GENERAL VIEW OF BILSTON SUB-STATION FROM TRANSFORMER END. 


ceeding with the more d-tailed description of them. Standing 
in the room at the end further from the door, the first boards 
are the two extra high-tension boards already alluded to, which 


left of Fig. 17. The transformers which transform down 
for the rotary converters are not connected to this board 
directly, there being merely switches to connect the extra 


Fie. 15.— Vigw or BILSTON SuB.STATION FROM Door. 


high tension mains to the top of the rotary converter board | are at the end on the left. These are not seen in Fig. 14, but 
(Fig. 17) to which these transformers are connected, and | the last panel of one of them is seen in Fig.17. Besides this, 
which will be referred to presently. Rubber cables on insu- | the only other board on the left gallery is the rotary converter 
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‘board seen in Fig. 14 and on a larger scale in Fig. 17. On | secondaries of these, mains are led to the high-pressure board 


the right-hand side there is, first, the high-pressure (2,000-volt) 
board against the wall, seen on the ri 


embraced in Fig. 14, 
next, ihe low-pres- 
sure two-phase 
board, seen both in 
Figs. 14 and 16. 
Next to this the 
tramway meter 
board (Fig. 18), 
whose position is 
also seen in Fig. 
14, and finally, at 
the far end of the 
room, the switch- 
board belonging to 
the Wolverbamp- 
ton and District 
Tramways, whose 
position is just visi- 
ble in the distance 
in Fig. 14 and to 
the left of Fig. 15. 
There are thus 
seven switchboards 
for various purposes 
in the sub-station. 

The 7,000 : 2,000- 
volt transformers 
are not seen in Fig. 
14, as they are not 
in place yet. These, 
as all the other 
transformers, will 
be pairs of separate 
transformers, one 
transformer on each 
phase. From the 


Fic. 17.—RorARy CONVERTER BOARD. 
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geen to the left of Fig. 16, whence feeders will run to Ferranti 
ght of Fig. 16, but not tank transformers, which will be used in the Willenhall district, 


the first portion of 
the company’s area 
to be supplied at 
this pressure. This 
board is of. the 
standard Ferranti 
high-pressure type, 
and needsno farther 
description. In Fig. 
16, owing to the 
effect of the per- 
spective, it looks as 
if the low-pressure 
and high-pressure 
boards were touch- 
ing; but, asa mat- 
ter of fact, there is 
some distance be- 


tween them, and, 


moreover, the high- 
pressure board is 
against the wall, 
while the low-pres- 
sure board has a 
back and stands out 
some distance from 
the wall. This low- 
pressure two-phase 
board, which was 
made by Messrs. 
Kelvin and White, 
receives current 
from two pairs of 
50kw. and one pair 
of 25kw. transfor- 
mers. One set of 


Fic. 18.—TBRAMWAY METER BOARD. 
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switches and fuses.connect the transformers to the bus bars, in its middle or no-contact position. Above the в пдагу | 


and the other set are between the feeders and the 'bus bans; 
and in each case the switches of the two-phases are coupled 

ether. Although the mains are two independent concen- 
tric cables for the two-phases and the transformers are algo 
separate, both the outers are connected to a common bus bar, 
and there are no fuses on these outers except on the con- 
sumers’ premises. The two multi-cellular voltmeters seen in 
Fig. 16 are connected one in each phase. PONO 

At the top of the converter board (Fig. 17) are four time 
element ” cutouts, which are also used as switches, for con- 
necting the two pairs of step-down transformers which feed 
the rotary converters to thé 7,000-volt bus bars of the 
adjacent extra high-tension switcbboard. These time element 
cutouts have been described in Zhe Electrician, Vol. XLVI, 
p.232. They are fitted with a time-element relay which it is 


STARTING 
MOTOR 


CONTINUOUS 
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possible.to adjust so that there is an interval of апу time up 


{0 10 seconds between the short circuit ànd the cut-off. If 
the short circuit or excess current is of shorter duration, the 
cutout does not fall. Two pairs of 100kw. Westinghouse 
transformers are connected to these cutouts, the connections 
being single-pole, as are all the extra high-pressure switching 
arrangements. The secondaries of these transformers are 
brought back to the bcard to the two pairs of switches in the 
bottom row but one, which connect them to the slip rings of 
the rotary transformers. At the bottom of the board are two 
throw-over switches to switch on induction motors placed on 
the shafts of the rotaries for starting them. When the switch 
is thrown over to one side, the induction motor is started 
through a resistance. The switch is then thrown right over 
to the other side, and the synchroniser switch is closed, 
and finally, when synchronism is reached, the transformer 
secondary switches are closed and the starting switch placed 


switehes are hand-wheels for adjusting the field excitation of 
the rotaries, and above these again are three ammeters for 
each rotary. Two of these in each case are connected to the 
secondaries of small transformers, whose primaries are in . 
series with the slip rings; they therefore show the current . 
flowing from each phase to the rotaries. The third ammeter . 


is in the field circuit. These connections are seen in the 


upper part of Fig. 19, the lower part of which corresponds to 
the board at which-current is metered to the tramway circuits. 
On the meter board there is a voltmeter and two ammeters . 


to indicate thé continuous current passing from each converter 


and its voltage. A time element cutout is placed on each of 
the positives from the converters, and an instantaneous cut- . 


out on the negatives. The four switches in connection with _ 
each oonverter (as arranged in Fig. 19) enable it to be utilised . 


О.Р. CIRCUIT 
BREAKER 


‘TEPDOWN 
TRANSFORMERS 


Š 

z 
<< еа > 
« | ) AM 


2 О.Р, SWITCHES 2 
400 AMP. Osy NCHI 


STARTING 
MOTOR 


CURRENT BUS BARS 
: - — ure - - DAT RC " : 


t 
+ + | 


Fro. 19.—Dsacram oF CONNECTIONS TO ROTARY CONVERTER. 


ав а shunt machine, or as a compound wound machine with 
an equalising switch. for paralleling. As agreed with the 
Wolverhampton. and District Tramways Co., the current 
delivered to them is passed through three meters in series. А 
single meter might be liable to error; if there were two 
meters and they differed, it would be difficult to know which 
was the correct one; so three meters are used on the odd 
man out” principle Although not more than three meters 
are in circuit at a time, six are provided; one set of three 
reads from 0 to 400 amperes and the other three from 0 up 
to 1,200 amperes. There are also two recording ammeters 
reading up to 400 and 1,200 amperes to correspond with these, 
а recording voltmeter, and a set of plugs for short circuiting 
the meters and recorders which are not in use. 

The rotary converters are rated at 250kw. each, and they 
run at 600 revolutions, the frequency being 50~, as already 
stated. They are of the Westinghouse standard type, with a 
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damping coil on each pole-piece, and are compound wound. 
Their continuous-current eutput is 400 amperes at from 500 to 
550 volts. As will have beén gathered from the description of 
the switchboards and the diagram of connections, the regula- 
tion of the continuous-current voltage does not take place with 
the assistance of induction regulators or regulating turns on 
the secondaries of the transformers, but by a variation of the 
excitation. Altering the excitation varies the lag between the 
alternate-current voltage, and practically varies the trans- 
formation ratio of the step-down transformers, which are 
specially built to have a high inductance at light loads. A 
decrease in the strength of the field increases the lag of the 
alternate current behind the pressure, and the pressure is 
lowered owing to the increase in self-induction. Conversely 
an increase in the field increases the pressure, and‘in both 
cases the continuous current voltage of course changes with 
the alternating voltage. As the converter fields are compound 
wound, this regulation is largely automatic, but there is pro- 


vision to vary the resistance of the shunt exciting circuit. 


Evidently it is not anticipated that this will be called into 
requisition much, however, for the field rheostat is on the 
rotary converter board, where no voltmeter is provided, and 


Fic. 20.—BRBac&ET OF TROLLEY WIRE POLE, SHOWING TELEPHONE WIRES. 


the only voltmeter is on the meter board on the other side 
of the room. We are informed that the total variation in 
pressure which can be effected with the rotaries at the Bilston 
sub-station by varying the shunt excitation amounts to over 
15 per cent. 

From the meter board the current is led to the board of the 
Wolverhampton and District Tramways, partly seen on the left 
of Fig. 15. This board presents no features of special interest. 
It has four feeder panels, with cutouts, ammeters and single- 
pole switches, the usual negative booster connections, and the 
Board of Trade panel. The booster, seen in the foreground 


in Fig. 15, runs at 850 revs. per min., and can deal with 


260 amperes and produce a pressure of 49 volts as a maximum. 
There is space in the first-floor of the sub-station for a battery, 
but none has been put in yet. | 

The Wolverhampton and District Tramways із one of the 
offspring of the British Electric Traction Co. Its route, 
which was indicated in Fig. 1, published in our last issue, is 
in all 10 miles in length, and is part siogle and part double 
track. The current is all taken from the Bilston sub-station, 
and is supplied to the line through the usual feeder pillars 
placed at about 3 mile intervals. The line construction is 
chiefly with span wire suspension from side poles, but there 
I8 & Certain amount of single bracket pole construction as well. 


In this connection it is interesting to remark that the Board of | 


~~ 


Trade has recently limited the length of bracket arms to 16ft., 
80 that span wires will now be used on new work instead of 
those top-heavy-looking poles with extraordinarily long brackets 
which аге an eye-sore in some towns. On the Wolverhampton 
and District lines the telephone wires are in some parta over- 
head, being placed on the poles as shown in Fig. 20. The 
three insulators on the right carry the telephone wires, which 
are supported by a clip fixed to the pole. 

In concluding this article we may mention the tariff which 
has been fixed by the Midland Corporation. All the supply, 
except to the tramway company, is by two-phase alternating 
current at 200 volts pressure. For lighting, the consumer 
can choose between a flat rate of 44d. per unit, or 6d. per unit 
for the firet 100 hours of maximum demand per quarter plus 
8d. for additional units. For power, the flat rate is 14d. per 
unit with discounts to large consumers ; and the Wright“ 
system tariff is 9d. per unit up to 78 hours of marimum 
demand per quarter, and after that 0'825d. per unit. 

Mr. Hardie McLean is engineer and manager to the Midland 
Electric Corporation for Power Distribution, and Messrs. 
Parkinson and Stewart are power station and mains superin- 
tendents respectively. The whole scheme has been designed 
by the consulting engineers, Messrs. Kincaid, Waller and 
Manville, under whose supervision the entire work has been 
carried out. 


| DETERIORATION OF STORAGE BATTERY PLATES,* 


BY A. L. MARSH. 


In a previous article in the Electrical World and Engineer for 
June 7th, the possibilities for a light-weight storage battery were dis- 
cussed. Lightness is an important factor in traction work, but not 
of such immediate importance as durability. The greater part of 
the patents taken out on storage cells of the lead-lead type are based 
on minor improvements in mechanical construction, The:e improve- 
ments are generally intended to increase the life of the battery 
rather than to reduce its weight, although some are obviously 
designed to secure lightness at the expense of life There is room 
for improvement in both directions in the lead cell, but the improve- 
ments will undoubtedly come from the chemical and physical study 
of the active materials and electrolyte rather than in a mechanical 


way. 
From the үне of lead with respect to its equivalent weight, 
lack of rigidity, &c., and from the nature of the reactions of its 
compounds during charge and di we are justified in the 
conclusion that attempts at reduction ot the weight of lead cells are 
impractical, 

What is wanted is not a battery which will show good results on a 
laboratory table, with a competent battery man in charge, but one 
which can successfully withstand the average treatment given it by 
inexperienced persons, and the necessarily great variations of current 
output and the constant jarring to which it is subjected in auto- 
mobile or street-car propulsion. 

Taking up, first, the lead-sulphuric acid-lead peroxide type, we find 
that in actual practice the negative plates, in a well-designed cell, will 
last during two or three renewals of the positives. To be sure the 
negatives gradually lose their capacity, but ordinarily the depreciation 
is eo slow that it is practical to use them with several sets о itives. 
Since the positive electrode is the weak point of the cell, I shall concern 
myse If more icularly with it. In discharging a lead storage cell, 
lead sulphate is formed on either plate. This sulphate being insoluble 
remains in its position and there is thus formed a mixture of lead 
peroxide and lead sulphate on the positive electrode, and spongy lead 
and lead sulphate on the negative, As the proportion of sulphate 
increases, the conductivity of the mixture decreases. In practice the 
proportion of the sulphate is not allowed to increase to more than 
50 per cent., as at this point the E.M.F. of the cell falls (and even 
before this point is reached), and further sulphation: takes place 
rapidly if the cell is not at once recharged. It is held by some that 
this mixture is in reality a complex compound ; that the lead per- 
oxide of a charged cell is not as represented by the simple formula 
PbO,, but is an allotropic form in which many simple molecules are 
combined into the complex one (PbO,)x, where x is an unknown . 
number but assumed to be 50 for mere convenience, Then the dis- 
charge of the positive electrode will be represented by a series of 
changes in the molecules, as follows :—(Pb0,);,. (PbO,) i PbSOg 
(PO) (PbSO,), . to approximately (PO), (PbSO,)ss 
when the electrode has practically reached its discharge limit. 
molecule contains some lead peroxide throughout the discharge and 
keeps the mass conductive. The molecule becomes leas stable as the 


* From the Electrical World of New Vork, September 15th. 
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tage of pozn decreases, and when the point represented by 
bog (PbSO,),, is approximately reached, it readily breaks up 
with the formation of de lead eulphate and simple molecules 
of lead peroxide, thus accounting for the rapid sulphation which is 
apt to take place if a cell is allowed to remain long uncharged. This 
structure of the molecule also accounts for the ease with which the 
discharged plate is reconverted to the peroxide condition, it bein 
generally held that pure sulphate of lead is very slowly conve 
to the peroxide electrolytically, and only with a relatively large 
expenditure of energy. | Í 
his theory of the complex nature of the lead peroxide molecule 
was brought forward by Wade in a Paper read before the British 
Institution of Electrical Engineers Sulphate of lead does form 
rapidly if the cell is allowed to stand uncharged, and also forms 
under other conditions which are not well understood. Although 
sulphation can be controlled to a certain extent by exercising 
t care, it is still a serious drawback to the use of lead in 
‘batteries, and is in a large measure responsible for the rapid deteriora- 
tion of the plates. Another cause for deterioration is the lack of 
pore in the active mass. The plate cannot absorb sufficient acid 
or its di , and so must depend upon diffusion. A heavy dis- 
charge will exhaust the acid in the interior of the active mass, and, 
as was shown by Gladstone and Tribe, the normal reactions do not 
take place in very dilute acid. A rapid charge may loosen particles 
of the active material by the too rapid evolution of gas. This is 
known as scaling. In pasted plates the ride mass softens when 
subjected to severe service in an automobile, and tends to wash away 
from the grid. This result takes place in a very short time if sedi- 
ment, consisting of lead sulphate, is allowed to accumulate in the 
bottom of the cell until it touches the lower edges of the plates aud 
thus causes a short-circuit. In order to prevent the falling away of 
active material, due to the softening of the mass and to dislodgment 
by escaping gas, and to prevent sediment from falling to the bottom of 
the cell, some battery makers wrap the plates with some porous sub- 
stance, as specially treated cellulose, glass, woo), &c. In my opinion this 
cannot atop the formation of sediment, which I believe is due to the 
following cauees :— Lead sulphate is soluble in concentrated sulphuric 
acid, is practically insoluble in dilute acid, and is again slightly 
soluble in pure water. In charging a cell at a fairly rapid rate, 
sulphuric acid is liberated in the pores of the active masses faster 
than it can diffuse out. Therefore the interior of the plates must 
contain fairly concentrated acid, in which lead sulphate is slightly 
soluble The strong acid, carrying lead sulphate, 1 out 
of the pas and is there diluted by the weaker acid. e. sulphate 
being less soluble in the weaker acid is precipitated and settles to 
the bottom of the cell. This action would take place through the 
porous envelope and so form a sediment the same as without it. The 
way to prevent this action would seem from the foregoing to be by 
.preparing the plates with greater porosity, so that the acid could 
diffuse more rapidly, and eo avoid great changes in density of the 
electrolyte, or by Lines the formation of the white sulphate, 
aseuming Wade's theory to be correct ; preferably by both methods 
together. Mr. G. H. Robertson thinks that the formation of sulphate 
ment be checked by adding some substance to the electrolyte that 
will prevent the formation of oxidised bodies in it, and which at the 
ваше time will not injure the plates. 


Zinc. copper Oxide Cell.— This cell, which uses an alkaline hydroxide 
electrolyte, porsesees certain advantages over the lead cell, but also 
introduces new difficulties, which have rendered it lees useful than 
the lead type. In the alkaline cell there is no such thing as sulphat- 
ing and buckling, and no harm is done to the plates even if charge 
does not immediately follow the discharge. The zinc negative, how- 
ever, is liable to local action, and great difficulty is experienced in 
plating the zinc in compact form available for the discharge. To 
charge the cell, the temperature should be about. 549C., and the 
cbarge rate low and intermittent to produce the best results. These 
conditione cannot always be realised in practice, and since the life of 
the cell is rather short and its application somewhat limited, owing 
to the comparatively short time that it will retain its charge, this 
type has not been able to fulfil the expectations of its promotera. 


Nickel- iron Cell. —The nickel-iron cell, invented by Mr. Edison, I 
think will be found subject to certain bad tendencies similar to fhose 
of the lead cell, but they may be found less difficult to contro). The 
material of the positive electrode is.peroxide of nickel, probably 
having the formula NiO,. In the discharge of the cell, the peroxide 
is reduced, according to one theory, to nickelous oxide (NiO). This 
compound (NiO) is difficult to oxidise electrolytically, while a 
reduced peroxide plate is not. It seems likely that the reaction of 
discharge is in many respects analagous to that of lead peroxide, and 
that the capacity is only about half of the theoretical. In normal 
discharge, I believe that the lowest oxide formed is the sesquioxide 
N НО; (sometimes called peroxide), but under certain conditions the 
nic 


elous oxide (NiO) might be formed, and would present difficul- 


ties similar to those due to the formation of lead sulphate in che lead 
cell were it not for the fact that the oxide is insoluble, so that it 
remains in place and is slowly brought back to the proper condition. 


Overcharging does nut harm the plates, because nickel is not readily , 


| the alkaline electrolyte in which they are used. 
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attacked by the nascent oxygen if the electrolyte is a solution of pure 
5 hydroxide. Chlorides, nitrates and tartrates should not 
present, as nickel is more readily attacked in such solutions. 


Silver Cell — Of all the storage cells having insoluble electrodes, 
those using silver oxide for the positive seem to be best adapted to main- 
tain normal reactions under the severe conditions of service. Jungner 
uses this material in his work with storage cells. The negative plate of 
a lead cell is very durable when compared with the peroxide plate, and 
the difference must be due to the metallic nature of the negative. In 
the discharge, only about half of the spongy lead is converted to the 
sulphate, so there is always some metal present and this is in the 
nature of sponge which holds the mass үе By obtaining a 
similar physical condition on the positive should be realised 
an increase in the life of the battery, corres ing approximately 
to that of the negative electrode. To obtain condition, a 


. depolariser which reduces to the metallic state must be chosen and, 


moreover, this metal must have the property of holding together 
when ina spongy state. Silver oxide is such a material. 

Taking a eilver-cadium cell for illustration, we have spongy 
cadmium and silver oxide when the cell is in the charged state, an 
cadmium oxide and spongy silver when in the disc state. In 
both these plates we have a condition very similar to that of a spongy 
lead electrode. There is this difference: the silver from an 
oxidised state to approximately half oxide and half metallic and half 
negative plates pass from the metallic state to half metallic, and half 
oxide or sulphate, as the case may be. The positive is never entirely 
reduced, aad the negative never entirely oxidised under normal con- 
ditions, but they are near enough alike so that we should expect them 
to be of approximately the same durability. 

Silver presents the difficulty that its oxides are ищу» їп 

It а great 
advantage, however, in the nature of its reactions, A cell may be 
left in any state of charge, or completely discharged, without danger 
of harming the plates. There is no tendency to form compounds 


which cannot be brought back to the origi state with 
ease. Spongy silver can be readily oxidised to the oxide (Ag4O), or 
to the xide (AgO), and the oxide (Ag, O) may be easily further 
oxidised or reduced. No othercompounds areformed. Silver oxide 


may be made by chemical methods and applied to the electrode, 
which can then be used immediately without any forming process. 
This is a good indication that the chemical reactions will not get out 
of order as long as they are confined to the electrode, The slight 
solubility of silver oxide is the weak point in this cell, but t 
drawback can perhaps be largely overcome either by a method 
employed by Mr. Edison in the preparation of copper electrodes or 
by slight alterations in the electrolyte. 


Concluston.—The lead cell has not received enough attention from 
its chemical and physical side, most manufacturers having paid more 
attention to mechanical details, and this has given the battery a rather 
unbalanced development. However, the manufacturers are now giving 
more attention to the chemistry of batteries, and we may expect to see 
in the near future a considerable improvement in lead cells in the 
way of longer life and greater reliability. I think the investigations 
should be directed to methods for securing greater porosity and firm- 
ness in the active material of the positive electrode and to improving 
the electrolyte во as to prevent the formation of lead sulphate, or at 
least to render it insoluble in all densities of the acid solution, so 
that it remains in place and can be restored to the proper condition. 

Other metals will undoubtedly come into competition with, and may 
displace, lead in batteries for traction work, but as an auxiliary in 
electric light and power- stations lead cells will probably hold their own 
for some time. Nickel is a strong metal compared with lead. Its 

roxide belongs to that class of depolarisers which adds electromotive 

отсе to the cell, and in this respect it is the best, so far, that it is prac- 
tical to use in alkaline electrolytes, The electrolyte permits the use of 
steel for the grids and the containing vessel, and this gives a construc- 
tion both light and strong. There seems to be no reason to believe that 
this cell will not do what Mr. Edison claims for it. Silver would be 
а good metal to use in traction batteries if its cost were not so great. 
To be sure, the silver in a worn-out battery would go a long way 
toward paying for a new set, but the first cost would be rather great. 
Silver is a rather abundant metal, and ought to be produced for much 
less than it brings at present, if the demand for it should sufficiently 
increase. In the lead cell the active material of the positive is only 
about halt of the weight of the entire plate, so the weight of silver 
oxide required in the silver cell would correspond to the weight of 
lead peroxide, and not to the whole electrode. The other materials 
used would be inexpensive ; nickel or steel for the positive grid, and 
probably iron for both negative grid and active material. Experi- 
ments indicate that a silver battery, giving the same power as a lead 
automobile battery weighing about 550lb., would күш» only about 
701b. of silver oxide, and perhaps less. It would not take а very extra- 
ordinary reduction in the price of silver nitrate to make the cell 
practical from a financial standpoint, and for the reasons given above 
such a cell could be made to have a comparatively long life and 
high efficiency, and would require but little attention to keep it in 
working order, 
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LOANS FOR COMBINED LIGHTING AND TRACTION 
STATIONS. 


An interesting event in municipal electric matters has been 
the recent refusal of the Local Government Board to grant a 
loan of £107,611 for electric lighting extensions at Cardiff. 
The Board has sanctioned £20,910 of this sum for extensions 
at the old electric lighting works, but permission to borrow the 
remaining £86,701 has been refused on the ground that it is 
for erecting electric lighting plant in a tramway power house 
which the Corporation had no statutory powers to build. The 
circumstances of the case are peculiar. The Cardiff Corpo- 
ration have an electric lighting works which has now been 
running about seven years. This electric lighting undertaking 
is run under an ordinary Provisional Order, obtained under 
the Electric Lighting Acts of 1882 and 1888, by which, of 
course, the Corporation are empowered to build generating 
stations for electric light on any land of their own and to 
acquire land for the purpose. In 1898, the Corporation 
having resolved to lay down electric tramways, obtained an 
Act authorising them to acquire certain existing lines and 


equip them electrically and also to build new electric tramways. 


This Act specifically stated that no land, except three par- 
ticular pieces set forth in a schedule to the Act, was to be 
employed for generating stations; the land scheduled in the 
Act might be acquired compulsorily, but no generating station 
for the tramways was to be erected on other land owned by 
the Corporation at the time or subsequently acquired. Two 
out of the three pieces of land were bought—one was 
employed as a car depót, and the second (which is about 
1 acre in extent) has been bought, but not yet made 
use of. It was the third piece of property, consisting of 
about 14 acres, which the Corporation destined for their 
power station, and notice to purchase was duly served upon 
Lord Trepeiar, the owner; but his lordship refused to sell 
unless he were compelled to, and clearly indicated to the 
Corporation that if compulsion were employed they might 
anticipate a discontinuance of certain favours, in the form of 
gifts of land for improvements, street widenings and public 
parks which it had been his habit to bestow when 
occasion arose. Wishing to remain friends with Lord 
Trepecar, the Corporation decided to build their tramway 
power station elsewhere, and, apparently forgetting the clauses 


in their Tramway Act referred to above, they bought about 


7 aeres of land for the purpose partly from Lord TREDEGAR 
and partly from Col. Lockwoop for £11,880. The tramway 
power house was built there, and the tramways were finally 
completed and opened to the public in May last. 

The Corporation desiring to proceed with the combined 


lighting and traction scheme which had been decided upon 


when Mr. Arraur Ens succeeded Mr. ArrRIREER as Borough 
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. Electrical Engineer in Cardiff, had in the meantime applied to the 
^. Local Government Board to sanction the loan of the £107,611 
above referred to for electric lighting extensions, about £86,000 
of which was for electric lighting plant to be put down in 
the new tramway power house, and it is this latter portion of 
the loan which the Board refuses to authorise. Put briefly, 
the situation is this: The tramway power house has been 
buili on an unauthorised site, and the Board refuses to 
sanction a loan for the erection of electric lighting plant on 
thas site. 

The matter is complicated however, by the fact, that 
£48,754 of the unauthorised £86,701 has already been spent 
. up to October Ist. Already, the Local Government Board 
has been appealed to a second time—an appeal almost ad 
. misericordiam—and has again refused its sanction to the loan, 

and the Corporation remain in a difficult position. If they 
- cannot obtain authorisation for placing electric lighting plant in 
their new power house, not only will they have to abandon their 
combined lighting and traction scheme for the present, but they 
might conoeivably have to build a third generating station, to 
which the plant already obtained would have to be transferred. 

The question also arises as to how the cost of this transfer 
would be paid for, and whether the electric lighting and trac- 
tion plant can be physically divided in this manner. It is one 
thing to apportion the cost of the plant to the two accounts 
and another to split up the plant itself. Moreover, there will 
be the difficulty of the coming increased winter load, with 
which possibly it was proposed to deal in part from the new 
plant in the tramway station. 
Although the circumstances are peculiar to the particular 
case in point, and arise out of conditions which would not be 
repeated precisely in the same way elsewhere, other municipal 


corporations may profit by the experience obtained by Cardiff. 


. Apparently, there is nothing which could be deemed objection- 
able in the scheme for the re-organisation of the electric 

_ lighting system at Cardiff and its combination with the new 
electric tramway undertaking if the proper procedure from a legal 
pointof view had been followed. Onthecontrary, when Mr. ELLIS 
. arrived at Cardiff, the electrio lighting plant was both imperfect 
and obsolete, and his experience in precisely similar ciroum- 
stances at Bolton was sufficient to show that considerable im- 
provement and economy could be effected by a conversion of the 
. greater part of the system from alternating into continuous 
current, and a combination of the lighting and traction plant 
under one roof. Of course, the Cardiff Corporation were wrong 
to obtain compulsory powers to acquire a particular site for 
its station before first considering whether they intended to 
© exercise them, especially as it appears that it was necessary 


to limit their powers as to the acquisition of land and the 


. erection of their generating station on their own property, 
. Moreover, the Corporation were either badly advised by their 
legal adviser before they built their tramway power house on 
land acquired contrary to the provisions of their Act, or, if they 
acted in opposition to their legal adviser, they. were more than 
indiscreet. We believe that the idea of combining the electric 
lighting and traction undertakings in Cardiff was more or less 
an after-thought, and was not. definitely contemplated in 1898 
when the Corporation obtained their Tramway Act ; but even 
then the method of procedure was unwise. A local authority 
holding a Provisional Order has power to supply electricity for 
any public or private purpose within its area, and to construct 
works for this purpose on any site acquired in the ordinary 
way. Consequently, money for the combined lighting and 
tramway works which has been erected at Cardiff could 
have been borrowed under the Cardiff Electric Lighting 
Provisional Order, and current could then have been supplied 


= 


adopt ав а general rule. 


to tramways from this station without any objection being 
raised. ' This, then, is the course that other municipalities 
desiring-to combine their two electricity undertakings should 
If, on the other hand, difficulty is 
anticipated in acquiring a site for new works without powers 
for compulsory purchase, they should make sure of their policy 
and requirements in this respect. beforehand, and when they - 
draft their special Act take warning by the mistake made at 
Cardiff. And, above all, let them remember that the Local 
Government Board occasionally moves slowly in granting 
sanction for loans ; it is better that they should anticipate an 
increase in their loan before it has actually occurred, and 
obtain sanction in advance to borrow money for more plant, 
than that they should anticipate the loan, put down their 
plant in advance, and afterwards endeavour to obtain sanction 
for the plant. 


OBITUARY. 


— 
. JOHN HALL GLADSTONE. 


It is with profound regret that we announce the sudden 
death of Dr. J. H. Gladstone, D. So., Ph.D., F.R.8., which 
took place on Monday at his house in London, at the 
age of 75 years. Only a few days ago Dr. Gladstone was a 
familiar figure to us and to many of his friends, as he took 
an active part, with his customary geniality and wonderful 
virility, at the British Association meetings at Belfast. He 
seemed then as vigorous as in many years past, when he has 
paid his usual visit to the annual meetings. His step was as 
elastic, his interest as keen, his sympathies as kind as ever. 
Many leaders of science have lost a rare comrade; many of 
the young men in the ranks of science have lost a helpful 
and sympathetic friend. | 

John Hall Gladstone was born in 1826, and early showed a 
fondness for scientific pursuits. So thoroughly, indeed, did 
he take up scientific research, and with such originality and 
keen intellectual perception did he pursue his various lines of 
investigation, that at the remarkably early age of 26 years he 
was elected a Fellow of the Royal Society. Although 
Dr. Gladstone was under no necessity to adopt a scientific 
career as a means of livelihood, he followed it with profes- 
sional zeal throughout his long and busy life, and he certainly 
is entitled to rank with the leading physicists and chemists of 
the last generation in this country. The chief point of 
contact between his researches and electrical industry was 
the lucid theory of the secondary battery which, in conjunction 
with Dr. Tribe, he published some 15 years ago, in which 
the importance of the part played by lead sulphate in the 
action of the lead accumulator was systematically examined 
and clearly insisted upon. Dr. Gladstone was, іп 1847, eected 
firat president of the Physical Society of London, and three 
years later he was elected president of the Chemical Society. 
For a short time he occupied the Fullerian chair of chemistry 
at the Royal Institution. He was the recipient a few years 
ago of the Davy. medal awarded by the Royal Society. 

. It is announced that Dr. Gladstone’s funeral will take place 
to-day at St. Peter's, Kensington Park-road, at 2 p.m. 


Manufacture of Water Gas by Electric Heating.— The 
Practical Engineer states that Schmidt, in comparing the 
economical value of coal and electricity as sources of energy, 
arrives at the conclusion that on the average only 80 per cent. 
of energy is utilised in the former case, whereas in the latter 
case it is 90 per cent. For this reason he recommends that 
electrical heating be used in the manufacture of water gas, 
instead of the usual process of supplying the necessary heat 
by direct combustion under air blast. He bases his calculations 
on the economical conditions existing in Switzerland, and 
expresses the opinion that it would be easy to adapt carbide 
furnaces to the manufacture of water gas. " 
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CHELMSFORD. LIVERPOOL. LYMINGTON. 
Usdertaking Worked by ............ Chelmsford Electric Lighting Co, Liverpool District Electric Lighting Co. (Ltd.). NI ream 
Date of Commencement of Supply | April 14, 1890. | September, 1897. 
System of Supply .. ... . Alt.-curr. transformer sub- stations; 2 and -w. I Low- pressure continuous current. coe ours, 3-wie. 
E Arthur H. French. W. Miles Horsfall. E. Hesketh. 


YEAR ENDED DEC 31, 1901. 


DEC. 31, 1900. DEC. 31, 1900. | DEC. 51, 1901. D. 21,1901. 


QUANTITIES— e 
Units generate sron 568,921 — 76,699 
„ BOLD CORAL) aonni aaan 482,906 102,925 126. 5689 48,591 
„ sold to consumers 304.854 91,191 110,456 31,437 
„ sold for public lighting, &. ...... 164,187 11,754 16,2 ‚255 17,154 
„ sold for traction... . . nil -- nil 
used on works .......-4 а... 13,865 — 9,028 
UNITS SOLD per MEAN 8 c.p. CAPACITY 25:5 25:6 144 951 
Actual maximum supply demanded . 274 kilowatts 349 kilowatts — 2235 чота, 55 kilowatts 
F эсде Ар» жакшада абаз д 201% 15:977 — .' 101% 
Number of public lamps 20 are, 263 glow 20 arc, 267 glow 16 (10 amp.) are [12(10amp. гов р.) 2 (5 amp. engl. are, 107 
Number of consumers . 395 442 — glow] — [se. p.) glow 
Connections to mains in 8 e. p. at end year 15,417 12,578 17, 7,612 4,557 
CAPACITY of PLANT in KW. at END YEAR 605 261 348 62 
Total Per kilowatt] Total. Fer kilowatt Total Per kw 
CAPITAL— * | capacity, | ^ | сарасібу. | capacity 
AUTHORISED (TOTAL)......... COPIER = — — = F: ет 
FEE oesecees stat iens oo do va po red on euo — — £50,000 | £144 — — 
Loan (including Debenture charges) — — — — = — 
RECEIVED (TOTAL) . .. . + | £19,880 | £191 50,000 144 £3,275 £528 
einne 49,880 191 50,000 144 3,275 | 528 
Loan (ineluding Debenture charges) — — — — nil. ' = 
AUTHORISED, NOT RECEIVED (TOTAL) 2 9e. = zi 185 — 
Share (un issued ..... — — — — — | — 
Share (uncalled e ees — — — — — — 
Loan (including Debentures) ..... — — nil — — ba 
REPAID (ТОТАТІ,) .......................... — — nil — | — — 
RESERVE OR SINKING FUND............ — — = — — А 
DEPRECIATION FUND .................. 713 2˙73 1,240” 366 l| — ᷑ ĩü! 
EXPENDED (ТОТАТ,)........................ 32,972 126 37,909 109 1 22619 365 
Lands and building . 54014) 207 540141 155. [( 2184" 552 
CT 10,378 | 397 | 111509) 320 || 11,5994 187 
MAU UEIT E T КҮТТҮ 16,7 64:2 20,950 602 5,640 . 
Miscellaneous... 15 vasa e e eoe TT 421 1:64 428 1°23 3,196¢ 
BALANCE OF CAPITAL ACCOUNT ...... 12,091 547 19344312 
er unit of 
Total. total units Total. total unite Total. 
REVENUE— .. 
——————MÁÀ £7,594 37144. £3,106 5:886d. | £1,124 | 55544. 
Revenue from supply — 5,959 2:961d. 2,707 5°133d, 
у. Meters, &с._............... 254 0:1164d. 122 0:231d. | 36 
н public lighting ............ 1,051 „| 0°522d. 271 0°514d 277 
8 supply for traction ...... HN -- nil — il 
miscellaneous sources . 350 : 0°174d. 0°013d, 842 
EXPENDITURE— | e dq 
TOTAL ООЙТ — (esce A £6,247 31044. £2,073 3 928d. £807 
TOTAL WORKS СОВТЗ ..................... 5,870 2:918d. , 2'4394 | 604 
Generation of Electricity .. . 5,852 2:6604. 948 1'796d. 546 
Fuel (including cartage, &c.) ...... 5,607 177934. 597 1˙131d. 291 
Oil, waste, water, stores 228 0:113d, 74 0:140d. 
Wages at station 798° 0:397d. 243° 0°4604. 212^ 
Repairs & maintenance at Station 7194 0˙557d. 54 0°064d. — 
Distribution of Electricity | ..........—.... 452 ‘225d. 321 0°609d, 15 
Wa MG AE eee E 266 ¢ 0:1324d. — — c 14: 
Repairs, renewals of mains, &c. ... 186/ 0:092а. ; 521^ 0:603d. 17 
Public Lighting. . 66 0 083d. 6 00144. 18 00344. 48 
Fe ? : 0*0174. ` 
"eere wa ˙ PME | 05 | 0054. 6 | оома || 10 | бора } 45 
MANAGEMENT CHARGES, &0. ......... 376 0:187d. ; 192 1:846d. 786 1489d. 203 1 003d. 
Net Rense дезе «зенде tees see ee 10 0*005d. 10 0:005d. — E — — 
ande „ 49 00244. 148 | 00734. 102 02884. 100 01894, 60 | 0'296d. 
Nanagoemene 6 6 60 317 0: 158d. 367 | 01824. 690 | I'608d. 686 18004, 148 | 0°707d. 
A T И 144 0:0724. 177 0:088d. 501* 1:1684d. 4923 0:933d. 821| 04054, 
Stationery, & GG. . . . eee - 89 0:0194d. 28 0 014d. 14 0:0334. 33 0063. 4 
Establishment charges 80 0:040d. 39 0:019d. 45 0:105d. 115 0:2184, 24 | 01194, 
Law charges, &. eere 0:0274. 0:061d. 130/ |  0:3034. | 33 0°163d. 
X to mean Total. % to mean Total, X to mean Total | ^ to mean Total. 
FINANCIAL RESULTS— cap.exp'nde cap.exp’nded . сарехр 'nded 132 СЕЕ nded € d: 
WORKING PROFIT FOR YEAR ......... $13% | £2,812 591% £567 182% | £1,028' | 290% £365" 215% 
Carried to Depreciation Fund...... — 800 1:68% 472 1:51% 529 1:49% = 
Carried to Reserve Fund ............ — == — r | е — ас 
Net int. on loans (incl. Deb. charges) 1:627 1,460 307% — — 1,119 316% 15° 0088 
Net profit for the year 1177 402^ 0:845% — — 1,618 457% 579? 221 
BALANCE FROM LAST ACCOUNT ...... 2017; 1.362 2 86% — 2 551 1557 nil 
Do. AVAILABLE for DISTRIBUTION, &c. 3177 1764 | 371% = " 2,169 6'12% 379” 2247 
Vcc — — — = dim — — 4 
ORDINARY DIVIDEND PAID ........... К = = 34% лар 4% — 2 
PERCENT. of TOTAL. COSTS to REVENUE 2%, / 118% 667% | 71:8% 
Expenditure per mean kilowatt capacity £10. 6s. 5d. £8. 4s, 5d. £8. 88. 10d. £6. 16s. 5d. | == 
REVENUE PER MEAN KW. CAPACITY £12. 10s. 10d. £12. 17s. 2d. £10. 18s. 2d. £10. 4s. 2d, MÀ 
REV. PER 8-C.P. CONNECTED, MEAN... 11s. 7d. 10s. 6d. 4s. 6d. 4s. 1d. | — 
Price charged for lighting, per unit ... 6d. 6d. 6d. | 7d. to 4d.* 
? for power, per unit ...... 3d. [32c.p. glow ód. [lamp od. 54. | — 4d. to 14d." 
А for public lighting. iam 108. arc, O2. 68. 10d] £25 arc, £5. Zs. glow 4d. per unit 4d. per unit 212 are, £2. 15s. 
Receipts per unit for private supply .. 4:694, 4: 89d, 5 77d. 5 89d. f 5'54d. [glow 
» " for public lighting... 1:444, 1:594, 3˙89d. 37d. | 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounte 
of which have been analysed, together with the dates on 
which statements and spelen of accounts have aan — 
ерт 26, 1902 


В 
unicipal) т. 11, 1909 
Barking Town (Municipal) Oct. 8. 1902 recie upon · Hull au. Y y 18, 1000 


Barnsley (Municipal) ......June 27, 1902 Kingston -on- Thames (Mun.) June 90, 1909 
Bath (Municipal) ... = —.. April 90, 1900 | Lancaster (Municipal)... .. .. July 95, 1902 
Leer oder ra =m = ~ Aug. 5 1009 Leeds (Municipal). June 27, 1902 
Belfast ) = – = ~ Aug. 902 | Leicester (Municipal) .. . Jan. 96, 1900 

(Compas e» Be 18° 1899 Leith (Municipal) PEENE PRA May 17, 1901 
Blackburn (M pal) . Feb. 7, 1903 Leyton (Municipal) =.. Nov. 1, 1901 
Blackpool (Municipal Oct. 4, 1001] Liverpoo! (Машіораў — — Apri 4, 1902 
Bournemouth Company) - April 18, 1902| London Elec. 8 upply Co Sept. 5, 1902 
Bolton (M ) =e ae oe o NOV. 29, 1901| Londonderry ( Municipal) . .Feb. 16, 1900 
Bradford July 12, 1901 | Manchester (Municipal)....Aug, 29, 1902 
Brighton (Mu = = Sept. 12, 1902 1 Supply Co Apr. 25, 1902 
Peaks C (Kent) ( см 16' 102 Neweeasie and et (Go.) Oct. 6 1809 

ay ew an 

— — боз 20, 1201 


n (Co.) June 6, 05 Newcastle-upon-Tyne ( Dec. 
) „Реб. 7,1 Newport (Mon, -)(Municipal)Jan. 11, 1901 
Burtoa-upon-Trent (Mun) July п, 1001 N pton (Company) Oo. 90, 1809 


Bury (М y ОЕуЕ July 11, 1902 Norwich Company) ..Bept. 19, 1902 
Cambridge ( 5)... June 18, 1902 Notting (C ompany) = — June 6, 1902 
Canterbury (Municipal) .... 1900 RE: .. Dec. 27, 1901 
Сами (M. 22 .. . . Oct. 25, 1901 Oldham (Municipal) .. Aug. 29, 1902 
Charing ( mpeny) Har. 98, 1908 | Oxford (Company) ..—.—.. June 18, 1902 
Chelsea (London) (Co.) pr 11, 1902|Pontypool(Company)......May 8,1901 
Cheltenham (M Har. 14, 1902 Portamouth (Municipal) — .. Oct. 25, 1901 
Chester (Municipal). ug. 22, 1902 Prescot (Company) .......Deo. 8, 1899 
Clty of London ( pany).. April 25, 1902| Preston (Company) - Dec. 14, 1900 
ell ( ) as on ‚ 1902 (Company) Dec. 21, 1900 
Coventry (Municipal) ...... Feb. 28, 1900 | Richmond (Company) . June 20, 1900 
Crewe (Municipal) .July 11, 1902 |Salford (Municipal) . Jan. 24, 1902 
don (Mun )- .. Nov. 22, 1901 St. Helens (Municipal) . Jan. 10,192 
Palace ct (Co. ) Sept. 13, 1901 St. James & Pall Mall (Co.)- .Mar. 21, 1902 
Qfunici oom = e Jan. 26, 1900, St. cras (London) (Mun.! Sept 5, 1902 
Dews (M pal) Feb. 15, 1901 | Scarborough (Company) . Sept. 19, 1902 
Dundee (Municipal). 6, 1901 Shoreditch (Municipal) ....Jan. 81, 1902 
Bastbourne (Municipal) Mar. 14, 19002 Smithfleld Markets, Lond. (Co.) Mar. 8, 1901 
Bdinburgh (Municipal) .. .. рео. 6, 1901 | South London (Company .May 16, 1902 
Bxoter (Munici .. Aug. 6, о аап Shields (Munici )..July 4, 1902 
Folkestone (Com ) May 2, 1902 gontnampton ( unicipal) Aug. 1, 1902 
Glasgow (Municipal) —....Sept. 12, 1902 ,Southpo (Municipal). 17, 1902 
Glouceater (Municipal) ....Aug. 80, 1901 8’ afford (Municipal). ....- Aug. 16, 1901 
Great Varmonth Mnu.) ....Dec. 13, 1901|Stepney (Municipal)........ Oct. 8,1902 
Greenock (Municipal) ...... Aug. 89, 1901 Sunderland (Municipal) .. Aug. 1,1902 
Quernsey (Company) Sept. 26, 190? Taunton (M гавіоірај June 16, 1899 
Guildford ap pan ~= -.Oct. 19, 1900 Tun (Мап.) ..Aug. 29, 1909 
Halifax (Munic d. Deo. 27, 190! Wakene Manic Spal) &« Deo, 1, 1899 
Hammersmith (Municipal) .. Nov. 15, 190 Walsall (Municipal)... ay 23,1902 
Hampstead (Munic Nov. 22, 1901 Wandsworth (Company) - Мау 9,1909 
Hanley (M pal) . - Aug. 9, 1 Westminster (Company) -. April 4, 1903 
Harrogate (Municipal) ...Jan. ЧЕТ? 1 Whitehaven d Feb. 8, 190) 
Harrow ( y) 2. 2. . DOC.. 21, 1900 Winchester (Company) ....June 20, 1902 
Hastings (Maplcipal) e cca ud July 18, 190 2 Waking (Con — m(Co.) - July 19, 1901 
D July аг wol nicipal) Jan. 24, 190 

Hove ( y) -e = ~ a o uly 18, 1902 sre. ans ап ап. 
lee gd May 28, ее Woolwich spon —-. May 81, 1901 
Hull (Municipal) . ..July 4, 190 2 Worcester (Municipal) —. Apri 15, 1902 


Che)msford Electric Lighting Co. 

These accounts present very satisfactory figures in the costs 
columns. It may be noticed that the distribution of the 
costs is rather unusual. Thus, in point of merit, the works 
costs given are far behind the management and property 
charges shown. To some extent this is probably due to the 
large proportion of the salaries included under generating and 
distributing costs. Even во, however, the wages at station 
item shown, including as it does £298 salaries, is by no means 
high for company-worked stations of similar magnitude. 
The only other generating cost still somewhat high is that of 
fuel, though its present value of 1:29d. has been reduced from 
the 1:790. in 1900, The total costs are considerably below 
the average—a result due primarily, as we have hinted, to 
the exceedingly low stores and repairs at the station and 
management charges. Notwithstandmg the very moderate 
total revenue, the working profit was highly satisfactory at 
5:91 per cent. of the mean capital. This result is due rather 
than to anything else to the very moderate capital expendi- 
ture relatively to the output. Out of the year’s profit £800 
was allocated to thestarting of а renewalsfund. The balance, 
together with £1,862 from 1900, enabled an ordinary dividend 
of 4 per cent. to be paid, leaving £365 carried forward. The 
report states that the premises adjoining the company’s genera- 
ting station, and formerly occupied by Messrs. Crompton, have 
been taken by а firm of motor-car builders, who are driving 
their machinery by electric power supplied by the company. 


Liverpool District Electric Lighting Co. (Ltd.). 
This little undertaking is making steady progress, not only 


in building up its business but towards making it remunera- 


tive. The load-factor appears to be very low in value, and 
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this must militate seriously against favourable costs being 
shown. Owing to the relatively small station wages and 
repairs expenses, the generating costs present a satisfactory 
figure in the circumstances and considering the nature of the 
fuel bill. Less satisfactory are the management and property 
charges, which appear excessive even in relation to the load- 
factor and the modest output of the station. The works and 
total costs are too high also. 

The Gateacre portion of the business has been disposed of 
to the Garston and District Electric Supply Co. The surplus, 
after payment of expenses, was £1,909, from which £468 
preliminary expenses was written off, leaving £1,441 to form 
a reserve forZequalisation of dividends, The net rents from 
the free wiring business amounted to £95, but as £100 was 
also written off the free-wiring account, the net revenue 
account suffered to the extent of £5 from this cause. After 
payment of a 34 per cent. ordinary dividend for the year £480 
was left to be carried forward. | 


Lymington Electric Light and Power Oo. 

The results attained in 1901 by this company are very 
creditable for an undertaking in its first completed year of. 
working. With the small output of 48,591 units sold and a 
load-factor of 10:1 per cent., the conditions disarm criticism. . 
Yet a working profit of 2:15 per cent. of the mean capital was 
reached, and ап ordinary dividend of 4 per cent. paid. No. 
interest was paid during the year upon the loan capital which 
was provided by Messrs. Edmundson. Of the profit £48 was 
contributed by the wiring business. 


REMARKS TO TABLES. | 
CHELMSPORD.-—2a Machinery £12,628, accumulators £295, meters @2,214, instru- 
ments £556, transformers £2,244, b Over-expended. c Pro tion of salaries 2249, 
wages 2540. d 07 buildings £6, engines and boilers £567, amos, exciters, trans- 
furmers. motors, &c., £18, other machinery, instruments and i tools £128, accumu- 
lators £5. e Proportion of salaries £88, wages £183. f Of mains £140, of apparatus 
on consumers’ premises £57, at distributing stations £9. g Law £11, Insurance £81, 
anditing 217. A After writing off £153 for гановати, expenses, i Machinery 
£14,576, accumulators £295, ue xs 2,477, еа £556, transformers 29,893. 
j Proportion of salaries £208. dings £3, engines and bollers 496, dynamos, 
exciters, transformers, motors, ас: - £1. other instruments and tools £36, wares on 
repairs 6111. ¢ Proportion of salaries £99. m Of ma £51, on consumers premises 
£A, at distributing statione £1. n Insurance £111, auditing 212. 


LIVERPOOL.—2a Lands £787. b Machinery £8,181, accumulators £078, meters £987, 
instruments £229. o No salaries included. d О? mains £1, at distributing stations 
£°9, of apparatus on cousumers’ premises £8. e Directors £350, salari s of en 
neers, secretary, clerks, &c., £161. / ‘Auditing £14, law £96, insurances Ms 0, 

g Machinery £8,536, accumulators £1 052, meters £1,309, instrumenta €233. R Of 
810 £197, apparatus on consumers pre remises £9, at distributing stations £115. 
$ Attendance and repairs. j Directors £200, engineer-, secretary, clerks, &c., £592. 
* Auditing £26, Jaw 26, insurance 213. 1 After deducting £5 balance from free 
wiring account. эл Received, lueluding гү bank interest, £284 interest and pur- : 
cbase money in Gateacr : undertaki ing and £648 profit on manufacturing business. 
n Exclusive of £144 dividend equalisation reserve, being surplus from sale of 
Gateacre undertaking. | 

LY MINGTON.—a Maximum demand меш; 6d. on prepayment. b Maximum 
demand system. c Lands £710. d Machinery £5,288, accumulators £1,115, meters 
£1,464, instruments £843, public lamp: £2,989. e Wiring and motors 42.929, coat of 
provisional order £267, f Over.expended. 9 Rental of motore and wires." h Pro- 
portion of salaries £14. i Proportion of »alaries £7. j Of x edge on consumers 

remises. k Attendance and renewals. I Proportion of salaries. m Insurance E10, 
aw £17, auditing £6. n Includes £48 profit on wiring. o Received. p No interest 
"s paid during this year upon the loan capital which was provided " Messrs. 

mundson, 
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« WHITE COAL” IN FRANCE. 


France is one of the countries in Europe where water power 
is plentiful. From the slope of the mountains forming its 
eastern and southern borders—mountains snow-capped all the 
year round—swift streams run down to the valleys. -Advan- 
tage bas been taken of the water power thus available to 
instal, principally in the eastern part of the French Alps, 
numerous hydro electric stations devoted either to the dis- 
tribution of the electrical energy to distant places or to its. 
utilisation on the spot for electro-chemical or electro-metal- : 
lurgical purposes. The legal system relative to water power 
in France is, up to now, that owners of the borders of a stream 
which can be used neither for accommodating barges nor for 
floating wood props possess the water rights, and can utilise 
them up to mid stream if they possess only the border on 
one side, and on the whole stream if they own both sides. 
The water may be used either for irrigating or as motive 
power, with the only restriction that it must be given back at 
the limit of the boundaries along the stream, except such 
water as has been absorbed on their own land. This 
presents many inconveniences. When the value of water 
power began to be fully realised a rush took place, and some , 


- 
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sharp individuals succeeded in securing water rights on the 
most promising sites at a low cost. These water rights were 
afterwards sold at big profits to financial societies, who erected 
hydro-electric plants. Such was the job of the pisteurs. But 
this job was not always successful. Suppose along the 
stream sought for by the pisteur some landowner having a 
border only а few feet long refused to sell his ground or his 
water rights, then the whole scheme of the pisteur was over, 
as it could be opposed by the barreur de chute, as these 
landlords were termed. | | 

Of course, pisteurs and barreurs de chute were the terror of 
people wishing to establish important hydro-electric works in 
suitable sites on sound financial bases, as these nearly always 
met either one or the other to oppose their schemes or to 
make it extremely expensive. From this arose a number of 
lawsuits, with the result that the public powers, eminently 
disposed to interfere with the things for which they are not 
wanted, thought they could find in this some profitable bargain 
. for the State, They declared that the landowner along a 
stream was well entitled to the possession of the borders and 
the bed of this stream, but not to the slope and the flowing 
water, which, they said, belonging to nobody becomes thus 
res nullius. The landowner had consequently no right to the 
energy stored in the water and due to the difference of level 
between two determined planes. From the well-known theory 
that What belongs to nobody belongs to the State,” the 
public powers framed a law, not yet submitted to Parliament, 
from which concessions of water, power are to be given by 
auction for a given short number of years. The concession 
would be granted under certain severe conditions, amongst 
which are to supply water and electrical energy at fixed low 
‘rates for public services and to give financial assistance to 
enterprises of public utility in the neighbourhood as reauired. 
Compensations were to be given to people using the water and 
turned out by the concession, but nothing was left for the 
owners of stream borders поі -effectually using the water. Ву 
. the end of the coricession, the waterfall, hydraulic and electric 
machines, mains, &c., became the property of the State, which 
is to put the concession again up to auction for another period 
of time, the amount of money thus obtained coming to the 
former holder. ; 

This is clearly a trial application of communism. The fear 
of the passing of such a law has succeeded in grouping a 
number of manufacturers possessing or utilising water power 
for the purpose of opposing and proposing alternatives to it. 
To make the thing clearer to people not directly connected 
with the question, they organised for the beginning of last 
month a special meeting called the ** Congress of the White 
Coal,” white coal being the name given to the snow which 
constitutes the summer storage of water for the mountain 
streams. The city chosen for the locus of the Congress was 
Grenoble. The members were first to visit the numerous 
hydro-electric plants in its vicinity, to proceed from tbere to 
the north and -lastly to Chamonix. This meeting has been a 
great success, and will have, we hope, useful reaults; 560 mem- 
bers were present, amongst whom were three former ministers, 
MM. Hanotaux, Guillain and Boucher, and numerous nota- 
bilities of the electrical world. The president of the Congress 
was M. Pinat, director of the Allevard Iron Works. The Con- 
gress was formally opened on September 7th, by speeches from 
MM. Pinat and Hanotaux. There were two sections, one legal 
and the other technical. No account of the proceedings of the 
meeting cdn as yet be published, but the future proceedings of 
this combination of power users will-be watched with interest, 
а particulars thereof, when.available, shall be given to our 
readers. | 


The New York Subway Railway.—The new power house 
which is about to be erected for the above railway will be 
580ft. by 200ft. by 115ft. high, and will contain eight 
8,000 н.р. engines, each directly coupled to a 5,000kw. alter- 
nating-current generator. A coal bunker to contain 15,000 
tons of coal is provided for off the boiler room. The cars for 
575 о the railway ате 496%, long, with a seating capacity of 
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ROCK-DRILLING TESTS. , 


We have received from the British Schuckert Electric Co. 
the following tabulated particulars of a series of tests of rock 
drills at the Dusseldorf Exhibition. The tests were arranged 
by the Prize Committee of Mining in the boring hall "—a 
place doubtless familiar to many of us :— 


Pressure of 78lb. per square inch. 


4 


Dia. of Boring | Dia. of |Depth of 


Type of drill. | piston time hole hole 


limit | drilled | drilled 
in mm. | 3 min, | in mm. in mm. 
Bochumer drill (Flottman & Co.) . 70 5 55 65 
Duisburger Jüger dril (Bechem 
and Kectmann) .............. ...... 170 8 40 251 
Unterbarmen Frölich drill (Frölich 
and Klupfel) ........... T 75 3 40 260 
Wärwolf drill (Hoffmann & Co.) 70 3 40 500 
Triumph drill (Schwarz & Co.)...... 85 E 40 504 
Combined Meyer-Schuckert drill... | 75 3 40 | 404 
The Meyer-Schuckert drill showed nearly 55 per cent. better resulta 
than the second-best competitor. "a 
Pressure of 405b. per square inch. 
Unterbarmen Frölich drill ......... 75 3 40 125 
Waürwolf drill ........................... 70 ó 40 135 
Duisburger Jäger drill. 70 3: 40 145 
Meyer-Schuckert drill ...... ........ 15 ó 40 165 


All competitors use the same boring frame and the same stone—a very 
hard Black Forest syenite, The competition was restricted to drills of 
10-75mm. diameter piston, which can be taken to rank equal, as although 
the 70mm. drill had a smaller surface, it worked with a correspondingly 
greater number of strokes. The Triumph drill had a diameter of 85mm., 
contrary to regulations. The work done is, therefore, to be taken at 
about $$—z.c., 504mm. instead of 390mm. 

In the second test the Triumph drill was withdrawn, as its owners 
declared they could not work with во low a pressure as 4041. per equare 
inch. The Bochumer drill was also withdrawn for same reason. 


THE SMOKELESS COMBUSTION OF BITUMINOUS 
FUELS* — | 
BY W. H. BOOTH. 


Engineers are taught at collega that combustion can only take place 
in the presence of a sufficient supply of oxygen at a sufficiently high 
temperature. An ordinary class-room experiment is to surround a 
candle flame with a coil of wire, which abstracts heat so rapidly 
from the flame as to: cause combustion to cease, and the flame ш. 
extinguished. This experiment contains the whole secret of com- . 
bustion. When engineers go out into the world, they find that tbe , 
burning of coal and generation of steam are carried out upon lines 
which are quite opposed to the principles they were taught at college, 
and more upon the lines of the refrigerated candle-flame experiment. 
They become aware that the daily practice of steam raising, while 
opposed to theory, is very far from good, and they are told that it is 
not possible to burn bituminous fuel except with evolution of smoke. 
Most engineers acquiesce in this very lamentable atate of affairs, aud 
are the more inclined to do so, because, where teachers of engineer. 
ing have been responsible for boiler arrangementa, they are unable 
to find that these present any differences from’ the common herd. 
The modern steam boiler is, in fact, quite as primitive as a common 
pan set directly upon a fire to boil. An African savage, with a gourd 
as his pot, places this to boil just as scientifically as do our professors : 
of engineering place boilers. The modern boiler maker merely sells 
boilers. The consulting engineer, who ought to order their setting, 
accepts the methods of the savage, the impoasibility of which, in 
respect of good results, he has taught, or has been taught at college, 
but has not comprehended. | 

There are certain fuels which burn tn situ. No flame 18 prodaced. 
They waste away when exposed to air, and the wasting 8 
becomes brilliantly incandescent. Such fuels are wood, charcoal, 
coke, or anthracite coal. Because of this peculiar manner of com- 
bustion, such fuels may be burned directly below heat absorbing 
surfaces, and combustion will be very perfect, but even with fu 
of this description, a certain mingling into one stream of all the pro 
ducts of a fire may be of advantage, because such a fire may be 0 
uneven thickness, and, in places, may admit too much air, that 
serve to burn the carbonic oxide that has been formed where the 
fire is too thick. In other forms of fuel known as the bituminous and 
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' semi-bituminous coals, which contain hydrocarbons, the problem of 
industrial combustion is more difficult. In the first place a bitu- 
' minous coal qe through two distinct processes when burning; 
first the hydrocarbons, which are volatile, are distilled off by the 
beat of the bed of partially consumed fuel into which the fresh coal 
is thrown. The hydrocarbon gases will burn with a flame of greater 
orless length if raised to a sufficient temperature with a suitable 
amount of oxygen. While they are being distilled they absorb so 
much heat that the solid carbon, from out of which they are driven 
by the heat, does not itself ignite. Its temperature is kept too low 
for combustion. When the hydrocarbons have been evaporated, the 
solid carbon begins to acquire heat from its position on the hot fire 
below, and soon it acquires the temperature of combustion and begins 
to combine with the oxygen passing by and to glow with its own 
incandescence. Its future behaviour is simply that of the solid 
carbons first named, 


Engineers are more concerned with the behaviour of the hydro- 
carbons, These, as explained, burn with a flame of greater or less 
length according to character and temperature. Thus certain Welsh 

of a bo- called smokeless variety burn with a short flame. This 
flame is short because the hydrocarbons, whose combustion causes 
the flame, are burned in a short space. Hence it is that, even when 
the boiler is placed near to the fire surface, these coals will often 
burn without smoke. The long flaming bituminous coals give off 
hydrocarbons, either of such large volume or peculiar constitution 
that they require much ter space in which to complete their 
combustion. It is essential that this space should be of such a 
nature as to its surroundings, that the temperature of the burning 
pases shall be kept sufficient to ensure continuous and perfect com- 
ustiop. If this. be not done the ny drogen may, perhape, burn, but 
the carbonaceous particles will not burn but will be separated out in 
the flocculent form as soot. It seems probable that the worse the 
condition the longer will be flame up to a certain point ; that is to 
say, if the cooling effect is moderate, во as not to extinguish the flame 
altogether, this may continue many feet, but if the cooling is rapid, 
as when the gases are sent directly from the furnace between cold 
water tubes, the flame will be at once extinguished. Where the 
furnace is entirely of a non-heat absorbing nature, the combustion 
will be rapid and the flame will be reduced in length. Ifthe process 
of combustion of bituminous fuel be analysed, some idea may be 
formed of what really occura. 


When carbon is burned to its first oxide it develops 4,415 British 
thermal units per pound. When to its second oxide it develops a 
total of 14,647 units, or 10,232 units more. The difference is 10,232 
- 4,415 = 5,817 units, and it is usual to look upon this as the latent 
heat of evaporation of carbon, This is not known to be true, the 
opinion of Berthelot being that the latent heat is some further 
amount, which he terms e. The commonly-accepted figure of 5,817 
is at least less than the truth, and may be used in the present Paper. 
In a piece of bituminous fuel the whole of its constituents are solid. 
There is solid hydrogen as well as solid carbon in the hydrocarbon 
gases which are distilled from the coal. Before these solid substances 
can become gaseous they must be supplied with the latent heat 
neceasary to vaporise them. The chief absorber will be the carbon. 
Of each pound of coal in a furnace, let a sample be assumed con- 
taining 50 per cent. of fixed carbon and 33} per cent. of volatile 
carbon, the remainder being hydrogen, oxygen and nitrogen. Neglect- 
_ing everything but the carbon, it is obvious that the heat generated 
from the fixed carbon will be 7,324, or 49, of 14,647 thermal 
. units. To vaporise the volatile carbon will require 1,939 thermal 
units, or 334 per cent. of 5,817 as a minimum. 
The net quantity available at the grate is thus only 5,385 B.T.U., 
and this amount is all there is to produce the temperature of the 
furnace products. This will barely give a third of the temperature 
given by solid carbon, and even this is subject to some reduction 
on account of the vaporisation of the hydrogen and other from 
the solid. Generally, with bituminous fuel about half the fuel burns 
at the grate and half is volatilised, and the heat available per pound 
of products is one-half available to give temperature and one-half 
.absorbed in volatilisation. If, therefore, the volatilised portions 
could be removed without combustion the net heat would be very 
small. But where the volatile arbres are finally burned the total 
heat of the fuel is finally secured, but considerable е їв necessary. 
It seems probable that per pound of fuel about one-fourth only of 
the total heat capacity is secured at the grate, and the remaining 
three-fourths along the total path of combustion, and this path must 
not be cooled below the temperature proper to combustion, or there 
will be smoke and loss, 
If the various boiler settings adopted in practice be examined, it 
will be found that very scant attention has been paid to the ques- 
tion of the continued combustion of the bituminous fuels beyond the 
grate. Internally-fired boilers are well arranged as 8 the 
form of furnace, and the direction of flow of the gases over the 
length of the fire. Mixture of the gases is well provided for, and 
space is provided for their continued combustion beyond the bridge, 
but the arch of the furnace is water cooled, and the internally-fired 
boiler is thereby brought down from an easy smokelesenese to a critical 


position of being smokeless or the reverse, according as the condition 


of the draught and the fire may decide. As though to render the 
critical position one of certain smokiness, boiler makers have long 
persisted in placing water pipes across the flue tubes. These baffle 
and extinguish the flames, and have never yet been shown to have a 
good effect, even on evaporation. As a fact, they are worse than 
useless in this respect and an incentive to smoke production, their 
evil effect being well seen by comparing the condition of the flues in 
Lancashire boilers with and without these useless encumbrances. 
There is considerable difficulty in Jining the furnace of a Lanca- 
shire or other internally-fired boiler with fire-brick so that the 
water-cooling effect may be prevented, because the lining would so 
much reduce the furnace diameter. This, however, should prove 
gu ‘ i 
ln the ordinary setting of the water-tube boiler is seen the abso- 
lute apathy of engineers, and their neglect of sound principles. 
The simple form of water-tube boiler, consisting of a number of 
inclined tubes, is set directly over the fire grate. From every square 
inch of the grate surface the gases of combustion riee vertically 
upwards, proceed at once between the tubes, and combustion is 
promptly extinguished. Here, even if given draught and a sufficient 
total air supply, smoke is inevitable. First, there is no general 
ер action of the gases over the whole grate area, and there 
can be no mixing of volumes containing too much air with volumes 
containing too little This is the fault of all boiler furnaces where 
the gases rise vertically from the grate. In the short distance from 
grate to water tubes, even a short flaming Welsh coal will not always 
sufficiently complete its combustion as not to smoke, for во soon as 
the gases enter between the tubes, they are practically extinguished, 
and soot isformed. Belleville tried to agitate the producta of com- 
bustion by forcing in jets of air to mix everything up in the small 
space of the furnace, but this expedient was very partially successful, 
as might be expected, and though best W may be burned at 
moderate rates of combustion with little smoke, an ordinary bitu- 
minous coal cannot, Yet the ordinary water-tube boiler lends itself 
exceedingly well to a smokeless setti In the first place, the grate 
requires to be arched over with a fire-brick arch occupying the place 
of the lower row of tubes. The boiler itself requires to be raised 
about 4ft. higher than the usual neon and the gaseous products of 
the furnace having been compelled to sweep over the length of the 
fire, are turned back under a second arch which springs forward from 
the back wall of the furnace, and a large combustion chamber is thus 
formed, entirely surrounded by fire-brick lining, whence the now 
peu burned gases escape to the water tubes. Admission of air 
above the fire appears to be essential, as was pointed out by Wye 
Williams years ago. Thus the water-tube boiler, hopelessly smoky 
in its usually accepted form, can more easily be made certainly 
smokeless than can the usual forms of internally-fired boilers. 

The usual form of water-tube boiler and its setting, so blindly 
adopted by electrical engineers, had its origin in the anthracite burn- 
ing localities of the United States Pennsylvania anthracite 18 во 
entirely carbon that it will produce no smoke under any conditione. In 
another form of American water-tube boiler, which is an outcome of 
more westerly or soft-coal areas, the setting is different, and involves 
more or less fally the conditions above described as necessary. This 
shows the influence of environment, while the failure here of the 
anthracite mode of boiler setting again points to the absurdity of 
attempting to employ American methods outeide America without 
proper consideration of the facts involved. The smoke nuisance 
from water-tube boilers has been so great that the fault has been laid 
on the principle of water tubes, whereas it is simply a fault of 
improper brick ш ‚ 

he small tube boiler may be similarly considered. Here, again 
is ordinarily found a large fire grate from which the gases rise 
directly amongst the tubes. The furnace is approximately ‘triangular 
in cross-section, the grate forming the base, and the two sides being 
formed by the sloping walls of cold-water tubes. Such a boiler must 
inevitably produce smoke, for there is no mixture of gases and no 
attempt to conserve temperature to the period of total combustion. 


In the boiler of Mr. Jas. Weir, without any increase in the breadth 
of the boiler at the ordinarily widest part—the grate level—the tubes 
have been differently spread, so as to form the usual triangular 
furnace by means of a ч dk row of tubes only, and between this wall 
of tubes and the main body of tubes space is formed to give a fairly 
commodious combustion chamber. Both the walls of single tubes 
and the first rows of the main body of tubes are enveloped in fireclay 
blocks, in order that the boundaries of both furnace and combustion 
chamber shall be of non-heat absorbing material. The gases which 
rise from the furnace have to pass over the top edge of the furnace 
wall in order to enter the combustion chamber, in which their flow is 
downward, so that they may escape among the tubes by passing 


' below the edge of the second fire-block wall. The products of com- 


bustion are then doubled back on themselves in entering the 
combustion chamber, and a mixing action is secured similar to that 
in the long furnace of the internally-fired boiler, and the correctness 
of the principle is demonstrated by the smokelesaness of the Weir 


"boiler, and it is very interesting tq watch through the sight holes 
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! provided for the purpose the clearing effect of the above fire-air 
admission 


Smoke represents loss of fuel, but in the ordinary boiler furnace 
its prevention can only be secured by the ie a ha of so great an 
exceas of air that loss ensues, and usually the best results are obtained 
from a boiler when smoke is allowed, As just stated, one reason is 
the more moderate supply of air. With a refractory-lined furnace a 
high temperature is secured, and the flame of bituminous coal is 
shortened, so that even the long flaming coals appear to complete their 
combustion within a few feet of the fire. Such coals as the best 
Welsh “smokeless” have naturally so short a flame that they burn 
off within a very short distance of the fire, thereby securing that high 
temperature which is essential to keep a flame short. Thus, the 
shorter the flame from a coal,and the easier it is to keepthe flame short. 
Where a bituminous coal is seen to produce flames extending 60ft. or 
80ft. round the flues of a Lancashire boiler, this must not be taken 
to indicate the impossibility of smokelessly burning euch coals in a 
proper furnace and a combustion chamber of comparatively short 
ength. The very long flame simply indicates that the cooling effect 
of the boiler plates has served to prolong the flames, but has not been 
sufficient to cool them to the point of extinction. The prolonged com- 
bustion implies slow combustion. Higher temperature would shorten 
the period of combustion. 

The general correctness of the principles enunciated are exemplified 
in the locomotive. Though surrounded with cold plates, the sharp 
draught of the locomotive boiler causes the production of a high fire- 
box temperature, but the gases from the grate pass 80 direetl y into 
the cold tubes that the locomotive form of furnace is a very smoky 
one But an arch of firebrick is thrown across the box from side to 


side, springing from the tube plate below the lowest tubes, and com- 
pelling the products from the grate to travel round the higher 
e 


of the arch, meeting a stream of fresh air entering at the door 
and completing combustion in the upper half of the fire-box. The 
path to the cold tubes has been greatly lengthened by the arch, and 
the gases have been made to travel together,and mix with air, and the 
result is more perfect combustion, and a well-managed locomotive does 
not smoke when running under draught. 


Though for years all this evidence has been before engineers, it 
has apparently had no effect with the boiler arrangements of almost 
all modern power stations. First, the badly-set boiler is laid down, 
then follows the period of smoke and fines, and the aid of mechanical 
stokers, of steam blowers and other palliatives is sought in mitigation 
of the evil. Some of these things introduce other evils, notably loss 
of economy, as noted above. Others, as mechanical stokers, which 
might be very successful under properly-set boilers, fail under badly- 
set boilers, and gain a bad reputation undeservedly. The whole 
trouble is, of course, in faulty initial design. The one object of 
modern practice seems to be the crowding of heating surface closely 
upon the fire, to the entire neglect of the production of the heat it is 
sought to utilise. If the many unsuccessful attempts to prevent 
smoke when burning bituminous coals be examined, it will be found 
that they fail on the point of temperature. Air admission and the 
mixture of the furnace gases has been frequently tried, but has failed 
wholly or partially because of lack of temperature. Forced draught 
has more or less remedied many cases, because it has helped to create 
more heat per unit of furnace volume. Masses of incandescent brick 
have effected partial remedy, because they have assisted to tranefer 
heat from periods of ample temperature to periods of insufficient 
temperature, Mixture of the gases to be burned with air, a sufficient 
temperature, and an unimpeded space for combustion to complete 
itself, appear to be the essentials. The first is neglected where the 
gases rise vertically from the grate, though the error can be subse- 
quently rectified. The second can only be secured by keeping the 
burning gas from contact with heat-absorbing surface for a sufficient 
time to enable combustion to become sufficiently complete. The 
third is what is neglected in all cases, where heat-absorbing surface 
is brought too near the grate, and is exemplified in the cross tubes of 
the Lancashire boiler, the fire tubes of the locomotive when the brick 
arch is absent, and the water tubes of all the improperly set water- 
tube boilers. 

The efficiency of heat-absorbing surface is very great. A bank of 

water tubes having an area 27 times that of the fire- will absorb 
the heat from a brilliant fire of smokeless Welsh burning at the 
rate of 4010. per square foot of = per hour and send the waste 
gases away at 600 F. If the circulation of water in the tubes is good 
and rapid, the temperature of the fire being 2,500°F., there is no 
necessity to be in a ү to crowd heat-absorbing surface upon the 
fire. It is better to attend to heat production and perfect combustion. 
This secured, the heat-absorbing surface will remain clean and do its 
duty. Unless such conditions are fulfilled, the smokeless combustion 
of bituminous coal cannot be economically and certainly carried out. 
With these conditions fulfilled, smokelessness is certain. Bituminous 
fuel has a higher calorific peo fhan anthracite where the pro- 
portion of ash is alike, and it will give а calorific effect just in 
proportion to its composition, but on account of the heat absorption 
of its volatile half the grate or actual solid fire temperature may be 
Jess than half that given by anthracite, while the locus of heat pro- 


duction will be extended to the length of the flame. In fine, there 
is nothing in smoke prevention that justifies the uent assertion 
of its impossibily, and it is lamentable that at this late hour engi- 
neers and teachers of engineers should stultify their teaching by 
practising the opposite from what they teach or are taught, in dis- 
regard of the obvious acientific principles that underlie the processes 
of combustion. 
It is distinctly a misfortune that, through business aptitude and 
the capacity to effect sales, the most successful water-tube boilers 
have been of American origin. It originated in the hard-coal district 
of the United States. This hard coal is a pure anthracite that will 
not—cannot—smoke under any conditions. The water-tube boiler 
introduced from America was an outcome of this hard smokeless coal, 
and has been set to work in this country to burn bituminous fuels 
with no variation in the setting or surrounding brickwork, and 
with a callous indifference to the fuliginous effects of such futile 
arrangements, that might be perhaps excused in a mere dollar-hunt- 
ing American possessed of no consideration for this country beyond 
the dollars he could make out of it. But the list of engineers who 
have swallowed the American system whole includes, or has included, 
5 and past- presidents of supposed learned societies and pro- 
essors of engineering, who must surely have known better than they 
worked. The water-tube boiler is not necessarily a smoky boiler, 
even if its present form did originate in the anthracite zone. It can 
be set smokelessly even with less trouble than most other forms of 
boilers, and the reason why it has been so arranged as to foul the 
atmosphere is indefensible carelessness and a neglect of the plainest 
teachings of chemistry and physics. Smoke production, in short, is 
the outcome of methods of combustion from which nothing except 
smoke can be expected. Steam boilers are, in fact, arranged very 
much on the lines of the lamp-black factory. Perfect combustion 
can as easily be secured by following lines that are correct. 


THE SOLIGNAC BOILER.* 


BY W. H. BOOTH. 


The failure of the Belleville boiler to give satisfaction in the navy 
has directed attention to the question of circulation in water-tube 
boilers and emphasised the importance of avoiding obstructions in 
the course of the water tubes. In the Belleville boiler the inclina- 
tion of the water tubes is very slight; their length approaches 100ft., 
and in the course of this length there are very many right-angled 
turns which offer much resistance to circulation, and have been largely 
responsible for the failure of the boiler. 

Some time ago the Solignac boiler was brought to my notice, and 
impressed me with its novel and ingenious construction. A small 
boiler was lately put in my hands to test, and some very instructive 
figures have been obtain The boiler tested by me had a small 
steam drum maintained about half full of water. The lower part of . 
the drum communicates with a flat header, whence issue 113 small 
tubes about lin. internal diameter (25mm.). These extend to a length 
of about 4ft., and are bent back on themselves in the form of a round- 
pointed V, and brought to a second header attached to the upper part 
of the steam drum. The tubes, therefore, discharge above the water 
level in the drum. The lower end of each tube is closed by a brass 
nozzle with an opening of about žin , and the openings from the steam 
drum to the three divisions of the lower header are of small area. 
As during tests each tube dealt with about half a gallon of water per 
minute, it is obvious that the flow through the nozzles must have 
been very rapid. Half a gallon would measure about 140 cubic in, 
and 23 cubic in. per абсо, which the rate of flow represents, would 
demand a velocity of 5fc. per second through a hole of žin., which 
was the actual size of the nozzles of the 113 tubes, The flow in the 
lowest row of tubes would be greater than the average. As no 
evidence of overheating could be found on any tube, it is evident that 
the flow one the nozzles was sufficient to maintain the pipes cool. 

The principle aimed at is to secure a supply of water not seriously 
greater than the tube will evaporate, so that very little water is dis- 
charged with the steam, and the nese proses circulation approxi- 
mates to the height of the water level above the tubes, That 
circulation is steady and uniform is shown by the extreme steadiness 


of the water level in the glass gauges. It is well known that rapid 


movement of either steam or water over heating surface is favourable 
to efficiency. In the Solignac boiler tested the ratio of heating 
surface to grate surface is only 37 tol. Yet this small surface gave 
an efficiency of heat absorption of over 60 per cent, with a rate of 
coal consumption of 43lb. square foot of grate surface, a rate that 
was obtained with a Тае only lin. of water gauge at the base 
of the chimney. A volume of 2} cubic in. of water, when converted 


‘to steam at an absolute pressure of 150lb. per square inch, has a 


volume of 431 cubic in., hence the mean velocity of flow of steam in 
the tubes is fully 46ft. per second. With hot feed thie boiler, with 
ЛО sq. ft. of grate surface, will deal with at least 4,0001b. per hour of 
л ET ад отн ener л ы aS 
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water, and will produce that amount of dry steam. Probably some 
of the tubes deliver superheated steam to the drum. A suitable 
diaphragm separates the steam outlet from the discharge of the tubes, 
ud the drieet steam comes in above the moister steam and assists to 
dry the whole. No trace of moisture is to be found when discharging 
4,0001b. of steam per hour to the atmosphere. ae 

In the small boiler referred to the whole floor space occupied is 
only 27 eq. ft. If supplying steam to a good compound engine on a 
steady load, the boiler would thus produce steam for 250 1 H P. from 
hot feed at 212, and should produce more with a higher draught than 
lin. It might, therefore, be called on to supply steam for 10 1. . r. 
for each square foot of floor space occupied, or about 1 I. H. P. for each 
cubic foot of total volume contained within the casing. 

Such an output is exceedingly high, and points to the value of the 
boiler as a steam generator for small vessels of the torpedo boat type. 
Steam can be raised from cold water in a few minutes, the water con- 
tents of the boiler being small. This rapidity of steam ed points 
out the boiler as an extremely useful adjunct to an electric light or 
power station. By the aid of a couple of shovels of fire from a 
working boiler, the use of a steam jet or fan draught, aud a few 
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of steam and water towards the point of discharge. Carefully-con- 
ducted tests have demonstrated that the Solignac boiler will continue 
hour after hour to produce steam with unfailing regularity, as 
evidenced by the maintenance of uniform water level and the regular 
consumption of weighed quantities of 50 gallons of feed water. 

It has been suggested that the efficiency of a boiler should be 
measured by the product of its equivalent evaporation from and at 
212 per pound of coal, and the evaporation per square foot of heating 
surface. Calculated on this basis, the figure obtained for the Solignac 
boiler is over 114, where the rate of coal consumption is 38}1b. per 
equare foot of grate per hour. 

Most water-tube boilers have a heating surface 50 to 70 times their 

te surface, the latter number being the ratio of a Thornycroft 
oiler. With a coal consumption of 66:8 per foot of grate, the 
Thornycroft* boiler evaporated 8:510. per foot of heating surface 
with an efficiency of 66°6 and a performance factor of 87:4, the heating 
gurface ratio being 1:878 greater than that of the Solignac boiler, and 
the coal consumption per foot of heating surface, therefore, being 
1,530/1,878, or 0:8146 that of the Solignac. At 29 981b. of coal con- 
sumption per square foot of grate per hour the Thornycroft boiler 
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gallons of hot water from another boiler or from the ordinary hot 
feed, this little boiler, in five minutes, could be pouring out steam 
at the rate of 3,0001. or 4,000lb. per hour with regularity. The 
water necessary to fill the boiler, if taken direct at full temperature 
from one of the working boilers, would scarcely affect the water level 
of the large boiler. These characteristics, then, render the boiler 
particularly well suited to deal with the sudden accession of load 
demanded by a fog in a lighting station. They also show its fitness 
for dealing with the brief peak of the ordinary night load, a peak 
which has hitherto been surmounted by the clumsy aid of the thermal 
storage, the employment of batteries and the investment in large 
boilers of the ordinary type, which must be got under steam by a 
slow process some considerable time before the load comes on, and 
remain hot with more or less unconsumed fires for a long time after 
the load has passed. 

The Solignac boiler contains little water, and, consequently, very 
little heat, and when the fire has been burned down the boiler quickly 
resumes a state of rest with little loss of stored heat. It will be noted 
that the employment of nozzles at the water entrance of the tubes is 
somewhat similar to that of the Belleville boiler, but the tubes of 
the Solignac boiler are eo short and free that the circulation never 
attempts to reverse, as in the Belleville, when steam is being gene- 
rated, but the movement is continuouely forward and upward, the 
small size of the tubes ensuring the progression of the alternate plugs 


had an efficiency of 782 per cent., an evaporation of 4 71b. per foot 
of heating surface, and a performance factor of only about 56. These 
figures are very striking testimony for the S)lignac boiler, which is 
unrivalled as a generator of steam per unit of floor area or volume 
occupied, and teach the importance of rapid movement and the 
neceesity of arranging the tubos to give that movement. They also 
show the soundness of the principle of limited water admission. It 
is not here intended to argue that steam is a better heat absorber 
than water, but that by limiting the supply of water the velocity of 
movement is ensured in well-arranged tubes, and the efficiency of 
‚ the heat-absorbing surface is increased. 

Priming in ateam boilers is due to ebullition of the mass of water 
in the boiler, steam rising through the water surface and carrying 
upwards with it films of water. In the Solignac boiler, as in all 
which deliver their circulation water above the water level in the 
drum, there is no priming, the water which circulates with the steam 
being thrown down upon the surface of the water in the steam drum, 
parting with its steam above that level. 'The water in the drum 
remains quiescent, and only enters into ebullition should the steam 
pressure tall quickly, when, of courae, the surplus heat in the water 
18 given up in the steam which escapes owing to the reduced pressure. 
The inventor of this boiler, who, unfortunately, died duriny the time 
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See Trans, Institution of Civil Engineers, Vol. XCIX, 
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Draught. Water gaughisseeeeeee . е inches. 
Boiler pressurrttrtnnõcaæaꝑaayemnmdndnn 4 nent Ibs. 
Feed temperatunCek . FFF degrees F. 
Coal per һоцг....................... e —— Ен sei naa | 
Grate surfaces не "—————Á— M eq. ft. 
Coal per sq. ft. of grate surface per hour . O oes Ibe. 
Water per 10. of combustible from and at 212deg. .............. ...---..- lbs. 
Heating surface tit ⁊⅛ff ß Z. . aq. ft. 


Water per eq. ft. of heating surface from and at 212deg. per hour lbs. 
Grate bars 
Evaporation per sq. ft. of floor space per hour from and at 212deg. .. 
Mean rate of heat transmission per sq. ft. of heating surface per min. B.T.U. 
Performance factor 
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June 20. June 21. June 21. July 8. July 28. July 28. | July 29. | July 30° 
i 1 1. 1 1 „1, d | 091 
139  ' 133 127 135 135 1322 ' 1343 | 1344 
62° 64° 64° 69° 69-6? 1094°! 118:4°' 120€ 
245 1969 | 425 3826 | 3422 132 395 391 
10 | 10 | 10 10 10 10 10 9 66t 
345 | 1969 425 | 3826! 3422 432 | 325 | 396 
1047. 10758| 1084| 1065. 1048 978! 1022 961 
372 372 372 372 372 372 372 | 9954* 
932; 538 ' 1192 1168! 922 1084 861, 1247* 
French | French , French | French , French  Englieh , English | English 
128 | 74 | 164 | 147 | 127 , M9 | 118 | 1% 
150 | 86 192 172 | 148 175 138 | 2018 
976 | 578 | 129 | 114 | 966 106 | 88 


| 120* 


* These figures are based on a different computation of heating surface, the Vulcan Company deducting the curved portion of the tubes where 


clustered so close that the gases do not travel between them. f My own actual measurement was 9:935 
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I was engaged in testing it, held that a tube which evaporated 10kg. 
of water per unit of length was less cooled by the water one 
which evaporated 1017 In the one case he held that the surface 
of the tube was cooled by the absorption of heat by the water, and in 
the other case it was cooled by the giving up of heat to water that 
was in rapid motion, and ready to absorb heat in becoming steam. 
He then constructed his boiler with three principles in view: (1) The 
presence of the diaphragms with small perforation to avoid ОЕ 
the tubes with water; (2) the cleaning by reverse flow of steam, whic 
is effected by closing the water supply cocks on the down-comer to 
the lower header, and opening the lower blow- out cocks, which permit 
steam to flow back through the tubes to the blow-out ; (3) the whole 
bundle of tubes and the steam drum are so constructed and carried 
that they can be turned out of the casing for examination in a few 
minutes and replaced as readily. This is effected by carrying the 
drum on two hinged columns, By removing the securing cotters the 
whole boiler can be let out of its casing, every tube examined and 
the interior lining of the casing examined or replaced or repaired 
with ease in every part. For convenience of repair, blow-out, &c., 
the tubes are set in several headers—three in the case of the boiler 
tested by the author. 

The salient features of the various tests are given in the above 
table. The first five tests were made with a grate having narrow 
air spaces between the bars, and the bar surface was divided into 
J squares by transverse air slots. The other two tests were made 
with a plain straight English bar with J air s While easier 
to clean, it did not so well distribute the air, and the fire burned 
sooner into holes and the efficiency was less. A notable feature is 
the араа per equare foot of floor space. This is опе of the 
most valuable features of the boiler looked on as an emergency boiler 
or for use in torpedo boats, because it enables so large a steam pro- 
ducing capacity to be placed in a limited space. During the progress 
of the teats, both coal and water were supplied in small weighed 
quantities, in order that the curves of 5 might be drawn 
with fair accuracy, and these show how exceedingly regular was the 
performance by the boiler. There is, of course, very little reserve 
of heat in the small amount of water contained in the steam drum, 
and variations in the demand for steam are therefore to be met by 
varying the draught so as to vary the rate of fuel consumption. The 
whole of the seven tabulated tests were run with the best Welsh coal, 
Nixons, or Powell Duffryn. The amount of smoke was slight, there 
being а fair heignt above the grate before the entered the tubes, 
The maximum heat transmission of the Thornycroft boiler per 
minute per square foot of heating surface was 153 B.T.U. is 
figure is much below several tests of the Solignac boiler except that 
with jin, natural draught only. 

In addition to the tests made by myself, the boiler has also been 
tested by the Vulcan Insurance Co., with very similar results. In 
these tests an Orsat apparatus was uséd to analyse the gases at the 
base of the chimney, and the following somewhat remarkable results 


were obtained :— 
COM mm 1°17 per cent. 
GG%«ö»öõö HEU иен: 2:66 Уу 
ар е ( 5:54 " 
Мен ннн ы УУ еа 80°63 " 
Total p 100 per cent. 


The amount of free oxygen is thus very amall, and corresponds 
with a total weight of gases per pound of coal of 15 851b. only. 
The carbonic oxide is a little large in quantity, showing, to some 
extent, imperfect combustion ; but this trial was made with a fire 
thicker than employed on previous tri ils, and perhaps a little too thick 
for the intensity of the draught. With a little more draught, the 
proportion of carbonic oxide would have been reduced. Still, when 
one takes into consideration the small proportion of excess air over 
that chemically equivalent to the fuel, a small proportion of carbonic 
oxide is allowable, seeing that there is, perhaps, less los: by its 
production than would be incurred by chilling the boiler tubes by 
admitting such an excess of air as would have eliminated the 
carbonic oxide. The only source for air admission in the boiler, 


aq. ft. 


excepting through the grate, was by the furnace door. This was 
perforated, and was a loose fit, and, after firing, was also kept 
slightly open for some time, so as to admit a sufficiency of air for 
perfect combustion. It appears to me that, if we had also made 
provision for admitting an extra supply of air at the back and at the 
sides of the fire grate, we might, with advantage, have diminished the 
amount of air admitted to the door, so that, without admitting an 
greater excess of air than at present, we should have distributed it 
more perfectly throughout the furnace and have obtained perfect 
combustion with the same thickness of fire and without any greater 
over-supply of air than shown in these tests. The rate ot coal con- 
sumption per square foot of grate per hour during the boiler com- 
pers test was 39:6lb., and the evaporation per pound of combustible 

rom and at 212deg. was 9 6110. The efficiency of the boiler was 
62 per cent. Other tests were made by the insurance company at 
different draughts and with different thickness of fire, and they are 
all consistent with the figures obtained by myself; indeed, one of the 
most striking peculiarities of the boiler is the extreme regularity in 
its performances and the ease with which accurate results can be 
obtained when testing it. The Vulcan Insurance Co. have given 
a slightly different figure for the grate surface than that given by 
myeelf, but this is not material. They also measure the heating 
surface in a somewhat different manner, not having allowed any 
credit for the curved portion of the tubes where these are clustered 
closely кене, and so arranged in the boiler that there is no circu- 
lation of the hot gases between them. The column of figures referring 
to their test are, therefore, not exactly comparable with my results 
in every particular, The calorific capacity ofall the coals throughout 
the tests 1s practically 15,000 B T.U. 


CORRESPONDENCE. 


— — 


AN ALL-STATIONS EXPRESS. 
TO THE EDITOR OF THE ELEOTRIOIAN. 


Sin: May I express my indebtedness for the publication of 
my letter and also my appreciation of your comments on it, 
especially upon the great need of a better correlation of express 
and local services and the unaccountable obliviousness of 
railway directors to this need. Let us hope they may come 
to see it in good time. . 

In a journal of so much importance as The Electrician, 
editorial criticism is serious. May I, therefore, reply to yout 
question as to what traffic regulation will apply where the 
driver of the car in advance gees а sleeper on the track while 
he knows the main train is coming on behind him. 

He must stop at once, on the assumption that if he can see 
а small and dimly-illuminated object like a sleeper on the 
line, the driver of the main train will be infinitely moze likely 
to see so large and brilliantly-illuminated an object as the 
car ahead, for which he is indeed looking out at the time, and 
will stop also if he have room. His distance indicator wil 
also inform him; and, if required to assist his judgment, 8 
special rear signal might be automatically switched on by the 
brake mechanism, indicating the intention to stop, just as the 
London cabby holds up his whip in a similar case. 

If the main train driver has not room to stop, then his 
train and the advance car are as one train, and the coasequences 
would not differ widely from those following the meeting 0 
an obstacle on the track by the ordinary train of commerce. 

More than ordinary exemption from the consequences 0 
such accidents has not yet been claimed for my scheme, but 
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in the circumstances you describe I think I might almost 
claim it. 

Suppose the driver of the car in advance fails to see the 
Bleeper; his car may be wrecked and his passengers injured, 
but these are only a fraction of the passengers travelling on 
that seotion. 

Those in the main train would escape scatheless in all the 
many cases in which their driver had either seen the wrecked 
car or had been warned by his distance indicator that some- 
thing was wrong in time to avoid a serious collision. The 
car in advance would have, in fact, played the part of the 
pilot engine used when Continental royalty travels, and so 
saved the main train. Yours, &e., J. Brown. 


Longhurst, Dunmurry, Belfast. 


LEGAL INTELLIGENCE. 


Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION. 


The croes.examination by Mr. Fletcher Moulton, K.C., of Mr. Jonn 
CONACHEB was continued after a brief interval on the sixth day of the 
proceedings : — 

Mr. MOULTON : Now, I am not going to deal with the propriety of the 
33 per cent. interest, or the propriety of the 1 per cent. depreciation. That 
will come later. But 1 per cent, depreciation is, shall I say, used by you 
as à rule-of-thumb, fair allowance to be made for depreciation. Is that 
во — We take the 1 per cent. as a very proper allowance to ba made by a 
company in our position to ensure that, when the option to purcbase on 
the part of the local authority arises, the purchase money which we may 
receive under the provisions of the Act of 1888 shall, with the accumulated 
fund arising from the 1 per cent., ensure that our holdera shall receive 20s. 
in the £ for wbat they have expended. We, of course, assume that all the 
plant and works will be kept up in perfect condition out of revenue year 


by year. 

Although it be kept up, and what is called ordinary depreciation is 
charged for, that does not keep it at its constant value In our opinion it 
does. Having regard to the terms of the Act of 1888, that provision is 
sufficient to ensure a return of the capital to the shareholders. 

You know plant gets obsolete. Is such a thing as that allowed for in the 
1 per cent. depreciation ?—But our plant is not obsolete so long as it does 
the work which it is there to do. 

You do not provide for anything of that kind out of depreciation ! No, 
because if we saw our way by some future discovery to very much reduce 
our expenses by providing other plant, of course, the economy which the 
use of such improved plant would bring about would cover tbe interest on 
the additional capital. 

And you have no allowance for depreciation on plant at al] in this 1 per 
cent. No, because our practice is to charge to revenue year by year 
everything that it costa to maintain our plant iu perfect working order. 

And for the purchase of new plant? —For the purchase of new plant. If 
plant is to take the place of existing plant of a similar character, that 
would be a charge against revenue. If that plant was intended to intro- 
duce a new atate of things and to lead to great economy, then we should 
look for the interest on the cost of that new plant to be found out of the 
greater amount of profit we should earn. · | 

Will your books show what purchases of plant you bave charged to 
revenue and what to income 1— Yes, the books will show everything we 
have done. | 

Do you put this 1 per cent. to a depreciation fund ?—We do. 

What do you write against that fund ?—Nothing. We did in the early 
years write something off against it, including the depreciation upon the 
plant which was removed from Manchester-square, but since that time we 
oo made no charge whatever against it, and we invest that fund year 

у year. 

Taking purchases of plant to replace other plant, and excluding that case 
which was posted to depreciation account, have you ever paid for plant out 
of revenue 1— There has been no new plant purchased to replace old plant 
worn out. What has been done has been to convert or exchange the old 
alternators for continuous-current generators, and the cost of the con- 
tinuous-current generators, apart from the steam plant, has been charged 
to capital account as being expenditure, which will be fully met by the 
increased profit which the company will earn. 

Then, with the exception of the Manchester-square case, all your plant, 
whether it supersedes other plant or not, is debited to capital !—Yes, 
because we have never reached the time at which any of the plant has had 
to be removed because it was worn out. 

Now I come to the table regarding depreciation for machinery. What 
bave you allowed for the existing machinery !— We have grouped the whole 
of the machinery, including that which 1з to be completed this year, at the 
average rate of 1 per cent. per annum. 

Just give me the figure ?—It is the difference between £462,353, which 
you will see is the total cost of all the plant described, and £305,153, 
which we put down as the value in 1931. We have allowed £157,200. 


You say that the value in 1951 of the existing machinery of the com - 


pany in Marylebone would be £305,000 ?—Not of the existing machinery 
necessarily, but of the existing machinery plus any renewals of it which 
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may have taken place during that time—renewals provided for out of the 
rate of working ¢xpenses and renewals set out in our table. 

What is your figure for maintenance and renewals ?—56 per cent. for 
the current year for working expenses, maintenance and renewals. You 
cannot have the items separately. Of course, our accounts will show how 
much we have spent on plant. | 

You have told us there is not a single purchase of plant put down to 
renewal fund !—Not of plant as a whole, but many parts are renewed. 
We are constantly renewing the parts of our electrical generatore, and we 
are renewing parts of the steam plant constantly, and we charge all to 
revenue. 

You do not suggest that you could keep up all the value of the existing 
plant by merely such кенеш А as have taken place and charged to revenue in 
the past !i—No, we do not claim that. We admit a depreciation of £205,000 
in the existing plant in the course of 30 years over and above what may 
be spent upon it year by уезг in keeping it up to the mark. 

I was dealing with the machivery. I put to you that to take the value 
of the existing machinery at £305,000 at the end of 1930 requires a little 
explanation !—It is, perhaps, more an engineering question, but I have had 
a great to do in my time with the control of plant connected with large 
undertakings. So long as plant is adapted for its work it can be kept in 
perfect working order by the renewal of parts or the renewal of the whole 
when the time comes. I know very large stationary engines just now that 
have been at work 60 years, and are doing more work to-day than they did 
when they were first put up. | 

I see that £144,000 is for mains exclusive of continuous current mains 
in one district —tbat is to say, mains that are'no longer going to be used ? 
— Oh, no. Only some part of it represents the extra high-tension mains. 

I suppose transformers and the mains to supply tbe house transforme! 8 
are valued here 1— Les, as a whole, they are an element in the value. 

But in a large portion of the area the whole of tho:e are going to le 
thrown out of use — Les. : 

And you have taken only the ordinary charge for renewale, if tbere is 
any charge, and the 1 per cent. to make up for all that ?—The engineers 
will, I think, be able to produce specimens of the mains and will show upon 
what grounds they are satisfied that the 1 per cent. which we have adop'ed i- 
a sufficient allowance. The whole assumption is that the business will be 
carried on in the future on the existing conditions. 

The UMPIRE: The result of Mr. Conacher's evidence is, to my mind, 
that that plant, with such repairs and renewals as can be done out of 
revenue and their ordinary working expenses, will not depreciate to mcre 
than the extent of 1 per cent. per annum. To Witness: Is that a correct 
representation ’—So far as the existing plant is concerned we set aside a 
sum at tbat rate to ensure that there shall be no deficiency in our capital 
at the end of the term. So far as additional capital which will have to be 
brought in to meet the growing business is concerned, we allow 1 per cent., 
which, invested at 34 per cent., will give a very much larger sum at the 
end of the term. We make no claim at all in our statement of the value 
of future profits for the interest which the gradually increasing accumula- 
tion fund will give. That goes to the benefit of the purchaser, so that the 
1 per cent. per annum on the additional capital represents a very much 
larger sum than the total of the sums set aside year by year. 

Mr. CRIPPS : That was not the learned Umpire's question. 

Mr. MOULTON : You told us 1 per cent. on the additional capital was 
because of the purchase term at the end of the period of your powers, во 
that that, added to what you got at the end, would make up your capital! 
—I did not say it would just make it up ; I say it is a fund to make sure 
there will be no deficiency. We believe it is too much. 

It is put aside for that purpose — Ves. : 

You have to put that aside as much on the £599,000 as on anything 
else — We are doing. 

Therefore that 1 per cent. is in respect of loss on terminal payment? 
It will more than meet that loes. I have taken this figure of 1 per cent. 
which we believe sufficiently covers any depreciation in the value of the 
existing plant or the portions of it which may be renewed out of revenue 
year by year. | 

Mr. CRIPPS: The 1 per cent. is an addition. According to your view, 
you have made full allowances for your repaira and renewals, and this is an 
addition 1— Ves. 

You use it to meet any question of obsolete plant and things of that 
sort — Worn out plant. : 

Now as to the item of Cost.“ Cost of provisional orders and Parlia- 
mentary charges. Can you give us those four items separated out! 
Certainly. They are made up of £5,233. 15s, 4d., cost of licences and 
provisional orders; £1,562. Зв, 2d. for expenditure on offices, including fur- 
niture at stations and offices at stations ; proportion of the management 
and general expenditure chargeable to capital. Together these items come 
to £16,042. 168. 8d., and the remainder is £7,612. 11s. 3d. paid by the 
compeny in connection with the complaints of vibration, compensation, 
and во on. 

You have taken all as that which will have to be bought in 1951 1i— 
Partly. To the extent to which the property is of value we apportion that 
expenditure; we write it off in the same proportion. 

* Loss of trunk line connections between Sardinia-street and Amberley- 
road stations, and between these stations and the stations in Marylebone. 
(a) Interest on capital expenditure saved to the company at Sardinia-street 
апа Amberley-road stations—4£34,161." Do you mean you would, if you 
had not bad those trunk mains, have had 600kw. more stand-by plant at 
Amberley-road and 200kw. more at Sardinia atreet, !—Yes. | 

Without any profitable use of them except as stand-bys ‘—Certainly. 
We have had to do with less stand-bys at those two stations because of the 
assistance we had by drawings from other stations. 

The amount that trunk mains will carry ia not the measure of the 
amount of plant saved ?—I should think it very likely the plant we have 
been saved is really more than the measure of the trunks, because the trunks 
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can carry 200kw. їп one direction and 600kw. in the other, and probably 
the plant, which would have had to be stored at those two stations, to do 
the same amount of work would have been more than 200 and 600 
respectively. 

You have simply taken the cost of generating plant equal to the carry- 
ing capacity of the mains !—Yes. 

Then, annual saving in cost of working these two stations—how have 
you got at that ?— The engineer will give you this and many other figures. 
What we are claiming for is the loss which we have sustained by not being 
able at Sardinia-street to draw supplies from any one of the three other 
abations—Rathbone-place, Manchester square, or Amberley-road. In all 
matters relating to the drawing of supplies from station to station, it must 
be remembered that the Willesden scheme, when it was entered upon, was 
a scheme for a station of 27,000kw. Now that this sale has been put upon 
us we cannot see our way to go beyond a station of 9,000kw. output. 
The progress of Willesden is arrested and the whole circumstances changed. 
If no sale had taken place, we should have gone on with our large scheme, 
and I have no doubt that in the course of time Willesden would have 
grown up to the 27,000k w. output for which it was designed. 

Now, how do you get the Estimated cost per unit on basis of adjusted 
cost in 1901" ?—On our experience as to the raising of the average cost 
per unit generated as the number of units diminishes. 

What is that estimated сові ! —The engineers will be able to speak to 
that, but I may say that, comparing the cost of working and the cost of 
generation in the September quarter of last year with, say, the December 
quarter, in the latter period the number of units generated was double the 
number generated in the former quarter ; coal consumption went up from 
8:31lb. to 10-1610, all over, and the cost of other running expenses and 
repairs and maintenance from 0'334. to 0°70d. 

To conclude these tables, have you ever added up all the items of your 
claim ?—They are added up in tables 16 and 24. 

Dur EDU RE : You add to the £2,425,431 in table 16 the £346,507 of 
table 24. 

Mr. MOULTON: That makes £2,771,938 to compensate you for this 
compulsory sale ?— Yes. 

Mr. CRIPPS : We would rather have the property. 


On the seventh day Mr. CoNACHER was further examined by Mr. Balfour 
Browne, and made answer to some of the pointe raised in his cross- 
examination by Mr. Fletcher Moulton. In reference to a mass of informa- 
tion and documents asked for by counsel for the Borough Council of 
Marylebone, some particulars and papers were given and handed in, while 
some were refused, subject to argument. In connection with the respective 
scales of charges for current, the printed scales for the various diatricts 
served by the company were put in, and others were promised. The pro- 
duction of special contracts with certain consumers was refused. 

Mr. BALFOUR BROWNE (for the Metropolitan Company) to Witness : 
You have been asked by Mr. Moulton how many 8 c.p. lamps equal 
one arc lamp and, similarly, one motor ?—The equivalent in 8 c.p. lamps 
of arc lamps of the open type is ascertained by dividing by 32 the 
number of amperes multiplied by 50 volts, and in the case of arc lamps 
of the enclosed type by dividing by 32 the number of amperes multiplied 
by 100 volts. For instance, а 3-ampere enclosed lamp is reckoned as the 
equivalent of 10 8 c.p. lamps. A 6-ampere open type arc is reckoned as 
10 8 c.p. lamps, and an 18-ampere open type arc is reckoned as 28 8 c.p. 
lamps. The lamp equivalent of motors is arrived at by taking the horse- 
power as equal to 1,000 watts to allow for want of efficiency. А 1 R. v. 
motor is therefore reckoned as equal to 31 8 c.p. lamps. That is, if you 
multiply 51 lamps by 52 watts you get 992 watts, or practically 1, CO) watts, 
which we have taken as practically the equivalent of 1 н.г. 

Then as to particulars of all plant scrapped throughout the areas of the 
company since 1889 ? — That I produce. 


The UMPIRE: Special contracts with consumers in each area," Do 
you object to give these, so far as they apply to Marylebone ? 
Mr. BALFOUR BROWNE : We bave given them for Marylebone. Do 


not you think the other side might state a case for getting that infor- 
mation ? 

The UMPIRE: At present, without having heard either side, we think 
information so far as it is information referring to Marylebone ought to 
be given. But so far as it relates to other areas, we should want to hear 
some ground for a request like that. 

Mr. CRIPPS: As regards Marylebone there is no objection. 

Mr. MOULTON: I will state my ground very shortly. The Electric Light- 
ing Act of 1882, sec. 20, says: The undertakers shall not, in making any 
agreements for a supply of electricity, show any undue preference to any local 
authority, company or person, but, rave as aforesaid, they may make such 
charges for the supply of electricity as may be agreed upon, not exceeding 
the limits of price imposed by or,in pursuance of the licence, order, or 
special act authorising them to supply electricity." This is the first thing 
which makes the question of special contract a question affecting the 
whole area, because you cannot make special contracts without being 
prepared to make other special contracts on similar terms under similar 
circumstances. The next point in connection with important matter 
I refer you to is the contract dated October 1, 1889, between the 
Metropolitan Electric Supply Co. (Ltd.) and the Vestry of Marylebone. 
Sec. 8 saya: The price to be charged for electricity to be supplied to 
ordinary consumers and the Vestry shall be regulated in accordance with 
the West London order. But the scale of prices charged in the parish 
shall not exceed the scale for the time being in force in any other parish 
or district in which the undertakers are authorised to supply energy under 
any provisional order or act passed in the present session.” That includes 
mid-London and it includes St. Martin's, and, therefore, this undertaking is 
saddled with this obligation: they cannot charge higher in Marylebone than 
in mid-London, If a person undertakes to take 10,000 units a year, and 
а person who does that in mid-London gets a special price, that special 


price just as much applies to Marylebone as it does to mid-London. Тїз 
is a most favoured nation clause; you cannot make your price here in 
Marylebone higher than in mid-London. The consequence is I am entitled 
to examine the mid-London price for two reasons, First of all, because 1 
want to see what the prices have been there. It is very possible the prices 
in Marylebone have not agreed with this, and profits they claim are profits 
they cannot make under their order; but still more important is it tor the 
future, because the prices in mid-London are prices, of course, in the pre- 
sence of competition. I want to show what competition has brought the 
prices down to there, because I can see then what the competition—even 
existing competition—will make the prices in the future. 

The UMPIRE: I understand your argument to be that the phrase 
“ scale of prices in clause 8 of the contract includes the prices charged 
under special contracts. | 

Mr. MOULTON : Of course. Because this clause 8 makes special con- 
tracts not questions of fair bargain and sale, but things which every- 
body else bas aright to claim. You have not to show any undue preference. 
The consequence is that the special contracts that you make bring with 
them rights to the public. You cannot have one customer charged less 
than another: therefore, in considering what price you have a right to 
charge in mid-London and what charges you have a right to charge in 
Marylebone, 1 am entitled to look at what you are charging other people. 
This was a clause which I remember at the time of the passing of the act 
was put in by the Government for the direct purpose of preventing 
preference, so that the rates which are charged to any body give rights to 
other people. x 

Mr. CRIPPS: This is, Sir, an extremely important point in one sense, 
as I shall have to indicate if we are to go into this matter, it might be a 
very long one, in the consideration of the effect of certain special contracts, 
but I think my learned friend has misinterpreted the purport of sec. 20 
and also the purport uf clause 8 in the provisional agreement. Se. 20 
has been the considered subject of decision by Mr. Justice Buckléy in 1891, 
in The Metropolitan Electric Supply Co. (Ltd.) v. Ginder. But sec. 20 has 
no applicability in this case at all. Sec. 20, under the Act of 1882, is only 
applicable to the varyiag consumers in one district. What was held in the 
particular case referred to in mid-London, where it was fought out, was 
that you had these same principles as regards undue preference which we 
have very much to consider in the Railway Commissioners’ Court. It was 
not like the old equality clause, вес. 92 of the Act of 1845 ; it was a clause 
which enabled you to go into the question whether two people were treated 
on the same basis having regard to the conditions of supply, whether it 
is a day or night load, and all those conditions which determine if you 
have an undue preference or not. But my learned friend will not 
suggest that sec. 20 will apply. It would between two consumers in the 
Marylebone area, but not between a consumer in the mid. London 
area and one in the Marylebone area. That, therefore, brings us 
to the special clause of the agreement. This clause ie, of cours, 
on the face of it, entirely distinct as regards its terms from ste. 20. 
It says, “The ecale of prices charged in the parish shall not exceed 
the scale for the time being in force in any other parish.” It does 
not mean that, as between consumer and consumer, where you may 
have special circumstances, you are to have any comparison between the 
consumer in the Marylebone district and in the mid-London district. It 
means as regards the scale of charges, which is very well known in the case 
of railway freightage, that you are to have the same scale, subject to, in 
railway law, the special conditions when special circumstances arise. 
Therefore, you have the maximum cbarge and what is known as the scale 
of charges, the charges to which people are entitled in reference to whom 
there are no special conditions. Inside the scale you are entitled, eubject 
to the principles of undue preference, to give special conditions where 
people take a quantity, and where you have a day load as well as в night 
load, and all those questions that affec convenience and economy of supply 
to the consuming company. . 

Now I think it is plain, looking at sec. 8 of the contract, that what is 
preserved as regards equality is the scale of charges. That has been abso- 
lutely equal. We say the actual charges have been equal, but I admit 
that, if you go into that, it means an interminable discussion practi- 
cally as regards the particular conditions of each contract. That 18 
what Mr. Justice Buckley has held in Metropolitan Electric Supply Co. 
v. Ginder—the case I referred to. That is not within the purview of 
this sec. 8, and, being au interminable discuesion, we do not intend to 
embark upon it unless we are obliged to do eo. Conceive what the inquiry 
would be, whether somebody who took so many thousand volts a day Was 
taking them under the same conditions as somebody in mid-London. Take 
the case that was referred to by Lord Herschell in the Pickering Phipps 
case. Competition is a thing you have to take into consideration in con. 
sidering whether there is undue preference. Mr. Justice Buckley accep 
the principle of those railway cases as applying in cases of electric lighting, 
We are dealing here with scales of charges and not with particulars an 
conditions within the scale. { 

But there is a further point, and that is sec. 3 of the agreement : 
May 4, 1901, made between the Metropolitan Company and the Maryte- 
bone Borough Council, as the basis on which the bill for purchase m 
allowed to proceed. This whole agreement is on cousideration of the mth- 
drawal of the opposition of the Council to the company’s bill which was 
afterwards framed in what I may call the purchase bill. On the comple- 
tion of the agreement between the Council and the company and the Bie 
firmation of the order by Parliament all questions the subject of the presen { 
litigation to be treated ав if both parties were perfectly satisfied." Now, 8 
that moment there was litigation on both sides, and I apprehend the meaning 
of these words was as if both parties were perfectly satisfied that each, м 
regards their respective litigation, were to rest satisfied without that раве 
tion being carried further ; they were to be satisfied on the basis that 
litigation which they had initiated was not to be carried further or pressed 
against the other party. Now, in that litigation this very question is raised м 
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regards the scale of charges, It was not carried any further because it was 
& condition of the terms of the purchase bill that neither party should 
carry their litigation further on the points where they were plaintiff litigants. 
It seems to me it would be the worst possible proceeding to have these 
interminable discussions as to what is meant by the scale of charge». It 
has never been interpreted to mean any such thing as my learned friend 
will say, and we ask you to say that this information is not information we 
ought to be compelled to disclose. The matter was thoroughly threshed 
out by Mr. Justice Buckley. 

The UMPIRE ; I should not have thought it applied to the matter 
befcre us now ; what I understand was what Mr. Justice Buckley was dist 
cussing what had to be made out to establish an undue preference on 
sec. 20. He was discussing whether sec. 20 was limited to an application 
by & consumer withiu the area of the provisional order or whether it 
applied. between persons who were consumers under different orders. 
сое. Moulton contends that І do not think вес. 20 has anything to 

o with it. " 

Mr. MOULTON : Sec. 20 has to do with it in this way. My learned 
friend says: Confine your thoughts to a particular area. You cannot, 
whether you call it special contract or not special contract, give undue 
preference, Therefore, if you have got a scale for, I will say, according to 
quantity which you give to one person, anybody under similar circum- 
stances can require to be supplied at that price A company does not get 
rid of the effect, of sec. 20 by making separate arrangements for every 
supply above 200 units in the year. | 

The UMPIRE: May I understand that? You contend that sec. 20 
applies to a case of this kind. Suppose in Marylebone everybody who does 
not have а special contract is charged 6d.a unit, and in mid-London people 
in an exactly similar position are charged 2d., do you say he can complain 
under sec. 20 ? 

Mr. MOULTON : Not under вес. 20. But sec. 20 gives to consumers in 
Marylebone this right. If you give a rate to any person in Marylebone (it 
does not matter if you say it is by special contract or not), a person in 
similar circumstances is entitled to the same rate. Suppose the company 
was to say: On all supply above 200 units we will make special terms. 
They could not make those special contracts in a way which gives an undue 
preference to anybody, and the rates at which they supplied for the larger 
consumers would be unquestionably a scale ; it would not make any matter 
if they printed it as а scale or settled each one, because the grant to any one 
person would include the right to others. I say, therefore, that for Mary- 
lebone I am entitled to see the Marylebone special contracts, because they 
show the prices where, under certain circumstances, the principle applies. 

The UMPIRE: There is no contest that you are entitled to see the 
Marylebone special contracta. 

Mr. MOULTON: Then take mid-London. Why do I desire to see these 
contracts? Because any consumer in Marylebone has a right to be treated 
in the same way as апу other consumer in Marylebone. 

The UMPIRE: That is not the ground I should take. I should have 
said you were entitled to see it because it is directly material to one of the 
matters in question here. 

Mr. MOULTON : I contend I am entitled to it because, in seeing what 
price they can exact from реог'е in Marylebone, based on their present 
system of supply, I must see what special contracts there are which fix 
their scale and the special circumstances. 6d.is their nominal price; 52d. 
is the actual price, so that there must be a very large proportion of their 
supply which is not at the printed scale. Now, that must be done without 
undue preference, and undue preference is a matter of substance, not a 
matter of mere technicality, so that I am entitled to see these contracts, 
because I want to see what the scale is apart from the printed scale. You 
may call it contracts, but it is scale and scale which deals with cases not 
frequent enough to be dealt with ina printed contract. Clause 8 says: The 
scale of prices charged in the parish shall not exceed the scale for the time 
being in force in any other parish or district in which the undertakers are 
authorieed to supply energy under any provisional order or act passed in 
the present session.” That puts the Marylebone people in the same position 
with regard to the mid-Lond»n people as if it was all one area as far as 
sec. 20 is concerned. The scale they are using in mid- London they have to 
apply to Marylebone. Supposing they said it was their custom in these 
special contracts to give the price of 4d. to consumers of over 1,000 unita, 
everybody in mid-London could insist on being supplied at that rate. 
That is the scale price for that special circumstance ; but the scale price in 
Marylebone is to be the same as the scale price in mid-London, and the 
consequence is the Marylebone people can say: You must charge us that 
under the circumstances. As soon as you realise that the meaning of clause 8 
is that a person in Marylebone has a right to the same terms under similar 
circumstances as a person in mid-London, then you see that I must look at 
these contracts to see on what scale they proceed. I am perfectly prepared 
to admit that there may be contracts in which the contract will be based 
on what you may call exceptional circumstances—in fact, you might eay, 
on the individuality of the case, but that will not include the whole of 
these contracts. I believe that the nominal price in Holborn—that ie, in 
mid-London—is the same as that in Marylebone—6d. I think we shall be 
able to show that the average price over the area is 4°34d., showing that 
that which is alone mentioned in the printed ecale is not even the dominant 
price there, but that they must have prices used, not in single individual 
cases, but used over a large class of the consumers which gives a price far 
below what their printed scale is. If we find that this much lower average 
price is due to the fact that, under substantially similar circumstances, they 
have a lower rate of charge in mid-London than they have in Marylebone, 
their profits are not only smaller, but the value of their undertaking, 
which they have been basing on this, is also thereby smaller. Now, as to 
the agreement of May, 1901. Consider the ciroumstances. The parties 
have actually got litigation in which they claim an injunction restraining 
defendant company from charging consumers in the parish on & scale of 


prices for the time being exeeeding the scale in force. Unquestionably . 


they had aright to conteat that ; it was part of the old contract which was, 
beyond coutest, in force. "They agree that on the completion of the agree- 
ment between the Council and the company, and the confirmation of the 
provisional order by Parliament, neither of which eventa—certainly not the 
latter—has taken place. 

Mr. CRIPPS : Yes, certainly it has. 

The UMPIRE: It does not come into operation. 

Mr. CRIPPS : It is confirmed. 

Mr. MOULTON: This did not relate to the contracts between the 
parties, but to the litigation between the parties. You drop litigation, 
but you do not drop the contract on which the litigation is based. “ From 
and after the completion of the purchase of the businees of the company, 
in accordance with this act, the order set out in the schedule to this act 
shall be, and the same is hereby confirmed." That is a confirmation to 
take place at the completion of the purchase, but all questions the subject 
of the present litigation are to be treated as if both parties were thoroughly 
satisfied." "That means the litigation drops, but not that the contract on 
which the litigation is brought drops. The date at which the parties are 
to be perfectly satisfied is the date when the contract has ceased to exist. 
There is not the slightest suggestion that the contract is to be torn up. All 
the clauses of the contract go—how cau one go without the whole of the 
clauses? It could not be intended that that contract was to be wiped out. 

Mr. CRIPPS : The litigation was to cease because neither party had any 
immediate cause of action. 

The UMPIRE: My colleagues and I having consulted, we are all of 
opinion that at the present time, at any rate, the Borough Council are not 
entitled to the production of special contracts relating to any area except 
the Marylebone ares. Weare of opinion they are entitled to the produc- 
tion of all special contracts relatiog to Marylebone area. It is agresd on 
both sides that sec. 20 of the Electric Lighting Act, 1882, is not a section 
that applies between separate areas, it was only intended to regulate the 
right of consumers in any particular area under any particular act 
or order, but Mr. Moulton asks that we should consider, in con- 
nection with sec. 20, clause 8 of the coutract made between the 
Marylebone Vestry (the predecessors of the Borough Council) and the 
Metropolitan Electric Supply Co. on Oct. 1, 1889. I think it is 
sufficient to say at present that we think that the phrase scale of 
prices,” as used in that clause 8, was used advisedly, or at апу rate, in 
our opinion, it means the normal price as charged to those persons in the 
parish on the one hand, or in St. Martin's and mid-London on the other 
hand, whose circumstances are in no sense special, or are only special in thoee 
particulars which are set out in the published scale. The published scale 
says: " The charge for electric energy to be 6d. per Board of Trade unit. 
Where the euergy is used for trade purposes a reduction is made to 5d. per 
unit when the average consumption during the quarter exceeds 5 units per 
8c.p. lamp installed, or its equivalent.in other candle- powers. Now, we think 
it was intended that on each of the areas referred to the charge to persone 
whose circumstances were such as are described in that clause should be 
the same, and that the questions of other and lower charges to persons who 
succeed rightly or wrongly in satisfying the company their circumstances 
were such as to justify a special low charge were left to be regulated in 
each area under sec. 20 of the Electric Lighting Act, 1882 —that is to say, 
consumers in Marylebone were left to take care (having the power to do 
во under sec. 20) that no person was charged au unduly low price, and 
consumers in mid-London and St. Martin's were left in the same position ; 
the result being that, inasmuch as the scale was to be the same in each, the 
special agreement would probably follow the same lines. But, I would add, 
though at the present time we do not thiuk these contracts are relevant, 
if any case is shown, such as Mr. Moulton has suggested, that the charge 
in the Holboru area, or mid-London area (the average charge), is much 
lower than it is in Marylebone, and if that case, if made by the Borough, 
is attempted to be met by the company by the suggestion that the price 
is pulled down because the special contracta are more numerous, or the 
circumstances of people in Holborn entitle them to lower terms, then it 
may become material to see if that answer is established, and for that 
purpose to look at the special contracts in Holborn. | 

Mr. MOULTON : That is not rejection of evidence: it is simply you 
decline to make the order for production at the present moment ? 

The UMPIRE: Yes. 

Mr. MOULTON (to Witness): Now I will go to the question of the basis 
of the tables you have put in. These tables are based on your having 
undisputed possession of the Marylebone area up to 1931—no competition 
whatever ?—Yes. 

There is, however, nothing whatever in your statutory position which 
prevents competition being granted 1—Notbing. 

The Board of Trade have, broadly speaking, taken as a principle that 
there ought to be two competing orders in an area unless the local authority 
is the undertaker ?—That is not my view, nor is it the practice, I think. 
In one of our areas (Holborn) there are other companies than ourselves ; 
in two of the areas (Marylebone and Paddington) we are there alone. There 
has been no practice on the part of the Board of Trade that there should 
be two companies established in each area. 

There have been several attempts to obtain competition in Marylebone ? 
—Yes, seven different attempts between 1897 and 1901. 

Iu every case of threatened competition you were able to keep it out by 
the support of the Vestry ?—I cannot say that. Take the first two cases, 
which occurred in 1897. i 

The UMPIRE : Was 1897 actually the earliest attempt to obtain a 
competing provisional order i—Yes, | 

Mr. MOULTON: First of all you got your order. Was there any other 
applicant at the same time. I am talking now of your original order i— 
I think there was another company, and the question arose as to the con- 
ditions upon which the various promoters were willing to enter into an 
agreement with the Vestry. We accepted those conditions. . 

And then the agreement of 1889 was made, which contained certain 
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conditions !—Yes, the conditions on which, in our view, we were exclusively 
allowed to come in, and everybody else was to be shut out. | 

I put it to you that that agreement actually contemplated the Vestry 
assenting to others coming in!—Clause 13 provided that if the Vestry 
should concede or give powers to any other company different from those 
which we obtained the agreement was to be modified accordingly. | 

So that, if they gave the same terms that were given to you, they could 
let others in, or they could let them in on any terms provided they gave you 
the same 1— Ves. Provision was made that if other companies came in, and 
they got better terms, we were to have the game. 

I rut it to you that competition would bave been granted, exoept that 
the Vestry assisted you in keeping it out 1—1 do not think so, because the 
first time Parliament was called upon to deal with the question was on the 
occasion of the third application by the Vestry themselves in 1898, when 
the Vestry's application was rejected. | 

In 1897 the County of London Co. апа the Marylebone Electric Supply 
Co. both applied for powers ?—They did. | : 

And the Vestry refused consent — Ves, and at the end of that year the 
Vestry passed a resolution to themselves apply for an order. The company 
opposed the confirmation of the order when it had been granted to the 
Меш and on the company’s opposition Parliament refused to confirm the 
order. 

The point on which the question was fought was whether rate-aided 
competition should be permitted ?—I cannot say. But in 1899 the Vestry 
proceeded by bill, but that bill was also thrown out. 

That was an application for compulsory purchase ?—I cannot say. 

In 1900 what applications were there !—The Marylebone Electric Supply 
Co. applied a second time, and the Board of Trade granted them an order, 
but the bill confirming the order was thrown out on second reading in the 
House of Commons. 

Do you know if there is a case where, when the local authority has been 
iu favour of competition, that competition has been refused by Parliament !— 
I could not answer that. 

I put it that where a local authority is desirous there should be com- 
petition in electricity supply it would be practically a matter of course for a 
PO PUDE order to be granted ?—I cannot accept that statement as one 
of fact. i : | 

Well, Marylebone Vestry opposed competition against you on the ground 
that they wanted to be themselves the competing party, and yet the Board 
P da: granted a provisional order to the Marylebone Company ! — They 

id. 

In doing so, Sir Courtenay Boyle, who granted the order, was bound to 
make a special report. And in doing so he dealt exhaustively with the 
history of the Marylebone orders. The Vestry, as the local authority under 
the Electric Lighting Acts. opposed the application, and stated that they 
had resolved to themselves apply again for an order. The Board of Trade 
held an inquiry in the matter, and, having regard to all the circumstances, 
they decided to dispense with the consent of the local authority and to 
grant the order. Then did not your company approach the Veatry to come 
to terms with them ?—The advance came from the Vestry, and ultimately 
& provisional agreement was drawn up. i 

There were negotiations between the compaay and the Vestry with 
regard to keeping out the Marylebone Company v do not remember those. 

The UMPIRE: The question is whether there were not negotiations 
between the Vestry and your company with regard to keeping out the 
Marylebone Company in the first Ба! of 1900 There were negotiations 
between the parties. Whether that is a proper description of the specific 
object I cannot say. 

Were there negotiations as to the purchase of your company’s under- 
taking — Lee. 

Did that eventuate in a provisional agreement !—It did. 

The UMPIRE: I do not tee at present how any provisional agreement 
for purchase which has been superseded by the Act of Parliament can be 
relevant or useful. 

Mr. MOULTON: I am entirely on the question of probability of com- 
petition, and to show competition has been Kept off, not because it would 
not bave been introduced, but by arrangement for the purpose of keepin 
it off. The company has always kept off competition by the support of 
the Vestry, obtained sometimes in one way and sometimes another. 

The UMPIRE: If it is an agreement for keeping off competition, I 
can understand that falling within your croea-examination. . 

Mr. MOULTON (to Witness): Was not that provisional agreemen 
actually referred to in Parliament as a ground for throwing out the Con- 
firmation Bill of the Marylebone Company on second reading !—I believe 
it was referred to, but the proceedings of the House muet speak for 
themselves. | 

The UMPIRE: Are we to take it that one of the reasons suggested why 
a fresh company could not be let in was that negotiations were going on 
between the Borough Council and yourselves — Ver. 

Mr. MOULTON : Therefore, when the Marylebone order was thrown out 
it was on the statement that the Vestry would get control of the lighting 
by means of this provisional agreement !—I accept that as a correct report 
of what took place. | 

On the question of granting the provisional order to a company, the 
Board of Trade had decided, even against the wishes of the Vestry, to grant 
it, and when the bill came for reading in Parliament the ground on which 
16 was opposed, and successfully opposed, is that they have come to terms 
for buying you out !—That was only one ground. | 

The next thing is a notice of the Vestry to apply for an order ?—No. 


е 
Pall people sold their interest in that company after what took place 
in 1900, and this interest was acquired by parties connected with the 
parish, who made one of the original applications in 1897, and they, having 


Kot possession of the name and status of the Marylebone Electric Supply. 


Co., applied for an order, 


The ue bone Company had passed into other hands. The St. James's and’ 


Mr. RYDE: Is this an application (the second) by the Marylebone Com- 
pany in 1901 ? —Yes, by the same company, only in different hands. 
Mr. MOULTON : This provisional agreement between the Vestry and 


‘the Metropolitan Company came to an end ! —It never came before the 


sbareholders of the Metropolitan Company, because the Marylebone Vestry, 
after approving it, failed to take the necessary steps t) ratify their 
approval, and it came to an end. 

o the Marylebone Company went on with its application for an order ? 
—Y es. 

And the Vestry again applied for a provisional order !—Io the last 
months of its existence the Vestry resolved to apply for an order, and the 
Borough Council, which came into existence on Nov. 1, 1900, took up the 
running. | 

The UMPIRE: So in 1901 we have the Marylebone Company and the 
Borough Council both applying for orders !—That is so. 

Mr. MOULTON : And your company then approached the Vestry !—No, 
we did not. We set about opposing the Borough Council as strenuously 
as we could. | 

Then when the Marylebone Company again tried to get in, we find the 
Vestry opposing this second attempt ? —Үев, they always refused to agree 
to the admission of every other compeuy than the Metropolitan. 

Mr. VIGERS : They wanted to get there themselves !—Yes, and when 
the matter came before Parliament they could not, except on the terms we 
are now dealing with. 


(To be continued.) 


Teddington District Council v. London United Tramways 
(1901) Ltd. 

On Wednesday Mr. Justice Jelf heard a motion on behalf of the plain- 
tiffs, asking for an injunction against the company, who are constructing 
tramways iu the Teddington district, to restrain them from interfering 
with the level of the roads. The Council contend that the company had 
no right to proceed without first obtaining the approval of the plans by 
their surveyor. The company submitted that disputes, such as that in 
question, should be dealt with by arbitration, as provided by the Tram- 
ways Act. His lordship refused to grant an injunction, and made no 
order on the motion. | 


Telephone Agreements. 

At Bow (London), on Monday, Judge Smyly, K.C., heard an action brought 
by the National Telephone Co. against Mr. John Lang, of South Woodford, 
for £3. 7s. 6d. or the return of a telephone instrument belonging to the 
company. The defendant counter-claimed for £4. 15а. 

Mr. ALLSOPP, for plaintiffs, said the company entered into an agree- 
ment with defendant to put bim in connection with their service at an 
annual subecription of £15, the agreement to run for five years. The con- 
nection was duly made to defendant's premises in July, 1900, and the 
service was continued for about two months, when objection was taken by 
certain persons to the lines crossing their premises, and such pressure was 
brought to bear on the company that they had to remove the lines, and 
they were unable to any longer give defendant his telephone service. In 
April, 1902, the company, finding they could not carry out their agree- 
ment, wrote terminating it, and asked for the return of the instrument. 

Mr. WILLIS, for defendant, said his client denied ever having received 
any noti.e terminating the agreement, which, he held, was still running. 
Defendant was a large shareholder in the National Telephone Co , and was 
contesting the case in the public interest. 

Mr. ALLSOPP said he certainly could not prove service of the notioe 
terminating the agreement. 

Judge SMYLY : Then you cannot, of course, proceed. 

On the counterclaim, DEFENDANT said he had paid about 20s. to notify 
people he was no longer on the telephone, and he had had an unsightly 
pole erected in his garden ever since the original connection was made. 

Judge SMYLY said the company must fail. There would be judgment 
for defendant on the claim and on the counter-claim. His award was £5 
and costa on both. 


Electric Lighting Agreements. 

Judge EMDEN, at Lambeth, gave judgment last week in the case of 
the South London Electric Supply Corporation +. Gouldston. Defendant 
had the electric light installed, and signed an agreement to pay 10s. a 
quarter rent for the meter for three years. After a time he discontinued 
his electric lighting and paid the corporation what he owed, and asked 
them to remove the fittings. He was now sued for two quarters’ rent of 
the meter. 

Judge EMDEN asked if the corporation intended to keep defendant to 
his three years’ agreement, whether he used the electric light or not, and 
the reply was in the affirmative. The corporation had to get back the cost 
of the installation. : 

Judgment for plaintiffs under the agreement without costs. 


BOOKS RECEIVED. 


18 of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


* Elektromechanische Konstruktionselemente.“ By Dr. G. Klin- 
genberg. Nos. 1,2,3 апа 6. (Berlin: Julius Springer.) 2m. 40pf. each. 
University College of North Wales (Bangor). Calendar for 
Session 1902-3.“ (Manchester: J. E. Cornish.) 

** Response in the Living and Non-living.” By J. C. Bose. (Lon - 
don: Longmans, Green & Co.) 10s. 6d. 
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ELECTRICAL EXHIBITION AT BRIGHTON. 


There is nothing particularly novel in the local exhibition of elec- 
trical apparatus, accessories and sundries, chiefly designed for domestic 
uses. Many such exhibitions have been held, and have, moreover, been 
fairly successful. The exhibition, however, which was opened on Saturday 
by the Mayor of Brighton (Ald. J. E. Stafford, J.P.), and which will remain 
open for some time yet, is favoured by somewhat exceptional circum- 
stances. Brighton is a very wealthy town, is Loudon-super-Mare, has a 
thoroughly up-to-date and well-patronised electricity supply system, and 
a Corporation whose members have always been practically unanimous in 
supporting their electricity undertaking. But, in addition, it has a suit- 
able one-story building where full effect can be given to the display to 
which artistic electric light fittings and their adjuncts so readily lend 
themselves, It is, therefore, not surprising that the exhibition now 
being held at the Aquarium, Brighton (which, by the way, has been 
recently acquired by the Corporation), should have proved an eminently 
successful show. Mr. John Christie, the resident electrical engineer, who 
is responsible for the arrangement of an exceptionally well-selected asaort- 
ment of high-class and representative group of exhibits, is to be heartily 
congratulated. His efforts have met with full recognition from Brigh- 
tonians and visitors, who have flocked to the Aquarium in large numbers. 
We were informed on the occasion of our visit that the show was not only 
proving interesting and instructive, but a means of encouraging a consider- 
able trade for new fittings, apparatus and accessories. | 

Brighton numbers among its tradesmen many large firms engaged in 
electrical installation work, and the chief of these are exhibiting. The 
displays of Messrs. Page and Miles (of Brighton, Hove and Worthing), 
Messrs. C. G. Reed & Sons, Mr. M. Fileman, Messrs. Bostel Bros., Messrs. 
Adams Bros., Мг. H. J. Galliers and Messrs. G. Higrett & Co. are all of 
exceptional merit as truly effective displays of fittings and apparatus 
ampliore in electric illumination, &c. A special word of praise in this 

t may be given to the arrangement of the stands of Mesars. Page 
and Miles and Mr. H. J. Galliers, which attract the attention of the visitor 
immediately on entering the exhibition. 

In addition to the traders engaged in installation work, Brighton possesses 
one, and only one, manufacturing firm—the Reason Mfg. Co. (Ltd.), known 
all over the world in conuection with the supply of demand indicators, 

payment meters, motor meters, street lightiog fittings, arc lampe, &c. 
bis company naturally accords warm support to the exhibition, and makes 
& good show. 

Outside manufacturing firms who have brought their wares to Brigbton 
to supp.ement the miscellaneous exhibits of the local contractors and 
dealers incude the British Insulated and Heleby Cables (Ltd.) (a 
varied assortment of wires, cables and accessories), the Simplex Steel Con- 
duit Co. (enamelled steel and galvanised steel conduits for interior wiring), 
the Incandescent Electric Lamp Co. (at whose prominent stall practical 
demonstration is given of electric incandeeagnt lamp manufacture. There 
is aleo at this stand a good display of Robertson lamps in infinite 
variety), the Sir Hiram Maxim Electrical and Engineering Co. (a good 
show of special types of Maxim lamps for illumination and decorative 
purposes), the Dowsing Radiant Heat Co. (a display of cooking apparatus 
in actual wo king forms a very attractive feature of the stand, and a 
good show of Dowsing” luminous electric radiators on a stand adjoining 
completes the interest of this exhibit. “ Dowsing” radiators, it may be 
mentioned, are shown on several other stands, and the lateat des'gne of 
this apparatus are very artistic). The British Prometheus Cv. also have 
а good assortment of elec'ric heating and cooking apparatus. Babcock and 
Wilcox (Ltd.) show a model of the well-known B.W. wa er · tube boiler. At 
the stand of Messre. J. H. Holmes & Co. a large variety of small 
Lundell motors are shown driving fans of various sizes.  Amonget the 
other manufacturing firms exhibiting are Mes- re. D. Bruce Peebles & Co. 
(motors, &c.), Veritys (motors, &c.), Marryat and Place (ironclad circuit 
breakers and small motors), and R. Woods & Co. (travelling electric lights 
and stretching pendants). This list will be added to when the stand 
taken by Messrs. De Grelle, Houdret & Co. is equipped. 

In this group might also be mentioned tte Electrical Company, but this 
company has a representative aupply house in North-street, Brighton, which 
is responsible for an attractive s'and, whose chief feature is a neat display 
of small Nernet lamps, for which the demand ie increasing by leaps and 
bounds. These lamps receive much attention from visitors to the exhibition. 

Nor should mention be omitted of the nearly completed exhibit of the 
Brighton School of Science and Technology, of which Dr. Draper is 
principal. The students of the college are engaged in erecting and equipping 
an exhibit of machinery in motion, and sets of actual drawings of electrical 
machines and apparatus, prepared by the students, is an interesting 
feature of this stand. 

Mr. Magnus Volk, at Brighton, was the pioneer of the electric rail way in 
this country, and the existence of several exámples of electric traction 
working in the town has. probably prompted the Dolter Electric Traction 
Co. to show an instructive model of the working of their surface contact 
system. Difference of opinion as to the respective merits of overhead and 
underground electric traction exist in Brighton as eleewhere, and this 
exhibit consequently attracts particular notice. The Dolter system, we 
were informed, has been working in Paris on the lines between Porte Maillot, 
Surenses, Longchamps and St. Cloud for two years without hitch or acci- 
dent of any kind. 

It will be seen that the electrical exhibition at Brighton ia on a more 
extended scale than is usual in these displays, That it is eminently 
successful from every point of view is already demonstrated. The 
display at Brighton Aquarium will assuredly do much to increasingly 
popularise electric lighting and the use of electric heating, cooking, 
cooling and motive apparatus and electric decorative accessories of all 


kinds, besides familiarising the public with the latest types of these 
goods. The price of admission during the day is 6d., and in the evening 
the popular price of 3d. prevails. Brighton Aquarium has many attrac- 
tions besides the exhibition, but was not, as a joint-stock undertaking, a 
pecuniary succese. Under the proprietorship of the municipality this con- 
dition of affairs may be changed, and certainly the first exhibition held in 
the building proves an excellent draw, as it well deserves to be. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

An assistant lecturer and senior demonstrator in electrical engi- 

neering is required at the Royal Technical Institute, Salford. Particu- 
lars and forms of application up to 14th inst. See advertisement. 

A first-class electrical engineer is required for Glasgow Corpora- 

tion tramways, Applications to the general manager, Mr. John 

Young, 88, Renfield-street, Glasgow, by Oct. 22. See advertisement. 


Mr. E. Trenam has been appointed controller at the Central 
Telegraph Office In succession to Mr. E. May, who has retired. Mr. 
Trenam was formerly superintendent at Leeds, where he remained 
until 1892, when he was promoted chief superintendent of the Man. 
chester district. In 1900 he received one of the newly-created 
appointments as traffic „ and occupied that position until 
June, 1901, when he became deputy-controller at the central office, 
London. 

Mr. О. F. Francis has been appointed resident electrical engineer 
at the Aldershot electricity worke at £250 per annum. 

Heywood Council have appointed Mr. James Stott (hitherto chief 
assistant at the electricity works) borough electrical engineer, in 
succession to Mr. W. S. Johnston, who has taken an appointment 
with Veritys Limited. | 

Mr. E. Н. Dixon, B.Sc., has been appointed aesistant lecturer in 
electrical engineering, and Мт, Т. W. Griffith, BSc, has been 
appointed assisted lecturer in physics at Hartley College, S.uth- 
ampton. 

Bedford Council have appointed Mr. H. B. Jenkins assistant 
electrical engineer. И 


EDUCATIONAL NOTICE. 


The Clothworkers’ S:holarehip of £60 a year for three years, 
awarded on the results of the matriculation or entrance examination, 
of the Central Technical College of the City and Guilds of Lar don 
Institute, has been awarded їо W. H. Grinsted, from Horrham 
Grammar School. Free studentships have been awarded to W. M. 
Hooton, from King’s Lynn municipal technical school, L G Morse, 
from Marlborough College and Н. K. B. Reed, from the South- 
Western Polytechnic, who came next in order of merit. | 


Aberdeen.—A report has been prepared by the city electrical 
engineer (Mr. J. Alı x. Bell) on the propceal to light all the electric 
tramway routes electrically, and the matter will come before the 
Watching and Lighting committee at their next meeting. | 

Accrington.— The Council have decided to adopt are lighting for 
the principal thoroughfares. | 

‘Aldershot —The Council have extended the contract with Messrs. 
Thomas Parker (Ltd.) for runnirg the electricity works for another 
six months. 

Allahabad. —A Calcutta firm is about to close with a concession 
from the municipality for the right to construct and work electric 
tramways in Allahabad. The line is about 24 miles in length. 

Ashford.—The Council have received from Mr. F. H. Medhurst 
particulars of a scheme for the erection of electricity wol Кв, and a 
sub-committee will interview the firms named by Mr. Medhuret to 
ascertain if they are willing to enter into an agreement for the 
erection, equipment and working of the station. 

Aston.—The Council have obtained sanction to a loan of £52,406 
for electricity works The maximum demand system of charging 
has been decided upon, 6d. per unit for the first two hours and 12d. 
after. | 

Bedford.—The Council have authorised extensions of the electric 
lighting mains in six additional thoroughfares. 

Bethnal Green (London).—The Borough Council bave been 
requested by the Board of Trade to set out any objections they may 
have to the revocation of their provisional electric lighting order 
(obtained in 1899). З 

Beverley.—Owing to Edmundson’s Electricity Corporation ге- 
quiring £5,000 more than the £14,704 loan obtained§by the Council 
for erecting and equipping electricity supply works, the Council have 
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decided to seek another company willing to undertake the work 
for the above sum. 

Black pool.— A sub-committee, consisting of Aldermen Brodie and 
Grime and the borough electrical engineer (Mr. C. F. Furness) have 
been instructed to visit certain electricity works to obtain informa- 
tion on cooling towers. | 

Out of seven tenders received for cooling plant the following were 
the most favourably regarded : — Doherty а Donat, Arthur Koppel, 
and the Klein Engineering Co. 

Mr. Furness bas submitted a report and estimate amounting to 
£1,200, upon coal-handling plant, including narrow-gauge tramway, 
waggons, weighing machines, coal storege bunker and elevator. 


Bognor.— Hitherto this watering place has bzen outside the tele- 
phone area, but at last a telephone service is promised. The Council 
is, however, in some difficulty, as it has been approached by both 
the National Telephone Co. and the Post Office, and it is disposed to 
give access to the party which will guarantee the earliest service. 

The Board of Trade are enquiring of the Council its intentions 
with regard to the electric lighting provisional order obtained in 1899. 


Bournemouth.— A communication to the Council from the Board 
of Trade states that the Board is advised that, in the special circum- 
stances created by the recent decision of the Court of Appeal in the 
action by the Poole and District Electric Traction Co, and the pro- 
visions of the Christchurch and Bournemouth Tramways Act, 1900, 
an application by the Corporation for a provisional order in amend- 
ment of their order of 1900 could not properly be entertained. Under 
these circumstances the town clerk advises, with regard to the bill 
that may be promoted by the Corporation, that the objects of such a 
measure should be limited to (1) confirming the Corporation's alleged 
lapsed powers in their 1900 order, (2) for additional powers to pur- 
chase, by agreement, tramways within or without the borough, or (3) 
power to the Board of Trade to grant the Corporation provisional 
orders for constructing further tramways. This suggestion has been 
adopted by the Council. 


Bradford.—The accounts of the tramways department for the half- 
year ended Sept. 30 show total income from the electric lines 
£89,500, ordinary expenditure £79,600, including proportion of 
profits of £11,650 to the old steam companies. ‘The approximate 
profit, excluding depreciation, was £9,900. After allowing for 

epreciation, the net profit is between £3,000 and £4,000. 


Brierley Hill.—Mr. Reginald P. Wilson has been appointed 
consulting engineer in connection with the local light railway 
scheme. Mr. Wilson is also acting for the adjoining district of the 
Rowley Regis Council. 


Brighton.—At the Corporation meeting last week a further dis- 
cussion took place as to the position of the Corporation’s consulting 
electrical engineer (Mr. Arthur Wright) with the Mutual Electric 
Trust Co. and the Reason Mfg. Co. After some discassion, Mr. 
Broadbridge said the Council were studying the interests of their 
ratepayers when they obtained from the Reason Mfy. Co., whose 
works were in the Council’s district, meters and apparatus, which 
would cost considerably more if obtained elsewhere, and subsequent 
speakers pointed out that special terms were granted by the Reason 
Mfg. Co to the Corporation in connection with these purchases. It 
was further shown that, on Mr. Wright’s appointment as consulting 
engineer, the Electricity committee were fully informed of his con- 
nection with the companies mentioned, and, having considered the 
matter, the Corporation decided to retain Mr. Wright’s services. 
The subject then dropped. 


Brixham.—The Council is considering the question of applying 
for a provisional electric lighting order. 


Burslem.—The Council have applied for a loan of £31,000 for 
establishing municipal electricity works. 


Bury (Lancs.) —The borough electrical engineer (Mr. Watson) 
has been instructed to report upon the advisability of adopting 
“ free ог assisted wiring ot consumers’ premises, 

Caerphilly.—The report of the consulting engineer (Mr. R. Н. 
Fletcher) recommends the Council to apply for a provisional order. 
Mr. Fletcher considers, however, the cost of supplying the district 
from municipal works would at present be absolutely prohibitive. 
Powers should, however, be sought for generating as well as distri- 
buting electricity. The Council’s decision has been deferred for a 
fortnight. 


Camborne.—The Urban Electric Supply are submitting terms for 
public electric lighting. 

Cardiff.— Powers are soughtforconstruction of tramway extensions. 

Cleethorpes.—The Council have entered into an agreement with 


Grimsby Tramway Co. to purchase the site and the generating station 
and equipment of the company. | 


Cheltenham.—The Council have withdrawn their proposal to 


apply for a provisional order for extending the electric lighting area, 


as the local authorities of the adjoining districts decline to sanction 
the extensions. 


There are at present 622 customers of the electric lighting depart- 
ment, representing 38,300 8 c.p. lampe. 

The Council have agreed to order a statement as to the financial 
position of the electric lighting undertaking. | 


Oheshire and North Staffordshire Electric Power Scheme.— 
Farther particulars to hand regarding this scheme state that the 
capital is £1,500,000. It is proposed to erect three generating stations, 
two in Cheshire and one in Staffordshire. A station will be erected 
near Frodsham for E lying Runcorn, Chester, Sandbach, Nant- 
wich, Tarporley, Middlewich, Winsford, Northwich, Knutsford, 
Altrincham, Sale, &c. Another station will be erected near Sutton, 
and it is probable that the projected Macclesfield to Warrington 
electric tramway will be supplied with power by the new company. 


Church Lighting.—The old parish church of St. John, Hackney, 
has had the electric light installed. 


Oleckheaton.—Sanction to a further loan of £6,000 for electric 
lighting has been obtained. Terms have been arranged for the supply 
of energy to the local tramways. 


Colchester.—The Tramways committee will shortly present a 
report on the proposal to construct electric tramways. Reports 
have been presented by the borough electrical engineer (Mr. A. R. 
Sillar) and the borough surveyor (Mr. H. Goodyear).' 


Darlington.—The fish market is to be wired for electric lighting. 


Dartford.—The Council have increased the salary of the electrical 
engineer (Mr. A. J. C. Waterland) to £250 per annum. 


Dartmouth —The Urban Electric Supply Company hope to give a 
supply of current in the principal thoroughfares by Oct. 15. 


Derbyshire.—A syndicate is promoting a scheme for the conatruc- 
tion of several routes of electric tram ways. 


Devonport.—The Admiralty have informed the Town Council 
that a comprehensive scheme has been prepare’ for supplying elec- 
tric energy for both lighting and power from a supply station within 
the dockyard. 


Doncaster. Various extensions to and alterations in the muni- 
cipal electric tramways are projected, involving an expenditure of 
about £14,000. | 

Dublin.—Last week the Corporation approved the draft agreement 
between the Trinity College authorities and the Port and Docks 
Board regarding the erection of a sub-station and the supply of elec- 
tric current to the new college buildings, engineering schools, physical 
and chemical laboratories, &c. 


Dundalk.—The combined electric lighting and tramway scheme 
has been revived, and the Council have a to accept £400 from 
a Dublin syndicate (Messrs. Ryan, Porte and Liller) for their powers, 
which expire in November, An application for an extension of time 
will ba made by the syndicate and be supported by the Council. 


Bastbourne.— The charge for electric current to large consumers 
has been reduced to 44d. per unit. 


East Ham.— The accounts of the electric tramways for the first 
nine months show revenue £15,618, expenditure £10,960, gross 
profit £4,658. After providing for interest, sinking fund and depre- 
ciation (£930), the net profit was £55. The electric lighting accounts 
show revenue £7,094, gross profit £2,731, but after paying interest, 
depreciation (£922), &c., there is a deficiency of £554. 


Bdinburgh.—The Corporation decided on Tuesday to add the 
declared surplus of £10,295. 11s. on last year's working of the elec- 
tric lighting undertaking to reserve, after deduction of the deficiency 
(£2,690) of the previous year. | 

The convener of the Electric Light committee (Mr. Mackenzie) explained 
that the Council had previously passed a resolution that a reserve fund 
should be gradually built up, the maximum to be £80,000. The present 
addition would bring the reserve up to £27,000. 

Electrical Machinery for India.—Last week an interesting 
test was carried out at the works of Messrs. Belliss and Morcom 
(Ltd.), Birmingham, of a Crompton-Belliss 750kw. combined steam 
dynamo for power and lighting. The set is one of two of this size to 
be installed at the new works of the Calcutta Electricity Supply 
Corporation, for which company three 250kw. similar sets have been 
recently despatched for power purposes. The engines in all instances 
are of Messrs. Belliss and Morcom’s patent self-lubricating, quick- 
revolution, triple-expansion design, having only three cylinders— 
viz, high, intermediatte and low pressure, thus ensuring the simplest 
design of engine, and the best for the purpose intended. The same 
firm’s automatic system of forced lubrication is employed to all the 
bearings at a preesure of 101b. to 151b. per ERATE by means of 
valveless pumps driven off the engine crank shaft, and arranged jn an 


oil well in the crank chamber. The plant runs at 230 revs. min., 
with а steam pressure at the engine of 1601р. per square inc and is 
arranged to run non-condensing at present. The dynamos are of the 


Crompton multipolar type, fitted with slotted drum-wound arma- 
tures 7ft. in diameter. The magnets are оро wound, the 
outaide diameter of the yokes being s Leer y 12ft. The com- 
mutators are fitted with carbon brushes, and all bearings are self- 
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oiling. The weight of the armature alone is 13 tons. The plant, 
although primarily designed for lighting, embodies all the essential 
qualities for traction work, and will, consequently, be equally 
suitable in that capacity if necessary at a future date. 

Falkirk.—Stirling County Council are adopting electric lighting 
at the Sheriff Court House and police premises. 

Glasgow.—The tramway extension to Longside will be opened 
for traffic to-day. 


Greenwich.—' The Blackheath and Greenwich District Electric 
Light Co. offer to supply electric current to the municipal offices at 
344. per unit for three years. 


Hawick.—Electric current was supplied for the first time on 
Wednesday. 


Honley.—Application has been made for a loan of £4,800 for 
electric lighting. 

Honduras.—It is stated by the U sited States Consul that the joint- 
stock company recently established at Ceiba offers the opportunity 
for introducing electrical goods into Honduras. 


Huddersfleld.—The Council have rejected a motion for an inquiry 
into the general equipment of the tramways, the suitability of the 
cars, &c. 

Infirmary Lighting.—Montrose asylum and infirmary managers 
are adopting electric lighting for their institution. Current will be 
taken from the local electric supply company, who have offered 
supply at id. per unit. 

Irvine.— The Town Council has approved an electric lighting 
scheme submitted by a company which proposes to apply for a pro- 
visional order. The compulsory area will include the thoroughfares 
in the centre of the town, and at the outset plant sufficient to supply 
the equivalent of 3,000 8 c.p. lamps is to be put down. 


Islington (London).—The charge for current for motive power 
has been reduced to 2d. per unit for current required from 12:30 a.m. 
to sunset and 5d. per unit from sunset to 19:30 a.m. 


Kettering.—Sanction to à loan for the erection of electricity 
supply and refuse destructor works has been obtained. 


Kildare —An inquiry has been held into the application of the 
Naas District Council to borrow £3,000 for electricity works for 
supply of current in Kildare. The military authorities may avail 
themeelves of the opportunity to adopt electric lighting. Technical 
сав were supplied by the electrical engineer, Mr. Norman 

inson. 


Kingston-on-Thames.—The Corporation has fixed the following 
charges for current for motors :—3d. per unit up to 5,000 units, 24d. 
up to 10,000, and 2d. over 10,000 units per annum. "The Corpora- 
lion reserves power to discontinue supply from 5:30 p.m. to mid- 
night to motors supplied on the reduced rates of 2d. and 24d. per unit. 


Leeds —At its meeting last week the Council discussed the 
question of the overcrowding of the tramcars, and on the presentation 
of the Tramway committee's report on the subject, 

Mr. R. A. SMITHSON approved of the minutes of the committee. He 
thought all would agree iu asking the few objectors to the principle 
involved in this question to appreciate the reasonableness with which the 
committee had approached the matter. The committee was striving for 
the greatest good of the greatest number. 

Mr. T. WALKER asked what was the number of excess passengers 
proposed to be carried, and on what occasions such passengers were to be 
allowed on the cars. 

Mr. SMITHSON said the matter was still under consideration, but bank 
holidays, Saturday afternoone, Sundays and wet days practically defined 
the occasions on which conductors would be permitted to carry excess 
passengers inside the cars. 

Alderman WILLEY said, by force of circumstances this particular under- 
taking had come into the hands of the Corporation, and the Tramways 
committee at once proceeded to set the bye-laws at defiance. The history 
of this matter showed that the resolution passed some two years ago about 
carrying eight passengers above the number licensed for was a direct breach 
of the law, and he could not underatand why the chief constable or town 
clerk, or some person in legal authority, had allowed such a state of affairs 
to be continued month after month. It was not honest for the Corporation 
to allow their conductors to be brought before the magistrate and fined. 

The minutes were adopted by 43 votes to 4. 


Leeds-Guiseley Tramway.— Yeadon Council are supporting fi 
scheme of Messrs. Maitre and Parker for the construction of this line. 


Leigh (Lancs.).—The Council will proceed with their bill for 
powers to construct additional lengths of electric tramway, the nego- 
tions between the Council and the South Lancashire Tramways Co. 
having fallen through. 


Leith.— Additional generating plant, including two 350kw. steam 
упа and two 400 H.r. boilers, is to be put down at the electricity 
works. 

Light Railways.—The Poole and District Light Railway (Exten- 
sion) Order, authorising the construction of a light railway in Poole 
and Branksome, has been submitted to the Board of Trade for con- 
firmation. Obj ections by Oct. 25. 


The Crowland and District Light Railway Co. will apply for an 
extension of time to construct their authorised light railway. 

Mr. T. A. Nevins (son of the late Mr. Thomas Nevins, the pro- 
moter of the Cheltenham and District Light Railways scheme) has 
intimated to Cheltenham Council that that project will be carried 
out in its entirety. 


Lincoln.—The charge for electric current to places cf worship has 
been fixed at 5d. per unit. | 


London-Brighton Electric Railway.—A syndicate is being 
formed to carry out surveys, prepare plans, &., and to promote a 
bill to authorise the construction of an electric line of railway from 
London to Brighton. The consulting engineers are Mr. F. Н. 
Cheesewright and Mr. Robert Hammond. The London terminus is 
to adjoin Waterloo Station, and the Brighton terminus facing the 
Clock Tower. The stopping places are to be Croydon, Redhill, Hor- 
ley and Hayward’s Heath, the journey being made in 40 min u' es. 
Mr. Robert Hammond, in reporting on the scheme, recommends a 
speed of 75 miles per hour on the line, and estimates that under 
three years would be required for its construction. Mr. F. H. Chee: e- 
wright in his report, points to the fact that no town in the United 
Kingdom of the importance of Brighton depends upon one live of 
railway for its connection with the metropolis The length of the 
line will be under 47 miles of standard gauge. There are no engi- 
neering difficulties whatever in the project and only 13 miles of the 
total length will be tunneled. It is proposed that the tunnels shall 
be 27{t. wide in the clear, to allow room for workmen, should two 
trains be in the tunnel at the same time, to avoid the necessity of 
the trains diminishing speed, and to secure perfe>t ventilation. 

A statement is being circulated that at a meeting of the directors 
of the London, Brightun and South Coast Railway recently, it was 
decided to construct permanent way alongaide the present line, and 
to run an electric passenger service. We have been unable to con- 
firm this statement, our information eo far being that no such sch: me 
has been under consideration by the company. 


London County Council.—At the resumed sittings of the Council. 
on Tuesday the following loans for electric lighting were repor «d as 
completed :—Battersea £6,000, Fulham £25,000, Hampstead £5,100, 
Poplar £28,170, St. Pancras £20,000, and Woolwich £23,960. The 
fol 5 tara loans for electric lighting were agreed to :— Batteraea 
£5,000, Fulham £25,000, Westminster £894, and Battersea (for 
electric lighting of libruries) £650. 

The purchase of the South London Tramway Co.’s undertaking 
was approved. 

The Highways committee reported that the works department cf 
the Council will construct the foundation of the Greenwich elec- 
tricity generating station at a cost of £14,750. 

It was agreed that the Highways committee serve notice on the 
London, Deptford and Greenwich Tramways Co. of the Council’s 
intention to purchase the tramways, works and undertaking, autho- 
rised by the Southwark and Deptford Tramways Act, 1881, as 
amended by the London, Deptford and Greenwich Tramways Act, 
1891. 

With reference to the London County C ;unci] (Electric Supply) 
Bill, which was rejected bya Parliamentary Committee last session, the 
Highways committee reported that they had corsulted the metropoli- 
tan borough councils, many of whom were directly affected by tha 
bill, as to whether it should be re-introduced next session, and replies 
from 19 out of the 29 councils advise that the Council should again 
ask Parliament to deal with the matter, and the committee therefore 
recommend that the Parliamentary committee promote a bill on tha 
same lines, relative to the purchase of electric lighting and supply 
undertakings and the supply of electricity in London, and that the 
metropolitan borough councils be afforded an opportunity of express- 
ing their views on the draft of the proposed bill This recommendation 
was adopted. 

The City Corporation have decided not to oppote the re-introduc- 
tion of the bill, subject to the insertion of a clause protecting the 
rights of the Corporation under the electric lighting acts and orders 
affecting the City. 


Louth (Lincs ) —Messrs. Handcock and Dykes have been retained 
by the Corporation to advise them with regard to their electric 
lighting order, and are preparing a report on the subject. 


Malta.—A recent commmunication informs us that there is an 
opening in Malta for the following electrical goods :— Lamps, car- 
bons, fan motors, lamp fittings, and general electrical sundries. 


Mexborough. —An inquiry will shortly be held into the Council's 
application to borrow £2,500 for electric lighting. 


Mica.—In German East Africa mica mining, which has been 
hitherto conducted on only a comparatively small scale, is to be cor- 
siderably increased. A company hae been formed with a preliminary 
capital of 200,000 marks to work existing mines and to prospect. 
It is reported that the mines in the district are rich, and will well 
pay for working, 
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Middleton.—The construction of the Middleton-Manchester 
electric tramway will be completed early in November. 


Municipal Telephony.—The Postmaster-General has granted a 
licence to the Sheffield City Council to establish a municipal tele- 
phone service. 

At a special meeting of the Manchester Telephone committee on 
Tuesday, Mr. Smethurst proposed a resolution in favour of entering 
into negotiations with the National Telephone Co. for the acquisition 
of their undertaking in the Manchester area and the establishment 
of a municipal service. The resolution was rejected after debate. 

Scarborough Corporation Property committee have requested Mr. 
A. R. Bennett to pre a detailed report, for a fee of 30 guineas, on 
the proposal to establish a municipal telephone service. 

A conference of local authorities in the Bournemouth area has 
been summoned to consider a proposal to apply for a licence to 
establish a municipal telephone service. 

An inquiry was held at Swansea on Tuesday into the Corpora- 
tion’s application to borrow £20,000 for a municipal telephone ser- 
vice for a district including Swansea, Oystermouth, Llangyfelach, 
Pontardawe, Loughor, Neath and Llanelly:— 

In support of the application, Mr. WHEATLEY said the National Tele- 
phone Co. had only about 650 subscribers, or one for every 251 of the 
inhabitants. The Corporation had obtained a licence, the consent of the 
councils concerned, and the minimum rate for an unlimited service of £5 
had been fixed, compared with from £9 to £15 charged by the National 
Company. A site had been obtained and the work begun to avoid delay, 
the tender for the exchange being £2,297. 10s. Already they had 337 
applications for an unlimited service at £5, and 57 applications on the 
message-rate scale of £5 per annum and 1d. per call. Those subscribers to 
the municipal service included 35 per cent. of the National Company's 
subscribers, No contracts had been let for plant, but they would probably 
be let the following day. There was no opposition. 

The chairman of the Telephone committee (Councillor Solomon), the 
consulting engineer (Mr. A. R. Bennett) and Major-Gen. C. E. Webber 
gave evidence in support of the application. 

Mr. BENNETT said there would be switch stations, by means of which 
connections could be made with the outlying districts of Pontardawe, 
Clydach, Morriston, Skewen, Pontardulais, Gorseinon, Gowerton, Loughor 
and the Mumbles. By the system of underground cables proposed at 
Swansea it would be impossible, except in case of accident, for one sub- 
всгірег to hear the conversation of another. Tapping” on the part of the 
telephone girls would also be impoesible. | 

Mr. WHEATLEY further said that the National Company intended coming 
within the Telegraph Acts, 1899, in Swansea, and then the Swansea Cor- 
poration subscribers would have intercommunication free of charge over 
the company’s system in Swansea. The Corporation had given under- 
ground wayleaves to the company, but unless the company came within 
the act the notices terminating these wayleaves would be enforced. 

National Electrical Contractors’ Association.—A meeting of 
the northern rection was held at York on Saturday, when represen- 
tatives of about 60 electrical contracting firms in the north were 
present. A scheme for the registration of workmen was adopted 
and questions relating to the training of apprentices, municipal 
trading and standardisation of wiring rules and specificitions were 
discussed. The next meeting is to be held at Newcasue in January. 


New Tube Railway.—It is reported that a syndicate has been 
formed to promote a bill to authorise the construction of a tube 
railway to run under the Central London Railway from the City to 
the Marble Arch, to effect a junction with the authorised North- 
West London |Railway, which will run from the Marble Arch to 
Cricklewood. 

Newcastle-on-Tyne.—A provisional order is being applied for to 
authorise the construction of additional electric tramways. 

Newport (Isle of Wight).—30 arc lamps are to be erected in the 
main thoroughfares. Electric current will be supplied by the Isle of 
Wight Electric Light and Power Co. 


Personal.—In view of the large amount of heavy traction work 
done by them in the past, and the prospective increase of this class 
of work in the future, the British Thomson-Houston Co., Rugby, 
has organised a heavy traction department. Mr. A. H. Walton, in 
addition to his other duties, has эта appointed mansger of this 
department, with headquarters in London, and his large and succese- 
ful experience in installing some of the heavy electric traction schemes 
in the United Kingdom particularly fit him for this position. 

Peterborough.—The Council have been informed that they have 
a legal right to use for street lighting purposes the trolley poles 
erected by the tramway company. 

Rochdale.—By a majority of one the Council have declined to 
adopt the recommendation of the Electricity committee to increase 
the salary of the electrical engineer (Mr. Atchison) from £200 to 
£250 a year. 

The Council have notified the tramway company of intention to 
purchase so much of its undertaking as lies within the Council’s 
area. 

Ross.—The Electric Light Co. has offered to provide arc lamps 
and supply current for 1,500 hours per annum for £19. 10a, with 
£1, 28. 6d. for each 100 hours extra, The company’s offer to put 
up Jamps for experimental purposes has been accepted. 


* 


Rugby.— The Council have decided to apply for an additional 
loan of £2,500 to £3,000 for electric lighting extensions, Contracts 
have been let for steam dynamos, switchboard, &c., to the British 
наш Co, aud for cables and mains to the St. Helens 
Cable Со. 


Runcorn.—The Council have been notified by the Board of Trade 
that the Runcorn provisional electric lighting order, granted in 1899 
is not yet in force. 

St. Albans.—A company is negotiating with the Council for a 
lease of the provisional electric lighting order. 


Bt. Anne’s-on-the-Sea.—A recommendation of the Electric. 
Lighting committee to adopt electric lighting for some of the public 
thoroughfares was adopted at the last Council meeting. 


Salford.—The extension of the electric tramways to Prestwich 
has been opened. 


Sheffield.—The Tramways department, on Wednesday evening, 
inaugurated a system of letter collecting by tramcar. The tramcars 
leaving the various termini about 25 minutes before the hours of 
collection at night are fitted with boxes for the purpose. The 
arrangements appear to work smoothly, and are taken advantage of to 
a considerable extent. 


Sidmouth —The question of obtaining a provisional electric light- 
ing order is before the Council, 


Soudan Provinces (Bgypt).—On the rail ways at Halfa and 
Khartoum there is some electric plant in use on the passenger rolling 
stock, and in the provinces there are altogether about 800 1nilse of 
telephone lines established, chiefly along the railway. The works 
department at Khartoum have a number of machines driven by 
electricity, and a small telephone system is shortly to be installed 
connecting the various Government offi:es, military units, &, at 
Khartoum, Omdurman and Halfaya. Of landline telegraphs there are 
2,736 miles of line in operation containing 3,108 miles of conductors. 


South African Trade.—At a meeting of the South African Trade 
committee on Wednesday the reports of two of the commissioners 
recently sent to South Africa to inquire into the openings for trade 
there were submitted. 

Mr. BEN. H. Moraan, engineering trades’ commissioner, stated that there 
were enormous opportunities for trade in engineering linee, and particu- 
larly їп machinery utilised in dock and harbour construction, railway 
extension, mining and agricultural work. New railway lines and exten- 
sions were in contemp'ation and were being proceeded with in Cape Colony, 
Orange River Colony, the Transvaal and Natal. Iu regard to the mining 
industry of the Rand,.a3 soon a8 the political atmosphere cleared an enor- 
mous development would take place, and a large quantity of mining and 
electrical machinery would be required. There were also excellent pro- 
aspects for the introduction of steam engines, electric tramway and lighting 
equipments. He found German and American competition every where very 
keen, and although prospects of trade were so good, business could only be 
obtained by enterprise and pushfulness, and a thorough kaowledge of the 
requirements of the market. 


South Shields Tramway Bill.—The Parliamentary committee 
are advised by counsel that the compromise between the advocates 
and opponents of tramway municipalisation in this district would not 
be sanctioned by Parliament. 


Southampton.—A pplication has been made for a loan of £7,310 
for construction and equipment of an electric tramway to Hampton 
Park. 


Stourbridge.—The additional lines of the Dudley, Stourbridge 
and District Electric Traction Co. from Stourbridge to Lye and to 
Wollaston were inspected on Thursday last. 


Stretford.—The negotiations for the purchase of the Stretford 
tramways has been referred to Manchester Corporation, by whom the 
lines will be worked after purchase. Some delay bas arisen owing 
to the appeal from th» arbitrators award. When possession has 
been obtained, Stretford Council will proceel with the work of 
converting tha lines to electric traction. 


Tonbridge.— The date for the formal opening of the electricity 
works has been provisionally fixed for Nov. 15, and from Oct. 20 to 
that date electric current will be supplied free to consumers. "The 
municipal offices and council chamber are to be fitted for the electric 
light. 

Transmission of Telegrams by Telephone.—Glasgow Tele- 
phone committee have received a communication from the Post- 
master of Glasgow that the transmission by telephone of telegrams 
is confined to subscribers having registered telegraphic addresses, 
and that it would be impracticable, on account of the large number 
ot telegrams dealt with, to single out for special treatment telegrams 
which did not bear some address of which special record is made by 
the department. Further action 1s being taken by the committee to 
have the point definitely settled. 


Trunk Telegraphs.— Edinburgh Corporation on Tuesday decided 
to memorialise the Postmaster-General in favour of extending the 
underground telegraph trunk lines from Preston north wards. 
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Truro.—A proposal has been submitted to the Council for the 
construction of an electric tramway from the railway station to 
Malpas, distant about 2 miles. 

Tunbridge Wells.—An inquiry is to be held this day (Friday) 
into the Council’s application to borrow an additional £10,000 for 
electricity works extensions. The present number of consumers is 
700, representing 56,000 8 c.p, lamps. 

Underground Telephone Wires in London.—Delegates from 
the City Corporation and from 12 of the London Borough Councils 
met at Battersea on Tuesday to consider the question of the use of 
the streets for the reception of telephone wires. The conference was 
called by the Battersea Council, and was presided over by Ald. С. A. 
Smith. Discussion centred round correspondence which had passed 
between the Post Office and Battersea Council, the latter body 
having objected to granting wayleaves to the Post Office which could 
be utilised for the ad vantage of the National Telephone Co., the 
licensees of the Post Office. The Postmaster-General having sug- 
gested that a deputation should wait upon him to discuss the matter, 
this suggestion was adopted. 


Warrington.— The Bridge. atreet-Stockton Heath tramway route 
was opened for traffic on Saturday. The Manchester-road and 
Winwick-road lines are nearing completion. 


Wednesbury.—The Council have decided to enter into an 
agreement with the Midland Electric Corporation for Power Distri- 
bution for the supply of electric energy in bulk at 3d. per unit for 
the maximum demand for one hour per day, and 0 825d. for the 
remaining hours, the compan undertaking not to lay distribnting 
mains in the borough. The Council also intend to proceed with a 
scheme for the supply of electricity within the borough at an esti- 
mated cost of £11,000. 


Wigan.—The Council have completed the purchase of the under- 
taking of the local tramways company for £42,000. The whole of 
the lines will be electrically equipped within a few months, 


Worthing.— The resident engineer (Mr. G. Porter) recommends 
the uee of Nernst lampe for the electric lighting of Tennyson-road 
at a capital cost of £51, the total annual charges being £48. 15s. for 
all-night use and £33 for half-night use. Mr. Porter has been 
requested to report upon the practicability and financial effect of 
discontinuing the lighting of all or any of the arc lamps on the 
Parade during the winter months, and substituting incandescent 
electric or Nernst lamps. gi die for current now in hand 
equal 10,278 8 cp. lamps, of which 9,127 are connected. For the 
firet year's working of the undertaking there was a net income of 
£3,160, expenditure, exclusive of capital charges, being £3,150. 
These capital charges amount to £2,110. 

Yarmouth.—The profit on the first quarters working of the 
municipal electric tramways was £2,125. 


York —Ald. Agar, at the Council meeting on Monday, referred to 
proposals which had been received from the City of York Tramways 
Co. as to extensions of lines and the adoption of electric traction. 
The committee could not assent to the proposals, but if the company 
were permitted to carry them out they would have to expend largely 
and would require a considerable extension of time before the Cor- 
poration could take their undertaking over, во that the cost of 
ucquiring it would be increased. As, however, the Corporation were 
unable to take over the tramways at present, he suggested the sub- 
jeet should be again discussed. This suggestion was approved. 


——— ——— a 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 
‚ Aston Manor District Council invite tenders for condensers for 
their electricity generating station. Specifications from the consult- 
ing engineer (Mr. Reginald P. Wilson), 66, Victoria-street, West- 
minster, S. W., and tenders (addressed chairman of Electric Lighting 
and Tramways committee), to the Council offices by noon Oct. 31. 
An advertisement contains further particulars, 


Chester Corporation invite tenders for the supply of arc lam 
Specifications from the city electrical engineer (Мт. F. Thursfield), 
and tenders to the Town Hall by Oct. 25. See advertisement. 

The directors of the Great Western Railway Co. invite tenders for 
supply of stores from Dec. 1, 1902, to Nov. 30, 1903, including tele- 
graph instruments and apparatus, copper wire, G.P. wire, &c., 
telegraph ironwork and tools, telegraph drysalteries, electric light 
carbons, incandescent electric lamps, telegraph poles in yellow pine, 
wire, copper tubes, steel tools, ironmongery, brasswork, &c. Samples 
may be seen at Swindon up to 16th inst. Tenders to secretary 
(Mr. C. K. Mills) by Oct. 20. 


Rotherham Corporation invite tenders for steam pipes and valves, 
feed pipes and valves, feed pump and economiser, exhaust water and 


drain pipes and valves and switchboard extensions. Tenders to 


town clerk by noon Oct. 16. 

Wigan Corporation invite tenders for construction of a short length 
of new tramway, and for the re-construction of a portion of existing 
tramways; also for electrical equipment, and for 18 bogie cars, double- 
deck four-motor equipment. Tenders to town clerk by Oct. 20. 

Ipswich Corporation invite tenders for main switchboard, motor 
booster and connections, and overhead construction for tramways, 
Tenders to town clerk by Oct. 22. 

Barrow-in- Furness Corporation require tenders for two batteries of 
accumulators, two automatic reversible boosters, ewitchboards, &c. 
Tenders by noon Oct. 15. 

Blackpool Electric Lighting and Tramways committee invite ten- 
ders for a coal conveyor and bunker and automatic weigher. Tenders 
to electrical engineer by Oct. 15. 


London County Council invite tenders for electrical fittings and 
other stores for 12 months, Tenders by 27th inst. - 


Bury Tramways committee require tenders for rail bonds, &c. 
Tenders by Oct. 14. 

Dudley Corporation invite tenders for arc lamp carbons. Tenders to 
chairman Electric Lighting and Tramways committee by noon Oct. 18. 


Bootle Corporation require tendera for wiring the refuse destructor 
works in Pine-grove. "lenders by Ost 14. 

Bootle Corporation also require tenders for wiring the new fire 
station in Strand-road. Tenders by Oct. 18. 

Batley Corporation require a re-cooling tower and tank. Tenders 
by 28th inst. 

Manchester Electricity committee invite tenders for steel work for 
coal bunkers at Stewart-street station. Tenders by noon 16th inst. 

Rosario Municipality invite tenders until Jan. 5 for public lighting 
by electricity or gas. 

Monte Video Electric Lighting committee invite tenders until 
Nov. 13 for the supply of 200,000 incandescent lamps—viz., 140,000 
16 c.p. lamps for 105-volt circuits, to consume 3:1 watts per candle 
hour, and 60,000 lamps of 12 c.p. 


Tenders are invited until 15th inst. by Gefle (Sweden) Municipal 
Council for supply and erection of generating plant, accumulators, 
&c., at the municipal electricity station. 


Irun (Spain) municipal authorities require tenders by Oct. 19 for 
electric lighting concession. "Tenders to El Secretario del Ayunta- 
miento. 

Tenders are invited until 20th inst. by the municipal aut horities 
of Bonillo (Albacete, Spain) for an electric lighting concession for 
20 years. m 

The Spanish Postal Télegraph authorities, Madrid, require, without 
the formality of tender, 30,000 porcelain insulators for the telegraph 
service, the price to be within that at which the last purchase of, 
porcelain insulators by the State was made by tende. 


The Spanish Telegraph authorities have received power from the 
Government to purchase, without limit as to price, two sets of 
* Baudot "duplex telegraph apparatus. Particulars in the Madrid 
Gazette of Sept. 30. 


Plans cau be seen at the Spanish Embassy, 1, Grosvenor-gardene, 
London, S.W., connected with tenders which are invited for the 
construction of the covering and pillars of the third reservoir of the 
Isabel II. canal at Madrid. The time for receiving tenders for this 
work has been extended to Dec. 13. The Boletin " of the Span ieh 
Chamber of Commerce, Madrid, for September contains the condi- 
tions of the contract. 

The Madrid Gazette of 3rd inst. calls for tenders within 20 daya 
for the Directorate-General of Posts and Telegraphs, Calle de Careta', 
10, Madrid, or to the offices of the civil Governments of Barcelona, 
Cordoba, Valladolid and Zaragoza, and which will be opened at Madrid 
on 28th inst., for the supply of 35 tons galvanised iron wire 4mm. 
diameter, 10 tons galvanised iron wire 3mm. diameter, 3 tons copper 
wire 2mm. diameter, 4 tons copper wire 15mm. diameter, and 4 tons 
copper wire }}mm. diameter, for the telegraph and telephone service, 
at the upset prices of 570 pesetas (about £17) per ton for iron wire 
and 2 890 pesetas (about £86) per ton for copper wire. 5 per cent. 
deposit is required to qualify a tender. | 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above matters, may be seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 3, Salis- 
bary-court, Fleet-street, London.] 


TENDERS RBOBIVED AND AOOEPTED. | 
Kingston-on-Thames Town Council have accepted the tender of 
the British Electric Transformer Co. for sub-station switch fuse 
boards (high tension £25. 12s. 6d., and low tension £45); that of 
Preatwich and Burt for 30 patent locks for arc lamp boisting gear at 
£97. 10s. ; and that of the Gilbert Arc Lamp Co. for 41 double- 
carbon long-hour Jamps at £369, 41 automatic change-over arc to 
incandescent switches at £143. 10s., 41 automatic cutouts at £51. 5s., 
41 main arc switches at £61. 10a., and 40 special switches for hoisting 

gear at £25. | А 
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The London County Council have received the following 
for fuel economisers at Greenwich electricity works: 

E. Green & Son (accepted) £4,042 0 | Roberts Вгов............ .... £4,165 
Clay Cross Co 4,500 0 4,053 
Goodbrand & Co. ......... 4,286 10 

Reading Town Council have accepted the tender of R. W. Black- 
well & Co. for cables, test-wires, joint-boxes, &c., and poles, brackets, 
wires, cables, insulators, switchboxes, &c., in connection with their 
electric tramway scheme, at £13,477. 3s. 01. 

Salford Town Council have accepted the following tenders :— 
Mather and Platt (two continuous-current motors), British Westing- 
house Co. (alternating-current motors), Baxendale & Co. (solder and 
plumbers’ metal), Gilbert Forrest (frames and covers and joint-boxes). 

West Ham Corporation recently received tenders from 12 firms for 
the construction of permanent way of tramways, paving and bonding. 
Estimates were also submitted by the works manager. The tender 
of Mr. F. Osman was accepted. 

Bury (Lance) Town Council have accepted the tender of the 
St. Helens Cable Co. for tramway feeder cables, and that of Mr. James 
Brunton for constructing permanent way of four tramway sections. 

Crompton & Co. have received a further order from Peterborough 
Corporation for a dynamo for direct coupling toa 450 n.r. Willans 

. engine for supplying power to tbe tramways. 

Newcastle-on-Tyne Corporation have accepted the tender of the 
Lorain Steel Co. for cross-overs and junctions for tram way extensions 
at Walker at £3,631. 

Colchester Corporation have accepted the tender of Williams & 
Co. for tools for the electricity works; and the tender of Davey, 
Paxman & Co. for steam pipes. 

The Clyde Valley Electric Power Со. has placed a contract with the 
British Westinghouse Co. for supply and erection of electricity gene- 
rating plant for Yoker and Hamilton stations The extent of the 
contract is estimated at about half a million eterling. 

Huddersfield Town Council have placed au order with the St. 
Helens Cable Co. for low-tension cables (Dialite bitumen type). 

Gillingham Council are installing two 450 H P. Willans engines 
and one of smaller size for direct coupling to B. T.-H. dynamos. 

Sheffield and Bury Tramway departments have placed orders with 
the St. Helens Cable Co. for large quantities of Dialite” cable. 

The contract for the reconstruction of the Blackpool, St. Aune’s 
and Lytham tramways has been let to Mr. T. Nevins, jun. 

Mr. E. Taylor, of Blackpool, has obtained the contract for the con- 
struction of the permanent way, &c., of the Bexley tramways. 

Stepney (London) Borough Council have accepted the tender of 
J. and H. Gwynne for a centrifugal pump at £58. 12s. 


BUSINESS NOTIOES. 


Messrs. J. C. Lyell and L. C. H. Savory (trading as J. C. Lyell & 
Co. and the Westminster Motor Car Garage), 55, Victoria-street and 
Kensington-place, London, have dissolved partnership. Debts of or 
to J. C. Lyell & Co. will be paid or received by Mr. J. C. Lyell, and 
debts of or to the Westminster Motor Car Garage by Mr. L. C. Н. 
Savory. | 

Mr. Geo, Balfour has retired from the partnership business of 
Lowdon Bros. & Co., electrical engineers, of Dundee, Edinburgh and 
Glasgow, owing to having accepted a position with Messrs, J. G. 


White & Co. 
BANKRUPTOY. 

At Warrington, on Friday, W. Morton and W. T. Sampson, elec- 
trical engineers, Warrington, were "wid examined. Liabilities 
£357. 4s. 10d., and assets estimated £101. 98. 3d. Mr. Morton’s 
separate estate showed liabilities £84. 5s. 3d. and assets nil. Debtors 
attributed failure to losses on a contract at Wallasey and bad trade. 
Examination closed. 


tenders 


0 
0 


Land for Sale.—Freehold land, close to Charlton Junction station, 
isfor sale. Applications to freeholder, Cedar Lodge, Charltoa, Kent, 
See advertisement. 

Plant for Sale.—Messrs. G. F. Ratclitf & Co, electrical engineers, 
588, Oxford-street, London, W., have a 9} ; H P. Crossley gas engine, 
& Parker shunt-wound dynamo, a battery of E.P.S. cells, switchboard, 
&c., for sale, owing to owner taking supply from town mains. See 
advertisement. | 


Catalogues.—A revised price list of Jandus arc lamps is issued by 
Messrs. Drake and Gorham, 66, Victoria-street, London, S. W., copies 
of which can be obtained by the trade on application. 

A handsomely-illustrated catalogue of ~ Benson” electric light 
fittings of copyright and registered designs is iesued by Messrs, W. A. 
S. Benson & Co. (Ltd.), 82 and 83, New Bond.street, London, W. 
Much care has been taken in preparing the catalogue to present the 
numerous examples of fittings under the most favourable condi- 
tions, and all the illustrations are given in colours, showing clearly 
the metals of which they are made, and other details. The catalogue 
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will prove of great assistance to installation contractora and fittings 
dealers in transactions with their clients, the consumer himeelf being 
catered for in a manner he will thoroughly appreciate. This is a 
very choice piece of catalogue work, for which the printer, too, 
deserves his meed of praise. 

The Anglo-American Electrical Mfg. Co., of London and Liverpool, 
have a circular list ready of Hickley’s patent rheostata. 

The Lighting Corporation (Ltd.) 4, Bloomsbury-street, London, 
W. C., have just issued a catalogue of Wenham” incandescent elec- 
tric lamps for high and low voltages There is also described the 
Wenham patent enclosed arc lamp for alternating and for continuous 
current, of which illustrations are given. 


House Telephones.—The Western Electric Co. have sent us their 
new price list of telephones for private iustallations. 'The instruments 
in this list have been designed with a special view to compactness. 
The transmitter is an improved Hunnings-Delville pattern having 
a perforated aluminium disc protecting the carbon diaphragm. The 

| diec is provided with a lip оп the under 
= side, which, together with the pair of 
WS (springs projecting over the up side 
enable the receiver to be clipped to the 
face of the transmitter when not in use. 
The springs also act as an automatic switch, 
cutting the bell out of circuit, and putting 
the transmitter and receiver in circuit 
when the latter is removed. The receiver 
has an aluminum base and a composition 
еаг-ріесе The bell-push is fitted to the 
face of the instrument above the trans- 
mitter. All the detaila are mounted on a 
new insulating material resembling ebon- 
ite, this mounting measuring only 4£iu. by 
4in. over all, and 1{їп. in depth. This 
instrument (shown in the illustration, 
which is one-third actual size) is common 
to all the sets, being mounted on japanned 
metal frames. The bell is so arranged 
that the hammer strikes the edge of the 
gcng on the under side, the hammer being 
almost invisible. The plug used in con- 
nection with the inter-communication sets 
is hollow and fits over pegs mounted on 
the face of the metal frame. The total 
weig.t is 14,2. In addition to the ordinary wall and desk sets, 
some neat inter-communication instruments are listed, and we may 
add that, taking into account good workmanship, the prices for the 
instruments are very moderate. 


„ Flying.”—Messrs. Iliffe & Sons have published the fourth 
number of Flying, a quarterly magaziue devoted to the subject of 
aeronautical navigation, price 23. 61. A very interesting publication. 


Imports of Electrical Goods.—The value of electrical goods 
imported into this country during September was £49,588, against 
£46,651 in September, 1901, and £97,107 in September, 1900. The 
total value for the nine months ended Sept. 30 was £514,225, com- 
pared with £683,820 and £794,699 m the corresponding periods of 
1901 and 1900 respectively. 


Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Oct. 1 to 7, with the ports of 
destination :— E 

A frica—Cape Town, £10,788 (including £3,039 telegraph cable); East 
London, £474. Australasia— Adelaide, £80 ; Auckland, £62 ; Melbourne, 
£205; Perth, £42; Sydney, £91; Wellington, £6. Bruzi/—Rio de 
Janeiro, £23. Ceylon —Culombo, £215. Denmark — Copenhagen, £120. 
Germany —Hamburg, £300 (telegraph material); Stettin, £77. Holland 
—Fiushing, £69. Jlong Kong, £41. India—Bombay, £639; Calcutta, 
£1,557 (including £58 telegraph wire). Jupun—Tokyo, 41, 840; Yoko- 
hama, £91. Norwzy—Bergen £968 (telegraph cable); Christiania, £26 
(telegraph wire) Peru Callao, £9,800 (telegraph cable). Portugal 
Lisbon, £100. ussia—Sr. Petersburg, £113 (telegraph wire). Siam— 
Bangkok, £640. Total, £23,563, against £87,848 їп the corresponding 
week last year (Oct 2 to 8). 


SOUTH WaLES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—The 
directors propose to use certain funda in theic hands (1) in the supply of 
electrical machinery required by colliery owners aud others who take 
current from the m ius of the incorporated company on the hire - purchase 
system; and (2) in initiating schemes of electrica! development in the 
United Kingdom. Numerous applications have bean received from persons 
in the area desiring to be supplied with electri: motors, &c., under a hire- 
purchase arrangement, and the directors are already nego:iatiug con- 
tracta to the extent of some £5,000. Tne directors have acquired a 
substantial interest in another similar electricity supply undertakiog, and 
the present capital is not sufficient for more than a restricted business. 
The directors, therefore, recommend that the capital be increased from 
£30,000 to £100,000 by the creation of 7,000 new shares of £10 each. 
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— речные 
The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs, MEWBURN, ELLIS AND PRYOR, 
Chartered, Patent Agents, 70, Chancery-lane, London, W.C. 
APPLICATIONS FOR PATENTS. | 
Мотв.—ТЛе undermentioned Applications are not open to public inspection 
until after acceptance of Com Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is afixed. 
Unless otherwise stated, the application ts made in London. 
August 21, 1902. 
18,559. J. J. CaRTER. Dublin. Trolley head. 
18,372. J. F. Woop. Liverpool. Actuating by electricity the points of 
electric tramway rails and the points of the overhead wire. 
18,420. F. Н. Brices. Electric heater for liquids. 
18,441. H. N. THoMas. Joint for broken trolley wires. 
August 22, 1902. 
18.461. G. Pgarson. Portable incandescent la mps. 
18,464. W. Oates and Н. L. Котн. Halifax. Applying composition to 
conduits to form jointing rings. 
18,465. V. KLEMENT. Glasgow. Electric ignition for automobiles.* 
18,469. J. G. W. ALDRIDGE and A. W. Ranken, Electric lighting of trains. 
18,525. H. OLtvgr. Liverpool. Trolley arms. 
18,532. E. KELLERER. Paris. China frames for branching. 
18,533. T. WARD, jun., and J. Н. Werks. Birmingham. Arc lamps. 
18,552. T. F. WALKER and T. S. WALKER. Electric ship log. 
18,575. H. FzrrH. Electro.deposition of zinc. 
18,580. W. L. Wise. Telegraphic apparatus for double transmission by 
pulsatory and continuous currents. (A. C. Crehore, U S.) 
18,586. H. L. Morse. Electric fuses or cutouts. 
August 25, 1902. 
18,609. A. L. TAYLOR. Liverpool Trolley head. 
18,637. R. TAEGGI-PiscicELLI. Electric collection, transmission and delivery 
of letters, parcels and the like." 
18,651. F. G. Влит. Switches, plug-sockets and the like. | 
18,655. R. CoLLIxG8 aud A. C. Griscom. Automatic switch for electric 


pumpe. 
16,685. A. T. CooPER. Berks. Electrical measuring devices, 
August 26, 1902. i 

18,696. A. W. TURNER. Birmingham. Inkless printing. 


18,708. W. J. GREEN. Bristol. Brake levers. 

18,727. G. GnaNT. Cleaning grooved raile. 

18,731. F. J. EsMonp. Electrical contacts. 

18,744. R. HADDAN. Controller regulators. (Electrical Device Co., U.S.)“ 


17,747. К. Happan. Automatic telephone exchange mechanism. (Strowger 
Automatic Telephone Exchange, U.S.)* 
18,765. S. Z. pz FERRaNTI. Oil-break switch. 
18,766. S. Z. De FERRANTI. Alternating-current electricity meter. 
18,771. C. TatHaM. Controlling the play of collectors. 
18,777. A. Tuone. Trolley holders. 
18,782. A. M. MARTIN and J. Tennant. Liverpool. Life-guards. 
August 27, 1902. 


18,786. Н. Bremer. Arc lampe. 

18,793. M. B. FIELD. Glasgow. Synchronising alternating-current machines. 

18,808, E. SuELLIE. Glasgow. Electric belt.“ 

18,816. Ввгтізн THoMsoN-HousroN Co, Commutators for dynamo-electric 
machines. (H. F. T. Erben, U.S.) 

18,817. British THoMson-Hovuston Co. Motor control systems. (W. O. 
Mundy, U.S.) 

18,818. BnirisH Taomson-Houston Co. Transformers. (W. S. Moody, U.S.) 

18,819. British THoMsoN-HousToN Co. Switches. (C. G. Badeau, U.S.) 

18,820. British THomson-Hovuston Co. Dynamo-electric machines, (H. G. 
Reist, U.S.) 

18,821. Bnrrrsu Тномзом-Носзтом Co. 

(F. E. Case, U.S.) 

18,824. S. HonvaTH. Glow lamps. 

18,851. J. R. QUAIN. Safety fuses. 

18,854. P. McCurLovaH. Liverpool. Trolley catchers. 

18,858. W. SrANLEY. Measurement of electric currents.“ 

18,859. W. STANLEY and J. Е. KELLY. Generation and distribution of 


electrical energy.* 
August 28, 1902. 

18,865. W. J. GRAHAM and S. C. GRAHAM. Transparent cover for contact- 

breaker of motors. 

18,870. M. WALKER. Manchester. Electric generators. 

18,872. H. W. Cox. Nottingham. Switches. 

18,886. L. Gans. Regulating the current employed in joining the filaments 
of electric lamps, miue firers, or the like to the connecting wires 
by means of electrolysis. 

E. STANLEY. Portable electric hand fan. 

H. S. HarronRpr. Electric tramway rails. 

Н. H. Lake. Electricity meters. (G. E. Co., U.S.) 

H. H. LAKE. Direct- current electricity meters. (G. E. Co., U.S.) 

18,924. Н. Н. LAKE. Variable speed mechanism for electric motors 

(G. E. Co., U.S.) 

18,925. H. Н. Lake. Rheostats. (G. E. Co., U.S.) 

18,926. Н. H. Lage. Transformere. (G. E. Co., U. S.)“ 

18,951. G. C. Dymonp. Liverpool. High potential insulators. 

bader Kaolin - Industrie Gesellschaft, Austria.)“ 

18,955. G. C. MirNzs. Liverpool. Safety appliances. 

18,858. L. ANDREWS. Apparatus for indicating, opening or closing a circuit, 


Electric motor control systems. 


18,901. 
18,903. 
18,922. 
18,923. 


(Karls- 


| 19,291. 


heads. 
18,985. Н. CHapman. Sheffield. Electric system of automatically con- 
trolling tramway, railway and trolley wire points at junctions. 
19,009. J. Totr. Insulatory wall plates and the like. (R. Miiller, Germany.) 
19,013. E. P. ALLAM. Cutouts or fuse boxes. 
19,082. T. von Zw&rGBERGK. Control of multiple unit electric trains. 
August 30, 1902. 
19,048. Hans V. KRAMER. Glasgow.  Resistances. 
19,079. R. W. BRAHAM. Pivot joint for electric light fittings. 
. CALLENDER'S CABLE AND ConsTRUCTION Co. and Н. Hastinas, 


Breaking arca. 
September 1, 1902. 
9,040. A. S. G. Brown. Galvanometers. (Date claimed, April 18, 1902.) 
19,109. I. CLEMENTS and C. CLEMENTS. Birmingham. Chain for suspend- 
ing electroliers. | 
19,110. F. J. GREEN. Aro lampe. 
19,112. G. WiLKiNsoN. Halifax. Electric railways and tramways on the 
stud contact system. | 
19,128. E. G. Rivers. Richmond. Electric heater ог radiator." 
19,172. E. LIM AUB. Devices for operating trolley arms. 
19,180. J. ZwWIEB ELI. Electric baths.“ | 
19,191. W. MosELEYy. Electric measuring instruments. 
19,194. A. Н. ATTERIDGE. Magnetic compasses. 


September 2, 1902. 
19,208. S. Roberts. Manchester. Trolleys. 

19,225. W. FAIRWEATHER., Glasgow. Storage batteries. 

Battery Co., U.S.)* 
19,272. A. W. W. MILLER. Incandescent lamps.“ 
19,283. J. JOHNSTON and A. E. Роввѕ, Electric transmission and con- 
trolling gear. | 
H. J. HADDAN. Electric alarms. (Topffer and Schädel, Germany.)“ 
September 3, 1902. 
W. Oates. Halifax. Applying composition to conduits to form 


jointing rings. 
September 4, 1902. 
19,366. W. E. HircH. Birmingham. Cable conductors, 
19,568. J. Harareaves. Lancashire. Electrodes. 


(International 


19,305. 


19,377. F. J. Green. Choking coil. 

19,420. О. Imray. Switches. (Sprague Electric Co., U.S.)* 

19,422, G. Rad GREEN and R. Роогк. Kew. Switches with automatic 
release. 

19,428. J. G. CHILDS. Electromagnetic brakes. 

19,431. J. Е. Mason and H. KnzMNwrTZ. Liverpool. Life-guards. 


19,432. R. W. Ввлнлм. Pull down fitting and shade carrier. 


September 5, 1902. 
19,452. T. H. Wittzams. Sparking plugs. 
19,483. L. ANGEL. Apparatus for teaching wireless telegraphy.* 
19,488. J. B. HaNaNnzz, E. M. Mulka, L. DE LA PEN A and J. B. ORTEGA. 
Electrolytic electricity meter.“ 
September 6, 1902. 
19,522. Veritys LiMiTED and P. G. Еввотт. Birmingham. 
heating stoves.“ 
19,529. J. H. CLARKE. Liverpool. Electric ignition for petrol motors. 
19,562. Н. Н. аке. Emergency brakes. (G. E. Co., U.S.) 
19,565. H. H. LAKE. Switch devices for rheosta's, commutators and the 


Electric 


like. (G. E. Co., U.S.) 

19,564. H. H. Lake. Switches. (G. E. Co., U.S.) 

19,565. Н. H. Laxe. Manufacture of insulating bushings. (G. E. Co., 
U.S.) 

19,566. H. H. Laxs. Switch regulatora. (G. E. Co., U.S.) 

19,567. H. H. Laxe. Trolley wheels. (G. E. Co., U.S.) 

19,568. Н. H. Lage. Cooling of electric motors. (G. E. Co., U.S.) 

19,569 and 19,574. H. H. Lake. Manufacture of tubes, plates, &c., from 
refractory material. (G. E. Co., U.S.) 


19,570. Н. H. Laks. Foundry ladles. (С. E. Co., U.S.) 
19,571. H. H. LAKE. Systems of electrical distribution. 
19,572. H. H. Lake. Trolley wheels. (G. E. Co., U.S.) 
19,575. H. H. Laks. Contact-shoes. (G. E. Co., U.S.) 

19,579. H. Beckmann, Detection of short-circuits in batteries, 


September 8, 1902. 
Switches, junction boxes. 


(G. E. Co., U S.) 


19,643. G. W. JOHNSON. 
Germany.) 

19,647. G. M. BRBMNER. Electric elevator rope gear. 

19,652. Е. H. NALDER and NALDER Ввоз. AND THOMPSON. Ammeters and 
voltmeters. * 

19,655. A. May. Alternating-current meters. 


(Voigt and Haeffner, 


SPECIFICATIONS PUBLISHED. © 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
. NICHOLSON, Frogs or points and crossings. 
. PEDERSEN. Relays for multiplex telegraphy telephone systems. 
. Munro. Safety devices for guard wires. 
. EVERSHED AND VIGNOLES and EvgnsHED. Telegraphs. 
. CHAPMAN. Track construction for conduit system. 
. HeyL-Dıa. Covering conductors with insulating material, or pro- 
ducing small tubings, and apparatus therefor. 
20,612. Verrrys LIMITED and SgLBy. Switch and circuit-breaker. 
20,752. WILKINSON. Adjusting height of electric lamps. 


21,056. Janpus Аво Lamp AND ELECTRIC Co. and Jones, Arc lamps. 


e 
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NEW COMPANIES. STATUTORY RETURNS, LIENS, 
REGISTERED, ёо. 


NEW COMPANIES. | 


` AUTOCAR CONSTRUCTION CO. (LTD.)— Reg. Oct. 1, capital £25,000 in 
£1 shares (15,000 preference, 10,000 ordinary), to acquire the business of 
the Pollock Engineering Co. and to carry on the businees of manufacturers 
of and dealera in motor cars, lorries, motor vans, motor cycles, mechanical 
and electrical engineers, &c. The first directors are C. W. Milne, J. M. 
Hewitt, W. J. Davy and J. L. Altham. 

BRAY & CO. (LTD.)—Reg. Sept. 25, capital £5,000 in £1 shares, to 
acquire the business carried on as Bray, Deakin & Co., and to carry on the 
busineas of metal workers, electrical, mechanical and sanitary engineers, &c. 
Reg. office: Bentinck-street, Doncaster. 


NOTTINGHAMSHIRE ELECTRIC TRAMWAYS (LTD.)—Reg. Sept. 29, 
capital £100 in £1 shares, to construct, maintain and work tramways, light 
railways, electrical and other railways, motors for same and their acces- 
sories and appurtenances, to apply for and obtain powers, &c. 


STATUTORY RETUENS. 

D.P. BATTERY CO. (LTD.)—In the return to July 18 the capital is given 
as £10,000 in 4,996 “ A," 4,996 “В” and eight other shares of £1 each, all 
of which have been taken up. £10,000 has been received. Mortgages and 
charges, £20,000. | 

WHITE, JACOBY & OO. (LTD.)—The return to Sept. 12 gives the capital 
as £4,000 in £1 shares, of which 3,207 have been taken up. £1 bas been 
called up on 850 and £850 has been received. 2,357 shares considered гв 
fully paid. Mortgages and charges, C1, 500. "n 


LIENS, &c., REGISTERED. | 

LA CAPITAL TRACTION AND ELECTRIC СО. (BUENOS AIRES) LTD.— 
Agreement dated July 19, 1902, relating to loan of 250,000 and (as colla- 
teral security) a scrip certificate dated July 21,1902, for £75,000 debentures, 
have been registered. Property charged: The undertaking and aseets of 
the company, including shares in La Capital Co. of New York, La Capital 
Tramways Co., La Capital (Extensions) Tramways Co. (Ltd.), or the Cordoba 
Light and Power ‘Co. of Maine, U.S.A. Persons entitled to the charge: 
Mesers. James Capel & Co., 7-11, Moorgate-street, London, E.C. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.) — Iseue on 
Sept. 23 of £200 detentures (two of £100 each), part of series created 
June 20, 1899, to secure sum not exceeding half subscribed capital, charged 
on company’s undertaking, property and assets, present and future, 
including uncalled capital. Trustees: Sir Charles R. Wilson, 2, Pont- 
street, London, W., and J. F. Nauheim, St. Swithin's-lane, London, Е.С. 
Total amount previously issued of same series, £34,200. Date of trust 
deed, July 21, 1899. 

THOMAS PARKER (LTD.)—Issue on Sept. 29 of £500 (in five debentures 
of £100 each), part of series created June 23, 1898, to secure £75,000, 
charged on the company’s undertaking and property, present and future. 
No trustees. Total amount previously issued of same series, £58,900. 


CITY NOTES. 
" 4 — 

MEMORANDA.— Bank rate 5 per cent. (since Oct 2, 1902). Price of silver 
25 U d. per oz. (Oct. 9). Consols (22 per cent.) 92}5—93,, for money, 
951—931 for account; 24 cent. 95—934 (Oct. 9). Consols Pay 
day, Nov. 5; Stocks and S Continuation Days, Oct. 15 and 28; 
Ticket Days, Oct. 14 and 29; Pay Days, Oct. 15 and 30 ; Mining Share 
Carry-over Days, Oct. 10 and 27. | 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The directors’ report 
states that the work of conversion to electric traction will be practically 
completed. by the end of 1902. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT CO. (LTD.)—The report of | 


the directors for the year ended Dec. 51, 1901, states the profit and loss 
account after payment of interest on advances for construction,shows a debit 
balance of £6,657. 88., which, deducted from the balance forward from 1900 
(£9,959. 18. 2d.), leaves a net credit balance of £3,301. 13s. 2d. to be carried 
forward. The net profits for 1901 amounted to $292,696.04, against 
$243,055.26 for 1900, an increase of $49,640.78. The great fall of exchange 
during the year, together with increased interest payable, more than neu- 
tralised the increased profit. At the close of 1901 the reconstruction to elec- 
tric traction bad been nearly completed, and on Feb. 28 the contractors 
. handed over what work remained to be done to the general manager for com- 
pletion. During the 12 months 43,831,591 passengers were carried, against 
42,071,049 passengers for the preceding year. During 1901, although 
progress was made in the development of the use of electric lighting 
amongst the inhabitants ‘of Santiago, great opposition was experienced 
from the municipality. Under the terms of the concession, the munici- 
pality is compelled to take the company's electric current for public light. 
ing, but it endeavoured to ‘evade that obligation, and the company was 
compelled to submit their case to arbitration. The arbitrators decided in 
the company's favour. 334 500 c.p. arc lamps are being installed in the 
central district of the town. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—A dividend on the ordinary 
shares at the rate of 4 per cent. per annum (tax free) for the half-year to 
June 30 is recommended. i 

CITY AND SURREY RAILWAY CO. (LTD.)—The followiog circular has 
been issued by the National Electric Traction Co. (Ltd.) :— 

I am instructed to inform you that the resolution to amalgamate 
the City and Surrey Co. with this company, which was unanimously 


passed at a meeting of shareholders held on Aug. 8, is-being regularly 

carried out, and as soon as possible a Stock Exchange quotation for the 

shares will be applied for. I am aleo directed to inform you that an 

interim dividend at the rate of 6 per cent. per annum will be payable 

next month upon the preference sbares of this company which have been 

paid for in full, and upon which calls are not in arrears. The bonus of 

173 per cent., as arranged at the meeting above referred to, will be dis- 

tributed at the same time as the dividend. 

For the National Electric Traction Со. (Ltd.), 

66, Victoria-street, S.W., Oct. 4. E. C. Parrorp, Secretary. 

DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend of 38. 
per share, tax free (at the rate of 3 per cent. per annum), for the 
quarter ended Sept. 30, has been declared, payable 25th inst. 

REUTER’S TELEGRAM CO. (LTD.)—4Au interim dividend at the rate of 
5 per cent. per annum, tax free, for the half-year ended June 30, has been 
declared, payable 11th inst. a 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
ordered £100,000 44 per cent. firat debenture stock of the Blackheath and 
Greenwich District Electric Light Co. (Ltd.) to be quoted in lieu of the. 
provisional certificates now quoted. i | RE 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. — 


AGGREGATE. 
Line. Week | g Inc. 
ended or Dec. 
Е Е (a) Ne, Amount. De. (a) 
Ps ' £ £ £ £ 
Aberdeen Corporatlon. . . Sept27 | 996 + 146 17 ' 19,460 + 4,685 
Ayr Corporation. .... Oct. 4 | 314) ... 20 7,841 .. 
*Birmingham Tramways.“ „ 4 511 6. 13 65,314 | + 1,826 
Blackburn Corporation. („„ 3 854 + 75 427 23,520 |+ 3,871 
Black pool Corporation... , 2 1,086 — 60 27 33,491 — 254 
Blackpool and Fleetwood „ 4 6674 3 14 18,098 — 415 
Bolton Corporation 856 ae yi s йы aoe 
BournemouthCorporat'n| , 1 т n ЕТЕУ 
Bradford Corporation.. „ 5 | 3,292 7 2,137 26 92,065 + 61,793 
Brighton Corporation. „ 5 89 45 | 34,136 - 
Brisbane Tramways...... Aug.20 | 2,844 + 927 8 | 19,245 + 4,490 
Bristol Trams & Carriage] Oct. 3  4,612|-- 323 19 | 66,268 1 12,203 
Buenos Ayres & Belgrano| Sept. 7 | 2,803'+ 6 10 | 23,2222. + 1,744 
Burnley Corporation . Oct. 4| 743!+ 618 1 43 + 618 
Calcutta Tramways Со... , 4 831 503 ＋ R9,06¢ 14 8366.717 + 877,280 
Cardiff Corporation ...... „ 4 1,489. 27 38,255 — 
Carlisle Tramways Со... „ 4 184 7 12140, 7,163 + 472 
Central London Railway „ 4 6, 902 + 751 14 | 88,858 + 7,684 
Chatham & Dist. Lt. Rys „ 2 557) ... | 15 3,365 .. 
City & South London Ку.) „ 5 | 5,055 7 1,002 14 39,277 715,037 
Cork Elec. Tramways Co. „ 2 778 ＋ 312 539 | 23,429 + 4,626 
Devonport & Dist. Frame] Sept. 26 465+ 58 383 16,871 + 675 
Doncaster Corporation.. T M m E e. do € 
Dover Corporation Oct. 4| 209|— 35 27 6,725 - 190 
Dublin & Lucan Railway} ,, 5 102 4| 14 1,892 j 
Dublin Southern Dist..| „ 3 | 845/+. 11 14 |16187), 033 
Dublin United . „ 3 3,744 211114 55,296 
Dudley Stourbridge . Sept. 25 891 f 67 383 29,254 + 3,706 
Dundee Corporation .. Oct. 1 | 8444 132 819 | 15,457 + 1,607 
East Ham Council ...... „ 4484 60 14 3,059 + 1,526 
Gateshead & Dist. Trams Sept. 26 892/+ 252 583 28,656 |+ 5,095 
Glasgow Corporation . . Oct. 4 /13,487/+ 302 18 279,022 — 7,379 
Gravesend—Northfleet |Sept.26 237 wa 8 | 1,795 | ЕС 
Greenock & Port Glasgow] „ 26 4935 |+ 236, 384 19,522 | +11,778 
Hartlepool Tramways..| „ 26 | 277|- 2) 384 10,065 + 1,179 
Hull Corporation Oct. 4 | 1758|- 88 27 | 47,618 + 2,012 
Isle of Thanet Co. „ 545|- 82 14 19,782 718,540 
Kidderminster & Dist. . . Sept. 20 146+ 14 384 4,915 
‚ Leeds Corporation ...... Oct. 4 5,160 ＋ 719| 27 145,624 | +24,108 
Liverpool Corporation... Sept.27 10,475 + 519) 39 380,047 +0195 
Liverpool Overhead Rly. Ost. 5 | 1,506|+ 66|114 | 22,310 |— 1,230 
Manchester Corporation| „ 4 , 5,446|+5,198| 68 207,571 | ... 
Мегіћуг.............-... 8ерһ26 | 229 — 16 384! 7,879 |- 1,45? 
Middleton... 5 299 263 8 3584 
Newoastle- on- Tyne Corp Oct. 4 3,019 _... . " 
Oldham, Ashton & Hyde. Sept.26 | 571/+ 48) 384 20,597 |+ 1,012 
Perth(W.A.) Elec. Trams| Oct. 3 1, 000 113 739 | 41,445 | + 7,028 
Poole & Diat..........-...|Sept.26 | 316|- 15| 383 10,220 |- 120 
*2ortamouth Corporation. ate кук [ку 42 n 
Potteries ........,.........| „ 26 | 1,622/+ 194 384| 56,775 |+ 2,551 
Rothesay .................. „ 25 118 — 22 bj 1,288 |+ 528 
Salford Corporation .. . Oct. 6 2,797 1, 022 27 71,656 . 
„Sheffield Corporation ..| „ 5 | 4,134 |+ 441) 14 | 60,034 711.945 
Southampton Corp.. , 11,088 - 90 iis — 7 
Southend Corporation..| „ 1 291/+ 47| 26 | 3, 549 ... 
Southport Tramways ...|Sept.26 | 284 93| 383 10,173 |+ 3,598 
"8. Staffordshire Trams. „ 26 | 762|- 169) 384 29,548 |- 59% 
Sunderland Corporation. Oct. 5 | 1,050/+ 18| ... is D 
Swansea .. Sept.26 B515|- 30) 384| 18,483 |+ 1,202 
Taunton Trams. . „ 20  68|- 36| 38) 2,607 |- 229 
Tynemouth & Dist. . „ 26 | 567|+ 92| 384 11,801 |+ 1,451 
Weston-super-Mare ...... „ 24 164) .. | 204 4, 981 et 


Wigan Corporation ...... P У ids 5 ТВ Еи 
Wolverhampton District! „ 26 | 315)+ 191 384 7,608 |+ 4,986 


E | p 
a) These comparisons are with the cor ndi od last А M : 
| { Party vie trical. Minus 8 days. $ Minus $05 por Plas 2 days. TPlus $ days. 
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Previous Price Rats PER 5 
— Тил? Wee's PRIOK, Wednesday, _Скнт. | DIVIDEND DUE. DuRING WEE 
Үт PIU кик | Ост. 1. Oct. 8. YISLDED, ENDING OCT. 8, 
SHARE. | DEND. 
Highest | Lowest 
| | ТҮ SUPPLY. ы) a , i i £s d. E ih " 
1 — Hi'ckh'ih à Gr’nw’ ch D'st'ot Шоо... Ord. 07 * " " x 
Btock | 44 Do. 44 1st Deb. Stock Prv. Certs, (red. & con.)xd | i EU Я НА E i332 — j — 
10 14/0 | Bournemouth and Poole Elec. Supply Ord. .........-- 9 1% 9) 10] E = P е 
10 | 4/6 Do, per Oent. Oumulative Pret. . wee mene ET — 108 1 105 ФН » » 
Stock Do. por Oent. Debenture Stock 8 von) - за t 100 " T in 
TH 71... cdam Me ET 1o} 105 | 8 5 1 | Marchand ieptember| .. 2 
rer ee Erne 7 8 3 10 7 xa s * 
5 8/6 маана gie Ba L- y4 880. (1 to 80,000) ... .......»--- 77 н " si | — Š : 
` 495 | Central Electric Suppiy Co. 4%, Guar Deb. Stock 105 108 105 108 814 8 d “at 
Stock 4% Central кн Bupply Co. 495 Guar, Deb. Stock... 4 da M " - 
5 4U | Charing Cross & VAY rs Bup. ee v 50 000). ~ » : : A bruary = ugust =, А 
5 eee Do. (50, 001 "n LILIIZIIIIIIL Ibi 6 5% 6 3 15 0 = Â | A 
Ы 3/5 Do. 4 per Cent. Preference .. 2 25 : A 44 92 A y Ls " 
: ‘ Do. City Undertaking 44% Cum: Pre 106. 107 105 107 314 9 gn 1084 2 
Er 12 2 1% — rl. oes -60, 886) 5} 54 59 6 2 10 0 08 ee eee „ Cee eee tee 5 3 кА, 
b 1/6 Chelsea Elec.SupplyOrd. (Nos.1- 14, ,0004:90,501- us 119 iC TH e 32 «7 AE 
Stock 4x Do, 4 per Oent. Debentures Stock (red.) ... + 15 u 35 d ee 2966 " " p à 
10 10/0 ‘ny of on Electric Lighting Ord. ...... — 2i t 12} 13] dio Cry uM ы n 2 > 
10 6/0 6 per Cent, Cumulative Pre V M ju ud N January — — — , 
Stock 5 * Do. Брег Cent. Debenture Stock (red.) US. ju in» Aba pe Ae December EU се 
Btock s} Do, 44% 2nd Deb. Stock Certa. (all pd.) E EE $ 5:10 — x — 
10 4/0 | Oounty of London and Brush Prov. "e| at as "EN 1 8 = 
10 6/0 . брег Cent. Cumulative Preference .... ate ann dase 34e March КА " s 
Stock 44% «| Dob, Stock (all pd.) (red.) ...... sess р 12 A H à PD — | 2 м 
7 2/0 | Folkestone Electricity Supply Co. wkd} 1047 105 * i - | 2 " 
ее TA Do, 43 1st Debentare Stock (red.) . „ее. . - : - - E — " m 
4 Hove Electric ng Ordinary. . . . R- 19 11 122 — ж = 
d ex De d — inte зе: p à я o 4 8 11 January and July ... " — 
04 8 16 oo LII Кел 
Stock t% Do. 47 Deb, Stock (red.). I Deb. Stk. (red.) Жыз иќ 101 104 ии — — ~ 
Stock 4% | Kenstn. Condon Scie api & 7 das Hill Oo.(J't. St 26: un n E 2 б. - . * 
1 — OU My 094000020002 000004 91! 4 5 4 b 6 "wf ж 4 4 
2/6 po. ve De "9999 А2221 ТИ 96 99 T. 99 4 1 9 У June. t.,Dec. 974 Ус 
a «Dar Omni a Meo] ub te | 168 4 | а 610 | Мий 15 151 
Stock 40 Metropolitan Ж 8 Gente D.Btock в Tio: ge. 110 115 110 115 31811 June and December .. 2 — 
Stock % D^ { tock (red.)... 99 102 99 X2 899 A x f 
per Oon Arp —— тен i- e ке 184 14 134 145 4 2 9 March БААСАН 143 eee 
Y" y Notting Н ашу КАА POOR REECE 4094065. 989 '* 5 8 5 C 4 E ‘ ^ 5 "es 
| or Electric Ordin LETTES LETTET ITTE ETETETT ETT '* 01 3 E * ls 
— 406 ро. 1% Debenture Stock . . . . онень. " w, " 1 а 4 а : — 
eee Rand ec e БЕКҮҮ enen eee ; * Jan AF x 
Stock к River Plate Elect. Lt, & Traction 57 ist Mor.Deb. . " mths 5 ae ae M 7 — ай — 1 — 
100 44% |*Royal Electric Oo. of Montreal 44% 1st — x Л т Ы " гБ. ГАД Ookoh ” 
t 3/6 ——— ond cob oninia ое o. W # 9 818 8 ja | А á 25 
Stockh | 84% Do. 3% per Cent. Dobenture Stock (red.) б: 10 е af E 8 d " " - 
„ Smithfield Markets Electric Supply roinas a E E. А. ifa ы = " 
Stoo 4x Do. 4x Debentures PESOS ES CEE RE *9enpq9^*4. Фе Cee" 9% 3 2. 3 ia «x iA RÀ 
, | South London Hlectric Sup apply Ordinary... — 2 3 E 1: A о — zu 
5 1/8 Urban Electric Supply Ord. (£ d d Jai UNS don oii Dv = : n 31 1 — ^ b: 
b 1/8 Do. 6595 Cum. Pref. (£A p көгө өө дайт». ЖО i. Z 5 - е. ы sss T iy ^ 
b 5/6 Westminster Electric Sapplv peat — — 00000 : - 6 7 Erf arch — * 
b | 1/8 Do. b per Cent. Cum. Pref. O00 Fee III PEEL a 
n 102 818 5 | January and J s a 
EU 4X |*African Direct Telegraph 4% Mort. Deb. (red,) " - r^ 7 | Janay ну ond Jat — = 
soo tee sooo воро. COORG. воо Боов P. SPT RR Cte — « 70 80 бє; vA 
100 ose Брег nt. Debentures booom C88 004 ORT 90 ө n. T 2 47 50 Б 17 0 Feb,, May, Aug., Nov. 43] £n 
btool 15/0 E TIMIDI ALLL.I 2 TOT JA el t3 91 93 6 3 2 es $ 994 
rei r^ Def rred... epoco: CONF COORe COE be „„ 71 T. 7% 71 А А - ‚ „ шу Oct 74 eee 
Do, ‘erred III ote teeny toroo "roc + 170 an. ы А * e idi: 
$100 $1 „Commercial Cable Capital Stock ....-... . x v T p a rM vase | e = 
біос 3 Do, é por Cent. Debenture Stoch. X s а. 9 iu $a * eee - " 
at 4/0 | Cuba Submarine Ordinary . is 15 * 12 тое уе - ugus 6. 2 
ы э Do, Preference 10 per Cent se s o M A A iu dai ol = " 
| Direct panish LIII eee O48 ene sete. 8 6 5 10 s Ex 
AE me ox per Gent. ang — . т e 2 108 Fx 1033 4 78 January and July. . .. а 
x | 40 ooo ee 10 11 518 2 |Jan., Apr. July, Oct. 104 — 
ч | Hg I 1 108 4 71) | June »* — 
іс 43 | Direct West India Cable 44% Hg. ‘Db. (within Nes. | 100 108 100 108 E us 
— e 8 Jes bs 90 93 90 93 816 8 924 
1 Do. 40 par Cent, ret Hei Seen ra 107 170 107 110 318 1l | May and November . 108, 1 
Бо. | 4% |. Do. ( per Cent. Mort. Deb. Stock (red.) " 1p А 10 F July, Oct x А 
1. 2/0 | Nastern Extension . ч 9 | 028 18) (X. жо 815 0 | Fenusts Lnd Augus * eF 
вісе, 4% Do. 4 per Cent. Debenture Btook ......... P. oe Ae X 4 2 Ea = с 
106 4% |*@astern and B. African 4% Mort. Deb, „1809 5 iz 106 | Siy 6 ar and November’... Ud oe 
10 4. PEE Lcd Gf Oops вана tak ПИАЛ; | la diis 27 98 6 7 2 | January and July ... : кл 
‚| е UR i 108 4 7 5 | June and December - ove 
K^ "n Halifax Bermuda Ово 4 M STE da p^ ‘a 138 42 519 1 and November 38 » 
и 87/6 | Үпао-Епгорөйап.............................. [101 Ж) sr AE “ane are” 1368 Ie — cote fe MS es d 
100 45 siye а-аа усу S а Dabs, 1904 99 102 99 102 818 5 | June and ber... ove oe 
100 4% | Pacific & European Tel, 4% ose. Debs, (red.. - 1 - А " mom 7 2 не 
А e) | * West African Telegraph. P t Н } i * 2 | za 8 
4 eee Weat Coast о ca ИГОА 3280 LLLI 1 3 19 1 Jan an УР * a 
10 4% ы Do, á per Oent. Debentures seem #0) LLL ЕТЕ 98 . " 10 П 2 4 Novem - 5, 2^ 
16 ese Weat India and Panama. rr we 4 Б 4g 5 12 0 0 May a Ф 4 
10 £/0 Do.  6perOent. Ist Pref. ...... eee : 6 - - b t. 2 
10 — Do. , per Cent. 2nd Preference 3 E. ca 90 * To RU. АЕ" July sun P = " 
100 5% „ Do. per Oent. Debentures ....... . x 1 d па 194 dp xw tns ià 
00 ty "IT Telegraph (ate Br sili'n Submarine)... 102 105 102 105 415 10 | June and er. fe ке 
— С i n — * EA 92 102 909 102 819 3 s ке — 
Stock 4% Do: 4 per Cent, Deb. Stock (red.). 
TELEPHONES. 4 Б 11 1 August sss Cee Cee eee 999 006. + ee eee 
10 TTT ЧЕ. Ж АК AM. "AR ee April and Gobobor. . a 
10/0 87 Consolidated Telephone Con. and Mang. sess: ^ А AE ыы ые x ж 
1 24% Monte Video Telephone Ordinary „Ө“ FESO FOOD) FHT FE 1 i 1 5 0 0 га с>; 3: 
1 170 Do. брег Cent. Preference. «оосо secon so өө» S * * ahr ie e E: T 
es RA ae = ыр or — боё аон р 8 5? Y 1710 : "E ' bf А 
Stoc 4 7o eierre OC ZOTAT ТТТ х 13 4 8 11 - 8 E 
10 6/0 Do. брег Cent. Oumulative lst Preference... 7 v H Bt Фу т 2 ugus i > 
10 6/0 Do, 6 per Oent. Cumulative 2nd Preferenos ... i H i M ey " " : 5 
b 2/6 Do. 5 per Cent, Non-Oumulative $га Pref. . A do * 90 81010 | Tune оа а 963 " 
Stoch B4% |+ Do. Debenture Stock 34 per Oent. (red.)...... 1 “ane Am 33 Decem 1083 
Btoch 4% oí e. 4 per Cent. Debenture утааг (red.) ...... 2 о : Де de Apet nid e. E 
1 0/83 ental .. ТТ CECE *949*99*9434299 "99944 ЕСЕ АСЕН Ce Hee 4 54 4 52 6 13 4 July PRIS EN д үм 
, 20 United River Plate eren seer 4 5 "m 5 4 15 8 June and ber. - = 
"озб Coe otesnetdeQes же 5 8 une an 6: se 2 
Stork 5% |* Do, 6 per Oent. Debenture Steck (red.) 101 104 102 105 41 Decem 
.. FINANCIAL, INVESTMENT, &o. А Eia 2 
5 8/0 88 and eor Investment 6% Cum. Pref. ... "os A 3 SIRAC Зай, Out 3b E 
10 4/9 elograp Trust "994299999209 908 Peete вфе өөө = 13 4 7 3 
10 8/0 Do. s per Oent. PreferenoSs cren sos: 15 x 13 Si ae lis ай » ind Аа 
5 4/0 Reuter' B. *990694*9942094994*94 EEE SOE OES EEE ERS OOS ^99 09 9908 POCO 500006. 6 н ~ 110 120 110 120 5 0 0 Octo 
9,808 (£100 Cert | 6% Submarine Cables Trust „„оооеоооооенееооавеооое res oos vee ниен 


» 2 и ' Digitized by oogle 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 


Present | AMOUNT| LAST Previous EATE mm BUSINESS DONE 

AMOUNT OF Югүт- | NAME; Werx’s 1 Wednesday, DIVIDEND DUE. DURING WEEK 

è DEND. Ост. 1 Y ENDING Ост, 8 

» ; ELECTRIC RAILWAYS, TRAMWAYS, &oc. | m a 4 4 4 r 4. xs Highest | Lowest 
007 o-Argentine Shares to 260 woes xd April October...... 4 

£230,000 Stock 36 . Permanent юз mM Meares 125 180 125 130 EJ 12 2 coe ho m 
20,000 10 6/0 | Barcelona Tramways ES ARE ОГ ИШАН _ 11 9 п 214 7 - 10 — 
10,000 10 5/0 Do. гб а е Preference LI l1 X 9 10 9 10 5 0 0 — oe LII] 
£148,100| Stock | 44% Do. T Debenture Stock (red.) . 95 100 95 100 110 2 — eve "s 

15,000 10 4/0 | Blackpool and Fleetwood Tramways...........« 0. 13 14 121 181 116 4 - - e 

15,000 5 ese = Electric nr Investment Ord. ТТТ 8} 4 i 4 ee — " eer 

75,000 5 p b CPCS CER ROR RCO eee Cee eee IIIS LU 4 5 5 0 0 oo 413 11 

"E — 8 V Deb, Deb, Prov. Certa. "m ed „„ эже -. 120 = p - : " : Fe d eee * 
‚000 Bristol Traum ma and Oarriage Ordin XM bruary and August ~ + 
25,000 10 + ро. Ос ааа урау acp EE I 10 ni 815 0 Ы — 
£100,000 Stoch 4 Do, 4 рег С Cent, Debentures ..ssesssssssssosse | 106 108 106 103 8 14 9} | February and August А ч 
20,000 10 4 British Columbia Electric Railway Ordinary. . 7 7 7 7 218 4 ә а "y 
20,000 10 5 0 5x Preference . LESETT ETTI POF 208244029 ТҮТТҮ *** 9 5 2 7 May and November ose “ee 
4250, 000 40 5 Do. 44% Ist Mort. Debs.. *** 94525 = O08 OORT Et COR eee ats 10 106 103 105% 4 6 5 coe .. 
100,000 10 1 British Electric Traction Ordinary... ...............| 1 1 12$ 133 613 4 ons 13 1212 
100,000 10 6/0 RR 123 13 412 4 | February and August 1274 12 
2000,00 Stock 5% Do. 5 per Oent. Perpetual Debentures .. d 124 127 124 127 818 9 ae 12 125 
100,000 * ese Buenos Зури & Belgrano Ordinary 1 if 1 ld өөө ate вә a 
40,000 5 8/0 Do, “A” Cum. Pref, . SECC e THe FEE COR PRR bl lli “xd 4 b 4 5 5 14 8 vee 5 414 
37,500 $ 3/0 Do, „этте, ee ee en III xd 5 5% 4 5 14 8 + b eee 
£320,000 | Stock 5 Do. Oent, Debentures a e 104 107 101 107 414 3 — M E 
£120,000 | Stock 5 Do. 2nd Deb. ж каца бега. (all pd. j. 88 101 98 101 5 0 2 ese - 
70,00n 10 6 Calcutta Е 2 m мело урат Ба 7% 7% it 74 817 5 € 7 7 
32,268 Б os a (£2. 108. paid) - 08 be freee ITIN ы dł 4 we eee 4 H * 
2850, 00 100 43 df Ist Deb, Stock (Ged) ees | 4, — 109 10 1) 426 zs 108) rn 
480,000 1 1/ РЕ. Elec Tramways Shares . . 2 28 24 2j 614 9 m - 25 2 
£1,860,014 | Stock ^ Central London Ordinary Stock . e e | 108 106 104 107 3 14 11 | June and December... 4 105 
£494,093 Btock 4 Do. 4 Preferred ed *** „% „„ „ „. өю” PLI 100 109 107 110 8 18 3 ove ee LIII 
£491,993 | Stock 4 po erred Stock . NEP UM ac) AES 106 104 107 8 14 11 x 1054 
‚201 100 31 Do. 4% Deb. eee ete ee Cee ewe eeee 115 118 115 118 8 7 8 117§ 1173 
40,000 5 A CT. Birmingham Trams. Co бо. 6% Cum. Prei... 43 6 41 5 |4153 al » xd 
2480000 stock | 3 end вока London Railway Gon. Ordinary | 1 ff. 7 | 812 8 | February ax iy | n 
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— (a — 


Ir is interesting to note that the supply of electricity in 
bulk " is continuing to gain favour with municipal authorities. 
A few weeks ago we announced that Brighton proposed to appeal 
to Parliament next session for power to supply electricity to 
the adjoining districts of Portslade, Shoreham and Southwick, 
and that the Corporation has inquired of the Councils of these 
districts whether they will support them in this matter. 
Southwick will, we believe, not be unwilling to take electrical 
energy in bulk from Brighton and retail it to consumers 
themselves, and Shoreham is awaiting further particulars 
before it will commit itself to a reply to Brighton's proposal. 
In the meantime Steyning East Rural District Council, in 
answer to an application to the Brighton Corporation, has 
been informed that the Corporation has no powers to supply 
electrical energy in that district. 

— — 

Ox the other hand, the agreement between the Corporation 
of Belfast and Messrs. Harland and Wolff, according to whioh 
the large engineering works of this firm were to be supplied 
with a considerable amount of power by the Corporation, in 
addition to the 100 н.р. already taken, has fallen through. 
It would appear that the cause of this is the delay of the Local 
Government Board in grantitig sanction to the loan for the 
purpose. The application for current and the guarantee for 
a certain consumption. were received by the Corporation last 
May, and were immediately accepted subject to the Local 


Government Board's sanction to money being borrowed for 
laying mains for this purpose. The Local Government Board 
enquiry was held on July 22nd, and the Belfast Electric 
Lighting Committee did not receive the Board's decision until 
last month, over three months after the Corporation had 
arranged to give the supply. By this time Messrs. Harland 
and Wolff had found that they could wait no longer. We are 
constantly hearing complaints as to the delay of this Govern- 
ment department in holding enquiries and sanctioning loans 
even when there is no local opposition or any unusual cir- 
cumstances, and it wonld not be unwise if some of those 
Corporations which have suffered inconvenience by these 
delays were to make combined representations on the matter 
to the President of the Local Government Board. 


On another page will be found a description of the new. 
municipal technical schools at Manchester, together with an 
account of the speech made by the Premier at the opening 
ceremony. Although Mr. BaLrour admits that his opinions 
are ‘‘ second-hand,” yet it would be difficult, even for an 
expert, to improve upon or criticise them. Manchester has 
set an example regarding the training of leaders of scientific 


industries that other cities might follow with advantage. She 


has not built a number of small polytechnics upon which 
large sums of money may be spent to no good purpose, but 
she has carried the matter through in a most thorough manner, 
and the electrical industry, in particular, should be especially 
grateful to her for the new technical schools. As Mr. Bazrour 
said, it is useless to attempt to train the leader of an industry 
by teaching him elementary work, and the only correct way 
is to encourage work of a higher nature, by training a man 
to carry out research and think for himself. It is for this 
very purpose that these new schools have been built, and 
equipped in such a complete manner. They are not intended 
for the scientific education of the workman, but solely for 
those skilled engineers and technically-educated men of whom 
the country is in the most urgent need. 
extus ibam ; 

Tue unfortunate fatal accident which occurred at Sutton 
Coldfield last Friday need not unduly alarm our readers nor 
the public which is uninitiated in electrical matters. It will be 
seen from the report of the inquest in another column of this 


‘issue, that a workman employed on the electrio lighting mains 


fell against a conductor charged at 285 volts and was found-to 
have expired. He remained in contact with the wire for only 
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eight‘or ten seconds. The medical evidence was to the effect 
that the man suffered from heart disease, electric shock 
being a contributory cause of death, and the verdict of 
the coroner’s jury was in accordance with this statement 
although the evidence of the borough electrical engineer was 
that the low voltage could not kill. We should not like to deny 
that the actual shock experienced by the victim may either have 
brought on the attack of syncope or have contributed to his 
death, but we are not inclined to go so far as to say that any 
electrical effect on the syetem played a part in it. If the shock 
had been from a mechanical or mental cause, instead of an 
electrical one, the result would probably have been the same. 
TR tube companies will read with interest the result 
of a case heard by Mr. Under-Sheriff BunchELL and a special 
jury on Tuesday. It was asserted that, since the works in 
connection with the Great Northern and City Railway in Lon- 
don had been commenced, subsidence had taken place in a 
certain couple of houses in the New North-road, and that 
various structural defects had developed. The wife of a tenant 
described the creaking and cracking noises in а manner that 
reminded one of the ill-fated house so vividly described in 
Dickens’ ** Little Dorrit.” Expert evidence was brought on the 
other side, however, to show that the houses, which were 
60 or 70 years old, rested on very shallow foundations, and a 
tell-tale photograph was produced, taken before the line was 
made, and showing an extensive crack in the wall of one of 
the buildings in question. The result was a unanimous 
verdict that the damage had not been done by the ‘ tube,” but 
was the work of time. | ! 

| | * 

МомісІрАІ, telephony is rapidly spreading among the larger 
towns in this country, and even in some of smaller size. Such 
is the fascination of municipal trading that, the principle of 
munioipally- owned. telephone exchanges and of telephonic 
competition having received Parliamentary approval, numbers 
of municipal telephone exchanges were bound to spring up 
whether the existing telephone service in the particular loca- 
lities was cheap or dear, bad or good. This change in the 
telephone industry has, therefore, now to be reckoned with. 
It will, we may reasonably hope, only be developed for a few 
years, until the State takes over the whole telephone system 
of the country ; but, in the meantime, if local authorities can- 
not be prevented from embarking on telephone enterprises, 
let them at least do so with their eyes open. 


_ Ат Tunbridge Wells, the first town in the United King- 
dom to inaugurate its municipal telephone exchange, there 
has been a large and growing opposition to the under- 
taking, which became more serious when, having spent 
£10,000, which was the estimate for the original scheme, 
the Corporation applied to the Local Government Board 
to sanction a further loan of £15,000 for telephony. A 
% Ratepayers’ League was formed which, it is stated, 
now represents ratepayers owning or occupying more than 
half the rateable property in the borough, and this body is 
using every exertion to oppose the cause of municipal telephony. 
Its last effort has been the publication of two booklets— 
‘t Tunbridge Wells Municipal Telephones: The Accounts 


1901—March, 1902, and Audit," and Municipal Telephony: 
Should We Adopt It?“ The former deals critically with the 
Tunbridge Wells telephone accounts which have been pub- 
lished recently ; and the latter is a review, from the standpoint 
opposed to municipal ownership, of the general question of 
municipal telephony. Although the facts are put in a 
partisan spirit throughout, there is much that is good and to 
the point in these two books. We commend their perusal 
particularly to those who are interested in municipal affairs, 
and who have hitherto only regarded the question of municipal 
telephony from the point of view of its supporters. 

Wira the Board of Trade report on the tramway accident 
which took place in Glasgow last month, the incident may 
be regarded as olosed. As seen in the report, published on 
another page, во far as can be ascertained the electric brake 
of the car was in gocd order, and there was also nothing to 
prevent the car being started forward with the controller in 
the ordinary manner, thus stopping therun-back. Moreover, the 
inspector is satisfied that the system of training for the motor- 
men at Glasgow is adequate, and, although he does not wish 
to blame the motorman of the car in question as the evidence 
is not conclusive, he thinks it probable that the electric brake 
was not applied at all during the run-back, or that, if this was 
done, the power-handle was not reversed, as would be neces- 
sary in such a case. The only lesson to be learned from the 
accident, therefore, is, as Major Daurrr rightly concludes, “һе 
necessity of having highly-trained and intelligent, level-headed 


men ав drivers.”’ 
—— d 


Pacific Cable.—The Commercial Pacific Cable Co. give 
denial to the statement published by Reuter that the company 
propose to lay a submarine telegraph cable between Honolulu 
and Fanning Island. 


The Proposed Telpher Postal System.—It is stated that 
Count Taeggi has informed the Daily Mail Rome corre- 
spondent that the Italian Postmaster-General has reported 
most favourably on the electric postal system mentioned 
recently in our columns. Our contemporary adds that in 
consequence of information furnished by the Italian Govern- 
ment to the British Postmaster -General, the latter has invited 
Count Taeggi to call on him in London at an early date. 

Refuse Destructor at Gloacester.—On Wednesday last week 
the new refuse destructor at Gloucester was formally opened. It 
has & capacity of 50 tons per day, but the esti mated amount 
that will be dealt with does not exceed 150 tons per week. The 
total cost, including building, was £8,710, and the destructor 
was supplied by Messrs. Heenan and Froude. Each of the 
two pair of cells is provided with a water-tube boiler, in which 
steam is generated for the use of the engines in the electricity 
works. 

Overhead Wire Stolen in America.—The Street Railway 
Review of Chicago states that six times within a few weeks the 
overhead line of the North Jersey Street Railway Co. has been 
damaged and considerable quantities of copper stolen. The 
last attempt was made on August 18th, when about 1,000ft. 
of copper wire was taken down from the poles, in spite of 
efforts made by the police to detect the offenders. The service 
had to be suspended for several hours in order that repairs 


might be carried out. 


Drawing, Tracing and Photo Entry Book.— We have received 
from Mr. E. L. Collins, of Liverpool, a copy of the above 
publication. It has been issued with a view to saving the 
confusion so commonly seen in a drawing office due to a 
faulty index of drawings, &c., being kept. The index con- 
tains two pages to a letter and the book is strongly and neatly 
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bound. Normally, there is sufficient room in the book for 
8,000 entries, but the size may be varied to suit requirements. 
We can recommend it as being eminently suitable for its 
purpose. 

Gas and Electricity in Combination.— A Paper was read by 
Mr. S. Meunier, before the Midland Association of Gas 
Engineers during their autumn general meetiug at Birming- 
ham, on Saturday, in which the author strongly advised the 
amalgamation of the gas and electrical industries. He said 
that capital expenditure and worka costs would be considerably 
reduced, and both industries would benefit by the movement. 
Electricity should be treated as a friend and not as an enemy 
by gas engineers, and instead of fighting against it they should 
combine with it. 

Personal.—It is announced that Mr. Alfred Graves, who has 
been for nearly 50 years with the North-Eastern Railway Co., 
has resigaed the position of telegraph superintendent of the 
company, and that his successor will be Mr. C. H. Ellison of 
the office of the superintendent of the line, Vork. In con- 
nection with our recent article on the Midland" electric 
power scheme, Mr. P. J. Pringle asks us to state that he 
acted for Messrs. Kincaid, Waller and Manville in superin- 
tending ths carrying out of the entire scheme, and that he was 
assisted by Mr. H. A. Barnett, Mr. Watson and Mr. Bemrose. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Latakia—Cy prus................-. June 21, 1 re — 
St. Lucia—Grenada  ............ May 9,1902 ... Oct. 13, 1902 
Dominica—Martinique ......... May 9, 1903. — 
St. Lucia Martinique ......... May 9, 1902 
Guadeloupe-—Martinique ...... May 9,1902 . 
Santa Cruz—Teneriffe ... ..... July 7,1902 ... 
Puerto Plata —Martinique ...... red 10, 1855 ТҮ 

1 


Anjer — Kalianda .................. ug. 2, — 
Guantanamo — Mole St. Nicholas Aug. 5,1902 ... 


Cayenne — Pinheiro os Aug 13, 1902 
St. Lucia — St. Vincent Sept. 19, 1902. 
Maranham—Para ............... Sept. 19, 1902. 
Maranham—Ceara ............... Sept. 19, 1902 


Gas Leakage—At a recent meeting of the New York 
County Medical Society the subject of gas leakage was 
discussed at considerable length, and the conclusions arrived 
at were anything but pleasant. It appears from an editorial 
comment in the Western Electrician of Chicago that an enor- 
mous amount of gas is wasted per day in large American 
cities, and owing to the nature of the road in which the pipes 
are laid, the gas cannot escape uniformly, but is compelled to 
find an exit wherever it can into sewers, cellars, and various 
other places. Not only is this the case, but an additional 
danger is added by the fact that gas, as it is manufactured at 
ihe present day, contains & far larger proportion of carbon 
monoxide than it did a few years ago, and thus the public 
daily breathe one of the most poisonons gases. 

Accidents on Electric Railways.—At the annual convention 
of the New York State Street Railway Association, Mr. C. R. 
Barnes, electrical engineer for the New York Railroad Com- 
mission, read a Paper on accidents on electric railways, in 
which he said that the investigations of accidents in a large 
majority of cases shows a defect in the organisation of the 
operating force and in the methods of operation. He also 
urged that more care in the choice of motormen should be 
exercised, and said that a better and more intelligent class of 
man should be recruited. They should be better trained too; 
& few days with an old motorman is not now sufficient to 
initiate a raw hand into the arts and mysteries of driving a 
trolley car, although it may have been in times past when cars 
were small and light, and passengers comparatively few. A 
reliable block signal system, the cost of which would place it 
within the reach of electric railroads, is something which is 
much needed in Mr. Barnes’ opinion. | 

The Autumn Parliamentary Session.—Duriog the adjourned 
Session of Parliament, which commenced yesterday, the 
following electrical bills have to be dealt with :—The Brompton 
and Piccadilly Circus Railway (new lines, &c.), Charing Cross, 
Euston and Hampstead Railway (Golders Green extension), 
Edgware and Hampstead Railway, Great Northern and City 
Railway (Lothbury extension, &.), North-West London 
Railway (extension of time), Great Northern and Strand 


Railway (extension of time), Baker Street and Waterloo Rail- 
way (extension of time), District, Deep Level: Earl’s Court 
to Mansion House (extension of time). These are down for third 
reading in the House of Commons, having passed the Upper 
House. The London United Electric Railway and the 
Piccadilly-City and North-East London Railway Bills, which 
constitute the Morgan group, have also passed through the 
House of Lords, but have still to pass the House of Commons 
Committee stage. 


The Recent Fire at the General Electric Co.’s City Offices.— 
The directors of the General Electric Co. have recently had 
under consideration the question of compensation to those 
injured and to the parents of their unfortunate employés who 
lost their lives at the recent lamentable fire on their premises 
in the City of London. A settlement, satisfactory to all con- 
cerned, has been effected with the parents of those killed 
in the disaster, and a sum of £150 for each of the six 
girls injured has been set aside. An application was made 
on Monday in the City of London Court to Judge Rentoul 
to adjudicate upon the manner in which these moneys 
should be dealt with, and after consideration the judge decided 
that each of the girls’ parents should be awarded £10 to 
defray expenses, and the balance of £140 invested by the 
Court until the girls should attain the age of 21 years, 
interest meanwhile being applied to their benefit. 


Breakdown on the London United Tramways.—On Sunday 
evening ‘last a guard wire near the tramway terminus af 
Shepherd’s Bush snapped through the trolley fouling it, and, 
falling across the trolley wire, caused a short circuit on the 
line, and at the same time cut off the current. The break- 
down, however, was quickly repaired, and the accident would 
probably have called for no comment in the daily papers but 
for the unfortunate fact that a few minutes afterwards, when 
the trams were again running, a young lady, in entering one 
of the cars was seen to fall upon her face, and in spite of 
medical assistance, died on the spot. It was reported that 
death was due to electric shock, but at the inquest on 
Tuesday it was proved that the guard wire had fallen at a 
point 200 yards away from where the lady fell, and that no 
marks of wire or burning could be found upon the body. The 
post-mortem examination showed that death was due to heart 
disease, and the coroner’s verdict was in accordance with this 
finding. | 

Wireless Telegraph Experiments.—The Times of last Tues- 
day contains an interesting article on the experiments made 
during the months of July, August and September between 
the Marconi Company's station at Poldhu and the Itallan war 
vessel “ Carlo Alberto." The article, which is a review of а 
report written by Lieut. Luigi Solari of that ship, states that 
the most striking results were obtained off the Spanish coast, 
in the Mediterranean and at Gibraltar, where regular news 
messages were received daily. Signals were transmitted to 
greater distances, however, some having been received on the 
telephone of Mr. Marconi’s new magnetic detector to the 
north-east of the island of Gothland, in the Baltic, a distance 
of some 2,000km. over land and water from the transmitting 
station in Cornwall. Among other things, the tests indicate 
to what extent the new magnetic detector is superior to the 
coherer, and also the effect of atmospheric disturbances upon 
such transmissions of signals. By the oourtesy of Signor 
Marconi and the Editor of The Times, a copy of the original 
Italian report is in our hands, and we hope to return to the 
subject more fully in our next issue. 


Institution of Civil Engineers’ Premiums.—The council of 
the Institution of Civil Engineers have, in addition to the 
medals and prizes given for communications discussed at the 
meetings of the Institution in the last session (a list of which 
was given in our issue of May 2),‘made the following awards 
in respect of other Papers dealt with in 1901-1902 :— 

A Telford gold medal to J. Macfarlane Gray (London); a George 
Stephenson gold medal to R. Price- Williams (London) ; a Watt gold medal 
to W. Bell Dawson, M.A., D.Sc. (Ottawa); Telford premiums to W. R. 
Cooper, M. A., B.Sc. (London), E. M. De Burgh (Sydney, N. S. W.), George 
Wilson, D.Sc. (Manchester), Frank Oswell, B.A. (Buenos Ayres), and A. W. 
Brightmore, D.Sc. (London); a Crampton prize to C. D. H. Braine 
(Mowbray, Cape Colony) ; the Manby premium to B. W. Riteo (Cape 
Town). For studenta’ Papers the awards are:—A Miller scholarship 
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(tenable for three years) and the James Forrest medal to H. F. Lloyd 
(Birmingham); Miller prizes to J.C. Collett (London), W. Н. С, Clay (London), 
H. C. M. Austen (London), A. M. Arter (London), Robert Bruce (Man- 
chester), L. F. Wells, B.Sc, (Manchester), and W. H. McLean (Glasgow). 
Mr. W. R. Cooper's Paper, The Present Position of Elec- 
tric Traction on Tramways and Roads, with Special Reference 
to Accumulator Traction,’’ was published in the Journal of 
the Institution of Civil Engineers, Vol. CXILIX., part 8. 


The Manchester Section of the Institution of Electrical 
Engineers.—In the report of the committee of this local 
section on the year's work, it is stated that a sub-committee 
was appointed to call a meeting of representatives of the 
various Manchester societies to discuss the question of acquir- 
ing central premises in Manchester for meetings and library. 
This meeting was held on April 3rd, and a joint committee 
was then appointed to consider the question and formulate a 
definite scheme. It is hoped that some practical result will 
follow. The post of hon. secretary has been vacated by Mr. 
Cowan and is now filled by Mr. Ramage, and the following 
gentlemen have been appointed officers and members of the 
committee for the session 1902-1903: Past-Chairmen, Dr. 
Edw. Hopkinson and C. H. Wordingham ; Chairman, Hard- 
man A. Earle; Vice-Chairman, Edw. W. Cowan; Members, 
Dr. F. H. Bowman, S. V. Clirehugh, A. A. Day, С. M. Dor- 
man, W. P. J. Fawous, A. S. Giles, J. S. Highfield, H. Lindley, 
С. Е. Metzger, A. В. Mountain, Dr. С. Н. Lees, С. D. Taite; 
Hon. Secretary and Treasurer, P. A. Ramage, Salford Iron 
Works, Manchester. | 


The Grimsby and Cleethorpes Tramways.—The Grimsby 
tramways, which started running in December last year, аге 
being run by the Great Grimsby Street Tramways Co., which 
has leased the lines from the Great Grimsby Oorporation for 
21 years, and runs them with energy bought from the Corpo- 
ration electricity works. An extension of the line, however, 
runs from Grimsby to Cleethorpes, and this is supplied from 
a power house in Cleethorpes which the company has only 
completed this year. Under the powers obtained by the com- 
pany and the Cleethorpes District Council, the latter have 
power to purchase the works from the company in order to 
supply energy from it for public and private lighting in the 
district and for other purposes as well as the tramways, in 
which case the District Council is to supply the company with 
energy for running the tramways. Failing agreement as to 
the price charged for this energy, it is to be fixed by an 
arbitrator appointed by the Institution of Electrical Engineers. 
The time given to the Cleethorpes District Council to decide 
as to purchase having nearly expired, the matter came up for 
consideration at a meeting of that body last week, when it was 
determined, after some discussion, that the purchase would 
be made. 

Proposed Mono-rail Line to Brighton and Dover.-—In our 
last issue we gave particulars of a scheme for a London- 
Brighton electric railway, which it is proposed to submit to 
Parliament next session. Another scheme has also been 
initiated—viz., one for а “ mono-rail from London to 
Brighton and Dover, which it is proposed to introduce in two 
bills. The site indicated for the London terminus, common 
to both lines, is in a central position in the Strand. From the 
station both lines would cross underneath the Thames and rise 


to the surface at a point near Westminster Bridge-road. Thence 


they would run parallel, on viaducts, as far as Clapham-park, 
at which point the Dover line will branch off in the direction 
of Chatham, while the Brighton line will continue via Redhill, 
finally entering Brighton through a district which is not much 
built upon, and ending at the back of the Bedford Hotel. The 
estimate for the Brighton line, it is said, is less than four 
millions. It is also stated that the journey from London to 
Brighton will occupy only 25 minutes, and the promoters 
of the Liverpool-Manchester scheme hope to run trains over 
one of their sections at 110 miles per hour by next June, in 
order to demonstrate to the Parliamentary Committee the 
possibility of very high speed. 

British Submarine Boats.—A correspondent in yesterday's 
Standard gives some interesting details concerning the experi- 
ments on the new submarines which have been carried out 
at Barrow. One boat was submerged to a depth of 10ft., 


only a few inches of her periscope being visible, and in this 
position she travelled for 6 miles. On arriving at the surface 
again her crew were apparently little the worse for their 
adventure. Subsequently, she carried out various mancuvres, 
remaining on one occasion under water for an hour. The 
British submarines are of the Holland type, and have a length 
of 68ft. 4in., with a diameter of 11ft. 9in., and a displacement 
of nearly 140 tons when totally submerged. They are 
driven by 160 н.р. gasolene motors when on the surface, 
and by electricity for submerged work. The fastest boat 
has a speed of 12 knots running with her turret ‘ awash ” 
and 8 knots when submerged. She is capable of travelling 
fully 400 miles without exhausting her gasolene supply. An 
instrument for viewing the surface when submerged, and 
known as the “ periscope,” consists of a vertical tube about 
10ft. in length, with a prism at the top, through which the 
image is reflected down on to an object glass in the conning 
tower. The submarine carries a voluntary crew of seven, 
who are sworn to secrecy. The Holland type carries four 
18in. Whitehead torpedoes, which can be discharged in 
almost any position with unerring accuracy. The article also 
states that Messrs. Vickers, Sons and Maxim have recently 
constructed a large and novel kind of diving torpedo-boat, 
with which experiments have been made to the satisfaction of 
the Admiralty. She has a length of 100ft., and has a speed 
of about 15 knots when on the surface and 10 knots when 
submerged. Notwithstanding the size of the vessel, she can 
be navigated with perfect ease. She is the joint invention of 
Messrs. Vickers, Sons and Maxim and of the Admiralty. On 
this vessel is fitted Sir Howard Grubb's new instrument, the 
“ oleptoscope," in place of the periscope. It is understood 
that the building of submarines will be deferred until the 
experiments with the boats at Barrow have been concluded. 


The American Institute of Electrical Engineers.— Mr. 
Charles F. Scott delivered to the American Institute on 
September 26th his presidential address, in which he reviewed 
the present state of the electrical industry in America. He 
said that, although the infancy of electricity” із a hackneyed 
theme, yet the electrical engineer must realise how brief, 
compared with other branches of engineering, is the experience 
upon which his work is based. The electrical engineers 
of a generation ago were telegraph men, but now a new 
type had arisen, to whom the click of the sounder was unin- 
telligible. Electricity had been foremost in the general - 
activity of the past decade, which had marked an epoch in the 
world’s history. When the Institute was first organised the 
total investment in electrical applications outside telegraphy 
and telephony did not exceed $1,000,000, but at the present 
time the estimated capitalisation in the United States approxi- 
mates $4,000,000,000, taking no account of the industries 
which used electricity as an auxiliary. Continuing, Mr. Scott 
said :— 

It is the function of the American Institute of Electrical Engineers to 
bring individual workers into a common unity, to join them in a commu- 
nity of interest, which is called the electrical engineering profession. It 
should place the profession of electrical engineeriog above suspicion of 
corruption and chicanery, and should call for high standards of dignity 
and honourable accomplishment. During the past year the membership 
increased 25 per cent. and reached 1,546. This is less than one-half the 
membership in the British Institution of Electrical Eogineers. If American 
Institute membership bore the same relation to the kilowatt capacity of 
the electrical power-stations of the country as does that of the British 
Institution, the membership should be 25,000 ; 5 per cent. of the member- 
ship of the American Inetitute took part in the meetings last year, and 
2 per cent. furnished Papers, Of these Papers 10 per cent. came from 


‘miscellaneous sources, 20 per cent. from college professors, 25 per cent. from 


operating and consulting engineers, and 45 per cent. from engineers con- 
nected with manufacturing companies. These figures indicate that elec- 
trical matters are advancing so fast that even the teachera in the great 
technical schools fall behind the pace, because the problems come first to 
the manufacturer. To the manufacturing companies must be given credit 
for substantially advancing scientific investigation as well as practical 
development. 


Speaking of the education of an electrical engineer, Mr. Seott 


said 

Fortunate will it be if we can lead the student to see that in the train- 
ing of an electrical engineer there should be something besides technical 
books—that logical thinking and clear expression and general culture are 
indispensable in à profession that comes in touch with so many departments 
of science and engineering as well as industrial and commercial and sociel 
activity, and tbat he must be a broad, man with a broad educational founda- 
tion, who would aspire to the fullest usefulness and success. 
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RECENT PROGRESS IN LARGE GAS ENGINES.“ 


BY HERBERT A. HUMPHREY, M.I.MECH.E., A. u. I. C. E., M. I. x. E. 
(Continued from page 933.) 


A larger number of gas engines of medium size have been 
turned out by the Gasmotoren Fabrik Deutz than any other 
Continental firm, and now they are well in evidence with some 
fine examples of large engines. One firm alone, the Gutehoff- 
nungshütte für Bergbau und Hiittenbetrieb of Oberhausen, 
has been supplied with eight Deutz engines varying in size 
from 800 н.р. to 1,000 B. p., and aggregating 2,400 нр., 
besides three smaller engines. Another firm, the Eisenhütte- 
Actien-V erein, Düdelingen, has two 1,000 н.р. and two 600 H. p. 
engines, giving 3,200 n.». for the four engines. A pair of 
1,200 н.р. gas-driven alternators are working in parallel at 
the Horder Bergwerks-und-Hutten-Actien-Verein in Horde 
(Westfalen). The alternator is by Schuckert & Co. of Niirn- 
berg. Other engines by the Gasmotoren Fabrik Deutz will 
be mentioned later, in dealing with the subject of running 
alternators in parallel. 

The Oechelhiuser gas engine is in the hands of the Deutsche 
Kraftgas Gesellschaft, a combination of the firms of Siemens 
and Halske Actien-Gesellschaſt and Union Elektricitäts- 
Gesellschaft of Berlin. Various firms are building Oechel. 
hauser engines for the above, and their names, and those of 
foreign licencees, will be found in Table IV., which is a tabu- 
lated list of makers of large gas engines, and shows what 
powerful interests are now engaged in the new department of 
engineering. The Oechelhäuser engine has been described in 
a previous Paper by the author, and also in most of the 
technical journals. It is sufficient to call to mind the 
arrangement of the two pistons working in one cylinder and 
attached to opposite cranks, the one directly and the other 
through side rods; also the gas and air pump attached by a 
rod to the back piston. Where alternators of great power are 
to be driven the arrangement shown in Fig. 7 is adopted, and 
results in à combination giving two impulses per revolution, 
and very suitable for use when alternators are required to run 
in parallel. A 1,000 нр. engine of this type, running at 
125 revs. per min., only requires a 28-ton flywheel to limit 
its cyclic variation to 330. Nearly 80 per cent. of all the 
Oechelháuser engines made are for dynamo driving. 

The name of Westinghouse stands for progress in many 
directions, and not least in the development of large gas 
engines. The Westinghouse Machine and Mfg. Co. of East 
Pittsburg, U.S.A., has spent much time and money in 
order to bring the usefulness of the large gas engine up to 
the standard of the large steam engine. The benefit 
of this experience will be reaped by the British Westing- 
house Electric and Mfg. Co., which has a fully-equipped 
department for the construction of large gas engines at Man- 
chester. Most of the Westinghouse machines are of the 
three-cylinder vertical enclosed type, and Fig. 8 shows a 
650 н.р. direot-connected electric generating set at the Howard 
Axle Works. This type has been at work for several years. 
A new horizontal type two-cylinder double-acting Westing- 
house engine has recently been introduced. All working parts 
are under observation and are easily get-at-able, and the design 
embodies а great deal of experience. 

At Walthamstow electricity works there are four 100 н.р. 
direct-connected Westinghouse gas engine sets, and three 
additional sets of 250 н.р. are now erecting. The station 
distributes current for power, incandescent and aro lighting, 
and the additional orders show its practical success. Their 
demand has increased so rapidly, that from the start they have 
operated without any spare capacity in the station, yet there 
has never been a shut down; and the whole installation is, 
if anything, more reliable than a similar steam installation 
would have been. The plant is located in the midst of resi- 
dences, but there has been no trouble whatever from noise of 
exhaust or vibration. Qaite a number of Westinghouse sets 
are in use in England, and some are on order for Ireland. 


Abstract of a Paper read before the British Association (Section G) at 
Belfast, September 11th. 


Mention has already been made of six 1,000 нр. gas engine 
gas compressors, for compressing natural gas with natural 
gas in America. Each machine has four single acting power 
cylinders, 25in. in diameter by 48in. stroke. All four con- 
necting rods connect to the main crank pin, two cylinders 
being on one side and two on the other. Another crank is 
formed at the other end of the main shaft, from which are 
driven the compressor cylinder pistons. This crank is 90deg, 
from the power crank, so that the period of maximum power 
and maximum resistance are nearly coincident. The normal 
speed of the machine is 100 revs. per min. Compression in 
the power cylinders is carried to 100Ib. per square inch, and 
the explosion pressure is between 400lb. and 450lb. The first 
two machines were governed by throttling the mixture; the 
last four machines have been modified by the addition of an 
automatic cut-off valve, which automatically cuts off the 
supply of mixture according to the power required, the closing 
of the cut-off valve being regulated by the governor, which can 
give a cut-off of one-eighth of the stroke. Tests of these 
machines give а horse-power in the compressor cylinders with 
from 8} cubic ft. to 9 cubic ft. of natural gas per hour 
(calorific value, 1,050 British thermal units per cubic foot). 
The combined mechanical efficiency is 82 per cent. All parts 
in contact with hot gases are water-jacketed, and the machines 
have run well right from the start. 

The 4,000 н.р. gas engine gas compressors mentioned at the 
commencement of this Paper are also under construction by 
this firm, to the order of the city of Cleveland. Each engine 
comprises four double-acting power cylinders, 37 in. in diameter 
by 60in. stroke, and two compressor cylinders 22in. in diameter 
by 60in. stroke. The main shaft of these machines is 24in. 
in diameter in the bearing and 28їп. in diameter at the fly- 
wheel, the latter being placed between the cranks. There 
are four bearings, each 24in. in diameter, the inner being 
42in. long and the outer 86in. long. The flywheel is 22ft. in 
diameter and weighs 80, OOOlb. 


Improvements in the construction of gas engines will now 
be briefly considered, and in the first place the tendency to 
make all parts of modern gas engines very rigid may be noted. 
Almost any of the examples shown would serve to emphasise 
this point, but it is specially noticeable in the powerful ties 
or girder frames which are used to unite the cylinders of 
tandem engines and blowing engines. The brackets carrying 
the side-shaft cam levers have also been given a much-needed 
additional strength, and one sees the tendency of makers to 
regard the gas engine in its true light as an explosion engine. 
One well-known firm still believes in making the orank-shaft 
bearing, through which the free end of the shaft projects into 
a so-called ‘ floating” bearing, in which the shaft is allowed 
a fair margin of play: ideas of this kind sometimes die hard. 
The Premier Company set the example of water-cooling the 
piston and valves. They showed that, with a water-cooled 
piston and a cylinder cooled with a scavenging charge of air, 
the mean effective pressure of the working stroke was increased 
instead of being diminished. Indicator cards showing as much 
as 12010. mean effective pressure have been obtained with 
Mond producer gas from such an engine. The Cockerill Com- 
pany were also early in appreciating the advantages of a 
water-cooled piston, and now all makers of large engines have 
followed suit. The average temperature of the iron surfaces 
in contact with the hot gas is determined much more by the 
cooling water than by the hot gases, the temperature gradient 
in the thickness of the iron not being very steep; consequently, 
by keeping the cooling water of the piston a few degrees 
lower than the cylinder jacket water, one can rely on the 
piston not expanding relatively to the liner, and thus accidents 
are avoided and the piston may be made a tighter fit. With- 
out water cooling, the back of a large trunk piston has to have 
at least jin. clearance when all is cold, and only approaches 
the diameter of the liner аз it heats up after working. 


The pistons of large engines are frequently supplied with 
white metal bearing rings, and in the largest of the Cockerill 
pistons almost the whole of the front [portion of the piston— 
which is made in two halves—is lined up with white metal. The 
breech-end casting of the cylinder hag in times past given 
much trouble. It is an irregular casting, owing to the 


tight. 


1020 


THE ELECTRICIAN, OCTOBER 17, 1902. 


necessity of valve passages being cast in it, and of course it | The valves of modern gas engines are almost entirely of one 


has to withstand the maximum changes of temperature and 
pressure. To keep this casting as simple in shape as possible, 
without unnecessary pockets or sharp angles; to cast it free 
from all cooling strains; to make it as thin as is permissible ; 
and to strengthen it by well-designed cooling ribs projecting 
in the water space, and by proper support from the jacket 
casting, has been the makers’ aim. That they have been 
successful is proved by the immunity from repairs enjoyed by 
the modern breech-ends. The water-joint between the back 
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class—viz., the mushroom type, and they аге operated by cams. 
Recent designs approach more closely to the Continental type 
of direct-lift-valve steam engine, and, indeed, in many ways 
they are growing curiously alike. The latest design for the 
vertical double-acting Westinghouse engine is a3 much on the 
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Fic, 7.— PLAN AND ELEVATION OF OECHELHAUSER MOTOR WITH ALTERNATOR. 


of the linor and the breech casting was sometimes the cause 
of trouble Whey long bolts were used to draw these joints 
{ Short bolts are now employed, and the difference in 
he expangion of bolts and casting may therefore be neglected. 


lines of a modern vertical Corliss engine as is reasonably 
possible. The exhaust valve has the most arduous duty to 
perform, and much ingenuity has been spent upon it. To open 
a 10in. or 12in. diameter exhaust valve against 45lb. pressure 
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calls for strong gear, and, if the cam roller or lever pivot are 
worn, causes considerable shock. An attempt was made to 
get round the trouble by providing a small additional exhaust 
valve, which was opened in advance, and so reduced the 
pressure on the large valve. Messrs. Crossley Bros. employed 
a balanced exhaust valve, as shown in Fig. 9, the mushroom 
valve being balanced by a piston valve or block sliding in a 
pocket; a hole right through the valve stem equalises the gas 
pressure on the outside faces of the two valves. Most makers, 
however, prefer to face the diffioulty, to keep the plain, mush- 
room valve, and to make their gearing amply strong. The 
rule is for valves to be mechanically opened and to close under 
the action of springs; but there are definite advantages in а 
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Fia. 8.— WESTINGHOUSE 650 Н.Р. ENGINE aT THE HOWARD AXLE WORKS. 


mechanically-closed valve, and the new valve gear of the 
Premier engine will be watched with interest in this respect. 
Several dispositions of the valves with regard to the breech- 
casting are to be found, and the placing of all valves below the 
breech is a special feature developed in the Oookerill engine. 
Some such arrangement becomes very convenient when tail- 
rods are carried through in the case of tandem oylinders. 
Ignition is now performed by the electric spark, the three 
recognised methods of producing the spark baing :—(1) The 
interruption of a current flowing through an induction coil 
enclosing a good deal of iron; (2) the breaking of a current 
(at its maximum strength), supplied by а shuttle armature 
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Fic. 9.—CRossLEY BALANCED EXHAUST VALVE. 


oscillating between permanent magnet poles; (8) the sparks 
are continuously produced from a Ruhmkorff coil, supplied by 
storage cells, but are made to pass between points in a small 
closed chamber, and the latter is only put into communication 
with the cylinder when ignition is required. All three work 
successfully. No. 2 is the simplest, as no outside source of 
current is required. The Cockerill Company are the only 
makers who use the third system. Tube ignition has died ont 
in all countries except England. 

The great regularity of speed demanded from the modern 
gas engine has led to improved methods of governing. For- 
merly the governor controlled the “ hit-and-miss" mechanism, 
and this is still the simplest arrangement where some irre- 


gularity of speed is of no consequence. Westinghouse intro- 
duced the system of controlling the quantity of mixture by 
throttling, and this gave excellent results, but led to bottom 
loops being formed on the indicator diagram, and wasted 
power. Mr. C. E. Sargeant, of America, invented a means of 
cutting off the supply of mixture at varying points of the 
suction stroke, which gave the desired result without wasting 
power. This system is the correct one, and is being adopted 
by the leading makers one after another, each having his 
special design of mechanism. With the cut-off gear patented by 
Crossley Bros. the richness of the mixture remains the same, 
while the quantity admitted to the cylinder is automatically 
varied by the governor for each impulse of the engine, accord- 
ing to the power required at the moment. The cut-off valve 
is placed between the admission valve and the air-suction and 
gas valve. It is a cylindrical valve, with circumferential ports 
sliding axially inside the casing of the admission valve, which 
is also fitted with corresponding circumferential ports. The 
cut-off valve is in equilibrium, and is opened by an ordinary 
eccentric and rod on a side shaft, which works a rocking 
lever oscillating on a pivot, the position of which pivot is 
determined by the governor from time to time, the action of 
the governor being to turn a screw with right and left-hand 
threads on its ends, and so to draw the pivot towards or from 
the motor cylinder, according to the speed of the engine. 

. A few words must now be added regarding the starting 
of large gas engines. The so-called self-starters ” are all 
disappearing, and this none too soon, for they often gave 
trouble; indeed, some of the hand-pump starters were nothing 
short of an intolerable nuisance. To-day the starting of a 
1,000 н.р. engine is a matter of the greatest simplicity. Com- 
pressed air, stored in strong vessels carrying 8010. to 150lb. 
pressure, is used; and а special inlet valve and gear is fitted 
to at least one cylinder, which automatically controls the air 
supply while the speed is being raised. It is the simple pres- . 
sure of the air which effects the starting, no explosions taking 
place. When the engine has attained sufficient speed, gas is 
supplied to one of the other cylinders in the usual way, and 
the compressed air is no longer required. If the engine has 
only one cylinder, the flywheel carries on the running, while 
the change from compressed air to ordinary explosive mixture 
is made. The system 1s so safe, expeditious and convenient 
that it is a wonder any other system is used. The Cockerill 
Company, however, seem to prefer to fit a special benzine 
vaporiser to supply carburetted air for starting, an electric 
motor and barring gear being also fitted. A somewhat daring 
system is employed by the Snow Steam Pamp Works in start- 
ing the 1,000 н.р. and 4,000 H. p. gas engine gas compressors 
in Cleveland. I cannot do better than describe it in the 
works manager’s own words :— i 

An auxiliary power house is provided, containing small auxiliary gas 
engines, which, during the night, operate electric generators to supply 
ligħt for the plant, and supply the storage battery used for furnishing 
current for the electric igniters during the day and night. These auxiliary 
gas engines are also connected to mixture compressors, which compress 
the proper proportion of natural gas and aic (in the proportion of about 
one to 12) into a large tank. Connection is made from this tank to the 
ends of the cyclinders, which are used for starting. ‘The engineer turns 
this mixture under about 100lb. pressure into one end of one power 
cylinder, which causes the piston to move to the other end. The pressure 
is then allowed to escape from this end, leaving the cylinder full of mixture 
at about atmospheric pressure. He then goes to the other end of one of 
the other cylinders, and admitting mixture pressure to this end, forces the 
pistons back again to the other extreme position, compressing the mixture 
in the end of the first cylinder to which it was admitted. He then trips 
the igniter on this cylinder, which causes an explosion and starts the 
machine, and upon compression in the second cylinder to which ths 
mixture is admitted, being ignited, the reverse stroke is made under power, 
by which time the other cylinders have been rendered operative on account 
of drawing in their own gas and compreasing same and exploding. Very 
little trouble is experienced in starting the engines in this way. The mix 
ture tank and its connections are desigaed to stand easily an explosion- 
pressure of about 600lb.; while, ia addition to this precaution, a number 
of large relief valves are applied to the tank for the purpose of partially 
relieving internal pressure, should an explosion of this mixture take placa 
in the tank. We question as to whether this method of starting would 
be permitted by insurance companies within the City limits ; but, as we 
have before remarked, all our work in the gas engine line has been confined 
to the building of gas engine compressors, which are always located back in 
the country, and always some distance from cities or populous com- 
munities, 

(To be continued.) 
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STAMFORD ELECTRICITY WORKS. 


The two illustrations given below are of the small electricity 
works at Stamford, which were opened a few months ago. The 
undertaking is owned by the Urban Electric Supply Oo., the 
engineers and contractors being Edmundson's Electricity Cor- 
poration. The provisional order was obtained in 1900, and 
taken over by the present owners. An excellent site was 
obtained on the river and near the Great Northern Railway 
station, and, with the exception of the boilers, all the plant 
was erected by the resident engineer, Mr. W. E. Milns, assisted 
by his staff. The steam-raising plant consists of two Babcock 
and Wilcox boilers, having a total evaporative capacity of 
6,300lb. per hour; these are fitted with chain-grate stokers, 
and in connection with them are used Boly heater-detartarisers. 
Water from the river is used and supplied to the boilers by 
means of duplicate Hall feed pumps. After being superheated, 
the steam is employed to drive two Belliss engines, direct- 
coupled to Parker two-pole generators, each having a capacity 
of 90kw. In accordance with the usual custom, a combined 
balancer- booster set is used for supplying the out-of-balance 
current to the three-wire system and to boost up the dynamo 
voltage for charging the cells; this machine is also of the 
Parker type. The mains have been laid by Messrs. Callenders, 
and consist of three single cables on the solid system in wood 
troughs, with a pressure of 480 volts between the outers. In 
the illustration which we give of the interior of the engine 
room a side view of the switchboard may be seen, showing the 
arrangement cf the wiring at the back. The switchboard 
instruments were supplied by Messers. Kelvin and White. An 
important item of the plant is a D.P. battery of 260 cells, each 
having а capacity of 850 ampere-hours. 

The “ Wright ” system of charging has been chosen on the 
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a consumer may hire his installation on payment of 42d. per 
lamp per quarter, or 10 per cent. per annum on the cost of 
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ENdIN B ROOM or STAMFORD ELECTRICITY WORKS. 


following scale 78. per unit for the first hour and 34. after- 
wards for lighting, and 4d. the first hour and 14d. afterwards 
for power. А system of free wiring hag been adopted whereby 


motors where power is used. The supply was started at Easter, 
1902, with 3,000 lamps connected, and applications for no less 
than 4,000 additional ones have already been received. 
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| ment worked well, but at speeds of 150km. (94 miles) per hour and 
А 10,000-YOLT LOCOMOTIYE. over the permanent way proved too weak. This was expected, as the 


rails weighed only 33kg. per metre run, and preparations for another 
A recent number of the Elektrotschnische Zeitschrift contains an | series of tests on heavier and better-fixed rails are in pro 

interesting article from the pen of Herr Walter Reichel, chief eugi- | In the meantime, Messrs. Siemens and Halske resolved to make 
neer at Messrs. Siemens and Haleke, on the most recent development experiments as to the possibility of decreasing the total weight of the 


Fic. L—GzNzRAL View or LOCOMOTIVE. 


car. It will be remembered that the line pressure is 10,000 volts, 
but that it is transformed down before it reaches the motors To 
save the weight of the transformers, which is not inconsiderable, 
Herr Reichel set himself to work out designs for a motor which would 


in connection with the high-speed nun pro ressure electric railway 
experiments near Berlin. The Siemens Halske electric locomotive, 
which was described in The Electrician last year (Vol. XLVIIL, 

pp. 44 and 126), repeatedly attained speeds of soe 155km. (96 miles) 
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Fic. 2.— GENERAL ARRANGEMENT OF LOCOMOTIVE FITTED WITH Four MOTORS. 


an hour, and on one occasion 160·2km. (99:5 miles) per hour. Ina 
time test at a standard rate of about 120 an hour, about 230km. 
was travelled, with 14 intermediate stops, in 2? hours, the motors 
heating 50°C. and the transformers only 30°C. The overhead equip- 


work at 10,000 volts three-phase directly, without the 55 
of transformers. This is not only advantageous to th үсе 
way, but since there is a reduction of the total weight of the car, a 

motor with a lower rating can be employed, which шы) in further 
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saving. Instead of 96 tons, the new car is reduced in weight to 
76 tons, including passengers, and the total motor horse-power from 
1,000 to about 920. The decrease in weight also facilitates starting. 

For experimental purposes it was deemed advisable to build a 
locomotive rather than a motor car, and to employ gear to reduce the 
speed of the motors in the ratio of 2:1, the epeed of the motors 
. being 885 revs. per min. and that of the locomotive 100kw. per hour. 

The underframe of the locomotive is of the double-truck construc- 
tion, the axles and axle-boxes being similar to those of the previous 
experimental car. The gauge is standard, and the wheels have a 
diameter of 1,250mm. and conform in other respects with the stan- 
dard dimensions of the Prussian State Railways. The wheel base 
of each bogey is 3} metres. Although only fitted with one motor 
each at present, there is room on each bogey for two. Fig. 2 is a 

neral arrangement of the locomotive with a pair of motors on each 
ны and Fig. 3 is a photographic view of one of the bogeys with a 
single motor. The whole locomotive is of iron. 

The most important thing in the design of the motors is the wind- 
ing. Herr Reichel points out that this cannot, however, be determined 
at the outset, as its details depend very much on the details of the 
mechanical part of the motor. For instance, the available width of 
the active iron has its effect on the number of windinga, and this width, 


Fic. 3.—GENERAL VIEW OF ONE Boapry. 


again, depends on the length of the part of the winding projecting 
beyond the slots. This influence of one part upon the other, neces- 
sitated a number ey investigations before the final design 
could be commenced. The design of the details of the motor are 
closely similar to those of motors for narrow gauge, It is necessary to 
‘make the utmost use of the space between the wheels, and the bear- 
ings are, therefore, placed within the space enclosed by the motor 
windings as shown in Fig. 4. In order to keep the pressure on the 
two bearings equal, the motor shaft is geared at each end to the car 
axle, there о a narrow spur wheel at each end of the motor shaft 
instead of a wider one at one side only, Another reason for this 
arrangement is that not only the pressure on the teeth, but also the 
velocity of the teeth is exceptionally great. The latter amounts to 


Fic. 4.—SEcTIONAL VIEW or MOTOR. 


about 18 metres per second with 147 teeth in the larger wheel and 
69 in the smaller wheel. 
teeth 100mm. 

Previous to deciding on the system of lubrication, a number of 
experiments were tried with tooth velocities of 25 metres per second. 
The&e demonstrated that it was not sufficient to fill the gear box 
with oil or consistent grease and let the gear run in it, and conse- 
quently the system of forced lubrication with compressed air sketched 
in Fig. 5 was adopted. By means of a pump, a pressure of air corre- 
sponding to 5cm. of mercury is produced in the oil reservoir, This 
drives the oil out of the reservoir to a distributing cock, which must 


be turned to the right or left according as the locomotive is to run 
forwards or backwards Thence the oil flows through one or other 
of two sets of pipes to the nozzles above or below the toothed wheel 
(see also Fig. 6). After the oil has been used, it collects at the bottom 
of the case, and is thence pumped by a hand or motor pump 
back to the oil reservoir. This system of lubrication is only necessary 
with a ratio of 2:1. If a ratio of from 1:35 to 1:4 1s used, the 
velocities of the teeth are smaller, and the ordinary lubrication with 
consistent grease is sufficient, The construction of the gear box is in 
other respects the ordinary one, as is also the suspension of the motor. 
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Fic. 5.—DriAGRAM OF SYSTEM or FoncED LUBRICATION. 


The motor case is of cast steel, and is made in two parts. It is 
carefully turned inside (the internal diameter being 990mm.), so that 
there is a firm bearing surface for the active iron and a good con- 
duction of heat through it. The bushes of the bearing are in one 
part, and of bronze lined with white metal. They are 300mm. long 
and 100mm. internal diameter, so that there shall be little wear. 
This makes it possible to reduce the air-gap of the motor to 1*bmm. 
ог 2mm. The active iron which carries the primary winding is 
fastened into the motor case with screws (Fig. il The rotor of the 
motor is fastened to the motor shaft by means of a special sleeve, so 


that the motor can subsequently be arranged on the car axle for 


Fic. 6.—EvEVATION OF MOTOR AND GFAL-CASE, SHOWING METHOD 
OF LUBRICATION, 


direct driving. The active iron of the rotor is held together by a 


The pitch is mmm. and the width of | number of screws and pressure discs, and it carries the secondary 


winding. On the rotor sleeve two slip rings are held by a second 
sleeve, and the current is collected from the slip rings by means of 
carbon brushes. There are three apertures in the upper casting of 
the motor case on the slip-ring side, to render possible the inspection 
of the motor within. The motor itself is lubricated by means of oil and 
wicks, the oil being contained in vessels screwed on to the motor and 
communicating with the bearings by copper tubes (see Figs. 6 and 9), 
this N having been rendered necessary by the small space 
available. 
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"To obtain a better casting, the axle bearings are screwed on to the 
motor casing (see Fig. 7). On the other han , the lugs which, with 
the assistance of the springs, transfer the weight of the motors and 
the turning movement it occasions to the underframe, are cast directly 
on to the motor casing. 

In the first experimental fast-speed car, described in the previous 
article above referred to, the primary winding of the motor was on 


and the wires are d aig in mica tubes. To save space and to secure 
certainty of insulation the coils are placed alternately in longer 


and shorter tubes, so the longer ends always lap over the shorter 
ones, as seen in Fig. 8. By this means the possibility of sparkin 

over from one phase to another is considerably reduced. The method 
of insulating 
several trials, in the 


e high-pressure winding was determined upon after 
nal one of which the winding withstood a 


Fic. 7.—SEcTIONAL ELEVATION OF MOTOR. 


the rotor. This is only feasible with bar winding, which is not 
applicable in this case owing to the high pressure. In this case, also, 
it Is not necessary to construct the motor for a very high turning 
moment, as, in consequence of the smaller weight of the car, smaller 
starting torque is necessary. The rotor may, therefore, be of smaller 
diameter, and the primary winding can be placed on the stator. In 
order to afford as large & cooling surface as possible, the slots are 


Fic, 8.—STATOR or MOTOR. 


made fairly deep, so that the coils are thin and wide. A calculation 
of the conditions of saturation of the active iron gave a radius of 
about 34cm. for a width of 30cm.—the type C. D. M. 34/30. The cores 
of both stator and rotor consist of laminations, those for the rotor 


being stamped in one piece, and those for the stator being made up 


of segments. The calculation for the winding gave 72 open slots, 
and 72 wires per slot of the primary. Star connection is employed, 


pressure of 22,000 volts without crackling and without disclosing any 
sign of a faulty place. 095) 
he winding of the rotor is placed in 90 half-closed slots, and con- 


sists of a number of single flat copper bars arranged in series and 
four in each slot. It is a wave winding connected in star. 


The 
three free ends are connected to two slip rinys and the frame of the 
rotor respectively. At starting the pressure in the rotor winding is 


Fig, 9,— EXTERNAL View ОР MOTOR AND GAR Cass 


700 volts. The employment of bars for the rotor winding facilitates 
the addition of bronze binding wires, and also permits of a ve 

effective ventilation. The air enters the neighbourhood of the shaft 
and is directed outwards through the openings in the rotor casting by 
vanes which are cast on to the latter. This current of air also cools 
the stator coils. Tests have shown that the air pressure thus caused 
éorresponds to several millimetres of water. "The velocity of the air 
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‘was about 6 metres per second, and about 120 litres of air was forced 
through per second. To prevent the high pressure sparking over 
when the motor gets warm, the inside of the frame is covered with a 
thick layer of mica wherever it is adjacent to the primary winding, 
and the distance of this winding from the frame is always kept as 
large as possible. : 
Тһе leading-in of the three high-pressure cables is done with 
particular care. The cables, which are insulated to stand 15,000 volts, 
are led through three soft rubber brushes, which are placed inside 
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Fic. 10.—GENERAL DIAGRAM OF CONNECTIONS. 
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hard rubber brushes They end in thethree terminals seen in Fig. 9, 
which are mounted on corrugated porcelain insulators attached to 
saddles which are supported on mica-insulated iron tubes fixed to the 
casing of the motor. 

The weight of the motor and gear is 4,090kg. 

Fig. 10 shows the connections of the motor and controller. With 
the exception of the resistances, nearly all the apparatus employed 
are similar to those used in the previous experimental car. The 


Fic. 11.— CONTROLLER GEAR. 


epeed at starting is reguluted by varying the resistance in the rotor or 
secondary circuit. This is insulated from earth, as the third secon- 
dary phase of the motor is connected to earth through the motor 
shaft, as already stated. The current to the stator coils passes from 
the main switch through fuses. As is seen, the switch is driven by 
ап air piston, and at the same time it serves as a reversing switch by 
charging the phases. The motor driving the pump for compressing 
the air is driven through a 10,000: 110-volt transformer. * 
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The rotor resistance Has 24 steps, and the resistance coils are spirals 
of Kruppin wire, held by porcelain insulators on an iron frame, and 
present no new features. The hand-wheel on a vertical spindle 
which controls this resistance is seen to the left of Fig. 11. The 
switches for the primary cap don совае circuit are of the tubular 
and, as already stated, are worked byair pressure. Thecocks which 
control these are seen in Fig. 11. Both the high-pressure switches 
and fuses are расе in the cable ways behind the motors, and аге 
visible through glass windows. 

When the locomotive was completed, tests were made at a u- 
ally increasing pressure, starting at 6,000 volts and about 50 alterna- 
tions. The final test was made at 11,000 volts and 95 alternations, 
and with a trailer weighing 31 tons, and a speed of 105km. per hour 
was attained. The toothed gear ran fairly quietly, and the motor 
stood the high pressure. About 260kw. were required. This corre- 
sponds to a load of about 280 нр. on the driving wheels, which 
agrees with experience already obtained at 100kw. per hour. Tests 
were also made to determine the tractive effort of the locomotive, and 
for this purpose the old experimental car was used as trailer, so that 
a total weight of about 130 tons was drawn. 


THE APPLICATION OF ELECTRIC POWER IN THE 
IRON AND STEEL INDUSTRIES.* 


BY D. SELBY-BIGGE. 
(Concluded from page 960.) 


Machinery Tests. —In his Papers before the Iron and Steel Institute, 
Cleveland Engineers and Manchester Society of Engineers, the author 

ave a short table of powers absorbed by various classes of machinery. 

his was, necessarily, at the time of writing the Papers somewhat 
scanty and incomplete. He now, therefore, places at the disposal 
of the Institute an entirely new and complete schedule of tests, 
which have been carefully and accurately obtained by members of 
his staff during the past few months, and he trusts that engineers 
and ers of works may find these figures of some practical 
service and guide to them in deciding upon the horse-power of motors 
to be adopted for the driving of various classes of machinery. The 
list will be found to embrace the greater part of those tools usually 
found in all engineering establishments :— 


Motor TESTS. Taken August 18, 1902. 


Description Work done by Type and size of 
of machine. machine. . f. r. absorbed. motor. 
€ a | 

Light. | Loaded. | 
t5-ton skull- | Lifts ball weighing | 86 178 | 2-pole open type 


armature at 
| 50ft. at 60ft. per bottom, 18 E. R. V. 
min. (timed). series wound. 


t This winch is of ordinary band pattern, driven through works and spur 
gear, with brakes and clutch. Water starting and regulating switch. 


A table of machine tests in a somewhat different form is appended: 


Condensing Plant.—One 10 н.р. motor 220 volts driving direct 
coupled 3in. camie pump, driving also with belt air pump 94in. 
diameter by 9in. stroke, and feed pump 2in. diameter by Qin. stroke. 
Boiler pressure 200lb. 


| Total Actual 
Operation. Revs. | Amps. Volts. | Vacuum. s k. H. P. рег 
operation. 
Centrifugal pump. | 1,100 6 | 240 1:9 | 1:9 
Ditto with air and | 
feed pump 160 12 | 240 | 27in. 58 | 19 
Drass Shop Motor. 5 н.р. 240 Volts. 
Actual 
Operation. Revs. Volts. Amps. ies E.H.P. per 
| . F. operation. 
Motor aud вћаёб..................... 220 250 70 | 23 24 
Disc grinder, 18in. emery discs 
run light ... «cce 955 |1800 246 | 85 28 | 05 
Facing 63in. brass valves. . ... 1,800 | 246 | 24:0 | 79 50 
6-in.capstan lathe (light) ......... ia 248 9°75| 52 0:9 
Turning and screwing 1410. brass 
bars for ĝin. tap bolts ......... 248 | 120 | 40 17 
Parting ditto ....................›... 248 | 100 | 33 | 10 


* Paper read before the Iron and Steel Institute. 
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No. I Foundry. Roots Blower, Acme No. M. 
Total | Av. Tue 


Operation. 


E. H.P. E. H. P. 
Motor and shafting run light .. 46 due 
Blowing cupola— ae 
Maximum ....................... 


Total т of iron melted......... 22 tons 10 cwt. 
" per hour 5 tons. 


No. 2 Foundry: Roots Blower, Acme No. K. 


Revs, | Volte, | Ampe.| Tul | Ат. Tme 


—— | —À— | — . nne || —! | —— 


9:5 |.2:96 


Operation, 


Motor and shafting run light ... 
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Pattern Shop Motor. 15 н.р. Motor. 220 Volts. 
Actual 
Operation. Revs. Amps. Volts. се B. H. P. per 
operation. 
Motor and shafting ............... 170 | 95 | 233 | 29 29 
Circularsaw,32in.dia.runlight. | 800 | 105 | 233 | 32 03 
. : : Max. | 40 255 | 12:4 9:2 
Cutting yellow pine 11in. deep, | Min. 18 233 5'6 9-4 
7ft. per wir Av. | 99 235 | 90 58 
Thickness machine, 2ft. 6in. 
bed, run light .................. 8,800 12 230 | 37 0'8 
Surfacing yellow pine, llin. | 
wide, 13ft. per min.......... 179 | 232 | 55 18 
37 н.р, Motor. 


Blowing cupola— (SR TP app 
Maximum QUI VR VV ERE daa Voss ке Hs En 27 s. ui 15°84 Ihs | | Total Actual 
Minimum ........................ | Operation. Revs. oid Volts. muy, | BHP. per 

Total in of iron melted......... 12 tons. ` | operation, 
А ИИ оо КТЦ hour | Motor and shatting . .. | 12 1 230 57 37 
a4. — No] cupola capable of melting on an average 7 tons per hour. | Circular eaw, oft. dia., run light. 1, 200 21 250 | 64 27 
BoiLeR SHop.— Vertical Plate-bendiny Rolls, Sawing yellow pine llin. deep, | . 

f roll ..................... 11ft. 7in. 20ft. per min . 71 230 | 215 151 

Dieter ut Folk (two) - lft. llin, Circular saw, 33iv. dia., run light | 26 230 | 80 43 
Mean size of plates rolled......... 20ft. x 10ft. 6in. x lin. Croeæs. out lignum-vitze „Hin. deep | 

Maximum size of plates rolled... 16%, x 11%, бір. x 1 zin. x 18їп. long t ET | 41 | 230 | 12:6 46 

Total Actual 
oma Ampe. Volte, үү | EHP. per Time. 30-Ton Cranes. Boiler Shop, 25 H. P. Motor. 220 Volts. 
| "| operation. | к ee ЕО СБ ЧЕ a Иша 
ИТТЕ ee —— | «Aure voll, Total Actual | 
cpi tight shaft run light..... | 20 23 | 2 64 Operation. Amps. Volte. p, E. H.. per Time. Feet. 
t running | 7 1˙3 operation 
Rolling plate, Sit. x 11ft. Zin. Average = а зеен — 
IJ erent 90-68 233 19:2 12:8 5 min. | Motor and shafting and 
че емее on plates...... 30-60 233 918 6-12 belts (light) ............... 12 | 280 43 43 
g the rolls. 50 235 156 9:2 3 M Ed TON 15 200 3 95 
: =a ross travel (light К 
Air Compressor, Belt driving from Motor. Longitudinal travel (light. 16 | 230 49 06 
B | Longitudinal an cross 
Operation. | Revs, Volts. 7 Amps. ERE | | Remake — Remarks. E oes (light) CHEN | 18 , 230 | ВВ 1:2 
s velling long ............... j 4 0°68 

Motor, shafting, and \176 | 230 6 70 | Air compressor, Sin Air compressor, Sin. | Weight 16 tons, heaving... 36 | 230 111 62 

Pumpin "o То E . Cross travel 50 2350 92 4˙4 
N jm | 230 | 70 215 Max. pressure, 80Ib. | Longitudinal travel . 18 | 250 | 55 06 

Moron Tzsrs. 
, Works Work done by motor. E.H.P. absorbed oe 
epartment Sbafti | i 
. ng and Average. Average. Maximum type of 
i ine Total У аа 99 5 а. all machines Machines Machines load motor. 
. : : light. light. loaded. on motor. B. H. P. 
2 gin. centre lathes. 2 din. centre lathes, Shafting 57 9'5 149, with 20 
1 12in. centre lathe. ' 1 12in. centre lathe. | alone, 1°75. fluctuations 
1 3ft. centre chuck lathe. 1 óft. chuck lathe, All machines | to 19. 
1 planing machine, 9ft. stroke. light, 6°2. 
1 slotting machine. 1 slotting machine. 
1 milling machine. | | 
Fitting shop j | 1 shaping machine. 
motor. 1 punch and shears machine. | | 
2 Phin. vertical drills. 1 drilling machine, | 
1 emery wheel. 1 emery wheel. 
1 cold saw (hack). | 
| 1 fan Shatting: tf 9 smiths' hearths. Fan, | 
t. by Zin. C shaft; 5 others | 
\ to er long. | 
4 pota, each for 20 tons metal. All machines, pots, Shafting Average full Fluctuation 20 
No. 1. 2 drying machines, attached. and drying machine | alone, 1:5. load, 11:2. * to about 18. 
Galvanising ) | 1 large sheet-stretching machine. continuous, and | 
house 1 large corrugating machine (press). others intermittent. 
motor. 2 circular shearing machinee, counter- 
shafting and belts. | 
No. 2. (| 1 large galvanising pot. All machines, pote,| Shafting Average full Fluctuation 10 
Galv 20-ton and 10-ton galvanising pots. | and drying machine alone, 1*0. load, 6'9. to about 12:0. 
ROME 1 drying machine, attached. continuous, and 
ш Итне 1 ape machine. others intermittent. 
i: 1 stretching machine. | | | 

x Do omte " l 1 peat ee pan mill, short counter- i 2:6 T 82 11:5 occasionally.| 10 
crus shaft. 

Stamping 20 stamping machines, various, for arma- 6:5 | 9'8 to 10:3 11:0 to 12:5 10 
house motor. { ture and field core plates. | 

Steel charg- [|1 electrically-driven charging, machine, Motor and | Lifting, 52 ii Oia 2. , Maximum (three 20° 

ing machine heating furnaces and supplying live Ist, 2nd, and to 4; to 12˙8 motions simul- 

in steel mill. rolle, with ingots up to 10 cwt. each. | 3rd motion travelling, 7 8; 63 to 8˙0 | taneously), about 

shafts and slewing, 4:9 ;; 6°5to85 | 22, under worst 


LE * 


— — 


. * Weight of standard billet lifted, 10 cwt. (maximum, 12 cwt.). - 
overhead bare trolley cable, with tramway colleeting gear. 


Travelling raile, 6ft. gauge ; wheels, 2ft.« diameter. 
Travel of peal=12ft. 6in. 


gearing, 1.55. | racking, 5°0 50. conditions. 


Collector gear — = double-pel pele 
When peal is racked i in towards machine, the distance between’ 


centre of bogie and stéel billet i is approximately 20ft, taken radially. When peal racked out is approximately 32ft. 6in. from centre of support, Total 


lift of peal =: öft. 
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Moror TESTS. 
„uu. eb. „„ | Sido 
Work done. sorbed by А E.H.P. motor 
Designation of machine. коа aM M S „ with о Remarks. 
TM | machine mended. 
Maximum. | Average. run light. load on. mpi | 
Large plate edge planer ... | 55ft. by lin in. or lin. plate..| 1475 | 245 30 UE па ещи time of test. 
Small plate edge planer ... | 15%, by Ein zin. to ĝin. plate.“ 633 | 201 | 25 Cutting ĝin. plate 22in. long. 21 H.P. to reverse. 
Plate straightening rolls... Aft. біп. by 4ft. бір. | 10in. by zin. to 15in. 45 | 61 ai 10in. by gin. plate. 
: by 14ір. by fin. ! 161 Шз Plate 4ft. square by 1,3,in. thick. 
| | 14 15 Same plate on slow speed. 
| Machine took 19:1 E. H. P. to reverse. 
Cold aa. 16in. by бір. girder | About 12in. by Gin. 1:45 2:6 7 Cutting 12in. by 34in. by jin. channel. Friction 
: gear preventing heavy load. 
Punch shears and angle | 12in.shear, gin. plate ee 5:85 6:0 10 in. hole, gin. plate. to min. 
cutter tin. hole, zin. plate | fin. hole, zin. plate б 8:85 e in. hole, Zin. plate. 20 to min. _ 
5:15 Shearing 10in. by iin. plate. 
4'9 Cutting din. by Sin. by Bin. angles. | 
Large ending machine...... Knives 224in. long 1:88 15:42 15 | Ending 20in. by 74in. girder, zin. web, lin. flange. 
Straightener and angle Angles and small bars 1°53 11°55 10 Cutting Sgin. by Shin. by gin. angle (short load). 
cutter — [drills | 6:15 $n Straightening 6in. by 6in. angle piece. 
Shafting driving six radial | lin. holes............ iT 37 7:5 8 All drills at work. F in. holes in girder steel. 
Large straightener ......... 20in. by 74in. girders! 12in. by Gin. girders 5°96 6:9 8 Straightening 20in. by 73in. girder. | 
Milling - tool notching ae ae 242 |805 шах. 8 Ain. by Jin. notches in flanges of Gin. by Ain. girders. 
machine T " M" 58 Y load ... Two rarer cut at once. 
Joggling machine in. plate ......... žin, plate : 1 = Joggliog zin. plate. 
Scarphing winch ............ 2 tons at 40ft. per | ra 5°65 2 
min. | 1 
Shafting _..................... Driving шшш шь. Slotting machines, j 21 40-48 50 No. 1 shaft drives about 70 machines. 
ers, planes, drills, milling, , lat motor 
machines &c. 4 about 70 in all 23, 2nd 22.| 40-50 50 No. 2 about 40 on first motor. 
' 2nd motor | 42-50 50 No. 3 about 25 machines, clots and planers 
^ 124 | (belt, also Tusca grinding machine. 
Grindstones .................. 20:5 55-55 60 Seven grindstones from 5ft. to 10ft.; fast and loose 
Cranes S 23° | 48 50 All rope-driven. | 
| 2 30-ton cranes; 1 15-ton; 2 10-ton; all on at once. 
Cold rolls (locomotive pong by 4ft. | lin. plates bt . 80 50 Straightening plate 56%, by 4ft. бір. by 1]in. 
work) in. by іп, 7 oe Straightening plate 9ft. by 17in. by lin. 
NT | Cross and open belts, four top and three under roll. 
Joiners’ shop machines ... às ives Driving 10 20 During week motor not seen to ri: e. above 10 Н.Р. 
= | shafting, | Absorbs 17 to 18 KH.. To drive 12 tools, in- 
| 5:5 | | cluding two circular saws. 
ок рага drills 1441 holes and 55{ 7:5 7 Er ar „ LEE ; two machines 
and countersin in. countersinks S oing oles in 8min. 
Punch and shears............ 14ір. holes in lin. Plate... . ............ 27 | 6 12 jin. holes, gin. plate, 56 strokes per min. 
Shearing lin. Plate i 15 is Shearing fin. plate, 16ft. per min. 
Ditto — они Shearing lin. ...... PIM RS 2°75 55 | 12 Bin. holes, gin. plate, 34 strokes per min. 
: 11 Tw Shearing zin. plate, 11ft. per min. 
Mangle rolls . ljin. plates zin. by fin. ......... | 185 15 Series motor, 5 direct - driven; 
Wood Working Tools. reversed when mangling. Excellent results. 
Hatch boring machine...... lin. holes ....... >... | Bip. holes 205 | ó 5:5 Boring фір. hole in hatch, 22in. broad, in 2min. 
Wood planing machine Dn sue 4-4 8:8 8 Cutting zin. off plank 10in. by 17ft. in 15min. 
Ditto (heavy) us | 4'5 16 16 zin. off plank 7in. by 13ft. 6in. in 30 sec. 
Sin. circular saw ............ We an | 09 | 14:8 ` 15 Cutting Jin. teak—hand fed —14ft. long in 20 sec. 
Heaviest class of shearing | Steel tyres of loco. | General scrap ...... | 2 209 50 Cut about 55 pieces 1Iin. by 141р. section in Imin. 
machinery wheels | 
Punching machine .. ...... | 2in. diameter holes | 1}in. holes in liv... | ó | 10:5 12 19 holes per min. ljin. dia., through lin. plate. 
| | in 1{їп. plates Driven by belt. 
Large shipyard rolls 26ft. rolls to bend | Bin. and jin. plates | 8 206 30 Bending pataa 20ft. by Aft. by jin. (load at 
lłin. plates | | reverse 26 E. H..). Cross and open belts. 
18in. dock pump ............ M | 74 70 Discbarges about 500,000 gallons per hour. 
bin. dock pumpt 0 оё У 11 10 Гев pump. 
Plate edge planer............ Bin, zin. and zin. Planing about aia 54 gin. plates 20 Took Ek. P. H. to reverse; special belts, wide 
| plates per minute 10 pulley, no countershaft. 
Punch and shears............ | Ijin. by 11in. ...... | lin. in gin. plates... | 3˙5 7:5 10 lin. bole, gin. plate. 51 strokes per min. 
* Driving ropes doing no work. + Countershafts and belts only. t Driving countershaft for 2 per cent. drills. 


Motor Тевтв, — Тезіз on Cranes, Quick-motion Overhead Travelling. Taken August 18, 1902. 


Works | Size and type | Work done by crane. 
department. | of travelling | | Motion. 
| ставе, | Average. | Maximum. 


§No. 1 crane-- 5-ton  5-motor. 1 to 3 tons. 43 tons. 
Plate mills Exposed posi- 
loading. tion, in and out. | 

$No. 2 crane— 5-ton 3- motor. 1 to 2 tons. 4 tons. 
Plate mills Under cover. 
floor. a 

No. 5 crane 6-ton 3-motor. | 1 to 5 tons,/44 to b tone. 
(new)—Plate Exposed posi- 

mills loading. tion, in and out. | 


Lifting. 
Traversing. 
Travelling. 

Lifting. 
Traversing. 
Travelling. 

Lifting. 
Traversing. 


Travelling. 


§ These cranes have the motors fixed on the maia girders above end 


IH. P. absorbed. Size of 


I. H. F. absorbed. ; 

Crane light. | Crane loaded. | Speeds and loads during teat. | motor, 
Starting | Running Starting Running Actual ' Approximate : аа 

effort. | power. effort. power. load. speeds. electric il. 
154 05 ' 291 185 | 4580. рег min.] 22 k. fl. v. 
14:8 77 ; 168 9:6 f? tons 6cwt. | 125ft. per min.] 15 Ek. H. p. 
256 118 294 126 | 150ft. per min.] 22 E. f. p. 
180 ' 96 27:8 12:8 Speeds 22 E. H. P. 
20°6 9°35 245 10°3 | 5 tons. | approx. ав {15 K.H.P. 
285 11:5 54:0 124 above. 22 K. H. P. 
22:5 95 294 19:2 | 60ft. per min.] 20 B. H. p. 
115 62 149 73 E tons 6 cwt. | 150%, рег min.] 20 B. H. P. 
295 | 120 | 328 15:8 165ft. рег min.| 20 в.н.р. 


— — 


carriage. Drives by square shaft and gear. Water starting and regulating switch, 


and metallic lever controlling switch. 1 This crane has travel motor on main girders, and lifc and traverse motors on the bogie. Gear driven. 
Water starting and regulating switch, and metallic lever controlling awitcb. | 
NOTE. — The starting efforts given above can be regarded only as approximate, being merely momentary, aud volts drop being disregarded. The cranes 
Above are on 220 volte circuit. One longitudinal trolley wire only employed, the return being to "earth." The above working load tests 
Present a fair and good heavy average load, and are seldom exceeded under actual working conditions in these Work. | Di | 
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Utilisation of Waste Blast-furnace Gases.—-This Paper would 
not be complete without some reference to the great development 
which has taken place recently in utilising the waste gases from 
blast furnaces for operating gas engines, which, in their turn, can be 
employed for directly driving blowing engines or dynamos, which 
latter in their turn would distribute electricity for power purposes 
throughout the works. 

From the results of very carefully made experiments, conducted 
by Prof. Witz, in July, 1898, and Prof. Hubert, in April, 1900, it 
has been found that a Cockerill * Simplex " engine of large size does 
not use more than about 100 cubic ft, of average blast-furnace gas 
per effective horse-power per hour, which is Jess than one-fourth the 
consumption of gas required to develop the same power from boilers 
and good modern condensing steam engines; so that there is an 
immense surplus of power to be obtained from a blast farnace if the 
blowing engines are worked by gas, which can be still further 
increased if the gas is properly cleaned for the stoves, and its 
efficiency thus increased. It is estimated that for every 100 tons of 
coke used in an ordinary Cleveland blast furnace, after making 
ample allowance for gas for the stoves and power for the lifts, 
pumps, &c., and for gas for working the necessary blowing engines, 
there is a surplus of at least 1,500 H.P., so that by economising gas 
by cleaning, and developing the necessary power by gas engines, 
every. blast-furnace owner would have a very large surplus of power 
for his steel or other works, in the form of electricity or otherwiee. 
It would be impossible to over-rate this new development in power 
production. In Great Britain, really large sources of water power 
are practically unknown, and the sources from which electricity can 
be produced most economically will be undoubtedly due to the 
development of large power gas engines making use of the surplus 
from the blast furnaces, which would otherwise be wasted. 
ngines have been constructed and are at work of 1,200 н P., and an 
engine of this type is now building for no less than 2,500 fl. P. 


The Development of Electric Power Companies.— During the 
ү two years great activity has been displayed in England in the 
ormation of large electric companies, dealin g with extensive tracts 
of country and covering under their Parliamentary powers vast areas 
for the supply of electricity in bulk to tramway companies, electric 
light companies, works owners, and for manufacturing purposes 
generally. In certain and under favourable conditions, with 
regard to the district to be supplied, these companies may meet with 
succees, but in many cases the author is of opinion the matter has 
been rushed into somewhat precipitately. Taking, for instance, a 
district of a fairly concentrated character, or in which a large number 
of small works and factories exist, absorbing each, say, 100 HP. 
to 200 H r., it might be found that with the power company supply- 
ing them with electricity at 1d. per unit it would be more profitable 
and convenient to them to obtain their power from the company in 
preference to laying down their own plant In cases such as this, 
the power companies should have a good field before them. When, 
however, the power spre enters the field in districts where all the 
works are of an extensive character, and absorb 500 н р. to 5,000 H. P. 
in electric current each, the case changes its aspect, and it will be 
found that it will be more profitable for the works owners to produce 
their own power. 

On examining closely the cost of production of electricity by works 
owners in their own works, it is quite clear that with котан 
stations of 400 нр. and upwarda, equipped with economical an 
modern appliances in the shape of high-pressure boilers, mechanical 
stokers, triple expansion condensing engines, working with super- 
heated steam, &c., the cost of production should not exceed $d. per 
Board of Trade unit, inclusive of interest and depreciation on the 
срца outlay. With blast-furnace waste gases this figure would Бе 
still less. The author is of opinion that in the case of power stations 
in works dealing with 1,000 H P. and upwards, and laid down upon 
the most modern lines, this cost of production can be reduced to 
O4d. per B ard of Trade unit, as shown in the case of Mesars. 
Dorman, Long & Co.'s (Ltd.) works. 

Some of the cases are taken from plants which have been ia 
operation for some considerable time aud in which the very latest 
appliances and highest pressures may not be available. It would be 
most interesting with regard to the above subject to have the experi- 
ence of those who have had the practical experience of producing 
their electric power, making use of large gas-engines working with 
the waste gases from the blast furnaces, and to hear from them at 
what cost per unit they find they are роса their electric power, 
delivered at the switchboard. Far it from the author to dis- 
courage enterprise in any shape or form, especially as regards the 
formation of power companies, but that enterprise should be duly 
tempered with caution in formulating such large schemes. It would 
be interesting to have the experience of our German friends on this 
point, as the majority of the large works have their own sources of 
power supply, and to hear from Шой the lowest rate at which they 
are producing their unit of electricity. 

Conclusion and Summary.— The cases enumerated above 
demonstrate in a practical manner the advantages which have 
actually accrued from the substitution of electricity for steam or 


other forms of driving. Electricity used as a motive power was, in 
the days when the author first treated the subject in the form of a 
Paper, comparatively a new departure for the works manager and 
engineer, The enormous developments and strides which have been 
made during the past 10 years in this branch of engineering tend in 
the direction that every works owner and engineer should acquire a 
thorough knowledge of this subject. 

We have in Great Britain been somewhat slow in making use of 
all the advantages which electricity has enabled us to reap. In many 
parts are to be found the same old low-pressure boilers, which have 
done service for the past 30 yeare, with working pressures as low as 
151b. per equare inch. In other works are still to be found the 
same old beam engines constructed in the days of Watt and Stephen- 
eon. Works are still to be found in which over 100 amall high- 
preesure and non-condensing engines are distributed with their 
mileage of steam pipes throughout the works —little or no attempt 
having been made to improve thie state of affairs. It is in cases su 
as these the author trusts this Paper may be of service, by showin 
clearly and in a practical manner the actual result which woul 
accrue from the remodelling of the driving arrangements upon the 
electrical method. | 

In no country have we finer examples before us of the achieve- 
ments of electricity as a motive power than in Germany, and we 
must all admire the skill, ingenuity and, above all, the enterprise 
of our German friends in this direction. There are many ou ying 
advantages which would accrue were works and industrial establish- 
ments driven electrically. There would be an enormous reduction 
in the smoke produced in large manufacturing centres, and a pro- 
portionate increase in a healthier state of things for the inhabitants. 

In these days, when the idea of coalfields giving out is mooted, 
there would be a perceptible difference in the quantity of our coal 
consumption, which, Achough perhaps unpalatable to the coal 
owner, would be most welcome to the manufacturer, who aims at the 
lowest cost of production. The application of electric power to the 
iron and steel, engineering and manufacturing industries in Great 
Britain has certainly not developed with ex (pep. паа the rapidity 
with which it has progressed in America and on the Continent, and 
the author has often wished to ascertain the reasons underlying this. 
retarding influence. . | | 

Generally speaking, the powers and responsibility vested in the 
general manager of a works in England are very different to what 
they are in à works in America. "There the position is one of much 
greater latitude in the scope of innovations and improvements, and 
of responsibility also. The actual result, therefore, is that improve- 
ments and savings are p apidly carried out, and the board of directors 
look to their manager for the expected improvement and savings, 
owing to the managers minute knowledge of the details ot^ the 
scheme he is putting forward and his great sense of responsibility 
in the matter. In the author’s experience in dealing with firma in 
England, he has most frequently been struck with the small scope 
of initiative action allotted to the works manager, nearly every 
innovation and improvement being referred to the board of directore. 
This in a very large degree appears to be the cause of a retarding 
influence on electric power progress in our country. 

In brief, the scope and reaponsibility vested in the works manager 
in America is very different to that allotted to the works manager 
in England. The board of directors’ decision is responsible for the 
results obtained, and the works manager carries out the wishes of 
the board ; on the other side, the works manager is directly respon- 
sible to the board for the innovations that have been carried out. 

There is one point that has most forcibly struck the author in deal- 
ing with improvement schemes for works. Outside of our own 
country he has invariably been met with a first question, “ What is 
the saving to be effected under the proposed scheme! In England 
the first question put is, “ What is the cost going to be?” Both are 
naturally very important considerations, but many is the time that 
really great and immediate savings have been left unconsidered by 
that one glance at the first оа the documents have been pigeon- 
holed and shelved, only to be brought out when absolute necessity, 
not real enterprise, compelled them to be resorted to E | 

In the many uses to which electricity has been applied as motive 
power, none has proved more suitable than its application to ship- 
yards, dockyards, and other works of this description, possessing а 
great number of scattered and intermittently working machines. 
Our great dockyards both at home and abroad offer à case in which 
enormous savings could be effected. The reduction in working costs 
of a number of shipyards with which the author is acquainted has 
varied between 30 and 60 per cent. If this same saving could 
effected in similar establishments, such as our Government dock- 
yards, the result would be highly beneficial to the country. 


Electricians in the U.S. Army.—According to our American 
oon: emporaries, the lack of electricians and signal service men 
in the U.S. army is becoming serious. Recruiting officers have 
been instructed by the Government to make special efforts to 
secure all men fitted for such work. 
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THE ELECTRIC DRIYING OF WORKSHOPS. 


Mechanical engineers are willing to acknowledge the 
improvement which has been effected in steam engine and 
boiler manufacture by the development of the electrical 
industry. When electricity supply works wore springing up 
in every party of the country, many engine and boiler makers 
found that the builders of these were their chief customers ; 
and, moreover, the demands of electrical engineers for the 
most efficient and reliable steam engines, for boilers which 
should combine quick steam-raising with other indispensable 
properties, and for less wasteful engines for auxiliaries, have 
resulted in а considerable change for the better in all this 
class of plant. Not only this, but more attention is now being 
paid to the question of standardising and systematising manu- 
facture without an actual crystallisation taking place—a difficult 
problem that is now being effectively solved by our own manu- 
facturers as successfully as it has been in the United States. The 
electrical engineer has gone further, however, than merely giving 
« moral and intellectual" assistance to the works manager: 
he has provided him with a means of chea pening considerably 
the cost of the machinery and materials produced, by putting 
in his hands a method of driving machine tools and other 
workshop appliances far more efficient than that which had 
to be resorted to before the development of the electric 
motor. It has long been known that a vast saving was 
effected by clearing away much of the old countershafting 
and belting, and removing the small engines distributed 
in various parts of the works, these being replaced by an 
economical central engine and dynamo connected by cables to 
motors on the individual machines or driving emall groups 
of machines; but a measure of the actual economy which 
was thus brought about has not often been calculable in 
actual pounds, shillings and pence. When large changes 
are made in works, such as are necessitated by the intro- 
duction of electric driving on well-considered lines, other 
general improvements are almost invariably brought in simul- 
taneously, and the apportionment of the profit to the various 
accounts, as it were, is often a matter of difficulty. Thus 
electric driving has not always been oredited with its due, 
and, moreover, it has not always been ascertainable to 
what extent the old methods should be superseded—whether, 
for instance, the majority of the saving in power and works 
costs generally would be effected by placing motors here and 
there to drive lines of countershafting, or whether, on the 
other hand, the full benefits due to electric driving, if intro- 
duced so as to reorganise the previous system altogether, were 
far in excess of those derived by a change easier to carry out 
айй not involving so great an outlay. 
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One other matter has slightly retarded the spread of electric 
driving, although nothing could have seriously impeded so 
evident and effective an improvement in workshop methods. 
Those engineers who have been called in to advise аз to 
the introduction of electric driving, whether in old works or 
in new ones, have found great difficulty in ascertaining the 
actual power required to drive the various machine tools. 
Figures given for a particular machine by different people often 
varied 50 or 100 per cent, and it was not rare to find tbat 
the actual power required was either far in excess of the 
higher figure or else far below the lower one. This is, of 
course, also intimately connected with the question of cost, 
both as to initial outlay and subsequent working expenses, for 
not only does the adoption of too large a motor add to the 
cost of putting in the system ; but a motor which is working 
for the most part at a fraction of its normal full-load 
capacity will be running less efficiently than one whose 
size has been accurately chosen for the work to which 
it is put. Works’ managers will sometimes point with 
pride to a large machine which can be started up on its 
work, and with a heavy cut, without first running up the motor 
to speed on a looge pulley. It is not unreasonable to suppose 
that in such cases the motors may be far too large for 
their work, and that they are, therefore, extravagant. 
The useful set of tables given in Mr. SrLs-Bicoz's Paper, 
which we conclude in this issue, will, therefore, be of 
extreme value in this connection. He has given a large 
number of figures derived from actual tests, so that the 
values given are not mere estimates. If Mr. Ѕегвү-Всск'з 
Paper is open to criticism ia any respect, it is in the 
fact that he has apparently overlooke 1 the question of the 
rating of motors. Are the sizes of motors he recommends 
rated at their most efficient average load — which it may be 
assumed may be increased by some 50 per cent. for short 
periods without hurt—or at their maximum load? One of the 
tests given will indicate our meaning clearly. A “ fitting 
shop motor, standing first in one of the tables, drives three 
lathes, a planing machine, slotting machine, milling machine, 
shaping machine, two vertical drills, some smaller machines and 
& system of countershafting. The average power required is 
only 9:5 е.н.р. —а low number, which will be surprising to many, 
even when the fact is taken into account that, as a rule, only 
about 60 per cent. of the machines are running on load. The 
maximum load on the motor was 14:9 E. H. p. with fluctuations to 
19, and yet a 20 B. . p. motor is recommended. From the figures 
in Mr. Szrsv-Bicoz's table, in fact, it is evident that the 
design of motors for shop-driving is worth a quite special 
study. The maximum loads are very largely in excess of the 
normal loads, whereas the starting torque and rapid accelera- 
tion is not so important as in the case of tramway motors. In 
many cases an ideal motor might be one which would run 
most economically at a certain load, and yet have a fair effi- 
ciency at а load 50 per cent. above this for long periods, and 
withstand even 100 per cent. overload momentarily. Possibly 
such motors are obtainable on the market, but it is doubtful 
at what load they would be rated in the makers’ lists. 

Some matters have, therefore, still to receive further 
development before we have attained finality in our methods 
of the electric driving of machine shops. Mr. Szx.sy-Biccr’s 
Paper will be of considerable assistance in helping us towards 
the goal, and it may have a wider application than merely in 
the iron and steel industries indicated in its title. Moreover, 
besides helping to convince owners of works of the advantages 
and economies of electric driving, its useful numerical data 
should enable electrical engineers to improve considerably on 
the economies already realised. | | | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмев D'Arzz.] 


Aluminium Foil Electrometor.— E. Grimsehl describes an 
aluminium foil electrometer possessing certain decided advan- 
tages over the types hitherto used. The rod bearing the 
aluminium foil also bears a vertical plate of aluminium, against 
which the foil rests when the electrometer is uncharged. 
Auother piece of aluminium foil, considerably thicker than 
that used for the index, is mounted on a separate hori- 
zontal axis, and can be made to lie flat against the index 
foil in its zero position. This arrangement ensures porta- 
bility. It also greatly increases the sensitiveness of the 
apparatus. If very small E.M.F.s are to be discovered, 
the movable thick foil or cover is brought closer to the fixed 
piece. Another improvement is the stopper, which is made 
in two pieces. Each of these pieces will independently hold 
the index in position while the other is being cleaned. Ebonite 
acquires a certain conductivity under the influence of light 
and dust. This conductivity is got rid of by а vigorous appli- 
cation of soap and water. The best arrangement is to keep a 
spare stopper in a light-tight box. It can be exchanged 
without removing the index. The high sensitiveness of the 
apparatus (2 volts) is due to the fact that aluminium foil 
90mm. long is employed, that being the total commercial 


length. 
(E. Овимвенг, Phystkal, Zeitschr., September 15, 1902.] 


Magnetostriction.—K. Honda and S. Shimizu have examined 
the influence of tension upon the Wiedemann effect in nickel 
steel, iron and cobalt. They found that when the direction of 
the longitudinal was to the circular field in the relation 
indicated by the right hand, nickel steel is twisted in the 
direction of the circular field, and во is iron. When the cir- 
cular field is kept constant, the torsion at first increases 
rapidly to a maximum, and then diminishes. But a reversal 
of the torsion is never observed in the nickel steel, even when 
the field is stronger than 1,200 units. The position of maxi- 
mum torsion is slightly displaced towards the stronger fields 
when the longitudinal current increases, and is greater in a 
45 per cent. nickel steel than in a 35 per cent. specimen. 
Tension reduces the torsion by a proportional amount. Ina 
nickel rod the torsion is the reverse of that of iron, and во it 
is in cobalt. But cobalt shows a very different behaviour 
according as to whether it is cast or annealed. The torsion is 
very small in the latter case, being only about one-twentieth 
of the amount observed in cast cobalt. The field of maximum 
torsion is also much stronger. The decrease after the maxi- 
mum is very slow, and the authors have not succeeded in 
producing a reversal. 

[Нохрх and Suimizu, Phystkal Zeitschr., September 15, 1902. ] 


Photo-therapeutics.—Modern methods of applying powerful 
sources of light, and more especially actinic light, to the 
treatment of diseases, were the subject of discussion at the 
Berne congréss of electrology and medical radiology. M. 
Foveau pointed out that the electrolytic, anssthetic and 
microbicidal action of sunlight was discovered by an observa- 
tion of the rarity of lupus in tropical countries and accidental 
cures by exposure to sunlight. M. Kurella said that every 
State should possess a Finsen apparatus, and that it was greatly 
to the credit of Denmark to have made the first installation, 
whose equal is not met with anywhere. M. Michaud reported 
favourably upon Foveau’s apparatus with an arc lamp provided 
with quartz light-filters and a water circulation. M. Strebel 
described the various forms of arc lamp in use, and favoured 
the type containing carbons with an internal water circulation. 
M. Tonta described an improved light bath provided with a 
ventilator and a hygrometer. The apparatus comprises six 
circuits of eight incandescent lamps each. When the blue, 
red or violet rays are to.be used, coloured screens are used. 
Openings made in the walls of the bath enable the physician 
to feel the pulse and the heart without opening the bat 

x ; [Archives d Électricité Médicale, September 15, 1902.] 
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Flames in Alternating Fields.—G. ©. de Rossi and A. Sella 
describe some interesting experimenta on the behaviour of a 
flame in an alternating electrostatic field. Two insulated 
metallic discs, D, and D, (see diagram), are placed vertically 
and parallel to each other, and are connected with the 
secondary Ө of an induction coil, В, with an alternate current 
passing through the primary P. The flame F is earthed 
through a galvanometer, G. In the first series of experiments 
the flame was displaced along the space between the discs 
and the current determined in the different positions. It was 
found to diminish very rapidly towards the centre between the 
two plates. But the sign of the current differed greatly accord- 
ing to the substance burnt. A positive current was furnished 
by benzene, amyl acetate, illuminating gas, alcohol, acetylene, 
methane, cyanogen, stearine, camphor and paraffin, a negative 
current by phosphorous and possibly sulphur, and no current 
at all by flames of hydrogen, sulphuretted hydrogen, carbon 
bisulphide and carbonic oxide. When the flame is long and 


thin it apparently spreads out into a fan when the field is 
excited. Buton examination with a revolving mirror it is seen 
that this appearance is due to a superposition of images, the 
flame following every alternation of the field by bending aside. 


[Dg Rossi and SELLA, Nuovo Cimento, August, 1902. 


Resistance of Metallic Sulphides.—It is known from the 
researches of Dewar and Fleming and of D'Arsonval that the 
resistivity of pure metals and alloys diminishes considerably 
ag their temperature approaches the absolute zero. The 
number of free elestrons in their substance increases enor- 
mously as the heat vibrations diminish in amplitude. The 


Resistance of Prism, Ohm. 


Absolute Temperature. 


case is just the reverse in chemical compounds, as is shown 
by E. van Aubel. He measured the resistance of a prism of 
iron pyrites, FeS,, lem. long and 4mm. square iu cross- 
section. The results of the measurements are given in the 
diagram. It will be seen that the resistance, instead of tending 
towards zero as the temperature falls, tends towards infinity. 
This would mean that whatever free electrons exist in the 
sulphide at the ordinary temperature—and they are by no 
gmeans numerous—tend to disappear entirely as the excursions 
of the molecules are reduced to a smaller amplitude. | 


| [E. vAN AuBEL, Comptes Rendus, September 15, 1902.] 
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ELECTRICITY WORKS ACCOUNTS. 


Wimbledon Municipal Electric Supply Works. 

The accounts of this undertaking betoken that the concern 
has reached a highly creditable position in an early stage of 
its career. The cost of fuel at this place is probably such as 
to handicap the generating and works costs, and to prevent 
them exhibitiog quite average figares. In the circumstances, 
therefore, the works costs at 1:695d. per unit are satisfactory. 

Owing to the very moderate management and property 
charges, the total costs compare very well with the average 
of other concerns even with load factors of the favourable 
value which obtains at Wimbledon. Mr. F. B. Spencer, 
who was the chief engineer during the year under review, 
has, we may mention, recently left Wimbledon to take up 
an appointment elsewhere. We must congratulate him 
and the committee on the revenue received, and on having 
kept the tariff on such a scale as to produce the financial 
results shown. The latter are also greatly due to the 
very moderate capital expenditure relatively to the output. 
There is some similarity in the relations of the tariff, the load 
factor and the financial results at this place to those obtained 
at Stepney. The tariffin both places is framed to offer an 
inviting bid for the most paying custom of the district, and 
the immediate result appears to be the high-load factors 
shown. It will be noticed that the bulk of the revenue 
obtained at Wimbledon for private lighting was for electricity 
sold at the high price of 7d. per unit. No less than 86 per 
cent. of the total receipts for private supply was derived under 
this rate. At Stepney nearly 70 per cent. of the receipts for 
private supply was from electricity sold at 8d. per unit. It 
will be interesting to learn from the future results of both 
undertakings whether their expansion will proceed favourably 
under such tariff systems. 

The balance shown as net profit—viz., £1,858—was applied 
in aid of the rates. | 


Wycombe Borough Blectric Light and Power Co. 

This is one of the supply concerns of the Edmundson Elec- 
tricity Supply Corporation (Ltd.). Relatively to the size of 
the undertaking the costs results are uniformly excellent. 
The total revenue per unit is remarkably low, especially con- 
sidering the working profit derived. Last year, as a result, 
the payments out of revenue in respect of capital amounted, 
exclusive of interest, to only 0°48 per cent. on the mean cap tal. 

Out of the balance available for distribution—viz , £624— 
a dividend of 4 per cent. for the year was paid, leaving £33 to 
be carried forward. 


The Northampton Electric Light and Power Co (Ltd ). 
A great improvement in the working and status of this 
undertaking has been effected in the year covered by our 
analysis. The cost figures shown are, with unimportant 
exceptions, most satisfactory, and are the best results that 


REMARKS TO TAGLES. 


WIMBLEDON.—a On maximum demand system, 14-hour scale. b Lands appro- 
priated £80. c Machinery £12,360, transformers, motors, &c., £2,505, meters £2,927, 
instruments and tools £58. d Machinery £18,395, transformers, motors, &c , £2,787, 
meters £4,424, instruments and tools £69. e Over-expended. F At 6d. £1,936, at 
4d. £386, at 8d. £5, at 7d. £2,679, at 2d. £803. g Bullding £12, engines, boilers, &c., 
£241, alteroators, exciters, transformers, motors, &c., £3, other plant £36 A Of 
mains £74, at distributing stetions £:0. i Attendance and renewals. ј Engineers’ 
department 2606, clerical staff £185 К Insurance E52. / Each post fitted with two 
16 с.р. lamps. m Each post fitted with two 16 c.p. lamp’, total equivalent to 4,100 
8 с.р. lamps. n At 7d. £7,104, at 4d. £471, at 3d. £82, at 2d. £667, at Id. £8; by con- 
tract £14, less £55 allowances. o Buildings £23, engines aod bollers £219, alter- 
nators, exciters, transformers and motors £4, other plant £138. p Of mains £23, on 
consumers’ premises £:8, at distsibuting stations £25. q Engineers’ department 
£780, clerical : taff £184. r Insurance. 


WYCOMBE.- a 23. 3s. per 16 c.p. glow lamp. b Lands £1,022. с Machinery 
£13,684, accumulators £2,208, meters £8,415, instruments £2,094, public lamp: £1,051. 
d Wiring and motors, &c., £5,414. e Over-expended. f Proportion of sala ies 2.5. 
g Buildings £4, machinery £19, instruments E21. k Propor:iun of salaries £10. i Of 
mains £6, on consumers’ premises £4. j Attendance and renewals £27, repairs £03. 
k Directors €76 in 1900 and £158 in 1901. Z Auditing £12, insurance £17. in After 
adding £421 from тшш n Preliminary тре written off. o Incluifnge £58 
premium on shares. p Lands £1,028. q Machinery £18,704, accumulators 22,292, 
meters «4,404 instrum-nts 22.287, public lamps £1,328. r Wiring and motors 
£7,400, cost of provisional order, &c., 2374. s Rentals of motors and wires £?92 in 
1900 and £389 in 1901. f Proportion of salari-s £80. и Buildings £26, plaut and 
machinery £88, accumulators £2, instruments EI. v Proportion of salaries £11 
w Of mains £11, on consumers’ premises £80. 2 Attendance and renewa's £8, 
тер £63. y Law £12, insurance £87, auditing #12. 2 After adding £212 from 
wiriug. | 

NORTHAMPTON —a Wright system. b £8,334 on land. c Machinery £°6 616, 
accumulators 21,950, metere £4,182, instruments £294. d Cost of licence, provisiona} 
order, &c., £700. e Over-expended. f Renta £326, pupils’ fees £175. 
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Wimbledon District Council. 


Undertaking Worked b 


Date of Commencement of Supply | July, 1899. 
System of Supply 


Alternate-current transformers in sub- stations, 
H. Tomlinson Lee. 
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| NORTHAMPTON. 


8 Electric 
Light & Power Co. (Ltd.) 


| March, 1891. 
ó-wire cob. curr. 
C. H. Jackson. 


WYCOMBE. 
| Wycombe Borough Elec. Light and Power Co. 
| August, 1898, 
Continuous-current, 5-wire. 
W. E. Brandreth. 


— 


| - 
YEAR ENDED MAR. 31, 1901. | MAR.31, 1902. | DEC. 21 1900. | DEC. 51,1901. | DEC. 31,1901. 

QUANTITIES— | | 

Units generated ..................... 44 724,028 889,027 | 246,045 385,521 мы 

v BUED (TORRE) ( anosa 644,421 806, 233,108 295.727 | 286,890 

„ sold to consumers 229,117 360,269 168,277 225,846 | 286,890 

„ sold for public lighting, &с. ...... 415,304 446,011 56,864 65,916 | nil 

„ sold for traction nil i nil vil | nil 

< wuedon Works eee eee sees 18,780 21,820 8,797 62,796 | — 
UNITS SOLD per MEAN 8 c.p. CAPACITY 36˙8 18˙8 18˙9 145 
Actual maximum supply demanded . 367 kilowatts 510 kilo 1805 a 300 370 kilowatts 
D ee 20°05% 11° 5% 8'85% 
Number of public lamps .................. 903 posts! 1,025 posts nil 
Number of consumers .................... 459 502 
Connectionsto mains in 8c.p. atend year 28,179 33,504 29,121 
CAPACITY of PLANTin KW.at END YEAR 060 | 7 

Per kilowatt Per kilowatt Per kilowatt Per kilowatt Per kw 

CAPITAL— XUL — — . Total, | capacity, | T00L | capacity. e | capacity 
AUTHORISED (ТОТАТ,)..................... £67,545 | £187 £94,378 £890 | md eS 000 | £130 £100.000 £127 

c ˙ A — — — — | £50,000 £60 50,600 100 50,000 | 633 

Loan (including Debenture charges) 67,545 187 94,578 890 — — — 15,000 30:0 50,000 | 653 
RECEIVED (TorAl )) 67,625 188 75.1 125° 709 | 28,292 56:6 30,100 602 782 921 

Z — — 13,292 266 15,100 802 39,957 | 506 

Loan (including Debenture charges) 67, 7,545 187 75, ‚045 70:8 [15,000 30°0 15,000 30˙0 32,775 415 
AUTHORISED, NOT RECEIVED (TOTAL) nil — 193 333 182 | — — 34,900 69 8 27,208 345 

Share (unissued ) ..... — — — 14,900 29:8 ,900 69:8 10.043! 127 

Share (uncalled) ................- — — — | 2,000 40 nil — , 

Loan (including Debent) РҮ пі] — 19,333 18:2 — — nil — 17,225 | 21:8 
REPAID (TOTAL) . ДЕЗЕ ЫЕ 2,425 674 4.378 413 | — е — = nil — 
RESERVE OR SINKING FUND. P TUNI nil — nil — — — — — — — 
DEPRECIATION FUND .................. nil — nil e ТЕЕ = 400 3037 | 385 
EXPENDED (ТОТАІ,)........................ , 159 85,615 49,924 99˙8 57,143 114 80,544 | 102 

Lands and buildings 6,731? 187 15,377° 145 | 5,873° 117 6,695» 13:4 16,9659 21:5 

c на неда деа ERR 17,940¢ 49:8 25,6754 24:2 22,303 ° 44:6 24,1004 48:2 33,072 419 

| сї + ETI ЕН TEENA 28,787 80°0 38,340 46:2 15,937 51:8 18,552 571 29,644 | 57:5 

C 00000 ИНГЕРЕНЦИИ 3,943 110 6,225 5'87 5,8124 11°6 7,797" 15:8 8654 1:09 
BALANCE OF CAPITAL ACCOUNT ...... 10,225 -984 110.490 -990 | -21,632° ' -432 ! —27,043¢ ' -541 2812 - 9:88 

Per unit of Per unit of Peruntt of | Per unit of Per unit 

Total. total units Total. total units Total. tota' units Total. total units Total | oftotal 

REVENUE— sold. sold. 8011. sold. ар units #011. 

МОЕ ЗЕР dp UR ERA Ea EIE ,508 3:540d. | £13.216 3°934d. £4,092 49114. | £4,870 ‘950d || £6,680 5 589d. 

Revenue from supply ..................... 5,5177 19794. 8,201" | 24694, 2,915 5'0004. 5,495 2'8554. 5,875 | 4'9124. 

5 meters, Жи. oer 160 0°060d. 276 0°082d. 119 0°123d. 175 0:1424 303 | 0°253d, 
$. public lighting ............ 4,029 1:500d. 4,646 1:5834. 767 0 789d 810 0°657d nil — 
a supply for traction nil — nil — nil — nil — nil — 

miscellaneous sources . 2 0:001d. 0 0214. 292* 0:301d 3908 0:3164. 504/| 0°422d. 

EXPENDITURE— | 
en E ER £6,338 23594. | £7,850 2:336d. £2,230 2:295d £3,057 24814. | £3,036 | 25404. 
TOTAL WORKS COSTS .................... 5,155 1'919d. ,425 1:912d. 1 662 1711d 2,203 17864. 2,298 19224. 
Generation of Electricity .................. 4,539 1:690d. 5,646 1 680d, 1,490 16334 2,001 16244, 2,233 | I'868d. 

Fuel (including cartage, &c.) ...... 3,183 1:1854. 3,981 1˙185d. 1,110 1˙142d 1,441 1˙169d. 955 0°799d. 

Oil, waste, water, stores 312 0°116d, 392 0`1174. 51 0 032d 31 0 025d. 89 0°0744. 

Wages at station . 752 | 02804. 894 0:266d. 215/ 0 281d 412! 05544. 8917, 0°745d. 

Repairs & maintenance at Station 2929 01094, 379° 0°113d. 759 0˙077d 117% 00954, 297 | 02484. 
Distribution of Electricity q 105 0.0394. 2 O Od. 77 0*079d 181 0" 106d. 65 | 00544. 

Wigea, KO eos ˙ A САРРА eei 11 0 0044. 59» | (0154 | 684 0:070d 91" 0:074d. 40" 0°034d. 

Repairs, renewals of mains, &c. ... 94^ 0:035d. А 10: 0:010d. 40v | (00224. 25 | 0:021d. 
Publio LághiWig .....-io esse esse öll 0 190d. 728 0'217d. 95 0`0984. 70 O Od. nil — 

Nene айй» аса зыл 435 0:1624d. 581: 01784. ; x s - 

Pf 77 | 00234. 147 | oosa. |] 957) 00984, е р. Susp - 
MANAGEMENT CHARGES, &c. ......... 1,183 0:440d. 1,425 0:421d. 568 0:585d. 854 0:693à 738 0 618d 
h ˙ l 2 0*J0 1d. 2 0°0014. | \ 277 0-2794 | 20 0`0164. nil — 
Rates and tares . . .. . . 103 0:038d. 129 0:0384. i im 286 02524. 357 | 0°299d 
Management |........... eee eren 6 1,078 04014. 1,294 03854. | 297 03064. 548 03444 381 | 03194 

г КИИРЕРИН еН 7917 0°294d, 964 0:28'7d. 157* 01624. 3064 02484. 200 | 0°167d 

Stationery, ФС. сылат» ә 115 0 0324. 150 0 0594. 55 0:0364. 44 0:0361 59 | 0:049d 

Establishment charges 121 O 045d. 131 0:0394. 76 0:072d. 87 0 071d. 18 | 00154. 

Law charges, &. 1. isseiceeessess 53* 0:020d. 68" 0:020d. | 29! 0:030d. 1117 0 090d 1041 0:087а. 

me | to mean to mean to mean 

FINA NCI AL RESULTS— Total. MT nded Total. ee Total cap.exp nded exp ‘nded Total. Ёз exp'nded | Total. cap. exp а. 
WORKING PROFIT FOR YEAR ......... £3,170 6:42 364 7:507 £2,282" 5 5.557 22,055, 384% | £3644 477% 

Carried to Depreciation Fund...... — — Ф ж — ^ 400 | 0:973% 200 0:371% 800 151% 

Carried to Reserve Fund............ 1,552 314% 1,952 27157 194» | 04727 56” 0 105% 45) 00567 

Net int. on loans (incl. Deb. charges) 1,484 150% 2,055 2:87% 1,434 3 63% 1,400 262% 1.322 173% 

Net profit for the year 1354 0:271% ,558 1:90% 94 0'472% 399 0:746% 1,480 1917 
BALANCE FROM LAST ACCOUNT ...... nil = nil = 376 0:915% 225 0:420% | 46 0060% 
„ for DISTRIBUTION, &c. 134 0:271% 1 358 1:907 628° | 1587 624 117% | 1527 200% 

ЖҮКТҮ КЛА ГКК КЕТА С — — — — — = | — | == 
ORDINARY DIVIDEND PAID ........... — — ^ = 4% — 4% — —— = 
PERCENT. of TOTALCOSTS to REVENUE 66:6% 947 | 5457 62:87. 

Expenditure per mean kilowatt capacity = £11. 1s. 2d £5. 12s. 5d £6. 2s. 41. £4. 1 5 Od. 
REVENUE PER MEAN KW. CAPACITY = £18 12s. 59. £10. 6s. 0d £8. 3s. 10d. | Өй. Ма, 0d. 
REV. PER 8-C.P. CONNECTED, MEAN... — 88. 68. 6d. 48. 2d. 
Price charged for lighting, per unit ... 6d. to 3 J. and 7d. to 2d. 7d. to 2d. a 7d., Ad. and 2d. 7d. to 2d m (1 ir Н Y 534. 
is for power, per unit ...... 3d. to 14,9 5d. to Id. a 4d. to 14d. 4d. to 1d. 3d. ( hrs.) to 13d. 
» for public lighting......... 24d. per unit 24d. per unit 1 £16 per (10 amp.) are? | £16 per (10 amp.) are? | — 
Receipts per unit for private supply ... 5:574, 5:52d. 4 10d. 5754. 1914. 
» = к public lighting... 2'03d. 211d, 2'84d. 2694. — 
or traction — — = 
Е vigitzed oy Google 


ing to the year's working it is necessary 
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this undertaking has produced. In studying the figures relat- 
to bear in mind the 
moderate order of the output and the low load factor which 
characterises it. In relation to these governing conditions 
the total costs are excellent at 2:54d. per unit. From the 


` fuel item of only 0:84. it is evident that the undertaking has 
not got to pay very heavily for its coal supply. We are glad 


to see that the depreciation fund has received the attention it 
deserves from the directors, and that out of the profita of last 
year £800 was placed aside for the fund. The change over to 
higher pressure of supply was effected in April last year. 
Concurrently with the improvement in the position of the 
undertaking come inquiries from the local authorities as to 
the purchase of the concern from the company. There is 
every prospect of the current year's working resulting in still 
further improvement in the fortunes of the undertaking.  : 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
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THE ACCIDENT ON THE GLASGOW TRAMWAYS. 


We give below the full report made to the Board of Trade by their 
inspector (Major Druitt, R.E.), who inquired into the recent tramway 
accident at Glasgow :— 

The cars in question were all four-wheeled double-decked cara, fitted for 
electrio traction on the overhead trolley system, and provided with the 
usual hand-brakes with blocks on all four wheels, and with an electric 
emergency brake. The conductor of the leading car, No. 690, which ran 
back down Renfield-street, was very seriously injured by the first collision, 
but I understand all the injuries to passengers, about 27 in number, were 
caused by jumping off, and that no complaints of injuries had up to the 
date of the inquiry been received from passenger who remained in the cars. 

The accident occurred about 9:20 p.m., and the evening was fine. 
Although Renfield-street is one of the steepest on the Glasgow tramways 
system, the gradients are not severe ones for electric traction, the steepest 
being at the top of the street, where, for a distance of about 200) ds, it 
is 1 in 22, At the extreme top, where it joins Cowoaddens-street, the 
‘gradient is 1 in 36. Below Sauchiehall-street, which joins Renfield-street 
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at the bottom of the 1 in 22 gradient, the incline is 1 in 94 for 92yds., 


and then becomes 1 in 24°6 for the remaining 280 yds. to St. Vincent- 
street, where the cars ran off at some points and came to a standstill. 
Thus the total distance the first car ran back was about 572yds. 

The sequence of events was as follows :—R. Neeley, the driver of car 
No. 690, had gone up Renfield-street and was just bringing his car to a 
stand at the authorised stopping-place (at the top of the street before 
turning into Cowcaddens-street, where there is a junction with another 
tram line) by means of the hand brake, when the handle came off the 
brake spindle, and the car haviog first stopped began to run back down 
the incline of 1 in 22. Neeley states he at once applied the electric emer- 
gency brake but that it had no effect on the car, which gained speed 
rapidly as it descended the incline. Just south of Sauchiehall-streef, 
230yds. from the top, another car was standing, with band brakes applied, 
on the 1 in 94 gradient, but the impetus of the first car carried the second 
car with it, and both went together down the street, and these two ran 
into & third car, No. 585, which was standing, with hand brakes applied, 
180yds. behind the second car on the 1 in 246 gradient. This checked the 
first two cars, and the three, locked together, ran back at a moderate speed 
another l65yds. to the junction of St. Vincent-street, where all three left 
the metals at the points and came to a stand, the third one running on to 
the pavement in St. Vincent-street and breaking a shop window. 

The trolley of the first car remained on the trolley wire until the collision 
with the second car, when the trolleys of both cars came off the wire, and 
one of the poles, probably that of the second car, No. 755, carried away 
one trolley-wire span and two guard-wire spans. When the guard wires 
fell on to the trolley wire there were some flashes, but no one was injured 
from this cause, as the power was automatically cut off by the circuit 
breaker almost simultaneously with the first collision, the time recorded 
for this in the sub.station engineer's book being 9:21 p.m. Neeley, the 
driver of the first car, No. 690, states. that when the car commenced to 
run back he did not think of applying the current, which would bave stopped 
the car and taken it forward again, but that he tried to bring it up with 
the electric brake, and finding that had no effect, shouted to the conductor 
to apply the hand-brakes at the rear end of the car. кт the con- 
ductor, was unable to give evidence at the inquiry, but Neeley states that 
Campbell came through the car to him, but with the confusion does not 
know if he applied the brake or no. Campbell must have got back to the 
rear platform as he was injured by the collision with the second car, but 
he probably had no time to apply the brake before the collision occurred. 

The accident was thus primarily due to the brake ratchet handle coming 
away from the spindle owing to the locker-pin having worked loose and 
come out. The pattern of handle is that known as the Brill brake handle, 
and the locker-pin is of steel, uin. diameter, and is 1 gin. long, with a 
screwed thread at one end jin. in length. It merely serves the purpose of 
preventing the brass handle from being lifted vertically off the brake 
spindle, and no force is transmitted through it to the spindle. After the 
accident search was made for the pin on the car platform by Mr. Ferguson, 
the superintendent of rolling stock, and two others, but without success. 
A pin was found lying beside the car, No. 690, in the shed on the follow- 
ing day, but as all locker-pins for this type of handle are interchangeable, 
it 1s impossible to say if it is the one belonging to that particular handle. 
The car, No. 690, had been in use since 5 a.m, and I do not think the pin 
could have been out all day without being miseed, or the handle coming off 
sooner, as although the brake could be worked by a handle without a 
locker-pin, still the first jerk would tend to dislodge it, and yet if it had 
come unecrewed by degrees the driver should have noticed it, as it would 
have been projecting din. out of the handle before it could come right out, 
as the screwed end is gin. in length. I have never heard of a similar case, 
and cannot offer any explanation as to how it could have coms out without 
being noticed. 

Car No. 690 had been driven by two other men during the day— . 
viz, drivers Wyllie and Martin, and both state that the hand brakes 
were in good order during the time they were in charge. Wyllie further 
states that the electric brake acted very well when he took the car out the 
first thing in the morning. Martin states he had no occasion to use it. 
Neeley states that when he had the car in the morning the electric brake 
was not very powerful, but that it was not sufficiently defective to cause 
him to report it or to tell the driver who took the car over from him, and 
when he took the car over a second time, at 7:45 p.m. he did not try it, 
and had no occasion to use it until the accident to the handle of the hand 
brake occurred. The electric brake was tried on the Monday N 
Mr. Ferguson, the superintendent of rolling stock, who found it working 
perfectly at low speeds. 

I also asked Mr. Young, the manager of the Glasgow tramways, to have 
some further trials made on the Renfield-street incline, and the report of 
Mr. Ferguson, the superintendent of rolling stock, is as follows:— 

As arranged, I brought two cars to Renfield-strest between 12 midnight 
and lo'ciock this morning, in order to test the electrical brakes on the 
gradient. Rain had fallen heavily during the evening and the rails were 
consequeutly wet and fairly clean when the tests were carried out. 

The two cars chosen for the tests were :— : 

Car No. 956, which is fitted with the Westinghouse equipment and the 
Newell electromagnetic track brake ; Р 

Car No. 691, which is fitted with the В.Т.Н. equipment and the ordinary 
electric brake. 

The tests were chiefly carried out on the top portion of Renfield-street, 
between Cowcaddens and Sauchiehall-street, the full distance being 200 de., 
and the ient 1 in 22 

Car N b. Бе Starting at the top of the hill, from the exact place from 
which car No. 690 commenced to run back on the night of Saturday, 
6th inst., I carried out the following tests : — . 

The car was left free to run backwards with the trolley on the wire for 
a varying number of yards, and the Newell electric brake was then applied 
with the following results. | 
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1. 40yds. run.—Car brought to a stand in 37ft., the speed being 8 
miles per hour. 

2. 60yde. run.— Car brought to a stand in 45ft., the speed being 12 miles 

hour. 
PR 80yds. run.—Car brought to & stand in 50ft., the speed being at leaat 
15 miles per hour. 

The same tests were afterwards carried out with the trolley off the 
wire, with similur results. 

The next test was carried out with the car coasting down the hill in the 
usual way, at a speed of 6 miles per hour. The electric brakes, when applied, 
stopped the car in every case in & few feet. 

Car No. 691.— This car, which was afterwards tested, is fitted with the 
B.T.-H. equipment and the ordinary electric brake. 

Car. No. 691 is similar in every respect to car No. 690. In testing the 
brakes of this car on the grade of 1 in 22, the trolley was taken off the 
wire and the. hand brake allowed to remain slack. The car was then 
allowed to run free backwards down ths hill several times, each succeeding 
time for a greater length so as to get up a higher speed. It was found 
that, after running free for 40yds., the speed attained was about 8 miles 
per bour, and on the application of the electric brake the car was brought 
to a stand іп 59ft. On the second trial the car was run for 60yda., the 
speed attained being about 12 miles per hour. On the application of the 
electric brake it was brought to a stand in 48ft. On the third test the car 
was run 8Oyde., the speed at that distance being about 15 miles per hour, 
and on the application of the electric brake it was brought to a stand in 
60ft. It was also found that, when the electric brake was kept full on 
after the car had been brought to a stand with the trolley off the wire and 
the mechanical brake disabled, the car only moved a foot or two at a time; 
indeed, the motion of the car down the hill could scarcely be noticed. 

After these tests were carried out, I tried braking the car when travelling 
forward, by reversing the reversing handle, throwing off the automatic 
cut out, and applying the brake by putting the power handle to the highest 
notch on the power side. The result was thas the car was brought to a 
stand in the same distance as before. 

It will be seen from the above tests that if the electric brake of car No. 
660 was in order at the time of the run-back the driver should have had no 
difficulty in pulling up the car had he applied it. He states he did eo in 
the proper manner, but I think it possible he msy have omitted to reverse 
the power handle, in which case no braking effect would be produced on 
the car. I think it is fairly well proved that the electric brake of car 
No. 690 was in order on the day of the run-back, and as it was in order 
after the collisione, I think it must have been at the time of the runback. 

The system'of training tbe drivers be'ore they take charge of cars appears 
to be thorough and satisfactory, and driver Neeley had been driving regu- 
larly for 18 months, yet I think the probability is that when he was suddenly 
confronted with an emergency he failed to use properly the brake especially 
provided for an emergency. I do not blame him as the evidence is not 
conclusive, but the probability is, I think, that he never applied the electric 
brake at all during the run-back. 

It will be seen from the evidenoe of Inspector McNee that when he 
looked at the car 10 or 12 minutes after the collision, the controller and 
reversing handles were in such a position that no braking effect would take 


place on tbe car. Neeley at first declared that he left the handles in the. 


same position as he had them during the run-back all the time until he 
removed them from the car, but when Inspector McNoe's evidence was 
read to him said he might have shifted them after he came to a stand. 
From his replies to my questions Neeley did not appear to have any 
definite idea as to the action of the electric brake. 

Each driver and conductor in the Glasgow Corporation’s employ is pro- 
vided with a book of instructions as to how to act under various emer- 
gencies, and, as stated above, the training appears to be thorough before 
a man is allowed to take charge of a car, but it is also necessary, for safety, 
that the men employed as drivers should be intelligent and not given to 
excitement and loss of head" on an emergency. Many men are fit to 
drive a car when everything goes without a bitch, and yet fail when a 
sudden emergency arises, as in this case. If Neeley had at once applied 
the power when the car began to move backwards, he would have at once 
stopped it and taken it forward again, but hestates this never occurred to bim. 
Tbe lesson to te learned from this case is the necesaity of havivg highly- 
trained and intelligent level-headed men as drivers. 

I may add that, from the evidence of the general manager, the inspection 
of the cars appears to be efficiently carried out, and that the drivera are 
instructed to take à car to the depót should they have any doubts as to 
the reliability of its brakes. 

Some correspondence appeared in the Press as to the desirability of 
baving a stopping place at the top of Renfield-street on a gradient of 1 in 22, 
but there is no difficulty in holding a car on such an incline. 

It will be seen from Mr. Ferguson's report on the trials of brakes in 
Renfield-street that one of the cara, No. 956, was fitted with the Newell 
electromagnetic track brake. I was informed by the general manager that 
it is intended to fit 100 cara on the Glasgow Corporation's system with 
these magnetic track brakes, and that these cars would be put to run on 
the routes with the steepest gradients. This brake is, I believe, very 
powerful, but as I understand its efficiency depends on flexible connections 
being in good order its superiority to a purely mechanical track brake has 
yet to be tested. I trust the Corporation will report as to its working 
in due course. 
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THE NEW MUNICIPAL TECHNICAL SCHOOL AT 
MANCHESTER. 


On Wednesday last the largest vechnical schools in the сонсо 
were operon by the Right Hon. A. J. Balfour, M.P. These schools, 
not only in point of architecture and design, but also in equipment, 
are probably the most modern and valuable in existence. It seems 
a pity that so fine an erection should not have been placed in a more 
prominent position. Within a few minutes’ walk of the London- 
road station, and in what is comparatively a back street, the ni- 
ficence of the building cannot be appreciated to the full extent, but 
the plot of land, as well as a sum of money, had been given by the 
trustees of Sir Joseph Whitworth, and although the site is not 
imposing it is historic, being part of the very ground upon which 
the old Whitworth works stood. Despite the large sum of money 
received from the Manchester Exhibition of 1897, an Imperial grant, 
and the above-mentioned Whitworth grant, the schools have cost the 
Corporation а very large amount ; but it is satisfactory to know that 
it has been spent on an object so worthy, and that in no sense can it 
be called wasted or misspent. Not only will Manchester iteelf derive 
immense benefit from the teaching at these schools, but the whole 
country, and, in a lesser sense, the world itself, will feel its influence 
and owe a debt of gratitude to those who have been instrumental in 
founding and bringing this institution to its present condition. 

Last week’s issue of Engineering contains a most interesting illus- 
trated article on the schools, in which Mr. J. H. Reynolds, the principal 
of the school, has traced the history of the undertaking from early 
days. It is, he says, the direct outcome of the old Mechanics’ 
Institution, which was founded in 1824, and was associated with 
such notable names as those of Benjamin Heywood, William Fair- 
bairn, George William Wood and Richard Roberts, The original 
establishment was in Cowper-street, and the building still exists. 
After 33 years of good work the institution was removed to what is 
now Princes-street, and here, since 1883, the technical school has 
been carried on. After the Technical Instruction Act of 1889 was 
passed, Manchester was the second city in the rape ps to take 
advantage of its provisions, whilst the further Act of 1890 enabled 

the local authorities to obtain a large Imperial grant. The Whitworth 

Institute of Art and Industry was transferred to the Corporation in 
1892, and the Manchester Exhibition of 1897 was the means of 
supplying another large amount as a contribution for the new 
technical school. The trustees of Sir Joseph Whitworth gave a 
still further sum, and, as mentioned above, a plot of land in Sackville- 
street. 

The building is of the French Renaissance style of architecture, 
and constructed of red Accrington bricks and terra-cotta. The 


‘mechanical, steam, electrical and hydraulic laboratories are in the 


basement, as are the spinning and weaving rooms, while the higher 
floors are Mg iR by the various workshops, lecture rooms, chemical 
and physical laboratories, In the mechanical and steam depart- 
ments there are elaborate experimental engines and boilers such as 
are to be found in no other schools in Europe, and the apparatus for 
the investigation of problems which confront the mechanical engineer 
3 the practice of his profession are so complete that it is hardly 
possible to imagine one instrument that has been omitted. We pro- 
Pose, however, to deal with the more purely electrical matter in this 
article, and those readers who desire fuller information concerning 


the rest of the equipment are advised to consult the article in 


‘Engineering previously mentioned. 
^. Electrical energy is, naturally enough, generated on the premises 
for lighting the building and any other purpose for which it may be 
required. Among the laboratories in the basement is the electricity 
supply station, which has a capacity of 450kw. The generating 
plant consists of four machines of 100kw. each and one of 50kw., and, 
in addition to supplying energy for lighting and power, it has been 
arranged that exhaustive tests of the plant can be made during the 
actual running. With the purpose in view of affording facilities for 
research and erperimental work, it was decided to have representa- 
tive engines and dynamos of five different ty pes, so that comparisons 
might be drawn and deductions made, Economy tests of each set 
rill be made once every year. It was at first intended to take the 
neceseary current from the Corporation supply mains, the station 
being close to the school, but by using the exhaust steam from the 
engines of their own station for heating purposes, it was found that 
nothing would be gained by buying current, and, therefore, it was 
decided to generate it on the premises The four 100kw. sets are of 
the following types and makes :—1. A slow-speed side-by-side com- 
ound engine by Marshall, driving by ropes a four-pole shunt-wound 
ynamo by Ernest Scott and Mountain. 2. A Browett-Lindley com- 
pound engine driving a Mather and Platt shunt-wound continuous- 
current dynamo. 3. A Willans engine driving a Bruce Peebles 
dynamo. 4. An American tandem compound overhung-crauk 
engine, with automatic cut-off gear, by the Robb Engineering Co., 
directly coupled to a four-pole Dick, Kerr dynamo. The 50kw. set 
is a Parsons turbo-electric generator. The switchboard has six 
panels, and is by Messrs. Cowans, and there is а balancer and boóster 
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set by the Lancashire Dynamo and Motor Co. Balancers are needed 
because the building is wired on the three-wire system, and the 
boosters are used for charging the celle. The battery room contains 
Fudor storage batteries of 600 ampere-hours capacity. 

The same principle has been adopted ing the boiler plant, 
there being three boilers, all unlike one another, not only in design 
but in size and capacity. Modern central-station practice is repre- 
sented by a Babcock and Wilcox 160 н P. boiler, which will develop 
200 н.р. under forced draught. There is а return-tube boiler made 
by David Rollo & Sons, rated at 300 H. P., with ordinary draught, or 
450 H. P. under forced draught. Both these boilers have been pro- 
vided with mechanical stokers. The third boiler is of about the 
eame capacity as the latter of the two described above, and is of the 
small tube or express water-tube Reed type. A Schmidt super- 
heater, having 400 eq. ft. heating surface has also been installed, and 
is so fitted that it will be possible to ascertain the temperature of 
the gases and of the steam at different points. 

In the smithy there is a Massey steam hammer in addition to 
several of the usual furnaces, and the foundry contains a cupola for 
melting brass and the neceasary appliances for producing moderate 
tized castings. The pumps in the hydraulic laboratory are operated 
by two electric motors of 250 B H.P. and 120 BH P. respectively, and 
the laboratory is equipped with a complete water-power plant, the 
pumps being used to return the water to tanks after it has been 
through the turbines, Inthe gas and oil engine laboratory there is 
a Croesley gas engine driving a Crompton generator, which acts as a 
dynamometer. It is expected that valuable work will be performed 
in this department, relating to internal temperatures of cylinders, &c. 

Fcr experimental work in the higher branches of heat, magnetism 
and electricity, an advanced physical laboratory has been provided 
with all the most modern and accurate scientific instruments that the 
present day is able to produce. 

Now that lift work 1s becoming so important, it is interesting to 
learn that the two passenger lifts which have been installed will be 
available, not only for ordinary passenger service, but for obtaining 


experimental data for use in designing such appliances, One is 


operated electrically and the other by hydraulic power. 

One of the most important departments in the school is that of 
electrical engineering and technical physice. Although the other 
departments are so thoroughly well equipped with machinery and 
apparatus, yet that devoted to the sciences of electricity and physics 
is perhaps even better off, and is as near perfection as it is possible 
to imagine. No fewer than 20 rooms have been entirely given up to 
it, including a photometer room 60ft. in length. In this room are 
photometers of the Lummer-Brodhun, Steinheil and Kruss types, 


Ds pns with pentane, amyl-acetate, Methven and Carcel standards. 
There isalso a Letheby-Bunsen double-standard photometer, supplied 
by Alexander Wright & Co. Special photometera for arc and incan- 


descent electric anm as well as certified English, French and 
German standards of light will be provided. Among the optical 
аррагага there will be а grating spectrum apparatus by Steinheil 
& Co. of Munich. 


In the electrical engineering laboratory special arrangements and 
instruments have been provided for the testing of all kinds of elec- 
trical plant, both continuous and alternating, and en experimental 
tramcar truck has been installed in the dynamo room, This truck 
was designed by Dr. Nicoleon, and is so constructed that a complete 
series of tests can be carried out under conditions approximating 
those obtained in actual working. Below the apparatus, which is 
mounted in the middle of the room, is a pit from which observations 
can be made with the greatest of ease. The car truck, eupplied by 
` Messrs. Dick, Kerr & Co., is fitted with continuous-current motors, 
designed by Prof. Short. Friction wheels carry the truck, and the 
mechanism is coupled to a large flywheel, the mass of which can be 
altered, it being built in segments for the purpose. The load may 
be varied by regulating the amount of water contained by four 
tanks carried on the car frame. A great variety of tests may be 
made, as the truck їз fitted with controllers and motors complete, 
while a motor fixed outside supplies the neceesary acceleration factor 
due to a down grade. Dynamometers and instruments of various 
kinds are available for carrying out exhaustive tests, and it is pro- 
posed to compare experimentally the merits and demerits of con- 
tinuous-current as compared with polyphase working as adopted in 
traction systems. Messrs. Witting Bros supplied four Kolben 
machines of the inductor type and a four-panel marble switchboard. 
The stationary armatures of the machines are wound to give either 
one or two-phase currents, and the machines are driven by two 220- 
volt motors The capacity of each alternator is 10kw. single-phase 
and 15kw. two-phase, with a voltage of 100 and frequency of 100 ^. 
per sec. А 20kw. Oerlikon three-phase alternator for 200 volts and 
50 ^. pean a portion of the same room, and is coupled directly 
to a 400-volt motor, by the Clayton Foundry Co., which is driven 
from the city mains. Mesers. Dorman and Smith constructed two 
switchboards, and the Sturtevant Company a starter for the control of 
thisset. There are also three machines by the British Schuckert Co., 
coupled together, the central machine being of 60 н.р, with one of 
40kw. on either side. One of the side machines is used for purposes 


fees being 15 guineas per session. 


where a low voltage and high current is required, and the 
other is rated at 550 volts for operating the traction motors. 
A novel feature of this latter machine is that it may be 
run as а single or three-phase alternator сше to the slip 
rings which it has been fitted. Messrs. Witting Bros have also 
supplied a 30kw. alternator with a rotating field. . Current from an 
experimental Chloride battery ie taken to the various laboratories 
at & potential of 220 volts; it is available at any potential from O to 
220 by multiples of 10. 

A testing room, fitted with Addenbrooke's electrostatic instruments, 
for making commercial tests of generators and motors is situated 
between two large dynamo roome. In the second dynamo room 
there is a complete plant by the Aliotti Company, for illustrating the 
transmission of three-phase currents and their subsequent trans- 
formation into continuous currents for power purposes. This 
includes two 5kw. three-phase stationary transformers of 65 to 200 
volts which may be connected in either star or mesh, and two kw. 
rotaries transform the three-phase to continuous current at 100 volts. 
Coupled together by magnetic clutches on to one bed-plate are three 
bkw. machines by Messrs. Bruce Peebles for experimental p A 
cable testing room, fitted with various tanks and most convenient appli- 
ances for altering temperatures, is snother feature of this department. 
The system of distribution of energy to the laboratory benches is of a 
very simple character, consisting of a board from which current can 
be obtained at any part of the laboratory at 2, 4, 6,3 or 10 volts from 
a battery of five accumulators. Connections are made by means of 
pl ugs in the various bus bars. By means of another board any voltages 
rom 10 to 200 in steps of 10 may also be obtained. It will be 
possible to standardise instruments in current measurements up to 
4,000 amperes and in voltages up to 100,000, and special attention 
has been paid to this department with a view $0 securing its high 
efficiency. Not only are the electrical laboratory benches provided 
with the means of obtaining electrical power by the insertion of 

lugs, but this is also the case with the mechanical and chemical 
aboratories. | 

It must not be taken that the above is anything like a full descrip- 
tion of even the electrical side of the schools, indeed, such is far from 
the case, there being so many different machines and instruments 
that it is absolutely impossible to give a detailed description of them 
all in a brief article. It ie sufficient, however, to show that in equip- 
ment these new schools at Manchester are, without doubt, in the 
front rank with regard to the possibilities of the technical training 
they will bo able to afford those who attend technical classes, The 
complete course in the departments will extend over three years, the 
Students must be over 15 years 
of age, and will be required to pass an entrance examination, unless 
they hold the certificate for some public qualifying examination, 
such as the Oxford and Cambridge Local. | 

Owing to the fact that Manchester із such an important епріпеег- 
ing centre, facilities will be granted to manufacturers and others 
to carry out research works and experiments with the elabcrite . 
machinery and instruments at the college, which belongs to the Cor- 
poration, or, rather, to the ratepayers themselves. Apart from steam, 
hydraulic, chemical, sanitary and other tests, the following list of 
those connected with the electrical industry have been drawn up and 
suggested as being fit for public use when required. 

Electrical Engineering Department. 

Complete tests on dynamos, meters, transformers, starting resistances 
and switches, and appliances for continuous, alternating and polyphase 
plant at high or low tensiora. 

Calibration of voltmeters, ammeters, wattmeters and current meters, &c. 

Tests for insulation resietance on all kinds of insulating materials, 
cables, &c. 

Photometric and efficiency tests of electric lamps of all kinds. 

Complete tests of electric heating appliances, secondary cells, electric 
furnace work, and general, electric and chemical engine:ring. 

Verification of standards of current, E.M.F. capacity, &c, 

Testing of all materials and appliances for electric traction work. 

Testing and repairing of experimental electric appliances. 


Іо hie speech, declaring the new schools open, Mr. BALFOUR said it 
gave him great pleasure to be able to perform the ceremony of opening во 
magnificent a monument of municipal enterprise. Not only would benefit 
be received in Manchester and Lancashire generally from this undertaking, 
but in the whole of a country which depended in an ever-increasing degres 
upon its power to preserve its position as a great manufacturing centre. 
He might be allowed to say, with feelings of pride, that he was a member 
of the Administration which passed the Act of 1889, giving a chance to 
the great corporations of the country to endow technical education —& 
chance of which Manchester had so nobly availed itself. The great build- 
ing in which they were assembled was an outward and visible sign of that 
awakening which had come over our people in view of the ever-changing 
conditions of intellectual industry. There was a time when we could 
flatter ourselves, without any undue egotism or vanity, that not only were 
we the first of the industrial nations, but that the rest were nowhere. 
That time had passed never to return again. But he was far from uttering 
selfish complaints at the change in the condition of the world, which was 
absolutely inevitable, and from which they should not be the ultimate losers. . 
It was a profound mistake to suppose that the fact that other nations were 
now great producing centres was an injury, pure and simple, to this 
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country, The growth of the wealth of the world must be a benefit to 
every part of the world, and all we had to do was to bear our full share in 
the great industrial development. 

But not only was there the change in the industrial condition of the 
world, but another change had occurred more closely connected, perhaps, 
with the necessity for institutions of this character. It was the change 
from the pre-scientific to the scientific stage of industry. When England, 
or Britain, first obtained its great manufacturing monopoly, the relation 
between science and industry was of the feeblest character. There was 
always the closest connection between mechanical ingenuity and inven- 
tion and the great growth of our industries, but the intimate co-rela- 
tion between the discoveries of the laboratory and the processes 
of the worksbop was not in existence. This was because we had 
been slow to discover how intimately speculative research is connected 
with manufacturing progress that we were, in some branches of our work, 
behind those of our neighbours, who had shown themselves more ready and 
more apt to learn that lesson than we had ourselves. The fact on which 
he was venturing to insist, and on which the very existence and justifica- 
tion of an institution like the Manchester Technical Schools depended, was 
that henceforth there should be closer connection between the most 
remote abstract scientific study of the chemist, the physicist, and the 
electrician in his laboratory and the great industries of the community of 
which he was a member. 

Education was and must be an organic whole, and it was perfectly vain 
to spend vast sums upon buildings and equipments unless the student who 
used them went adequately prepared to learn the lesson they could teach. 
He had no intention of over-praising foreign nations at the expense of our 
own, but it must be admitted that they had grasped, more fully and 
more firmly, the great truth on which he was insisting— namely, that a 
man really to profit by the scientific training which he could get in these 
institutions, and to be able himself to turn the learning he acquired for 
the purpose of original discovery had to go there, not a raw product, but, 
at all evente, a half-prepared human product. He should go there not only 
anxious to learn, but ready to learn. 

The persons who were responsible for the manufactures of the country 
were the manufacturers. It was perefctly useless to turn out highly- 
trained and capable servants if there were not to be employers for them 
when they were turned out. He did not know whether in Germany, for 
instance, they might not have overdone the matter. Something must be 
very wrong when he saw the extraordinary difference in the practice of 
the t German, and, in some at all events, of the English firms. He was 
speaking on a subject which he only knew at second-hand to people 
who knew the whole thing at first-hand, but unless his information 
greatly erred, they would find if they went to Germany, at all evente 


a few years ago, and atudied the equipment of one of the great. 


German industrial concerns—electrical, chemical], optical, or what not—a 
proportion of scientifically-trained students in the German manufactory 
enormously in excess of anything commonly thought necessary in this 
country. There was not the least use in the Manchester Corporation 
turning out competent students if those students were not to find employ- 
ment when they were turned out. The tradition of the great manufac- 
turing establishments would rather tend to make people say that the place 
in which to learn was not in.the lecture room but in the shop, not at the 
feet of skilled professors, but actually among the artisans who were carrying 
on the industry. There wae a great deal of truth in this, and probably we 
gained a great deal by our extreme anxiety to make industrial training 
tical trainiog. But he felt confident that they drove that truth too 
ar, and that, however sound the instinct might be which lay at the bottoin 
of it, they were working it too hard at the present time. If they really 
did mean toturn the brains, muscles, enterprise, energy, and the inventive 
skill of their country men to its best purpose, it was necessary to place 
among the directors of industry these who bad not merely practical know- 
ledge. They must give them, in addition, that complete scientific training 
which had become more the basis of our whole industrial fabric. He did not 
deny there might bedapgersin that course. Every policy they adopted required 
watching, every policy they adopted would petrify into some stupid and 
pedantic rules unlees they kept close to the ever-varying realities of life. 
There might, possibly, be a certain danger tbat they would have a quasi- 
scientific and industrial orthodoxy, which would stand in the way of quick 
development in every new discovery in mechanics or in science, The way 
to meet it was to remember that true theory and true practice could never 
be divorced without loss to both, and that the ideal for which they had to 
s rive was not that of simply imitating the processes of those who went 
before, but imitating their energy their anxiety to take the best the world 
bad to give—the world both of practice and of theory, in the changed and 
ever-changivg conditions of our time. Then institutions like that school 
would bear all the fruit of which they were capable. They would see the 
marriage of science and industry far more fertile and productive of good, 
and those who had called on Manchester for this great effort of municipal 
liberality might feel that their labours had not been thrown away, but 
that they bad done great things for the growth, the maintenance, the 
expansion of those industries on which the health and existence of the 
community depended. 


Long-distance Transmission.— The Railway and Engineering 
Review of Chicago states that electricity is now being trans. 
mitted 173 miles for lighting San José, Cal., and also for run- 
ning the street car lines and many of the manufacturing 
industries of the city. The power plant is in the Sierra 
Nevada mountains, and transmission is over aluminium line 
wires. 
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ELECTRIC TRACTION IN ITS RELATION TO 
EXISTING RAILWAYS.* 


BY MR. J. W. JACOMB-HOOD. 
(Chief Engineer London and South-Western Railway.) 


In England and Wales there are some £40,000,000 sunk in steam 
locomotives. The replacement of such a stock of machinery, at а 
cost probably still greater, is a financial problem that in itself must 
tell against change. The cost of complete electrical equipment on 
our (the London and South-Western) line of 971 miles of territory, at 
the low estimate of £5,000 per mile, would amount to more than 
4$ millions of money, involving a saving of £160,000 annually to 
provide interest alone. . 

But as regards * branch” and * urban and suburban ” services the 
case is probably different. It can be shown that it is the exception 
for branch services of themselves, worked by steam locomotives, to 
makeanything like so largeareturn on capital outlayas trunkservices, 
to which, indeed, they are now commonly regarded as only feeders. 
The question arises as to whether they could be made to pay of 
themselves by the development of local traffic, if increased services to 
stimulate local as well as general demands could be given at less cost 
per unit than now. It is certain that the comparatively heavy trains 
of coaches drawn by steam locomotives, running, as they must do. 
under present organisation, at long intervals, do not encourage local 
travel ; and it is equally certain that the strain of the traffic on 
branch lines, concentrated upon one train, at times to suit the trunk 
line service, and handled by a staff that is normally more than 
sufficient, but at times of pressure is inadequate, does a great deal at 
busy seasons to interfere with the efficiency of the trunk service by 
delays at the junctions. | 

To run more frequent steam locomotive services with the attendant 
heavy station expenses, often on a main line scale, would probably 
not produce enough traffic to pay for the increased cost. Sceam is 
handicapped, as I have already pointed out, as compared with elec- 
trical power, by its inability to provide high acceleration of speed 
after starting, and by the necessity of either drawing its maximum 
load or wasting power. We are aware, to our cost, of no inconsider- 
able loss of traffic already, due to our methods not providing the 
facilities that the growing demands of the public require. We are 
running long trains giving & greater load per рее even at full 
complement, than is necessary, at comparatively long intervals, with 
low acceleration, and therefore at low over-all speed. In conse- 
quence of the necessarily wide intervals between trains, our accom- 
modation for the moving mass of the public is often insufficient for 
four hours out of 18, and for the other 14 hours the heavy indivisible 
trains, with all the fuel necessary to generate power to draw them, 
are running with loads that probably do not exceed in normal times 
"s per cent. of their capacity, and that often fall below even that 

ure. | 

8 Pirat of all, we must have self-propelled cars, or trains of cars, of 
which a large number are self propelled, to secure economy of pro- 
pelling power iproportionate to the length or weight of any train. 
hen we must have higher acceleration and quick retardation of 
trains, in order that the stoppages may be frequent without reducing 
the over-all speed of a journey, and that the time of each journey 
may be reduced to its lowest point. Aud not only must we reduce our 
traction or running expenses per unit, but, in order to assure a return 
on outlay, we must do something to cut down our fixed working 
expenses, 
tation expenses must be reduced, either by the introduction of 
zone fares, or by the issue of variable fare vouchers on the trains. 
The cost of staff and lighting, and, perhaps, the upkeep of buildings, 
can be reduced by some such methods. Then the cost of signalling 
trains under certain systems of traction is capable of reduction, and, 
further, the wear and tear of the road will certainly involve less cost 
when free from the destructive effect of the passage of ill-balanced 
reciprocating steam locomotives. | 

To interpolate a remark upon a side issue, it will be of interest to 
consider amongst ourselves hereafter, how we can, if at all, separate 
such services as will follow from the above demands from our long- 
distance services. Shall we be able to devote some of our existing 
running space to one class of traffic and some to another, or will it be 
necessary to provide additional space ; and, if so, shall it be above 
or below existing running levels ? 

We now know, if I am right in my surmises, what we lack, and 
what must be provided for our urban services to meet our wanta. 
The question we have still to consider is whether electricity alone 
can give us at least cost what we need, or whether there are not 
competitors in the field. 

That electricity can give us a means of improving our services on 
the lines I have indicated we are now quite certain, and if the evident 
advantages are not counterbalanced by too high a cost of equipment 
we shall certainly look-no further. | 


* Extract from Paper read before the London and South-Western Rail- 
way Debating Society, and published in the official circular of the 
Tramways and Light Railways Association. 
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Mr. Jacomb-Hood then took his own line as an example, and 


speculated upon its future as follows :—We have four lines of way 


from Waterloo on the main line to Hampton Court junction, and 
tively.small expense, we can have four lines 
on the Windsor side, as far as Twickenham. Two of these lines 


further, and at com 
might be devoted exclusively, say from Nine Elms junction down- 


wards, to suburban quick services. This would give the means, at 
outlay beyond the cost of new equipment, of 


practically no capi ay 
running a series of loop and quick return services, as follows :— 

WiNDsoR LiNE.— Waterloo, Barnes, Hounslow, Twickenham, Richmond 
and Waterloo, and vice versa. 

Waterloo, Barnes, Richmond, Twickenham, Kingston, Wimbledon, 
Wandsworth, Waterloo, and vice versa. 

Main Ілме — Waterloo, Hampton Court, and vice verea. 

Waterloo, Surbiton, Cobham, Guildford, and vice versa. 

Waterloo, Wimbledon, Epsom, Bookham, Guildford, and vice versa. 

Such services could be arranged to give accommodation at normal 
hours between the points named, as below :— | 

Between Waterloo and Barnes, and vice versa, 13 trains per hour. 

Between Barnes, Hounslow, Twickenham and Richmond, and vice versa, 
10 trains per hour. 

Between Twickenham, Kingston and Malden and vice versa, three trains 

r hour. 

"Between Wimbledon and Wandsworth and vice versa, three trains per 
our. 

Between Waterloo and Wimbledon and vice verss, 10 trains. per hour. 

Between Wimbledon and Hampton Court and vice versa, eight trains 
per hour. | . 9 

Between Surbiton and Guildford and vice versa, three trains per hour. 

Between Raynes Park, Leatherhead, and Effingham Junction and vice 
versa, three trains per hour. 

All trains, of course, having the Waterloo terminus as their point 
of origin and ultimate destination. 

Between Nine Elms Junction and Waterloo terminus it might be 
necessary to provide lines for this traffic ata higher level than the 
existing roads, ending in loops at the terminus that would allow of 
continuous running into and out of the station. Sach services would 
involve the use of about 40 trains. As power would have to be pro- 
vided to meet the utmost demand, when all the 40 trains might be 
starting together, and when they might all be composed of a maximum 
of three motor care, each seating 60 persons, and weighing, say, 30 
tons, the maximum output of power required would probably reach 
7,000 H P., or, say, about 5,000kw. This could be arranged for in 
perhaps three power stations of 2,000kw. capacity eacb, situated 
conveniently for water, one by the river side at Wandsworth, 
another in the fork at Fulwell,and a third, perhaps, by the Mole 
river at Cobbam. 

The train mileage per annum by such a service would amount to 
about 5,000,000, and the ton mileage to about 250,000,000, against a 
present train mileage, on the eame routes, of about 1,500,000 per 
annum. 

The capital outlay involved in such a scheme, taking figures 
quoted by Mr. Langdon, and representing some £9,000 mile of 
railway to be equipped, would amount, over the 70 miles that might 
be so electrified, to £630,000. The annual interest on this sum at 
3} per cent. would amount to, say, £20,500, and this is the annual 
sum, after deductions for possible economies and addition of the 
extra cost of train running, that would have to be earned beyond 
present takings before a financial improvement could accrue to the 
stockholders, Economies in reduction of expenses at stations should 
average at least £100 per station per annum. Fifty stations are 
affected, and therefore the saving under this head would be £5,000. 
Some form of automatic or simplified signalling would reduce 
expense of working that might be put at a moderate estimate at £50 
per mile per annum. From this source the saving will, therefore, 
amount to £3,500 per annum. 

Expenses of running at present cannot be put at less than 10d. per 
train-mile. For the 1,500,000 train-miles per annum now run the 
expenditure is therefore £62,500 per annum. Under the scheme 
I have outlined the cost per train-mile for running alone should not 
exceed 54. per train-mile ; 5,000,000 train-miles per annum that are 
contemplated will, therefore, cost £104,200, or £41,700 more than 
at present. This would leave an annual sum of £53,700 that would 
dem to be met by additional traffic. What are the prospects of 

8 К. 

Assuming our present trains in suburban services to carry 30 pas- 
sengers per train-mile—no large assumption—the total number now 
carried 1 mile is 45,900,000. Shorter and more frequent trains will 
not, perhaps, carry more than half the number of passengers per train- 
mile, or, say, 15. If eo, our new services per annum would carry 
75,000,000 passengers 1 mile, or 30,000,000 more than at present. 
Dividing the increased charges to be met by our increrse in number 
of passengers, we see that each extra passenger must contribute only 
043d. per mile to the coffers of the company before a return on outlay 
is secured ; and every fraction of 1d. above that means additional 
profit, во little as ү. per mile per passenger being all that is neces- 
sary to secure 1 per cent. on capital outlay. 

It will naturally be asked, what is to become of the goods ser- 
vices on the suburban lines I have spoken of? If any such rapid 


transit scheme as I foreshadow were to come into operation, goods 
services would have to be performed, as they are very largely now, 
at night, the tractive power being electric locomotives, e power 
specified will provide amply for this. Parcels services and “smalls” 
might be performed in the daytime, but it is likely that it would 
pay companies to let this business pass into the hands of express 
companies, who would handle it more economically and efficiently, 
ыу by road motor service. Passengers’ luggage ie, of course, a 

fficulty, but here, again, the demands of the majority of the public 
must be a law to the community, and although there might be 
trouble at first, travellers would soon learn to let their heavy luggage 
look after itself by night services, and to be content with the least 
possible hand luggage. 

It will be noticed that my estimate takes no account of works 
necessary to perfect these suburban services. Such works must be 
common to any scheme of traction, and I have, therefore, neglected 
them. My scheme as detailed is, of course, sketchy, and perhaps, to 
some extent, visionary, and my figures can only be very rough 
guides; but I think it likely, nevertheless, that the line of argu- 
ment I suggest will some day be worked out closely and will lead to 
practical result. 


THE USE OF ELECTRICITY IN IRON AND STEEL 
WORKS.* 
BY F. KYLBERG. 


In recent years,as is generally known,the application of electricity 
to the driving of mechanical appliances in ironworks has grown to 
au кые extent. This may be due, primarily, to the fact 
that the cost of generating the electric current has been reduced 
beyond all ои conception, and the time ів even now within 
measurable distance when modern central power stations driven by 
blast furnace gas will render the use of electric power in iron and 
steel works Linden still more general In fact, it appears probable 
that at no distant date both auxiliary steam engines and hydraulic 
power will be entirely superseded. 

Hitherto the necessity has existed of laying down extensive steam 
boiler installations, for the heating of which either coal or blast 
furnace was required. Despite every effort to effect 4 reduction in 
the consumption of steam by the introduction of central condensing 
and cooling plants, as well as by increaeing the efficiency of the steam 
engine, it was, nevertheless, found impossible to lower the cost of 
generating the power by these means till it approximated to that 
attainable by the use of direct-driven.gas engines. The blast furnace 
owner of the present day can, in fact, avail hims elf of & free supply 
of thousands of horse-power. Further developments in this direction 
will, no doubt, lead to modifications in the construction of the blast 
furnace and to the perfection of it, not only as a pig-iron producer, 
but also as a gas producer. "This, again, involves the adoption of the 
requisite modern gas-purifying plant,the need for which had formerly 
never been experienced. 

The development of the blast furnace gas engine and the electric 
potential possibilities thus opened up gave occasion to the metallur- 
gical engineer to employ this energy in driving machinery of every 
conceivable variety. The American works in particular, which are 
laid out for production on a large scale, have achieved wondera in the 
use of electricity, although they have only recently begun to employ 
gas-driven engines. These American appliances have often been 
introduced into Europe without regard as to whether they were 
adapted to Europeau conditions, with the consequent result of occa- 
sional failure, The author proposes in the following Paper to describe 
some developments based on American experience and adapted to 
European requirements. 

Gas. driven Engines for Generating Electricity in Central Stations.— 
Descriptions of the central power stations and gas-washing plant at 
the Differdingen ironworks and at the Diidelingen Eisenbütten- 
Aktienverein in Luxemburg appeared recently in Na ud Etsen.t 
in which much information was given regarding the consumption of 

per horse-power per hour, besides a number of analyses. Adci. 
tional interesting facts have since then been noted during the long 
riod of constant working of the blast furnace gas engines at Differ- 
ingen, and by the kindness of the managing director the author has 
been permitted to publish these. In Differdingen there are niae 
blast furnace gas engines of the Cockerill system, each of which con- 
sumes, according to the various tests made, 29 cubic metres of gas 
per horse-power per hour. Of these nine gas engines, each of 
600 n.r. six are available as blowing engines for the four blast 
furnaces, and the remaining three for the generation of electric 
energy for the works. Besides these there are two smaller gas 
motors, each of 75 H.P., for the purpose of electric lighting. The 
gas-washing installation at Differdingen is also working at the 
— ' ͤ ĩ — 


Abotract of a Paper read before the Iron and Steel Institute. 
t Issues of May 1 and 15, 1901. 
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present time in a manner which exceeds all anticipation. The results 
of trials have shown that the gas which comes direct from the blast 
furnace contains 10 grammes of dust per cubic metre. It is proposed 
now to follow this gas in its progress through the cleansing process. 

On issuing from the apparatus for extracting the moisture the dust 
contained in the gas is already reduced to 4 grammes, On reach- 
ing the first fan the gas only contains 3 grammes of dust, having 
deposited 1 gramme during its passage through the mains. After 
passing the first fan, and at the entrance of the second, the dust in 
the gas is reduced to 1:5 grammes, and after issuing from the secon 
fan the quantity of dust has fallen still further from 0 to 0:3 grammes, 
and the gas enters the engine with only 0:1 to 0 075 grammes of dust 
per cubic metre. , 


It has, moreover, been observed at Differdingen that, in order to 
obtain the above degree of purity in the gas, it is necessary to inject 
1 litre of water into the fans for every cubic metre of gas passin 
through. The pressure of the fans during these operations is equ 
to a pres ure of a column of water of 8in. in height, and is equivalent 
to an increase of temperature of 8°C. to 10 C. Referring again to an 
article by Mr. F. W. Lürmann in Stahl und Eissn,* upon the applica- 


SCALE OF FEET 


metres of gas are required per horse-power per hour, the amount of 
horse-power obtained per ton of pig-iron is 690 H. p., which is directly 
convertible into electric energy. Since at the present time the 
extreme difficulties which were at firet encountered in the applica- 
tion of blast furnace gas engines, due to the impurities of the gas, 
have been obviated, and since it is possible to transform by simple 


Fic. 1.—ELECTRIC ORE TRANSPORTER BELOW THE ORE BINS AND ELECTRIC BLAST-FURN ACR CHARGER. 


means the great excess of blast furnace gas into electric energy, it 
may be said without exaggeration that it is the duty of every blast. 
furnace owner to provide in his works the means of generating this 
electric energy. mE 
Electric Shunting and Mine Locomotives.—The great advantages of 
the utilieation of electric power as compared with steam are particu- 
larly noticeable in this connection, as is proved by the reduction in 


Ба. 2.—TROLLEY or 8'5 TONS CAPACITY FOR BrasT-FURNACE CHARGER. 


tion of blast furnace gas to the direct production of power, data will 
be found which show that for the production of 1 ton of pig-iron 
4,500 cubic metres of gas are generated, of which 10 per cent. is lost 
by leakage at the throat of the blast furnace, and 50 per cent. is con- 
sumed in heating the blast, leaving available for driving the gas 
engines a surplus of 2,000 cubic metres, Assuming that 29 cubic 


* March 15, 1898, 


the cost of working and an efficiency hitherto unattainable. The 
two types of locomotives which have proved most serviceable are, 
first, the shunting locomotive of medium tractive power and high 
speed, and, secondly, mine locomotives of high tractive power and 
low speed. The following are the chief points in the construction of 
standard electric locomotives :—Each axle is driven by a special 
motor, by which means great efficiency and high tractive power are 
aseured. The motors are, moreover, arranged that any one of them 
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can be cut out if desired, and as the result the speed ot the engine 
can be regulated according to the load. The shocke experienced at 
starting and stopping are also less severe. In the smaller steelworks, 
where the use of locomotives would not be profitable, electrically- 
driven capstans can be employed to advantage. The driving 
mechanism of these capstans is enclosed in watertight cast-iron 
casings, which are placed beneath the level of the platform, so that 
only the round warping end of the capstan projects. These capstans 
are usually constructed with a tractive power of 5 tons, 


Ore and Coal Transporting Appliances.—The construction of ore and 
coal unloading appliances was first deve'o in the United States, 
an arrangement of this kind being, indeed, necessitated by the vast 
quantities of coal and ore which required transportation in the 
harbours or ironworks in that country. The transport of the 
materials upon the overhead track is effected by means of an elec- 
trically-driven trolley equipped with a hoisting arrangement of 
simple design. This trolley can be constructed with either one or 
two jibs, within the range of which are the ship at the one extremity 
and the railway track at the other. The transporting capacity of the 
Rrown conveyers is considerable, varying between 80 and 100 tons 
of ore or coal per hour. 


Electrically-driven Ore-transporting Arrangements beneath the Ore 
Bins and the Electric Blast Furnace Charger (Figs. 1 and 2).—After 
the ores have been conveyed to the ore tipping ground or to the ore 
bins by means of the transporter, previously described, it is an essen- 
tial condition that the ore and coke should be transferred to the top 
of the blast furnace with the least possible handling and cost of 
labour. For the performance of this work also electric energy is 
admirably adapted. Fig. 1 shows a charging apparatus in the design 
of which particular attention has been paid to the following points :— 
(1) The whole of the mechanism is driven electrically ; (2) hopper- 
shaped trolleys are provided to run beneath the ore bins ; (3) a single 
hoisting arrangement serves several blast furnaces. 

Parallel to the row of blast furnaces are arranged the two ore and 
coal bins, which are filled direct by the ore transporter or froin the 
railway cars on a track above them. Below these bins runs a hopper 
trolley, which can be filled from any one of the bins above it. A 

latform is built оао row of blast furnaces, which conveys the 

opper to the hoist, where it is tipped into the hoisting skip. This 
skip is attached to a trolley (see Fig. 2) which is provided with a 
hoisting gear and runs on an elevated track above the blast furnaces. 
The skip, after hoisting, is conveyed by means of this trolley to any 
one of the furnaces, and the contents are automatically discharged on 
to the bell. Assuming that a single charge which the bell is capable 
of supporting amounts to 10 tons, the arrangement above described 
can deal with a quantity amounting to 200 tons per hour. 

Electrically- driven Pig-iron Casting Machine.—The chief advantage 
of the pig-iron casting machine, made by the author's firm, consists 
in cooling the moulds by causing them to pass through two water 
channels. By means of this arrangement the machinery is consider- 
ably shortened, and occupies much less space as compared with other 
similar machines, a point of great importance for ironworks which 
have only a limited space at their disposal. A further advantage is 
that, on account of the short travelling band, less power is required 
for driving the machine. The capacity of the machine is very great, 
amounting to about 60 tons per hour. At each end of the chains 
conveying the moulds is arranged an electric motor of 25 E. P. 


for driving. (Tobe мыйза) 
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LEGAL INTELLIGENCE. 


: — — 
Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION. 


At the conclusion of the argument reported in our last issue, the lengthy 
cross-examination by Mr. JOHN CONACHER was resumed. 

Mr. MOULTON: Now, as to the charging in Marylebone. What pro- 
portion of your consumers are charged 6d. per unit and what proportion 
5d. 1—1 do not know. 

And how many are not charged either price 1— This can be ascertained 
from the special contracts which are being got out. 

Are your special contracts on a printed form ! —As a rule they are on 
the printed form I have put in, altered to suit the altered ciroumstances. 

Who arranges the special terms 1i—Usually the secretary and the chief 
canvasser. When important cases arise the matter is referred to me, 
sometimes alao to the chairman. 

What proportion of the supply of mid-London is under special terms '— 
I cannot say. We deal with each case as it arises. 

Do you mean the secretary has authority to make these special con- 
tracts !—General authority, but of course the whole authority comes from 
the board. | 

Are all special contracts referred to the board ?—No. 
Special circumstances we are guided by the m 
the extent to which it represents a day load or 


In gauging the 
itude of the account, 
a load at night after 


the maximum load has gone off, the proportion of user for power or 
lighting, or anything which has to be taken into account in determining 
what e terms of the special contract should be. i | 

Have you many contracts which take power and lighting under one 
figure }—We have some. 

You made a suggestion in your examination-in-chief that, owing to 
Queen Victoria's death there was a decrease in consumption in 1901 ?—Yes, 
because it reduced the amount of entertaining in the district. . 

But you joined up more consumers ? —Yes, I agree. But the joining 
up of new consumers in any year does not bring its full effect until the 
year after. During the current year the increase in consumers is very 
much larger than ever. ` 

Well, with regard to the 218 consumers which you say were joined up 
the first four months of 1902, how many:of those are on special contracts: 
I see one, 44 lampe, which I think is an extension of an existing consumer's 
installation, under which there is a special contract. Simply an extension 
of his lamps. 

Have you ever got out the average price per unit in your mid-London 
and Paddington areas ! —I will see. | 

Now as to rental of meters. Practically the meter patents are running 
out, are they not? Meters аге now to а much greater extent open to the 
world ?—There are always new meters being introduced under new patents. 

Any person who is a large consumer it would pay to have his own meter! 
Alt is open to him to do so. 

I put it that, practically, no company can make any profit at all out of 
their meters ?—I cannot answer. | 

Now, have you found out how you make out more houses than con- 
sumers ! —Yes, I have already done so. I said there were 72 of our con- 
sumers who were supplied in. 214 separate houses ; and I have, therefore, 
added the difference—that is 142. (List of names handed in.) 

Now, are they building very much at the present moment in Maryle- 
bone — Building is just as active now as at the time the census was taken 
last year. (List of building operations handed in.) 

WITNESS : Before you pass from this subject I can give the date you 
asked for, when the reduction in charge took place. On Jan. 1, 1898, the 
price for private house lighting was reduced from 74d. net to 6d., and that 
was the date also on which we abolished the rentals for transformers and 
switches. 

Therefore, we have this, that in spite of a reduction of about 20 per cent., 
your increase in the number of units sold was practically stationary !—As 
compared with 1897, yes. But in 1897 the average rate fell 045d. and in 
1898 it fell 0°48d. 

You never told us of a reduction in 1897 !—Oh, yes. 

The UMPIRE: The reduction appears to have taken place in 1896.. 
You say its effect was felt in 1897 *—From March 25, 1896, we reduced 
the price for current for public and trade purposes from 74d. to 6d., with 
a further reduction to a. when the quarterly consumption reached five 
units per 8 c.p. lamp. The effect of that on the revenue of 1897 was to 
reduce the average price obtained by 045d. Then on Jan. 1, 1898, the price 
for private house lighting was reduced from 7łd. to 6d., and that brought 
down the annual revenue by 0 48d. 

Mr. MOULTON: That makes it still clearer that the increase would 
have been smaller than for the year before if it had not been for important 
reductions in price? — The increase would have been larger. 

The UMPIRE : It depends on whether you are speaking of increase in 
pounds or units. 

Mr. MOULTON: Has there been any reduction with regard to heating 
and motors /—That rate was first introduced as a special rate at 4d. some 
years ago, and we have made lower quotations from time to time, according 
to circumstances. We have special contracts for these. 

Now, have you ever made any inquiries into the cost of electric lighting 
and other systems of lighting, such as gas and petzoleum /—Yes, we have 
considered that, especially with regard to gas. 

Taking the test by light-producing power, what is the cost per 100 
candles of electricity !—I have not looked at the matter from that point 
of view. So far as I can find out, that is not the dominating consideration 
with regard to the production of electric light. It was stated by the gas 
companies, before a Select Committee of the House of Commons two years 
ago, that if they were to offer gas at 1s. per 1,000ft. they could not get 
their supply into such houses as we look to as taking a very considerable 
part of the supply of electric light. 

In competition with gas you say there is a certain class of houses which 
will take electricity, quite apart from the question or the cost of gas!— 
I believe so, & pretty wide class. 

You do not look for consumers in the poorer class of houses 1—Well, I 
do not know. We may do in the poorer houses what the gas companies 
have done—that is, provide penny-in-the-slot meters; and we are at the 
present moment experimenting with meters of that kind, so that we do 
not dismiss the poor houses. as a barren field for this enterprise, but we 
think the time will come, and may come very soon, when we shall be able 
to do for those houses what the gas companies have done. 

It is quite pleasing to hear of your dreams of the future, in which I 
include your tables, but I was not asking from that point of view ; I was 
asking about cost. Of course, when you begin to contemplate supplying 
a neighbourhood toa very large extent, the question of competition of gas 
will come in seriously /—You have been talking about the competition of 
gas on the basis of price only. That is only one element. There is the 
question of cleanliness, purity of atmosphere and saving in the cost of 
cleaning decorations, "These are important elements. 

Do not you think that I have seen the prospectuses of electric lighting 
ventures — Ves, very likely. 

Why do you use these familiar phrases. We know them by heart t— 
But I am not speaking of that which lies in the future, but what has 
actually taken place. These are the results of what the substitution of . 
electric light for gas has done. 
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Now, the population of Marylebone is not increasing !—No, it has been 
diminishing. 

Taking it on the present basis, have you calculated about what you sup- 
pose they will spend on electric lighting per head at the end of 1931 !— 
About £4 а head. 

There would be 15 lamps per inhabitant, aud they would spend £4 per 
head ?—The standard of lighting is increasing very much. 

The UMPIRE: What have you assumed about the population !—I 
think the population ought to remain stationary. I believe a considerable 
part of Marylebone may be used more freely for business purposes, but 
when that is done the resident population, of course, migrates. The pre- 
mises, the large shops and places of business, which do not count for 
population, become enormous consumers, and population is not the true 
divisor in a caculation of this kind, applied to an area like Marylebone. 

Mr. RYDE: Your £4 a head applies, not to customera, but to inha- 
bitants !—To the inhabitants, but I do not admit that to be a true basis, 
as the day population of an area like Marylebone, I have no doubt, is very 
largely in excees of the night population—that is to say, the population 
that sleeps in the borough. 

Мг. MOULTON: I put it that that is not the case at present, with 
the exception of one or two streets !—That is true, no doubt, but I think 
that will grow. In the course of time we shall have small workshops in 
many of the mews and back places employing a large number of people 
who will not live in the borough. At the present moment I believe there 
is a large amount of business carried on in the manufacture of furniture 
and other articles in back premises, where people are employed to a very 
large extent who are not counted as inhabitants of Marylebone. 

Now, you bave taken the total anticipated revenue from all sources, and 
have used the figures in making up your claim ?—We have. 

Under those circumstances I want to know the details of all your 
revenue, and I submit now that, figures like that having been used, I cannot 
be excluded from any examination into the sources of that revenue. 

The UMPIRE : You suggest you are entitled to see whether £235,474 
was really the total revenue from all sources, except rents of property, for 
the year 1901, and how it was obtained! 

Mr. MOULTON : I am entitled to. see clearly by what charges and in 
what areas that revenue is obtained, because you are going to take an 
average of that, and apply that as a factor for the purpose of calculating 
your tables. | 

Mr. CRIPPS: If the basis of the total is shown, that would be suff- 
cient for your purpose? The desire to go into details may raise what we 
have called illegitimate discussion. у 

Мг. MOULTON: І am entitlea to examine the charges. Supposing 
that revenue was obtained by extremely low charges in one part of the 
district and extremely high charges in another, I am entitled to look into 
that. You are actually applying that which is derived from the whole of 
the undertaking to guide the tribunal with regard to part. J am, in my 
cross-examination, all along going on Mr. Conacher's statement that these 
figures are based on the principle of no competition. Our case is that com- 
petition was practically certain, certainly probable, and that that makes 
these tables wholly inapplicable. I therefore say that here, where there is 
the total revenue, I am entitled to enquire how it is obtained. 

The UMPIRE: At present, I do not see that I can say more than that 
you are entitled to verify or falsify the figures that are here put forward. 
Of course you are not bound to accept them; and you are entitled to such 
investigation as is necessary to verify or falsify. 

Mr. MOULTON: Yes; but am I not entitled to something more than 
that? Am I not entitled to see from what work this total revenue is 
obtained? Iam entitled to see the prices at which things have been sold 
in order to obtain this total revenue, because if you are going to average 
over a system, you have to consider whether an average is a fair thing 
whether the different parts of the system give you the revenue under the 
same circumstances, 

The UMPIRE: As far as checking the figures here—I am taking for 
the present the revenue figures—it is quite obvious that those can be 
checked without any examination of the terms of the special contracte. 


Mr. MOULTON : Our view is that the contract between the Vestry and | 


the company was that all consumers should be entitled to the same prices 
as Holborn. Now, what we eay is that, in the presence of competition, 
what they call special contracts are not special contracts, but are only 
contracts for the purpose of keeping their customers together ; and that, 
practically, everybody there who chooses to suggest that he will go else- 
where, gets his current at a lower price. We are entitled to prove this. 

The UMPIRE: I understand that, but it does not seem to me to involve 
any necessity for our going into these special contracts. 

Mr. MOULTON: Yes ; because I want to correct this revenue. I say 
you may have obtained that revenue by overchargiog Marylebone. Iam 
not on the question of recovery of overcharges, or anything of the kind. 

The UMPIRE: We have given our ruling, rightly or wrongly, upon 
that, that the meaning of the clause in the contract was one which did not 
give you what you are now claiming. On clause 8 we ruled against you, 
and now you have tried another ground and we are against you on that 
ground also. 

Mr. MOULTON: If you are against me on that, we had better go to 
the Court at once and have it settled, because it із of very great importance 
to us to find out whether or not the prices that we know ruled in mid- 
London are prices applicable to Marylebone. If these contracts are practi- 
cally the contracts that they make in the face of competition there, and 
they are special only in the sense that a person says, * Look here, I will 
go to the other company if you do not give it to me at such and such a 
price," then, I say, the scale they are using there is a different scale 
to Marylebone, and it is of very, very great importance and substance. 
When I see that the average price in mid-London is very considerably 
below scale price—it is something like 4:344. when scale price is 5d. if the 
consumer uses а considerable amount — thedifferenceis something enormous. 


I am clearly entitled to find out whether there is a scale being used in mid - 
London which is not being used in Marylebone. 7 
The UMPIRE : Of course, you are using the word “ scale ” in a sense 
entirely different from the sense in which we have used it, and whieh we 
have given to it, rightly or wrongly. There is no question that the soale, , 
in the sense in which we use that pression, in mid-London is the same 

аз the scale in Marylebone. 

Mr. MOULTON : That is the printed scale, sir. What we have to oun- 
sider is, whether it is the de facto scale ; I am entitled to find out whether 
it is the de facto scale. Suppoeing I can show that to anybody who comes 
and says, I shall go to the other side if you do not put me on the 44d. 
rate," they say, Very well, we will put you on the 44d. rate." Then 
everybody in that district is entitled to that rate, andif everybody in that 
district is entitled to it, that is thescale. I do not want you to think that 
we are debatiog over small matters. We estimate the St. Martin's average 
price is 4-42d., the mid-London 4'584., and ours is 5:220. { 

The UMPIRE: I can see a very powerful argument from the mere 
statement of those figures, supposing them to be substantiated. What I 
cannot see is, what good is to be done in this inquiry, apart from any, 
technicality, by our going into the special contracts which may have been 
entered into between the Metropolitan Electrie Supply Co. and their 
customera in districts other than Marylebone. 

Mr. MOULTON: If I had known you were going to say the point was 
no longer open to argument, I should have proposed to go to the Court on 
clause 8 of the agreement with the Vestry. You will find from the short- 
hand notes that I asked you about it. 

The UMPIRE: You say: The printed scale, whether adhered to or 
not." Of course, if the printed scale is a mere sham, that is an entirely 
different state of things. I bave been assuming, as we are bound to assume 
in the absence of any suggestion to the eontrary, that the printed scale is 
& reality, and that it has only been departed from when circumstances 
have been shown which differentiated the position of the applicant from 
the position dealt with in the scale. You will be able to ascertain with 
regard to Marylebone whether the :cale has been adhered to or not, and 
we cannot deal with the case upon vague suggestions that the scale has 
not been adhered to. You had better wait ЫЙ the contracts are available. 

Mr. MOULTON: I am willing to wait provided my waiting is not 
misunderstood. | 

Mr. CRIPPS : These are original contracts, and there is an enormous 
number of them. If each is copied out it will take a longtime. We have 
the originals here. You can have access to the originals and have copies of 
any one you desire. 

Mr. MOULTON : Can I personally see them? I shall probably be able 
to say what details I want, and they can give me a list. 

Mr, BALFOUR BROWNE: Certainly, you shall have them to-night or 
to-morrow morning. 

Mr. MOULTON (to Witness): I put it to you that the average price 
per unit in St. Martin's under the St. Martin's Act was 4:424. in 1901 !—I 
caunot verify that now, but I will look at that. 

In the mid-London order it was 4-58d ?— Yes, I have made a note of that. 

In the West London it was #221. before deducting bad debt: t —Yes. 

Now ав to the table of working expenses, those are the working expenses 
of the whole of the system !— Yes, and the total revenue is the aggregate 
of each separate area's revenue. 

This concluded the seventh day's proceedings. 


When the proceedings were resumed on the eighth day (May 27), 

Mr. MOULTON continued his cross-examination and referred to the 
special contracts which had been put їп. To Witness: I notice that these 
contracts are on your printed form with certain alterations — Yes. 

For instance, in one case the only alterations are: The consumer agrees 
to take the wholeof the electric energy required for the premises mentioned 
below from the company, and from no other company or person, for a 
period of not less than two years from this date." A contract of this kind 
anybody can enter into with you, and the charge for current per unit ia 
44d.1—Yes ; under similar circumstances 

The accounts are rendered monthly, and are settled by the consamer 
quarterly t—Yes 

Then why is not that a scale. Anybody can have this contract who is 
prepared to take 500 16 c.p. lampe !—Not only the number of lamps, but 
the time the lamps are used are considered in the charge of 44d. per unit. 
In that contract there are a large number of basement lights, and the 
particular business carried on there involves a considerable use of the 
lamps. "Those are the considerations that underlie that contract. 

The UMPIRE: Is that for profit or trade purposes — For trade, and at 
that time the charge for trade was 5d. 

Mr. MOULTON : How many units were used by this consumer ? —I could 
not tell you without looking, but the consumption was very large. 

Is this a type of contract ? — There is no rigid type. I should not like to 
say I could find another case identical in all respecta to that. 

The UMPIRE: There is nothing special about the term two years 
—No. 

So far as the face of the document discloses is there anything special 
except the large number of lamps ?— And the large use. 

Mr. MOULTON : There is no obligation to burn a certain number of 
hours ?—No ; no contractual obligation. 

Then this is what you call a special contract—a eontract with no special 
obligation at all, because as to the “two yeara from thie date," you have 
hundreds of contracts of that kind {—Yes, it is special in the sense that the 
scale charge has been departed from, and that is one of the elements of 
this special contract. 

In the next case, dated 1898, there is a blank for the price charged. 
There are three premises there—no obligation to take any number of 
lamps at all, and simply the most favoured nation clause. Do you call 
that a special contract ?—I do, the price is special. Where there Is a varias 
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ou from the printed price I think necessarily that must be a special 
contract. | 5 

The UMPIRE: We thought of asking that а table should be prepared 
with reference to the year ended Dec. 51, 1901, to show the number of 
unite which your company have supplied in Marylebone at 4d., 44d., 5d. 
and 6d. per unit. This would.show us how the average price which we 
have before us is arrived at. ; | 

Mr. MOULTON : We have now the definition that a special contract is 
wherever the scale price is de from. 

Mr. BALFOUR BROWNE: Oh, no. 

Mr. MOULTON : Mr. Conacher is on oath, and he says, Wherever we 
depart from the price it is a special contract." I have cases in Oxford- 
street, the Strand and Holborn, and 44d. per unit is given without any 
reference to the number of lamps, or any obligation to take current, or any 
alteration to the printed form. ЖЕ АА . 

The UMPIRE:-The documents themselves practically show little or 
nothing ; that is what I anticipated. What is necessary is to examine into 
the actual circumstances of each case before we can possibly appreciate if 
the difference of charge is right or wrong. i 

Mr. MOULTON : 1v is now a question of evidence. I have it that, with- 
out any obligation or variation of the contract open to everybody, there is 
а variation in price. Prima facie I have a right to say that is departing 
from the scale of prices. It is possible in certain cases there may be an 
answer, but this is a case of evidence and inspection. 

The UMPIRE: As far as Marylebone is concerned, I entirely agree. If 
you want to know, outside the document, what are the circumstances that, 
in the case under discussion, justify 44d., I should say you are fully entitled 
to go into it. 

Mr. MOULTON : But the point of equality of the scale between the two 
places is the most important point of our case. We want to see what the 
burdens of the undertaking are, We buy it with all its burdens, They 
cannot say, We have a right to charge you according to the profits we have 
made, if we can show those profits were made by disregarding their con- 
tractual obligatione, and, where there is a contract with nothing but a varia- 
tion in price, prima facie everybody is entitled to that, and surely we are 
entitled therefore to see it. May I put it in this way! Suppose we were 
to bring an action on that contract on behalf of ourselves and the con- 
sumers, we should clearly be entitled to find the price charged. 

The UMPIRE: Apart from the question whether you were the right 
plaintiffs, of which I bave my doubts, the issue would be to try if A.D. had 
been preferred to C.D., but that is not the issue here; all we have to do, 
and it is quite enough, is to arrive at the right sum to be paid by the 
Borough Council for the purchase of this undertaking. There is nothing 
illegal about the course the company has pursued in the ordinary sense of 
the word, but it is possible, at the end of the necessary inquiry, one 
might come to the conclusion that the charge made was a breach of a 
private contract entered into by the company with the Veetry. I can only 
add that we are all of opinion that you have not made out any case for 
going into circumstances in areas other than Marylebone of the charges 
below the ordinary charge of 6d. per unit. In order that there may be no 
mistake about the scope of our ruling, I wish to add that this ruling is 
that you are not entitled to go into the circumstantes of cases of individual 
consumers in areas other than the Marylebone area. I do not intend to 
exclude any obeervations which may arise when We have got before us the 
figure which has been promised of what is the actual price in other areas. 

Mr. CRIPPS: May I say that we understand your ruling is that there 
has been no case made up to the present moment that will entitle my 
learned friend to look into these cases with individual consumers outside 
the Marylebone area. We do not understand you in any sense to rule 
that in the course of the case the time may not come when there will b» 
further investigation of. charges in districts other than Marylebone. If at 
any time any such further investigation of these charges will assist the 
inquiry we put ourselves in the hands of the Court and will give every 

sible assistance. 

Mr. MOULTON : I say that we are entitled to complete inquiry as 
to the prices charged in mid. London, and the contracts under which those 
prices are charged. I ask to see the contracts under which the supply is 
given. We discover a large number of cases of supply at lower prices than 
tne supply under corresponding circumstances in Marylebone, as far as we 
cin tell, and I ask to see the contracts under which these lower prices are 
charged in mid-London as compared with Marylebone. 

Mr. CRIPPS: We want to get on, and my learned friend is evidently 
very anxious about this point, and though we take a different view, apart 
from any legal aspect of the case, we are prepared to meet him. On the 
understanding that it is a private inspection, our accountants shall tabulate 
the results in such form aa they think moet convenient, and then the 
accountants on both sides shall meet. i 

Mr. MOULTON (to Witness): Now, as to the 16 per cent., I cannot 

understand your having such a percentage on current used at works and in 
distribution. Surely the current used at works does not depend on Ше. 
amount sold ? —Well, the general experience of continuous-current com- 
panies, into which we have gone to some extent, is that the current losses 
at works and in distribution varies from 10 to 11 per cent. of the current 
generated. If we had been in the same position as such companies we say 
our losses would have been about those rates, but we have based our calcu- 
lation on figures which our own experience suggests we might be quite sure 
would cover these losses, and that rate is 16 per cent. . 
The UMPIRE: The question is, what basis you have taken it on. If it 
is 16 per cent. on the total generated, it should have been more! —No ; it 
would not have been correct to take it on the whole amount generated, 
because that included not only the loss common to all continuous-current 
companies, but the special loss which we are now eliminating. 

Mr. MOULTON: The amount of current used at the worke cannot 


depend on whether or not you have house transformers !—That is what 
вау, í | 
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-Mr, CRIPPS: Mr. Conacher says.16 per cent. of the amount generated 
is an ordinary figure representing the consumption of electricity at the. 
works themiselves. He says: We should have generated only 2,463,542 units 
if it had not been for the house transformers. To counterbalance the loss 
in house transformers we had to generate 3,956,228. Ma" 

Mr. MOULTON : But the actual current used at works. De you mean 
in lighting ‘—Lighting and small motors, and euch purposes as absorb 
energy at works. E i 

Do you include the exciting current !—No. 

Mr. RYDE: Is the first figure, 2,198,566 units, ascertainable from the 
books, and Also the last figure (3,956,228 units) — Les. 

The estimate of 16 per cent. i: concerned with the steps between those 
two termini — es. 

Mr. MOULTON (to Witness): Now, under your agreement with the- 
Vestry, which has been referred to many times, you were bound to have a 
self-contaiued system in Marylebone ?— Oh, no. 

Look at clause 1: First day of October, 1889. The undertekers shall, 
within six months of the date of the confirmation of the West London 
Order, provide and fit up generating stations at Rathbone-place (Oxford- 
street) and at South-mews /Manchester-square', at the places shown, and 
shall from and after that date maintaiu at such stations respectively a suffi- 
cient number of engines, machinery and appliances, to supply continuously 
from such stations such quantity of electricity as may bé required within the 
perish, not being less tban 85,000 lights." In view of that contract, theWilles- 
den supply was noi to be, necessarily, to Marylebone ? — That is not our view. 

Mr. CRIPPS: That is a question of construction. We do not agree. 
We must argue tba*. 

Mr. MOULTON : Very wel. Now, maximum demand in generating 
plant in area of supply. Firat, you cannot tell on any evening how much 
is being consumed in Marylebone and how much is being consumed outside 
Marylebone, is not that so !—Oh, yes, we can tell how much is being con- 
sumed in each area by measurement at the switchboards. 

Take Norfolk-crescent-mews. You have feeders going into Marylebone 
which bifurcate and go partly to Paddington and partly to Marylebone ? —Y es. 

You cannot tell how much goes to Paddington and how much to Maryle- 
bone ?—In that case we cannot accurately measure, but we believe the 
supply which went out from Norfolk-crescent-mews on the day of maximum 
load was practically half to each borough ; but I must leave that to the 
engineers, who advise me that that was the case, and I have estimated on 
that information. 

In the same way there are mains from Amberley-road which feed a 
portion of the Marylebone district and Paddington at the same time !— 
That is so. 

And you cannot tell how much went to either place from those mains! — 
I cannot tell. I have asked for the information and have obtained it, and, 
no doubt, our engineers can satisfy your engineers as to the accuracy of the 
figures put in. | . 

It is not measured ! —It is not metered. 

The same applies to Rathbone-place. The current goes partly into the 
mid-London area and partly into Marylebone !—Yes, and a fair apportion- 
ment was, I am told, made on the eame day. 

Your generating plant was woefully deficient for that supply 1—16 was 
deficient ; I do not accept the adjective. 

If you had to supply 4,586k w. and had only 2,335kw. capacity of boilera, 
do not you think that would approximate to woe ! We admit those were 
the figures, and you will make your own deduction from them. 

The cross-examination of Mr. Conacher then turned upon the estimates 
made in the tables presented by the Metropolitan Company dealing. with 
the plant installed to meet the demand of current at Dec. 31, 1901. 
Mr. Moulton questioned Witness as to whether, if this date was to be taken 
as that upon which the Borough Council is to be held to have acquired. the 
company's Marylebone undertaking, certain allowances made in the tables 
as to the capacity of the stations in the area were not over-eetimated. 

The UMPIRE asked whether it had been agreed that Bec. 51, 1901, was 
accepted as the decisive date. 

Mr. MOULTON : I thought it was decisive, and that that had been 


Mr. CRIPPS: Suppose that since that date we have been carrying on 
the concern properly, and making expenditure, that will be allowed for. 

Mr. MOULTON : I think Dec. 51, 1901, should be the date. I-do not 
understand the expenditure that has been going on since. A 

Mr. CRIPPS: If we have properly expended sums in carrying on the 
concern in an ordinary reasonable way, we should be repaid from that date. 

The UMPIRE: If Mr. Moulton eáys that we are to ascertain the price 
as оп Dec. 31, 1901, and that everything -subsequent is matter of account, 
that is one thing; if he says we will protect ourselves to Dec. 31, 1902, we 
have to look at the matter in another.way. I should like to know which 
method of dealing with the question we are asked to adopt. - 

Mr. MOULTON : Our legal position is the date of the notice to treat, 
but it is so obviously better to go to Dec. 31, 1901, that we are willing to 
take that date. As to what has happened since, it will be a question as to 
what the rights of the parties are. 

The UMPIRE: We may take it, then, that the date for ascertaining 
the value of the undertaking ie to be Dec. 31, 1901 ? 

Mr. CRIPPS : And tbat all our tables are on that basis. 

The UMPIRE : I do not whole-heartedly assent to that statement. 

Mr. MOULTON : In our view our legal position is that the date which 
decides it all, is the notice to treat, but in the case of accounts as to profits 
and that sort of thing it is much easier to take Dec. 31, 1901, and we will 
do, as is so often done with regard to rent and outgoings, and cases under 
the Lands Clauses Act—take it up to there for profits and outgoings. 

The UMPIRE: Yes, as if notice to treat was given on Dec. 31, 1901, 
instead of some day in November. | 

Mr. MOULTON : So far as outgoings are concerned. But suppose they 
made a contract between notice to treat and Dec. 51, it would not cover that. 
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The UMPIRE: I am not sure that we should be willing to have that 
further complication ; I can understand that it might very well be agreed 
that notice to treat should be taken as having been given on Dec. 31, 1901. 

Mr. MOULTON : Our view is tbat since the notice to treat the company 
have worked so as to make Willesden indispensable to ue ; after the notice 
to treat, if they entered into any contracts which have that effec*, I do not 
say for one moment that I accept thoae. 

The UMPIRE: Then you are not in a position to give a definite answer 
to the question I asked, because you must not take it that we should be 
prepared to accept Dec. 31 for one purpose and not for all. It would 
simplify matters if you could tske Dec. 31, 1901, as the date of notice to 


treat. 

Mr. MOULTON: If it were mere simplification 1 would do it. But we 
must see if there was anything important happened between November 
and Dec. 31. 

(To be continued.) 


Oharges for Electric Current. 


Last week, at Manchester, the proceedings were resumed in the action 

brought by Mauchester Corporation against Messrs. Gilchrist & Co., elec- 
trical engineers, D :ansgate. (The former proceedings were fully reported 
in The Electrician for Sept. 26, p. 922.) 
. Mr. BELL, counsel for the Corporation, said defendants’ bill for the 
quarter ended March last for electric current was £4. 19a. 2d., and this 
had been paid. During the June quarter defendants’ premises were 
visited by an inspector, and it was found that a very large increase in 
in the number of lamps had been made, that these were of mixed 
candle-power, and that no notice had been given to the Corporation of this 
increase. When the account was sent in for June quarter defendants dis- 
puted the amount, but the measurements of the Corporation’s officials of 
the current consumed was an accurate one. 

It was urged for the defence that the Corporation had no powers to use 
measuring instruments for the purpose of shearing the June quarter, and 
that the bulk of the lamps installed had been put in for show purposes 
only, and that only a few were lighted at one time. 

In the retult the Bench held that 50 lamps was a fair basis to charge 
upon, and ordered defendants to pay £6. 9a. 6d. 


AN OIL TESTER. 


The eontrivance illustrated below is supplied by the Lahmeyer 
Electrical Oo. for testing the frictional coefficient of different grades 
of cil at varying temperatures, It consists of a short length of ehaft 
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running in a ring-lubricated bearing, and carrying a heavy flywheel 
at each end, producing the ordinary pressure on the bearing. This 
sbaft is provided with a pin coupling, so that the motive power 
(either electrical, mechanical or band can be uncoupled at any 
moment while running. The к усе is supplied in four types: 
electrically-driven, mechanically-driven, for hand power, and, lastly, 
for laboratory purposes, the latter type being provided with fly wheel 
for different bearing pressures, and also exact arrangement for 
measuring speed. In the case of the electrically-driven oil tester, a 
motor is provided with an output of about 3 Н.Р. running at a speed 


is any difference between the part of the copper 


of 1,800 revs. per min. and mounted on a combined base plate with 
the oil tester, to which it is coupled by means of a pin coupling. 

The method of testing is as follows: — The bearing is supplied 
with the oil to be tested, the motor is started aud a flywheel shaft 
is run at full speed for a certain time. The motor is then uncoupled 
and the time noted which the apparatus takes in coming to rest. 
The better the quality of the oil the longer the shaft will run before 
coming to rest. In testing the next quality of oil, the bearing is 
quickly cleaned by passing benzine and blowing out the bearing 
with an air current. This obviates any neceseity of taking the appa- 
ratus to pieces, and, we are informed, has proved to be sufficient. 
The frictional coefficient of various classes of oil can also be tested 
under normal conditions, as the apparatus is fitted with either elec- 
trical resistance coils with a wide range of regulation for warming 
the bearing to the desired temperature, or, in the case of the mechani- 
cally-driven set, by tubes in the oil reservoir through which the hot 
water may be , 

The oil tester requires about half & pint. The makers recommend 
that 1 з oil be tested to see that it is free from acid by dipping into 
it a polished copper plate and, after a time, noticing whether there 
plate which was 
immersed in the oil and the part left out. After this the oil is tested 
in comparison with other classes of oil in the tester as before 
described. To test whether the oil is likely to solidify it is put 
between two polished iron plates, which are laid together. Should 
the oil be at all liable to solidify, it will be found after a short tims 
that it is a difficult matter to move either of these iron plates against 
the other. Should, however, it be found that the oil easily with- 
stands this test, especially after being in stock a few weeks, the 
required quantity can then be ordered with safety. 


MUNICIPAL, FOREIGN, & GENERAL NOTES, 


— 


APPOINTMENTS VACANT AND PILLED. 


_A first-class electrical engineer is required for Glasgow Corpora- 

tion tramways. Salary £500. Applications to the general manager, 
Mr. John Young, 88, Renfield-street, Glasgow, by Oct. 22. See 
advertisement, 


. Messrs. A. E. Booth & Co., 16, New Union-street, London, S. E, 
invite applications for the position of resident engineer to King 
William's Town Electric Lighting and Cold Storage 
Co. nea Pier Africa). Commencing salary £350 per 
annum. See adyertisement. - 


An outside superintendent is required by the Electric 
Lighting {committee of Ilford District Council. Salary 
£150 per annum. Applications to clerk (Mr. John W. 
Benton), Town Hall, Ilford, by noon, 27th inst. See 
advertisement. 


The Streets committee of the Corporation of London 
invite applications for the position of testing assistant, 
to act ander difection of the electrical inspector. Appli- 
cations to town clerk, Public Health Department, 
Guildhall, E.C, by Nov. 1. Three men will also be 
required in the testing room at the Guildhall. Appli- 
cations to the electrical inspector, Public Health Depart- 
ment, Guildhall, EC. Further particulars appear in 
an advertisement. 


An ‘assistant is required, with first-class training in 
laboratory work and a knowledge of mechanical and 
electrical 5 and mechanical drawing. Appli- 
cations to Dr. J. T. Bottomley, C. E., 205, Byars-road, 
Glasgow. | 


An electrical engineer is required to look after an in- 
stallation at a colliery. See advertisement. 


> 2 2 . 
А A foreman mechanic is required for the tramway 
power station of Sheffield Corporation ne do dp Salary 
E130 per annum. Applications to Mr. A. L. C. Fell, 


si á general manager, Town Hall, Sheffield, by 20th inst. 
See advertisement, 


An engineer-in-charge is required by the Newport (Mon.) elec- 
tricity department. Applications to borough electrical engineer and 
tramways manager (Mr. Н. Collings Bishop), Town Hall, Newport. 
See also advertisement. А 


The Urban District Council of Handsworth and the Technical 
Instruction committee require a man and his wife as caretakers of the 
new technical school, the man to take charge of and manage the 
electric lighting installation at the Council House, technical school 
and other buildings. Applications to clerk to Council, Soho-road, 
Handsworth, by 29th inst. See advertisement. 


^ 
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The Bombay, Baroda and Central India Railway Co. require an 


electrical engineer. Applications to secretary, Gloucester House, 
Bishopegate-street With out, London, E. C., by 28th inst. 


Mr. John Taylor, M.Sc., of Acrington. has been врроцное teacher 
=з T A and physics at Crawford Municipal Technical Institute, 
ork. 


Bristol Corporation, on Wednesday, confirmed the appointment of 
Mr. W. B. Morgan as mains engineer, in succession to Mr. Jenkins, 
at £156 per annum, and that of Mr. A. J. Crowther, of Leeds, as 
assistant mains engineer, at £130 per annum. | 


Мт. R. N. Torpy has been appointed chief assistant engineer at 
шшш and Мт. T. К Stancombe, of Plymouth, engineer.in- 
charge. 


Mr. W. A. Turnbull, of Sunderland, has been appoiated junior 
ase istant at the Bury (Lancs.) electricity works. 


Mr. Arthur Jacob, M. I. E. E., has been appointed general manager 
of the British Schuckert Electric Co. (Ltd), Clun House, Sarrey- 
street, London, W.C. | 


Мт. А. С. Gilbert has been appointed assistant electrical engineer 
at Ilkeston. 


Mr. F. Dore, manager of the La Plata and Ensenada Tramway Co., 
пав ее appointed manager of the South American Light and 
ower Co. 


Alleged Death from Electric Shock.—An inquiry was held at 
Sutton Coldfield last week on the body of James Jones, aged 26, a 
cable jointer's mate, in the employ of Callender's Cable Co. Deceased 
was engaged in connection with the laying of electric mains for the 
Sutton Coldfield Corporation’s electricity undertaking. l 

AMBROSE HILLIER, foreman to Messrs. Callender on this particular work, 
said he was engaged with deceased at a feeder pillar in making alterations 
to sorne dead cables, and asked deceased to go to the other side of the 
pillar to pull the cable up from the bottom and hold it for a short time. 
When the cable had been boxed by witness, he instructed deceased to let 
go, but got no reply, and at that moment heard a hissing sound. Deceased 
had fallen or slipped forward, and his face came in contac’ with the live 
bus bar. He remained in this position 8 or 10 seconda, and died without 
regainiog consciousness. The blood found on the deceased’s face was 
caused by the fall. The maximum voltage across his body was 255 volts. 

Dr. FRAZxR, who examined the body, said there were slight signs cf 
burning and a small wound on the side of the позе, but he could not say 
whether deceased had died from the effects of electric shock or from an 
attack of syncope. 

Dr. BETTERIDGE, who made a post-mortem examination, said there was 
evidence of a diseased heart. He was of opinion that the electric shock 
was contributory to death. 

The jury returned a verdict of “ Death from electric shock owing to 
having a weak heart,” adding a rider that rubber mats should be provided 
for men engaged in this class of cable jointing work. 

A.8.B.—In a report recently issued it is stated that the number 
of members at Sept. 30, 1902, of the Amalgamated Society of Engi- 
neers was 92,629, against 92,426 at Aug. 31. There were 3,930 
members on donation benefit, showing an increase of nearly 500 for 
the month. The report contains an interesting reference to the 
bonus system, regarding which a good deal of discussion has arisen 
of late. The simple fact is (says the report) that employers in the 
engineering trade now have the right to introduce the bonus system," 
and Mr. S. Webb, in the monthly Journal of the Society, states 
that“ in the engineering trade neither the employers nor workmen 
are prepared for piecework, aud, therefore, the premium bonue system 
is an admirable expedient under the circumstances." 

Amalgamation of German Electrical Undertakings.— А cor- 
respondent of the Financial News refers to a plan of re-organisation 
of the Helios Company by the issue of preference shares to the 
amount of £612,500. If this amount is paid up in cash £200,000 
will be available as additional working capital. It is rumoured (con- 
tinues the correspondent) that negotiations are on foot for an amal- 
gamation of several large electrical undertakings, and in this con- 
nection the General Electric Co. and the Union Electric Co. are 
mentioned. 


Ashton under-Lyne.—The local plumbers’ society has renewed 
its protest against the Corporation employing members of the elec- 
tricity staff in making joints in the cables instead of. the work being 
executed by the local plumbers. The Council will not entertain the 
request, 


Ayr.—The salary of the tramways manager (Mr. F. Coutte) has 
been increased to £250 per annum. 


Belfast.— Messrs. Harland and Wolff have withdrawn their appli- 
cation of May 27 for a supply of electric energy for driving their 
machinery. In acknowledging this withdrawal the Electrical com- 
mittee of the Corporation point out that they are not responsible 
for the delay that has occurred. Messrs. Harland and Wolff's appli- 
cation was received on May 23, and on receipt of the guarantee on 
May 28 the application was granted, subject to the Local Govern- 
ment Board's sanction to the loan required for laying the maine. 


The Board held their inquiry on July 22, but no decision has yet 
been received from them. 

The Corporation have resolved that any person requiring a 
supply of electrical energy to any circuit, cable, or current-consumin 
device, while the same is or are supplied from private sources, shall 
be charged for electrical energy at the price from time to time charged 
by the Corporation to other consumers, and shall agree to pay to the 
Corporation a minimum amount per annum of £6. 103. per kw. of 
their possible maximum demand." 


Bermondsey (London).— Last week a proposal of the General 
Purposes committee to adopt incandescent gas lighting in St. Olave's 
and Rotherhithe was met by an amendment by the chairman of the 
Electric Lighting committee (Councillor Cox) that the matter bs 
referred back. This was carried by a large majority. 

Bolton.—The last report of the borough electrical engineer 
(Mr. A. A. Day) states that the number of consumers is 1,161, repre- 
senting an equivalent of 98,938 8 c p. lampe connected, and there 
are 98 motors, equal to 517 нр. The receipts for the September 
quarter were £6,782. 7s., against £7,126. 163. 7d. in the corresponding 
period last year. From April to end of September the income was 
£18,138. 158. 8d, an increase of £323. 83. 10d. 

Bradford.—Ia the Corporation’s omnibus bill powers are sought 
to make a special charge for provision of stand-by supply of electric 
current, to enfurce the queue system for regulating admission to 
tramcare, &, to exempt electric motora let on hire from distress, &c. 


Brandon.— Public electric lighting is being extended to Alum 
Waters, and the contract for erecting 15 incandescent lumps has been 
let to Messrs. F. Reid, Ferens & Co. 


Bridgend.—Sanetion to a loan of £6,886 for electric lighting has 
been obtained by the Council. 


Brighton —The Council are recommended to promote a bill for 
authority to supply electricity in the following districts outside the 
borough :—Rottiogdean, Ovingdean, Patcham, Falmer, Hangleton, 
Old Shoreham, New Shoreham, Kingston-by-Sea, Southwick, Port- 
slade, Aldrington, Lancing and West Blatchington. This recom- 
mendation was adopted at the meeting of the Council yesterday 
(Thursday) afternoon. 

A proposal by the resident electrical engineer (Mr. J. Christie) for 
improving the lighting of the entrancs to the Aquarium, which ha: 
baen endorsed by the Aquarium committee, was discussed by the 
Council yesterday (Thursday). The proposal is to outline the struc- 
ture in electric lights, with various points sharpened up by arclamps 
or more powerful lights. From 400 to 450 lamps would be required, 
and the approximate cost would be about £375. The scheme was 
approved by the Council. А 

The electrical exhibition atthe Aquarium (see last week’s Electrician) 
is to continue open until the end of next week. It has proved u 
great success. 


Brixham.— The Council will enter into an agreement with Mesara. 
Crompton & Co. for the erection of electricity works and the supply 
of current for public and private lighting, reserving the right to 
purchase at 7, 15, 22, 29 or 42 years. 


Cardiff —The Parliamentary committee resolved on Wednesday 
to apply for powers to construct additional electric tramway routes. 


Charlton Kings.—Cheltenham Corporation possess a provisional 
order for this district, obtained in 1900, and the District Council now 
call upon the Corporation to perform their obligations, and to lay 
mains in the compulsory area. 


Clacton —A short time ago the Council decided, by a majority of 
one, to establish electricity works, but an offer has now been made 
by the promoters of the Clacton and St. Osyth light railway to take 
a transfer of the order and to erect a generating station. It has, there- 
fore, been decided to call a public meeting to ascertain the opinion 
of the ratepayera. 


Consort of Electricity and Gas.—The spirit of sweet reasonable- 
ness pervaded the Paper read by Mr. S. Meunier at the Midland 
Association of Gas Engineers at Birmingham on Saturday last. The 
title of Mr. Meunier’s Paper was “Gas and Electricity in Combina- 
tior," and the object of the Paper was to show how great are the 
economies effected by a judicious blending of the works staffs of the 
two undertakings where they arethe joint property of a municipality. 

Mr. MEUNIER said the time had coms when it might be considered 
advisable to see whether the antagonism between what after all were 
twin industries working in the same fields, though by different methode, 
should not be stayed and be replaced by.a combination of forces, to the 
mutual advantage of both. This appeared to him to be the more necessary 
as established gas and electrical undertakings were threatened by com- 
binations of powerful syndicates proposing to supply gas for power pur- 
poses on the one hand, and electricity in bulk on the other, at prioes which 
appeared to consumers most alluring. The evolution of the gas industry 
had necessitated the etudy by gas engineers of many subjects, and gas 
engineers and managera were usually fully competent to design and carry 
out the great structural and engineering works connected with their pro- 
fersion, and a very large proportion of the training and experience gained was 
equally useful inconnection with electricity supply undertakings. So far th 
had not been the usual course in connection with members of the electrical 


THE ELEOTRICIAN, 


OCTOBER 17, 1902. 1045 


profession, the consequence being that a town’s electricity undertaking 
usually had to be placed in the hands of at least two, if not three, 
different gentlemen, each of whom were competent to carry out his 
portion of the work in a sound manner, but rarely with any con- 
sideration as to the future financial results of the undertaking itself, 
the consequence being that the electrical engineer in charge had so 
much more per unit to provide for on capital account than he should have 
had if he had been able to carry out the whole of the construction work 
himself. In his own town of Stockport the gas and electricity stations 
were about 200yds. apart, and the economies effected by the combination, 
although perhaps not quite so great as they would have been had both 
undertakings been on the one site, had still been very noticeable. In the 
fittings shop alone, work was done for the electricity department amount- 
ing to from £300 to £400 per annum, and the rapidity with which these 
repairs were carried out, and the extra supervision available were 
sources of economy ; the collection of accounts, keeping of stores and the 
general office routine work also effected great savings, and similar economies 
were effected in many both direct and indirect ways. Undoubtedly elec- 
tricity offered many advantages over gas in some respects, and the demand 
for electric current was bound to increase. Cost, however, was a great 
impediment to its advance, but the electrician would, he felt assured, 
derive benefit by beiog brought into close touch and by being able to study 
the methods and systems employed in such an old-established industry 
as gas manufacture, and in this way learn many lessons of advantage to 
him in his profeasion. He therefore counselled a policy of combination of 
these twin industries. 

A discussion followed, which was, on the whole, favourable to Mr. 
Meunier's views. At the same time, it was held by several speakers that 
in many directions gas and electricity must remain rivals, and, that being 
80, it remained for the gas manager to do the best he could for gas. 


Dalkeith.—Messrs. Crompton & Co. have acquired a site for a 
5 station, and plans for the proposed electr icity works have 

en approved by the Council. The right of purchase at 10, 17, 24 
or 31 years is reserv 


Death from Electric Shock. —At Newcastle an inquiry was held 
last week into the death of a miner named Bellamy, aged 25, who 
was killed in the Philadelphia Margarite pit by electric shock. 
Dr. Boyle, who examined deceased, said there were plain marks of 
burning on both arms, and death was caused by the shock. Evidence 
was given to show that the deceased, in endeavouring to clear the 
“way” after a roof fall, stood on the cable and immediately fell, 
death being instantaneous. The manager of the mine (Mr. H. Kirkup) 
said that the cable was well insulated and covered with indiarubber, 
and ir faultless until the fall A verdict of accidental death was 
returned. 


Devonport.—The capital expended on the electricity undertaking 
to date is £82,803, or £4,047 in excess of the sanction obtained. The 
engineer is preparing an estimate of the probable outlay required for 
extensions and a further loan will be applied for in due couree. 


Dingwall (N.B ).—The Council have entered into a provisional 
ment with Major Blunt for the erection of electricity works and 
for the supply of current for public lighting. The charge for current 
to рота consumers is not ќо exceed 6d. per unit and for public 
lighting 43d. | 
Dorking.— Application has been made for a loan of £20,000 for 
establishing electricity supply. The Council have entered into an 
arrangement with Edmundson's Electricity Corporation for the erec- 
tion, equipment and maintenance of the works for a term of years. 
The coneulting engineer for the Council is Mr. W. H. Trentham. 


. Dudley.—The Council are to purchase all the tramways and light 
railways in the borough. There are six tramway routes involved in 
this decision. 

Dumfries.—The Council invite offers for the transfer of their 
provisional electric lighting order. 


Dundee.—Electric current will be supplied to the Co-operative 
Society at 244. per unit if 25,000 units are taken for the year to 
May 15 next. 


Durban (Natal).—In connection with the proposed re-organisation 
of the harbour works at Durban, a committee which has had the 
matter under consideration recommend, among other things, that the 
Government should be asked to improve the mechanical equipment 
of the port, and hold a complete inquiry into the claims put forward 
for the use of electric power at the docks. 


Electricity in Mining.— An electric light and power installation 
has been put down at Hannen’s Oroya mine, Kalgoorlie, and an 
electric power plant is being put down at the Golden Link mine. 

Exeter.— The city surveyor is preparing plans, estimates, &c., in 
connection with a proposed electric tramway scheme. 


Failsworth.— On Tuesday the draft transfer of the Council's 
electric lighting order to the Manchester Corporation was adopted. 
Manchester has to approve. ; 


Gainsborough.—" As the Council find themselves compelled 
consider the electric lighting question,” the advisability of combining 
refuse destructor works will be dealt with conjointly. 


Germany's Telephone Service.—The total expenditure on the 
Government telephone service in Germauy to April 1, 1902, was 
£8,500,000, of which sum £1,100,000 was expended during the pre- 
ceding financial year. There were, on April 1, 322,281 miles of line 
and 2,024 public stations. The conversations on the service average 
2,205,966 per day, or about 804,000,000 for the 12 months. The 
public telephone stations in the chief cities аге as under: —Berlin, 
51,561; Hamburg, 20,823; Frankfort, 9,271; Dresden, 8,914; 
Leipzig, 8,725 ; Cologne, 7,484. The total number of employés in 
the service is 8,189. 


Halifax.—The question of the construction of a lift near Salter-. 
hebble for use on the tramways system has been postponed. A report 
from the consulting engineer (Sir Douglas Fox) confirms the recom- 
mendation of the borough engineer favouring the scheme, 


Handsworth (Birmingham) — The Board of Trade has called the 
attention of the Courcil that the Handsworth Electrical Lighting 
Order, 1899, has not been pat into force. The Council answer that 
the site for a generating station has been obtained, and that plans 
and specifications will shortly be prepared. The Council are about 
to purchase the undertaking of the South S:affordshire Tramways 
Co. within the district. 


Hanley.—A system of charging for electric current alternative to 
the maximum demand system has been adopted viz, for the first 
1,000 units per quarter 6d. per unit, second ditto 5$d., third 51, 
fourth 4$d., additional quantity beyond 4,000 unita 4d. 


Harrogate.—An inquiry was held yesterday (Thursday) into the 
application of the Corporation to borrow £416,400 for electric 
lighting extensions. 


Honley.—An inquiry into the application of the Council for sanc- 
tion to borrow £4,800 for erecting electricity works was held on 
Wednesday. There was some opposition. 


Horsham.— Application has been made for sanction to a further 
loan of £9,500 for electric lighting. 

Hucknall Torkard.—The Derbyshire and Notts, Electric Power 
Distribution Co. hope to be able to supply electricity in bulk by the 
middle of next year. 


Huddersfield.—The Tramways committee reported on Wedue:- 
day that they have decided not to proceed with the proposed tram- 
way extensions at present. The financial statement of the depart- 
ment for the six months ended Sept. 30 showed a revenue of £26 506 
on the electric cars and an expenditure of £26,339, or a surplus of 
007d. per car mile; and on the steam cars receipts of £2,554 and 
expenditure of £3,122, a loss of 2:85d. per car-mile. ` 


Launceston.—At a ratepayers’ meeting a resolution in favour of 
obtaining electric lighting powers was approved. 


Launceston (Tasmania).—The profit on the electricity under- 
taking for 1901 was about £1,200. 


Leyton.—For the first time the municipal electricity undertaking 
last year showed a profit of £709. 


Light Railways.—The Board of Trade, after modification, has 
confirmed the Bentley and Bordon Light Railways order. 

An inquiry was held by the Light Railway Commissionera on 
Thursday last into au D) a to construct light railways in 
Cranleigh district. The Commissioners decided not to accept the 
scheme as it was presented in an incomplete form. 


Liverpool.— An account of the progress made by the Tramways 
department during the past year was given by the chairman of the 
Tramways committee (Mr. S. W. Higginbottom, M.P.) on Tuesday. 
An agreement had been entered into with the Cheshire Lines Com- 
mittee for through bookings from St. Helens to Aintree. During 
the nine months ended Sept. 30, there had been an increase of 9 per 
cent, in the passenger traffic, Compared with 1897, the last year of 
the company's control, the increase in passengers had been from 
29,000,000 to 82,000,000 ; iu mileage, from 4,500,000 to 9,000,000 ; 
revenue from £219,000 to £380,000. "The average y stage is 
now 23 miles in length. The Garston tram ways had been taken over 
and equipped, and through communication had been provided from 
Garston to Seaforth, covering a route of 103 miles, The total cara 
in service had been increased from 365 to 400. Those cars ran each 
day 7,394 trips in and out of the centre of the city. The traffic 
commenced at 4:30 a.m. and finished at 12:30am. The efficiency 
of the system was being continually improved, and that was best 
evidenced by the decrease in the number of emergency calla for the 
nine months, which were as follows :—1901, 1,874 ; 1902, 866 ; or a 
decrease of 54 per cent. Car failures had declined by 29 per cent. 
Fatal accidents from 8 in 1901 to 5 in 1902. 40 cars specially 
equipped for comfort of passengers in bad weather had been placed 
in service. 


London County Council.—At Tuesday's meeting a loan of 
£18,356 was granted to Islington for electric lighting. 

Tramways.—The Highways committee reported on the оре 
temporary provision (pending the establishment of the electricity 
generating station at Greenwich) for the electrical working of the 
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New Cross and Greenwich section of the Council’s tramways. The 
London Electric Supply Corporation has space within its engine 
room at Deptford for the accommodation of additional machinery, 
and is willing that the Council should erect there two of the sets of 
plant which are being manufactured for the Greenwich station. The 
charge would be about 14d. per unit of electric current generated. 
Steam required to be supplied from the company’s boilers. The 
total cost of the erection of the engines with steam piping, switch 
r, temporary cables and ducte, &c, was £17,100, made up as 
ollows :—Steam piping, £2,500 ; switch gear, £1,000 ; temporary 
oables and ducts, and laying of same for connecting up tramways 
with Deptford temporary station, £2,500 ; alteration of car sheds to 
accommodate electric cars, £7,100 ; special track work, £3,000 ; removal 
of engines and generators from Deptford and re-erecting at the genera- 
ting station at Greenwich when completed, £1,000. lutions for 
carrying out the ements were to. 

In connection with the contract for the road work for the re- 
construction for electrical traction of the New Cross and Greenwich sec- 
tion of the tramways, it was agreed to insert a provision for a penalty of 
£1,000 a week for delay on the part of the contractors and for the 
allowance of a bonus at the same rate to the contractors if the contract 
period is shortened. | 

The Highways committee recommended that application be made 
next session for powers for the construction by the Council of a 
double line of tramways from the existing tramway terminus at 
Westminster Bridge-road, via Westminster Bridge, Victoria Embank- 
ment, and that portion of the subway authorised by the London 
County Council (Subways and Tramways) Act, 1902, between the 
Strand and the Embankment, to join at a point near the Strand the 
underground tramway authorised by that act, which, it is estimated 
by the Highways committee, will cost on the underground conduit 

stem about £51,500, Eu» cost of equipment. Consideration of 
this matter was adjourned for a week. 


Londonderry.—An inquiry has been held here into the appli- 
cation of the Council to borrow £35,000 for electric lighting 
extensions. The loan is required for plant and mains for giving a 
supply of current to private consumers. Mr. Todd opposed the 
application because the Corporation, elected on party grounds, was 
so split up and so influenced by party considerations, with officials 
largely appointed on party grounds also, that it was unfitted to carry 
on any commercial business successfully.” He held that lighting 
alone would not pay either the Corporation or a private company to 
work. The only chance of success lay in joining with it an electric 
an НЕ: scheme, &c. The consulting engineer (Sir Wm. Preece) 
supplied technical details. 


Lowestoft.— The report of the tramways deputation which 
recently visited Midland towns to obtain information as to a suit- 
able system of traction, was presented to the Council on Wednesday. 
The overhead trolley system was recommended, and the Council 
advised to adopt a double-deck single-truck car with stairways 
similar to those of the London United Tramways, and also a single- 
deck double-truck car of similar type to that used at Gateshead, the 
inside seats facing the direction of travel ; also, that a track-sweepi 
and watering-car be ordered, liu wa if possible so as to dea 
not only with the tramway track but with the whole width of 
street. 18 cars are to be purchased. There will be 4 miles of 
track. An offer of £500 had been made to the East Anglian Light 
Railways Co. for their light railway order for a line between Lowes- 
toft and Kessingland. 

The borough electrical engineer (Mr. Bruce) reported that there 
were 288 consamers, representing a total of 15,472 8 cp. lamps con- 
nected, an increase of 7,332 lamps for the past 12 months. There 
were also applications in hand from 26 consumers. 


Lye and Wollescote.—A provisional order was obtained in 
1899, but has not yet been put into operation. The Council, we 
understand, hope to come to terms with the Midland Electric Cor- 
poration for Power Distribution for a supply of current. The Board 
of Trade are inquiring. · 

Lyons.—In a report on the chemical and metal industries of this 
district by Mr. Liddell, H.M. Consul, reference is made to the rapid 
advance in the adoption of electric motors in the factories for which 
the district is famous. Electric driving plants are also being intro- 
duced in many pits in this district, and an electrical system of boring 
for soft strata has, it is stated, been successfully introduced by the 
Péronniére Co,, while the Firminy Co. has erected a 40 H P. pumping 
station at their Monterrad pit. These are only examples of a number 
of such installations which are now being rapidly put in. The use of 
electricity in blasting operations is also coming into more general use. 

Lyndhurst.—The New Forest District Council are not opposing 
au ичен for an extension of time for carrying out the provisions 
of the Lyndhurst Electric Lighting Order. 

. Malaga (Spain).— Los Tranvias Co. is a 
cession for constructing an electric tramway in Ma 


Mitcham.—An agreement has been entered into with Croydon 
District Council and the British Electric Traction Co. fora BRATE 


plying for a con- 
а, 


of electric tramways in the district. The Board of Trade has inti- 
mated non-approval of a clause in the ment relating to the 
re-purchase of the tramways by the parish. The matter will be 
farther discussed at the next meeting. 


Municipal Telephony.—Rotherham Council have decided to 
support the Sheffield scheme for a municipal telephone service for 
the district. 

Branksome Council have appointed a committee to confer with 
eee Corporation as to obtaining a municipal telephone 
icence. 


Newcastle-under-Lyne.—The Council have decided to appoint 
a resident electrical engineer. 


Norwich —The City Council will be recommended on Tuesday 
to sanction the issue of advertisements by the Norwich Electricity 
Co. for the purchase of a 600kw. steam dynamo at about £7,000. 
The company $ undertaking passes into the hands of the Corporation 
at the end of the year. 


Obituary.—Mr. H. Toothill, for many years chief of the General 
Post Office travelling telegraph staff in connection with racecourse 
work, died on Wednesday morning from heart disease. 

The death is also announced of Mr. Peter Brotherhood, the well- 
known steam engine builder of Lambeth, London. 


Pemberton.—Application has been made to increase the proposed 
loan of £45,000 for electric lighting to £50,000 to meet £2,700, 
2 overdrawn at present, and to provide £2,300 for the purchase 
of motors. j 


Plymouth.—The pl pacer have decided to seek powers to 
construct six additional electric tramway routes. 


Portsmouth. —O wing to increasing demands for electric current ex- 
tensions of the generating plant are projected. The Electric Lightin 
committee will shortly be called upon to supply current to severa 
of the Government departments, and for the winter of 1903 it is pro- 
posed to lay down two 50)kw. sets of plant. It is estimated that the 
Increased income for the year will be about £4,500. The superin- 
tendent (Mr. E. Price) has presented a report on the proposed 
extensions, acd a special meeting of the committee will be held to 
consider it. The contract for lighting the new Naval Barrack; has 
been sealed by the Admiralty, and negotiations are proceeding for 
installations at the Gunwharf and Eastney Barracks.  . 

Trial trips have been run over the Cosham to Waterloo light 
railway, and the Waterloo to Cowplain section is approaching 
completion. The Board ‘of Trade inspection of the whole route 
will take place in about a fortnight The Provincial Tramways 
Co. are considering a proposal to construct an electric tram way 
to Fareham. 


Post Office Telephones in the City of London.—At a meeting 
of City tradesmen last week, complaint was made that the Corpora- 
tion of the City of London were placing difficulties in the way of the 
erection of telephones in the great central markets at Smithfield, one 
person present complaining that his name had been in the tele- 
phone directory for several months, although he had not yet obtained 
connection with the telephone service. It was decided to bring the 
matter before the Corporation, in order that numerous subscribers 
awaiting connection may be accommodated. 


Presentation.— Mr. Gilbert R. Spurr, assistant engineer of the 
electric lighting department of Ilford District Council, was presented 
on Friday last, by Mr. Arthur Н. Shaw, the resident electrical engi- 
neer, on behalf of the staff and employés, with a marble clock, on 
the occasion of his marriage. 

Redditch.—The estimates for the ensuing half-year caused con- 
siderable discussion at the Council meeting on Wednesday :— 

Mr. JOHNSON alleged that the electric lighting undertsking was causing 
an annual loss of £2,420. f 

Mr. Warner (chairman of the Lighting committee) defended the under- 
taking, and criticised what he termed the extraordinary statement: of 
Mr. Johnson. The estimates showed that the undertaking made a demand 
upon the rates of only £1,000 & year and the estimates also showed that 
the undertaking paid back in current for lighting £1,084. 

Mr. JOHNSON, in reply, said the undertaking had increased the town's 
indebtedness by £20,000, and added ls. in the £ to the rates. Every 
other department had to suffer for the electric lighting. 

The es*imates were adopted. ' 

Sheffield.—The Heely-Wood Bank-crescent tramway extension 
will be opened on Nov. 1. 


Subiaco (West Australia).—4A proposal to erect electricity works 
at an estimated cost of £7,000 is betore the Municipal Council. 


Swansea.— The Corporation will give notice to the local tram- 
ways company of intention to purchase the undertaking in the district. 

The directors of the Dolter Electric Traction Co. offer to supply 
railway and hotel passes to Paris to all members of the Tramways 
committee and other members of the Council interested in electric 
traction, to enable them to see the electric tramway worked on the 
Dolter system in Paris. A committee has received instructions to 
visit Paris and to seriously consider the idea of adopting the Dolter 
system. i | 
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Swinton and Pendlebury—The Board of Trade wish to know 
what steps are being taken to put the Council's provisional order 


into force, and the Council reply is that they hope to obtain a supply 
electricity in bulk from the Lancashire Electric Power Co. by 
& 1 next. 


Transmission of Telegrams between Telegraph Offices.— 
There has recently been introduced into the working of the metro- 
politan telegraph area a new arrangement regarding the transmission 
of telegrams between office and office, of which the following details 
are published :— 

Hitherto it has been impcsaible for one outlying office within the metro- 
politan area to communicate direct with any other outlying office, no 
matter how long or short the distance, except in the few cases where 
direct communication by pneumatic tube exists ; and no two offices had 
sufficient interchange of telegrams to justify a special wire being exclu- 
sively maintained. The problem of abolishing intermediate transmission has 
been under the consideration of the Post Office officials for many years, and 
thesystem now being gradually introduced owes its inception to Mr. J. C. Lamb, 
second secretary of the Post Office. It is a combination of an improved tele- 

hone switchboard and service signals with the existing Morse telegraphs. 
cently Mr. John Gavey, engineer-in-chief, and Mr, E. Trenam, controller, 
accompanied by Mr. T. F. Purves, of the engineer-in-chief's office, made 
inquiries on, the spot as to the possibilities of the Belgian system of inter- 
communication for use in the metropolitan area. It was, of course, 
inadequate for eo immense and intricate a service, but it suggested the 
adaptation now about to be tried, the electrical and mechanical details of 
which have been worked out by Mr. Purves. At present all messages from 
one part of London to another have to be tranemitted at the Central office, 
written out, sorted, taken to the check table, sent by tube to another 
check table in one or other of the groupe, sorted again, and then carried to 
the instruments for tranamission. Under the new system this complicated 
work and consequent delay will be avoided in the following manner :— 
Each telegraph office in the metropolitan area will have a number. If one 
office, say, Islington, has a message for Clapham, the operator at Islington 
will touch a circular indicator key, on the top of which a white star 
will immediately appear. The touching of the key also lights a small 
glow lamp under Islington's number on the switchboard at the Central 
office. - The operator at the switchboard inserts a plug so as to 
connect with Islington, and that actuates the key and the white star dis- 
appears, thus indicating to the operator at Islington that his call is being 
answered. Then Islington replies by giving the number of the office at 
Clapbam he requires, and the Central operator, by switching on in the 
ordinary way, connects Islington and Clapham, and the message is there- 
upon transmitted direct from one office to the other. When the messsge 
bas been transmitted both offices depress their keys, which light a clearing 
lamp at the Central office, where the operator at once disconnects. It is 
intended to introduce this system gradually, and for the present only 138 
offices, or about one-fourth of the total in the metropolitan area, are bein 
included in the experiment. The whole system will be worked by a single 
set of accumulator batteries at the Central office. 


Tunbridge Wells.—At the inquiry on Friday last into the appli- 
cation of the Council: to borrow £10,000 for electric lighting exten- 
sions, the town clerk (Mr. W. C. Cripps) said there was no opp-sition, 
and the loan was required to meet the demand for electric current in 
the borough and suburbs, In 1896 the gross profits stood at £057, 
and had reached £3,941 in the present year. The number of con- 
sumers had increaeed from 144 to 670. The chief items included in 
the £10,000 were: For condenser and foundations, £1,421 ; cooling 
tower, £1,200 ; cables, mains, &., £2,764 ; 200 meters, £1,000 ; ser- 
vices and lampe, £500 ; feed pumps, £200 ; buildings, £633 ; boilers, 
£170 ; and several small amounts. "The porough electrical engineer 
(Mr. Boot) supplied technical details. 


Tunstall.— Negotiations have been re-opened by the Council with 
the Potteries Electric Traction Co. as to a transfer of the Council's 
electric lighting order. 


Victoria (Australia)—The Australian Mining Standard states 
that the electrical engineer of the Victorian Railways is preparing 
рм and estimates for the construction of an electric railway from 

righton to St. Kilda and another from Newmarket to Essendon. 
A conference of municipalities south of the Yarra is to be convened 
to consider a scheme of electric tramways to be carried out as muni- 
e undertakings. An offer has, it is stated, been made to the 

inister of Railways by a firm of electrical engineers to work the 
whole of the suburban railways electrically at a price said to be 
below an estimate recently prepared by the officers of the depart- 
ment. 

Wednesbury.—The Corporation have instructed their consultin 
engineer (Mr. F. J. Warden-Stevens) to proceed with plans an 
specifications for their electricity undertaking. : 


Wolverhampton.—The Council have resolved to erect an eight- 
cell refuse destructor, at an estimated cost of £13,580. 


Workhouse Lighting.—It was reported to the Lynn guardians 
last week that the cost of the electric lighting, &c., at the workhouse 
during the past quarter was £15. 98. 74d , compared with £23. 148. 8d. 
for gas lighting for the corresponding period last year, a saving of 
£8. 58. 04, besides other advantages. 

The Wandsworth and Clapham (London) Guardians have decided 
to adopt electric lighting for their new receiving wards. 


Swindon Guardians have applied fora loan of £1,900 to cover cost 
of an electric lighting installation at the workhouse. The amount 
of the accepted tender is £1,675. | 


Yarmouth.—A report on extensions of the generating plant and 
mains has been prepared by the consulting engineers (Messrs. Preece 
and Cardew), and on Wednesday the Council adopted the recommen- 
dations therein embodied. Sanction is to be sought for a further 
loan of £16,500, to be expended as follows: — Buildings £4,500, 
generating plant £6,700, mains £2,300, sub-stations, &c., £1,500, 
engineering and contingencies £1,450. К. 

The quarterly report on the electric tramways showed total income 
of £4,388. 13s, working expenses £1,821. 17s. 9d., interest and sink- 
ing fund charges £441, profit £2,125. 15s. 3d. 85,779 car-miles were 
run, and 843,324 passengers carried. Total receipts per car-mile 
12'28d., expenses үсе capital and interest charges 6 33d., profit 
per mile 5°951. Capital expenditure to date £43,000. 


Zarogoza (Spain).— Los Tranvias i Zxogoza Co. has received 
Royal assent to the substitution of electric for animal traction 
on certain of its lines. | | 

Electro Harmonic Concerts.—The first of the season's smoking 
concerts of the Electro Harmonic Society was given in the Crown 
Room of the Holborn Restaurant, London, on Friday evening last, 
and there was a crowded attendance, the chair being taken by Mr. 
Alexander Siemens, who was well supported. The concert was a 
decided success, in spite of the ill ventilation of theroom. Regular 
attendants at these functions expressed a preference for the old 
quarters at St. James's Restaurant. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the weck.] 


TENDERS INVITED. 

Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
high and loW tension switchboards. Specifications, &c., from the 
borough electrical engineer, Mr. John F. C. Snell, Town Hall, Sun- ' 
derland, and tenders (addressed chairman of Electricity and Lighting 
committee) to the town clerk, Mr. Fras. M. Bowey, Town Hall, 
Sunderland, by 12 noon Nov. 28. See aleo advertisement. 

Burton-upon-Trent Corporation invite tenders for overhead equip- 
ment of tramway lines, &c. Specifications from the consulting 
engineers, Messers. Kincaid, Waller and Manville, 29, Great George- 
street, Westminster, S.W., or of the borough.engineer. "Tenders to 
the town clerk, Town Hall, n nS before noon Nov. 5. 
See advertisement for further parti 

Swindon Corporation invite tenders for the supply and delivery of 
direct-current electricity meters. Specifications, &c., may be seen at 
the offices of the consulting engineers (Messrs. Lacey, Clirehugh and 
Sillar), 78, King-street, Manchester, and 2, Queen Anne’s-gate, West- 
minster, and may be obtained from the latter office. An advertise- 
ment contains further particulars. Tenders to the town clerk 
(Mr. Robert Hilton) by 29th inst. 

Hammersmith (London) Electricity and Lighting committee invite 
tenders for prepayment electricity meters for use on the single-phase 
alternate-current system, Particulars from the borough electrical 
engineer (Mr. G. G. Bell), electricity works, 57, Fulham Palace-road, 
Hammersmith, W., and tenders by noon,24th inst. See advertisement. 


London County Council invite tenders for the supply and delivery 
of three low-tension feeder switchboards, and for the erection of one 
in each of the Council's sub-stations at Clapham, Brixton and near 
the Elephant and Castle. Further particulars in an advertisement. 
Drawings, specifications, &c., after Monday, at the County Hall, and 
tenders to the clerk (Mr. G. L. Gomme), County Hall, Spring- 
gardens, London, S. W., by 10 à m. Nov. 11. 

Chester Corporation invite tenders for the supply of arc lampe 
open type). Specifications from city electrical engineer (Mr. F. 
hurafield), and tenders to Town Hall by Oct. 25. See advertisement. 

Nottingham School Board invite tenders for an electric light 
installation at the Bath-street schools. Particulars from Messrs, 
Evans & Sons, Eldon Cbambere, Wheelergate, Nottingham. 

Lancaster County Asylum Visiting committee require tenders for 
direct-coupled dynamo and switchboard. Particulars from the 
medical euperintendent, | | 7 

Aston Manor District Council invite tenders for condensers for 
their electricity generating station. Tenders to chairman Electric 
Lighting and Tramways committee by noon Oct. 31. NE 

Ipswich Corporation invite tenders for main switehboard, motor 
booster and connections, and overhead construction for tramways. 
Tenders to town clerk by Oct. 22. 
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‚ London County Council invite tenders for electrical fittings and | other than the Е.С. district, and we understand that on Tuesday an 


other stores for 12 months,. Tenders by 27th inst. 


Newcastle-upon-Tyne Tramways committee require a 3,000 HP. 
triple-expansion direct-coupled engine. Tenders by Nov. 8. 


Tenders are invited by 31st inst. for wiring Mansfield town hall. 


TENDERS RECEIVED AND AOCEPTED. 


Liverpool City Council have accepted the tender of Galloways 
(Ltd.) for 14 Lancashire boilers for the Pumpfields and Lister Drive 
generating stations at £735 per boiler. 


Belliss and Morcom have recently received repeat orders 
from the Admiralty for electric light sets for the newest type of 
torpedo-boat destroyers, there being nearly 20 vessels in all. The 
firm have also received an order for a 450 н.р. engine for coupling to 
a Mather and Platt dynamo for South Africa, 


Pritchetts and Gold have obtained a contract from Peterborough 
Corporation for a storage battery of 240 cells, to be used in connection 
with a Crompton automatic reversible booster, for the Corporation’s 
new traction station. 


The Electric Conetruction Co. has obtained an order for 59 motors 
for the Small Arms Factory at Ishapur, for which a specification was 
recently issued by His Majesty’s Government. 


Bradford Corporation have accepted the tender of the Electrical 
Engineering Co. for electrical bell and electric light fitting at the 
Market Tavern and Trevelyan Hotel. 


Ingleton Parish Council have accepted the tender of the local 
electric light and power company for public electric lighting at 
£55. 16s. 7d. per annum. 

Bristol Corporation have placed an order with Messrs. C. A. 
Parsons & Co. for two steam turbo-alternators, and with Messrs. Dick, 
Kerr & Co. for a 210kw. steam dynamo. 

Warrington Town Council have accepted the tender of Messers. 
Booth & Co. for а bogie for the electric tramways at £21, and that 
of Messrs. Dutton and Bean for two travelling jacks at £7. 4s. 

Wolverhampton Town Council have provisionally accepted the 
tender of Messrs. Manlove, Alliott & Co. for refuse destructor plant 
at £10,928. 


Gravesend Council have accepted the tender of Messra. Gardner 
& Co. for the wiring and fitting of the market at £396. 33. 

Brechin Police Commission have accepted the tender of Messrs. 
С. Middleton & Son for wiring the municipal buildings at £27. 


Lowestoft Town Council have accepted the tender of Mr. A. G. 
Beckett for the erection of tramcar sheds at £5,123. 

Belfast Corporation have accepted the tender of Messrs. Wm. 
Coates & Son for cast-iron pipes. 


BUSINESS NOTICES. 


Au old-established firm of engineers and art metal workers adver- 
tise fora partner. An amalgamation with a similar firm could be 
arranged. 

The offices of the British and South African Export Gazette have 
been removed to 33 and 35, Eastcheap, E.C. 

The Manchester office of the Anglo-American Telegraph Co. has 
been removed from 7, Royal Exchange to 31, Brown-street. 


Messrs, A. F. Lord and A. E. Torrie (trading as Lord and Shand), 
electrical engineers, Westwell-street, Plymouth, have dissolved 
partnership. 


BANKRUPTOIES. 


In the bankruptcy of Joseph Taylor (trading as J. Taylor & Co.), 
electric fittings designer and maker, 14, Dyott-street, London, W., 
the trustee has been released. 


The trustee in the bankruptcy of Thos. Morley, electrical engineer, 
Argyle-street, Accrington, the trustee has been released. 


Deed of Assignment.—Joseph Hamer, electrical and mechanical 
engineer, 3 and 4, Horton-street, Halifax, has executed a deed of 
aseigninent. Claims must be sent by Oct. 25 to Mr. J. I. Learoyd, 
Bink-chambers, Halifax. 


Land for Sale.—Freehold land, close to Charlton Junction station, 
is for sale. Applications to freeholder, Cedar Lodge, Charlton, Kent. 
See advertisement. 


Plant for Sale.—A compound-wound Lister dynamo is advertised 
for sale. Applications to Dynamo, care of Hilton and Stem- 
bridge, 4, Pavilion-buildings, Brighton. 


Electric Postal Vans.— For some time past the British postal 
authorities have had under trial the “ Oppermann" patent electric 
mail van, designed and constructed by Mr, Carl Oppermann, W ynyatt- 
street, Clerkenwell), London, E.C. The success attending these trials 
Fas inclined the authorities to extend their experiments to routes 


electric mail van started running in the Battersea district. 


Exhibition.—There is to be held at the Crystal Palace, London, 
from March 2 to May 31 next, an international engineering, 
machinery, hardware and allied trades’ exhibition, for which an 
influential list of patrons has already been secured Sections will be 
devoted to electrical, telegraphic, railway, tramway and traction, 
labour-eaving machinery, lighting and hoisting machinery, art metal 
work, heating and lighting, &c. Plans and particulars are available, 
m te obtained from the organising commiseioner at the Crystal 

alace, S.E. 


Exhibition Souvenir.—There has just been held in the Town 
Hall, Grimsby, au electrical exhibition, under the auspices of the 
Corporation, the arrangements being carried out by Mr. W. A. 
Vignoles, the borough electrical engineer. Mr. Vignoles succeeded 


in getting together a large assortment of fittings appiratus, and 
accessories for all descriptions of domestic and general lighting, and 
has prepared a souvernir of the exhibition, which is published at ls. 


A Pocket Electric 


\ { 
lf 


Lamp.— Messrs. Darton & Co. are putting 
| on the market a new pocket electric lamp, 
, worked by three small dry batteries, for the 

^ porous of supplying occasional flashes 
of light. The whole is contained in a 
small flat case with rounded sides, re- 
sembling a large cigarette case, and measur- 
irg 38in. by 23in. by lin., the lamp and 
push being on the top, as shown in the 
illustration. The little set will doubtless 
be found useful as a keyhole search-light. 
It may be added that the whole appa- 
ratus, although neat, is very simple in 
construction, and Messre. Darton & Co. are 
supplying these lamps in -wholesale quan- 
tities at a very moderate price. 


Catalogues.—A compact and well-illustrated catalogue of Jandus 
arc lamps has just been prepared and is issued by Messrs, Drake 
and Gorham, 66, Victoria-street, Westminster, S. Installation 
contractors will find in this See some very useful information, 
and municipal bodies diecuesing the question of electric arc versus 


other methods of illumination will find much matter to help them 


in their selection. Not the least interesting will probably prove 
the extensive list of municipal authorities, electricity supply com- 
panies, railway and tramway companies, &c, which have installed 
Jandus lamps in large quantities. A small selection from a large 
collection of testimonials of quite recent date accompanies the list. 

The Howard Conduit Co., Trafford Park, Manchester, have ready 
an illustrated hanging card showing the use of the Howard asphalt 
solid system, more especially for services The most suitable sizes 
and the approximate quantities of bitumen and asphalt concrete 
required are shown. 

A well-arranged catalogue of electrical supplies has been prepared 
by Meesre. Vandam, Marsh & Co, 15, Gerrard-street, London, W. 
A не variety of fittings, lamps, switches, apparatus and accessories 
is listed. 

Messrs. R. W. Blackwell & Co. have ready new sheets of single- 
throw, quick-break, knife switches, I.T.E. car circuit-breakers, and 
the * Shaw” non-arcing type of lightning arrester for traction, light 
and power. | 


Forthcoming Book.—Mr. B. T. Batsford will shortly publish a 
work in two volumes, by Mr. E. O. Sachs, entitled Facts on Fire 
Prevention.” The book is intended as a standard work of reference 
on the subject. 


Exports of Electrical Apparatus and Material —The follow- 
Ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including ac е and telephone. 
wire and material, but not including electrical machinery, which 
is not separately specified) from Oct. 8 to 14, with the ports of 
destination :— 

A frica—Alexandria, £143 ; Cape Town, £2,617 (including £2,568 tele- 
graph material) ; Durban, £2,622 (including £2,109 telegraph material) ; 
East London, £920 (including £636 telegraph material) Mossel Bay, £55 ; 
Port Elizabeth, £582 (telegraph material); Sekonde, £304 (telegraph 
material); Sierra Leone, £115 (telegraph material). Argentina — Buenos 
Ayres, £619 (including £541 telegraph cable); Rosario, £867. Australasia 
Auckland, £7,280 (including £500 telegraph apparatus); Brisbane, £25) 
(telegraph apparatus); Fremantle, £35; Melbourne, £884 (including 
£805 telegraph wire); Perth, £864 ; Sydney, £436 (including £46 tele- 
graph material) Belgiwm—Ostend £42, British Guiana—Demerara, £50. 
Ceylon—Colombo, £31. China—Shanghai, £37. Denmark—Copenhagen, 
£3,566 (including £120 telegraph cable). Holland—Amsterdam, £93. 
Hong Kong, £1,105. India Bombay, £197; Calcutta, £214 ; Karachi, 
£137; Madras, £52. Jupan—Kobe, £123; Yokohama, £452. Multa, 
£80. Mc.cico—Coatzacoalcos, £35 (telegraph apparatus): Vera Cruz, £9,990. 
Russia—Riga £20; St. Petersburg, £880. Straits Setilements—Singapore, 
£103. Sweden—Gothenburg, £106. Total £35,866 against £19,869 in the 
corresponding week last year (Oct 9 to 15). 
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PATENT RECORD. 


SSE 


The following List of Applications for Patents and Specifications published 
has been compiled for this journal by Messes. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 

Nora.— The undermentioned 5 are not open to public inspection 
until after acceptance of Com pecification. The names within parentheses 
are those of communicators о hri When Oomplete Specification accom- 

nies application, an isk is affixed. 

P Unless otherwise stated, the application is made in London. 
September 9, 1902. 
19,672. Н. Nonws. Halifax. Switches. | 
19,688 and 19,689. Уквітүз LMIrID and W. R. Ripinas, Birmingham. 
Carbon feeding and arcing mechanism. 
19,713. E. SaxpHAGEN aud J.LÜnaEN. Electrolytes for accumulator plates.“ 
September 10, 1902. 
19,774. F. Ferranp. Manchester. Production of caustic soda and sodium 
hypochlorite by electrolysis. 
19,827. Dotter Execrric Traction (Lrp.). Surface contact electric trac- 
tion systems. (H. Dolter, France.) 
September 11, 19 )2. 
19,838. J. WIL XI x SN. Hull. Trolley wire clamp. 
19,859. H. BRRCKNELI., E. M. Munro and H. I. Rook RS. Bristol. Mechani- 
cal shunting points for trolley wires. 
19,812. W. A. MACFARLANE. Glasgow. Switches. 
19,849. J. Stevenson, jun. Portobello. Automatic suspension and elec- 
trical contact appliance for raising aad lowering apparatus, 
19,854. S. Sımrsow. Blackburn. Guard wire for preventing broken trolley 
wires falliog to eartb. 
19,860. W. CLAPHAM and A. CLAPHAM. Leeds. Primary battery. 
19,881. H. Jackson. Worcester. Electric tram ways and railways. 
19,884. A. S. pg Vgau aod C. Auta. Telephone systems and apparatus. 
19,831. E. W. Gover. Electrical communica'ion with passing trains, 
(E C. Buck and H. E. A. Thatcher, Transvaal.) 
19,901. C. HursMEYER. Converting variations in intensity of an electric 
current into variations in intensity of light.“ 
19,903. G. Zarr. Liverpool Insulating multiple-brauched cables at the 
points of branching aud ends. 
19911. W. Kennepy-Lavaie Dickson. Magnetic separation of ore. 
September 12, 1902. 
19,933. C. A. WiLktNsoN.  Kingston-on-Thames, Electric ignition for 
explosion engines. 
19,938. C. Kenyon. Manchester. Electric door bells. 
19,952. D. Maxwett. Dundee. Safety automatic differential speed gover- 
nors for electric tramcara. 
19,967. W. A. Тн Mas and J. E. G&sEN. Electro-deposition of zinc. 
19,985. B.T.-H. Co. аза F. Hol oN. Electricity meters. 
19,991. J. MANNHEIM. Alternating-current electric machines. 
19,999. L. Freptee and G. PucHMÜLLBR. Secondary battery elements and 
producing same. 
20,003. A. J. Востт. Arc lamps. (A. Kunze, Germany.)“ 
September 13, 1902. 
20,024. P. Reprorp. Manchester. Trolley wire holders. 
20,025. R. W. Youna. Leeds Adjustable bra-ke; for electric lamps. 
20,054. D. B. Foster. Leeds. Junction frogs and trolley heads. 
20,074. L. Wirtz and T. HAMILTON. Apaus. Arc lamps. 
20,084. W. E. Evans. Production of metallic calcium. (Electrochemieche 
Werke G.m.b.H., Germany.)* 


September 15, 1902. 
20,097. W. О. Roopsr. Staffordshire. Storage batteries. 
20,112. Н. RoTTENBURG. Manchester. Winding electric machines. 


September 16, 1902. 
20,168. F. H. HALL and C. Hart. Birmingham. Induction coils, 
20,199. J. Ввосктк. Arc lamps. 
20,206. J. Eck. Starting and controlling switches. 
20,250. C. P. Bass and Т. B. West. Electric switch signals.“ 
20,257. W. PALMER, jun., and A. McCriNTOCK. Selective calls for tele- 
phones and telegraphs. 
20,240. R. A. HADbyIxLD and W. GALBRAITH. Conduit railways. 


September 17, 1902. 
20,259. V. Connar. Electric hand lamp for signalling. 
20,265. A. LUMBERS. Liverpool. Trolley poles. 
20,280. M. HARLOR. United States. Insulatorz.* 
20,289. D. MACA DIEZ. Telephone systems.“ 
20,523. L. B. Copp. Nottingham. Switches. 


СЕУ September 18, 1902. 

20,521. L. MANNSTAEDT. Germany. Protecting iron! for cables." 

20,540. I. Hopkinson. Bradford. Cables and wires. 

20,555. E. Ducretat. Glasgow. Telegraphs with automatic disengagement. * 

20,576. O. Imray. Telephonic microphone transmitters. (W. E. Knorr, 
Brazil.) 

20,508. F. E. Hesse. Telegraphy. (E. S. Heurtley, Singapore.) 

September 19, 1902. 

20,425. W. Tower. Leeds. Cutouts for trolley wires. 

20,426. A. McCANDLISH. Stockport. Portable testing and comparing 
instrument for incandescent lamps. a 

20,428, T. Hawkins and E. GREENHALGH. Birmingham. Electrical motion 
transmitter and speed gear for motor cars. 

20,488. J. W. KNowLms. Bradford. Car trolleys. 


20,444, 
20,445. 
20,456. 
20,461. 


20,483. 
20,502. 


20,522. 
20,552. 


WorsELEY TOOL AND Motor Car Co. Wolverhampton. Sparking 
plugs for internal combustion engines. 

WoLsELEY TOOL AND Motor Car Co. Wolverhampton. Terminals 
for electric wires. i | 

О. VoLKMANN. Berlin. Quick-break chopper-switch for high- 
voltage currents, with automatic spark extinguisher.* 

A. P. LUNDBERG and G. C. LUNDBERG. Detachable connections for 
electric lighting and heating.“ 

O. L. РкАВр апа F. Dew. Safety fuses. 

C. G. Goorp. Automatic points for main junctions. 

September 20, 1902. 
Е. Н. HALL and C. HALL. Birmingham. Generating current. 
I. G. WATERMAN. Switches.“ 


20,553 and 20,556. I. G. WATERMAN. Electromagnetic valve controlling 


apparatus.* 
20,555. I. G. WATERMAN. Electromagnets.“ 
20,557. I. G. Waterman. Electrical control of water supply.* 


20,571 and 20,572. V. A. FyNN. Alternate-current motors. 


20,573. 
20,587. 


V. A. FYNN. Electromagnetic clutches or couplings. 
JOHNSON-LUNDELL ELEcTRIC TRacTION Co. Safety arrangements 
for motor and other circuits. (R. Lundell, U.S.) 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


16,979. 
17,215. 
17,256. 
17,282. 


17,557. 


2 1901. 
Davis and PALMER, Switch. 
QUIN and Simpson. Inaulators for trolley lines. 
SIEMENS BROS. & Co. and Siemens, Connecting electric cars. 
DRAKE and Клм and Nernst Evecrric Lieut, “Nernst” type 
lamps. 
Hunter. Trolley arms. 


. Danvey. Luminous press button for electric bells. 
. CONRAD, 


Measuring three-phase alternating-current circuits. 


(Date applied for, Feb. 14, 1901.) 


. Corrin. Drying air by means of electricity. 

. MaNavIN, Electric ignition for explosion motors. 

. MaTTHEW8 and Davies. Brushes for dynamos. 

. CHAPMAN. Track construction of conduit electric railways, 
. WALSH and LeieH. Trolley heads. 

. SMITH and Warrs. Electric heating apparatus. 

. RotHven-Murray and FERRANTI Limiten. Switch gear. 

. Murray. Telegrapby. 

. BouLT (Neelemans). Electrical signals, points, bolts, &c. 

. CORNWALLIS-Wesst. Conduits. 


1902, 
CERVERA. Wireless telegraphy. 


. Dri. Transmission of electrical energy for traction. 
. ZEHDEN. Electromagnetic traction or driving apparatus. 
. Swan.* Blowing-off machines for lamp bulbs. 


12,738. Swan. All-glaes seal between stem and bulb. 
12,769. Swan. Bases for incandescent lamps. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 


REGISTERED, &c. 


NEW COMPANIES. 


CHRIS. LUCAS (LTD.)—Reg. Oct. 4, capital £10,000 in £1 shares, to 
acquire certain businesses and to carry on the business of manufacturers of 
electric, gas and sanitary fittings, lamps, &c. f 

ELECTRIC MERCANTILE AGENCY (LTD.)—Reg. Oct. 6, capital £1,200 
in £1 shares, to carry on the business of an electric light company and of 
electricians, electrical, mechanical and general engineers, suppl ers of 
electricity, manufacturers of electrical apparatus, &c. 


GOON BLECTRIC CONSTRUCTION SYNDICATE (LTD.)—Reg. Oct. 6, 
capital £1,000 in £1 shares, to apply for and obtain concessions and powers 
for constructing and working electric tramways and electric lighting works 
in Burmab, and to develop same. Mr. M. F. Kindersley is one of the first 
directors. 

SIMPSON BROTHERS (OF HAPTON), LTD.—Reg. Oct. 9, capital £5,000 
in £1 shares, to acquire the business of electrical and mechanical engineers 
at Hapton and Burnley, Lancs., known as Simpson Brothers, and to carry 
on business as manufacturing electricians and mechanical and electrical 
engineers, &c. The subscribers аге W. FitzAllen Simpson, electrical engi- 
neer, Mrs. I. Simpson, Miss I. Simpson, J. Hartley, engineer, W. Hudson, 
J. F. Heap and Mrs. M. Crook. The first directors are W. FitzAllen 
Simpson and Mrs. I. Simpson. Reg. office : Electrical Works, Hapton, Lancs, 


D. STEWART & Co., 1902 (LTD.) Reg. in Edinburgh, Oct. 8, capital 
£80,000 in £1 shares, to purchase the business of D. Stewart & Co. (Ltd.) 
(now iu liquidation) and to carry on business as engineers, electricians, 
makers of motors, motor cars, &c. The first directors are W. and J. Beard- 
more. Reg. office: London-road Iron Works, Glasgow. 


THAMES BOATING TRADES’ ASSOCIATION (LTD.)—Reg. Oct. 9, capital 
£1,000 in £1 shares, to carry on business of boat and launch builders, 
engineers, electricians, electrical engineers, &c. The subscribers are J. H. 
Salter, W. R. Edwards, electrical engineer, S. F. Beevor, electrical engineer, 
С. Т. Rees, G. Harris, G. A. Ellis and S. Rosewell. The first directors are 
J. H. Salter, J.P., G. J. Tagg, S. F. Beevor, J. Bond, E. Cawston, H. Clark, 
G. R. Dunton, W. R. Edwards, G. A. Ellis, G. Harris, G. Meakes, R. H. 
Messum, G. T. Rees, S. Rosewell, R. Shaw, R. Talboys and H. Woodh ouse, 
Reg. office: 39, Romola- road, London, S. W. 
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STATUTORY RETURN. 


MERTHYR ELECTRIC TRACTION AND LIGHTING OO. (LTD.)—The return 
to June 26 gives the capital as £100,000 in 10,000 ordinary and 10,000 
preference shares of £5 each, of which 6,000 ordinary and 6,000 preference 
shares have been taken up. £5 per share has been called up, and £60,000 
has been received. Mortgages and charges, £50,000. 


LIENS, &c., REGISTERED. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—Issue on Sept. 30 of 
£500 debentures (five of £100 each), part of a series created Nov. 19, 1900, 
to aécure £15,000, charged on company’s undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount 
previously issued of same series, £10,200. | 

LYMINGTON ELECTRIC LIGHT AND POWER ОО. (LTD.)—Trust deed, 
dated Sept. 26, 1902, to secure £20,000 debentures. Property charged : 
Land, buildiogs, machinery, works, plant, effects, undertaking and property 
of the company, present and future, including uncalled capital. "Trustees : 
W. B. Hopkins and F. E. Gripper. $ | 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.)—Issue on 
Sept. 25 of £5,600 debentures (56 of £100 each), part of a series created 
June 20, 1899, to secure sum not exceeding half subscribed capital. 
Property charged: Entire undertaking, property and assets, t and 
future, including uncalled capital. Trust deed dated July 21, 1899. 
Trustees: Sir C. R. Wilson, G. C. M. G., C.B., and J. F. Nauheim. Total 
amount previously issued of same series, £34,400. 


ST. HELENS CABLE OO. (LTD.)—Issue on Sept. 19, 1902, of £5,000 second 
debentures (10 of £500 each), part of series to secure a eum unlimited in 
amount. Resolution authorising issue passed Sept. 18, 1902. Property 
charged: Company’s undertaking and property, present and future, 
including uncalled capital. No trust deed. Persons entitled to charge: 
W. W. Pilkington (£2,500) and J. Beecham (£2,500). Total amount 
previously issued of same series, £119,000. 


THOMAS BOLTON & SONS (LTD.)—Lien reg. Oct. 7 for £12,400 first 
debentures, part of £275,000. Amount previously issued, £75,000. Trus- 
tees: Toe Law Guarantee and Trust Society, London, charged on undertaking 
and all property, including uncalled capital. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) —Ieaue on 
Sept. 30 of £1,000 debentures (10 of £100 each), part of series created by 
directors’ resolution of July 18, 1901, to secure £20,000. Property charged: 
Company's undertaking and all its property, present and future, including 
uncalled capital, No trust deed. Total amount previously issued of same 
series, £12,500. 55 


— 4 


CITY NOTES. 


— . 


MEMORANDA.—Bank rate d per cent. (since Oct. 2, 1902). Price of silver 
239d. per oz. (Oct. 16). Consoles (22 per cent. 95—954 for money, 
98518 —95р; for account; 21 per cent. 95 —954 (Oct. 16). Consols Pay 
day, Nov. 5; Stocks and Shares Continuation Days, Oct. 28 and Nov. 11 ; 
Ticket Days, Oct. 29 and Nov. 12; Pay Days, Oct. 50 and Nov. 15 ; Mining 
Share Carry-over Days, Oct. 27 and Nov. 10. 


CRYSTAL PALACE CO.—The accounts for the half-year ended June 50, 
show gross receipts £65,849, gross expenditure £53,597, leaving £11,251 
against £5,103 in the corresponding half of last year. The bill authorising 
the extension of the Croydon electric tramwaye, via Penge and Anerley- 
hill to the Palace, has received Royal assent, and is calculated by the 
directors of the Crystal Palace Co. to materially improve the prospects of 
the Palace. 


' CUBA SUBMARINE TELEGRAPH CO. (LTD.) —The directors report for 
the half-year ended June 30 states that the total receipts were 
£14,682. 168. Ad., expenses £5,788. 48. id., leaving £8,894. 12s. dd., to 
which is added £4,590. ба. 4d. brought forward, making a total of 
£15,484. 18s. 7d. £2,752. 78. has been added to reserve, which now stands 
at £129,000, after deducting £5,752. 7s., cost of repairs to the Cape Cruz- 
Santiago cable. Preference dividend absorbs £35,000, leaving £7,752. 1 18. 7d., 
out of which dividend at the rate of 4 per cent. per annum on the ordinary 
shares (tax free) is recommended, £4,532. 11в. 7d. being carried forward. 
The company's cables continue in good working order. No reply has yet 
been received from the Government of the United States regarding the 
payifient of the company’s claim for damage to the cables during the 
Spanish-American war. With regard to the claim for payment of the sub- 
sidy of £2,000 per annum in respect of the coast cables, now in arrear 
since January, 1899, the company’s representative at Havana has, in view 
of the establishment of the new Government in Cuba, been instructed to 
make application for payment in accordance with the terms of the com- 
pany’s concession. The appeal of the West India and Panama Telegraph 
Co, against the order of the Court of Appeal confirming the judgment of 
Mr. Justice Farwell, heard in the House of Lords in June, resulted in the 
appeal being dismissed with costs, thus terminating in this company's 
favour litigation instituted in February, 1898, with respect to the construc- 
tion of the agreement between the two companies of Jan. 31, 1870. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The directors have declared 
an interim dividend for the half-year ended June 50 at the rate of 5 per 
cent. per annum (tax free), payable Nov. 1. The transfer books will be 
eloeed from Oct, 18 to 31, both inclusive. 


` ST. JAMES’ AND PALL MALL ELECTRIC LIGHT co. (LTD.)—The amount 
of electricity sold by this company for the quarter ended Michaelmas 


а а 


is returned at 1,249,657 unite, estimated to produce £21,548, against 
оо units, which produced £18,077, for the corresponding period of 
ast year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in the further issue of 20,000 
£5 shares of the Calcutta Electric Supply Corporation (Ltd.), and to allow 
£120,000 5 per cent. first mortgage debenture stock of the Colombo 
Electric Tramways and Lighting Co. (Ltd.) to be quoted. 


TRAFFORD PARK ESTATES (LTD.)— The directors’ report for the year 
ended June 30 states that a system of electric tramways is being inaugu- 
rated which, it is considered, will prove of material benefit to the estate. 
The West Manchester Light Railway Co. had obtained new powers for the 
extension of their railway upon the estate, and had agreed with the 
Cheshire Lines committee for a direct connection with the railways of the 
Midland, Great Northern and Great Central Railway Companies. 


WIMDERMERE AND DISTRICT ELECTRICITY SUPPLY CO. (LTD.)— 
During the week tbis company invited applications for £17,700 44 per 
cent. first mortgage debentures, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. | 


| AGGREGATE 
Line. Week Ө | Inc 
ended or Dec. 
_ | à (a) 2 of] Amount. uae (a) 
££. £ £ 
Aberdeen Corporation. . Oct. 4 | 997'+ 258 18 20,457 + 4,943 
Ayr Corporation ...... sal | | 221! .. 21 8,062 е 
*Birmingham Tramways.) , 11 65,752 ＋ 374 14 70,466 + 2,200 
*Blackburn Corporation. „„ 10 760 + 70 729 | 24,280 + 3,521 
Blackpool Corporation.. „ 9 7727 257 28 | 34,263 '- 18 
Blackpool and Fleetwood ,, 11 457 + 129 15 18,555 — 314 
Bolton Corporation „ 12 1,635 + 124 28 | 46,045 + 2,928 
BournemouthCorporat’n} „ 8 2199 | ee es 
Bradford Corporation... ., 12 3, 588 4 2,250 28 . 95,454 +64,024 
Brighton Corporation. „ 12 | 858| .. 46 34995  .. 
Brisbane Tramways...... Aug. 27 | 2,205 |+ 429 9 21,548 + 4,919 
*Bristol Trams & Oct. 10 | 4,541! + 691 20 | 70,809 4 12,9 59 
* Buenos A & Belgrano| Sept.14 2896 - 202 11 31,119 + 1,542 
Burnley Corporation . O-t. 11 682 T 587 2. 1,425 + 1,205 
Calcutta Tramways Co. , 11 885 488 ＋ fl 2668 15 R402,150 '+Н39,48 
Cardiff Corporation ...... н би 1,535 | . 28 39,799 
Carlisle Tramways Co. . „ 11 185,4 22 141 | 7,546 |+ 494 
Central London Railway „ 11 6,858 + 567 15 | 95,696 + 8,261 
Chatham & Dist. Lt. Rys.) ... || .. us ss o ТА 
City & South London Ry. „ 12 | 5,349 4 1,288 15 42,626 |+14,325 
Cork Elec. Tramways Co. „ 9 742 |+ 274 840 | 24,171 |+ 4,900 
Devonport & Dist. Trams ,, 3 400 + 45 393 17,271 |+ 116 
Doncaster Corporation... $ m Uic te aes " eT 
Dover Corporation ...... „ 11 213 — 9| 28 | 6,939 — 199 
Dublin & Lucan Railway; „„ 12 113/+ 10 15 2,005 + 7 
Dublin Southern Dist... „ 10 746|- 41 15 16,955), 602 
Dublin United ............ „ 10 5,779|+ 13 115 59,075 
Dudley Stourbridge. „ 3 789 f 53 393 50,045 |+ 5,759 
Dundee Corporation. „ З 811 f 121,818 15,699 |+ 1,741 
East Ham Council ...... NE ОС kis н ee lo oan 
Gateshead & Dist. Tram „ 3 | 869/+ 206! 394| 23,525 + 5,302 
Glasgow Corporation . ,, 11 12402!— 855 19 291,424 — 8,232 
Gravesend—Northfleet » 9 : 196: ... 9 1,92 ve 
Greenock & Port Glasgow ,, 5! 636:+ 426 393 20,158 11 221 
Hartlepool Tramways..| „ 3 232 — 34 394 10,298 + 1,144 
Hull Corporatiou „ 11 2,132 162 28 49,750 + 1,850 
Isle of Thanet Co. „ 11 499 + 43 15 20,281 119,039 
Kidderminster & рів... „ 9S 130 - 5 393 5.045 + 21 
Leeds Corporation „ 11 4,827 + 652 28 150,452 ＋ 24,814 
Liverpool Corporation.. „ 4 10,171 + 351 40 390,218 | + 30,544 
Liverpool Overhead Rly. „ 12 1,470 T 45 {15 . 23,780 — 1,205 
Manchester Corporation ,, 115, 422 78, 290] 69 212.995 iss 
Merthyr..- emm „ 3! 193|-  54| 39) 8,078 — 1,486 
Middleton .. „ 3 268| . 273 8.622 
Neweastle-on-Tyne Corp ,, 11 3,0155 eve sie T" 
Oldham, Ashton & Hyde. „ 3 559 7 39| 394 21,166 |+ 1,051 
Perth (W. A.) Elec. Trams , 10 | 1,000/+ 157440 | 42,445 | 7,185 
Poole & Dist..........—..| „ 3 280|- 14| 393 10,500 .- 154 
*Portamouth Corporation „ 11 1.439 7 151 ... оор . 
Potteries . .. „ д 1,639 T 159| 394| 58,411 + 2,516 
Rothesay y q „ 3 179 120 64) 1,468 + 448 
Salford Corporation . ,, 15 | 2,895 |+ 990) 28 74,5511 — 
Sheffield Corporation ..| „ 12 | 4,135 |+ 4580 15 64, 169 +12,403 
Southampton Corp » 9 947 |+ 87 ... „ 
Southend Corporation...) „ 8 | 2221+ 36 273,772 
Southport Tramways .. „ 3 281 7 91 394| 10,454 + 3,688 
*S. Staffordshire Trams...| „ 3 762|- 132| 394] 50,510 - 727 
Sunderland Corporation. „ 12 1,112 ihe ia she 
Swansea Trams . „ 3 497 25) 394| 18,980 + 1,227 
Taunton Trams. .. „ 3 59|- 33 394| 2,666 — 262 
Tynemouth & Dist. . „ 3 323|+ 61 394 12,124 + 1,495 
Weston super- Mare. , 1 125 211] 5,107 
Wigan Corporation. Ms EN p TE 
Wolverhampton District) „ 3 335|+ 208| 393 7,938 F 5,194 
(a) These com ns are with the corresponding period last 


ear. 
* Partly electrical. t Minus 8 days. 1 Minus 2 days. $ Plus 2 days. q Plus 8 days. 
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AMOUNT oy рт. МАМЕ, — 8 Алары Wednesday, „ Скнт. DIVIDEND Dun. DURING WEEK 
'| SHARE, | DEND, Oct. 1 IELDED. ENDING OOT. 15, 
ELECTRICITY SUPPLY. 2 s: d. Highest Lowest 
100,000 1 „ | Bl’okh’th& Gr’nw’ch D’st’ct Blec.Lt.Ord.(fulry pa. | i a i 3 А e 
4100,000| Stock 4196 Do. 43 1st Deb. Stock Prv. Certs, (red. & con.) ad 104 107 105 108 4 8 6 à - oes 
7,500 10 14/0 | Bournemouth and Poole Elec. Supply Ord. .. .. .... 2 18 123 18 5 8 8 а — x 
7,500 10 4/6 Do. per Oent. Cumulative Pref. .. .. ... 9 щщ 92 1 4 b 9 2 - =. 

£70,000 | Stock tt Do, 4 Oent. Debenture Stock (ге) 62 (5 108 106 4 5 4 > à à 
20,000 5 3/6 | Brompton & ensington E leo. Supply Ord.. ex] 13 0j lo 1 314 6 © 103 108 
20,00: 5 8/6 Do. per Oent, Preferenees . . 10 10] 101 10 3 5 1 March «nd September РЕ өн 
8),000 5 8/6 | Oaloutta ве Supply Ord. (I (1 to 85,000) . * 70 84 1% 8 810 7 7h - 
19,000 5 2 Do. (30,001 to 40,900) .. 74 8) 74 8 р E Ms а 

250,000 | Stock 4% | Central Electric Supply Co, 4% Guar, Deb. Stock. . 105 108 105 108 814 8 — — - 
50,000 $ 4/0 | Charing Cross Ж Strand Elec, Sup. (1to 50,000) .. 9 9 9 94 5 5 8 | February and August э% — 
,000 5 x Doc „(ОЛОО 70,000); ea занга ымына re: ins 8 9 8 9 — ai е 
70.000 E 2/8 Do.  $4perCent. Preference ... $ 54 6 : 6 3 15 0 T e 5 
40,000 b Do. City Undertaking 44% Cum. Prei... 4 51 4 5i . Р 41 
¿$250,000 | Stock 496 Do. 4% Deb. Stock Red.. 105 107 105 107 814 9 * 1 106 
44,486 ë 1/6 мина Elec.Supply Ord. (Nos. 1-14,000420,501-50, 936) 5i 6 64 6 210 0 ent qoo oigo b 
50,000 | Stock 44% 3 per Oant. Debenture Stock (red.) pe 109 112 109 118 4 0 6 June and Decem ses 
70,595 10 10/0 i on Electric Lighting Ord. Set 9) 10) 10 11 4 10 11 | February and August 103 - 
10, 10 6/0 8 per Cent. Oumulative Prei. . 121 134 12} 18 4 811 | January and. i zm 
£100,000 | Btock 5% |= Do. ; per Gent. Debenture Stock (red. .....| 123 128 128 128 318 4 | June and „| 1254 - 
£800,000 | Btock 43% Do, 43% 2nd Deb. Stock Certs. (all pd.) .. . | 103 106 103 106 4 5 10 ex = 
10,000 10 4/0 оту of London and Brush Prov. Ordinary ...... 81 9j 8} 94 448 ese 8H 813 
3 000 10 6/0 $ рег Oent. Cumulative Preference .... 114 184 113 12 ‚4 16 0 | March and September - ee 
жын Stock АХ s % Deb. Stock (all pd. )(red.) . "d пи па E" 114 3 19 3 е Ни eee 
6,000 | Folkestone ectricity Supply Co.“ Ordinary ere 5 4 . — - 
,000| Stock à Do, 43 lst Debenture Stock (red.). . | 102 105 102 105 „ w et ө 
He - p Hove Жобо L hting Ordinary... Xd 1 15 ЧА х. : A M. - ii — 
, mer э» Btebrid aes — «ое і e^ 
£90,000 || Btock 4% Do. i Deb. Stock (red.)... TDeb. Stk. (red.) 101 104 101 104 8 18 11 ein - E 
4115,00 Stock 4% Kenstn. & Kngt „Со. & Notting Hill съ ағ n. a) 4% 104, 107 104 107 814 9 “a вов — 
4111,000 3 London Blectric Suppl Ordinary 1 24 11 22 — — — — 

í 2 2/6 Do. ò per Оеп Com ы аа 4 5 44 5 600 25 4t * 

£280,000 Stock 4% Do. 4per Soa ist, Mo е hi t6 99 96 99 4 1 2 | Mar.; June, Sept., Dec. — - 

100,000 7/0 | Metropolitan Elec. Su .(1t085,000 15 163 163 lez 4 410 | April and Gotober . — 

£220,000 x Do. per Cent. : Stock First М s..| 10 116 110 115 3 18 11 June and December — 
£260,000 Stock % Do, er Oent. Mort. Deb. Stock (red.) ..... 99 102 99 102 8 9 2 ы bes A 
10,852 10 6/0 Notting H ectric Ordinarv T—— в»ө өх 900 184 143 184 14 4 2 E March 99999 0999 999 998 599 945 eee ... 
£50,000 100 4% Do. 4 per Cent, 1st Mort. Debs. са ЗИ s 101 104 817 1 РА - - 
12,194 2/6 | Oxford Hlectric Ordinary . оне: 5 6 5 6 4 8 4 " н et —— 
„000 Stock 4% Do. 4% Debenture Stock . eee ben 8 ode » 98 101 98 101 3 19 7 — - m 
300,000 1 [III Band Electric T H id 14 і? LIII LIII ore ~ 
£135,000 | Steck — River Plate Elect. Lt. & Traction 5% lst Mor.Deb...| 70 75 70 76 a January and July ...... 4 - 
£100.100 100 44% Royal Electric Oo. of Montreal 44% 1st Mrt.Dbe. ..| 101 103 101 108 4 7 5 | April and October..... . — 
40,000 f 50 St. James'sand Pall Mall Eloctrio Ordinary ........| 15 16 15 16 410 8 | February and August " m 
20,000 3/6 Do. 7 per Oent. Preference ........... ..... .. Е. Рр. 9) 8i 94 813 8 ни “ 
2150,000| Stock 84 5i per Cent, Debenture Stock (red.) a 98 101 98 101 BE. 4.7 = - Ра 
12.000 1 ванда kets Electric Supply пагу......... 1 23 11 21 os * * " 
£60,000 toch ex Do. 47 Debentures Peeerererece eee tere ре кана + өре» 80 0 м 80 90 + 8 11 ese eee 
65,000 ы South London Electric Rapply Ordinary... he" бай 2 8 24 8 * Rs 218 23 
30,000 5 1/8 Urban Electric Supply Ord. (£4 paid) ..... ... ...... 3h 43 4 43 * $e ба д 
80,000 5 1/8 Do. 6% Cum. Pref. (£4 paid) ... ..... e о. oe 34 4$ 3 4% : „„ 

110;000 5 56 | Westminster Klectrie Ruppiv Ordinary мач 1 2 11 124 4 8 9 | March and September 123 118 
98,141 5 1/8 Do. брег Cent. Cum. Pre. , so 6 е4 6 6} 8 16 11 е tee tee 
67,100| 108 4% 3 | 98 102 98 102 818 5 |J aJ 

! *African Direct Tel à Mort, Deb. {red,). s... anuary ап "a . eee өө” 
25,000 10 0° Amazon Telegraph.. eee e dn „„ ber a - M s n 3} 4i 8j 44 eee June aad Decem eee w ee 
£119,700 100 oon Do, 5 per Oent. Deberturee „„ $9 oe ЕБ ж. 70 80 70 80 ees $ ... oer ... 
£T:8,40| Stock 15/0 | Anglo-American ...... an Es. succ ba Nt A 50 47 50 517 0 | Feb, May, Aug, Nov. 4 — 
23,105,580 Stock 80/9 с Preferred...... x X aka: АЙ 91 91 £3 0 8 2 МА " 98 £2 
£3,105,580 | Stock 2/0 Do, Deferred pote — Os ts state 7 71 Ш: 7 1 5 9 Т П 7 eee 
$18,833,800 | 8100 $1 ,Uommercial Oable Capital Btock .. se... . . | 160 170 160 170 414 2 | Jan, Apr., July, Oct. " 
1,841,209 | Stock 4 Do,  4per Oent. Debenture Вью wer EE WE 94 96 434 А 053 95 
16,000 10 40 | Ouba Submarine Ordinary .........._ es see 53 64 b) 6 613 4 | February and August z — 
9,000 10 10/0 Do. Preference 10 per Cent... s e | 13 14 18 14 7 2 6 ' , — 
13,000 5 2/0 Direct Spanish Er enini + CTE TETTEL 24 34 2% 34 5 14 4 April and October. эзе — 
6,000 b 5/0 Do. 10 per Cent. Oumulative Preferencs ео RY 8 7 8 6 5 10 „ ' m 
£00,000; — E 49% | Do. 43 per Cent. Debentures . ..... 99% 103% 10 108% | 4 7 8 | January and July .. ... = 
60,710 20 3/0 | Direct United States Gable хе! 104 11 1 11 5 18 2 Jan., Apr., July, ved 103 - 
£96,300 100 43% | Direct West India Oable 44% Rg. Db. (within Nos. 1] 100 103 100 108 4 71) | June and ашар vee — 
£4,000,000 | Stoch 65/0 | Eastern Ito 1,200) (red.) xd| 125 139 124 129 5 7 8 | Jan, Apr., July, Oct. 128 1254 
£1,955,565 Stoob | 17/6 Do. # per Gent. Preference Stock .. . х] 90 93 S) 92 816 1 92 90 
£1,584,645 | Stock 4% |* Do. брег Oent. Mort. Deb. Stock (rod... . 107 110 106 109 314 5 | May and November .. d: " 

800,000 10 2/0 | Eastern Extension ........................... ......... xd| 12 12) 12 128 512 0 Jan., Apr., July, Oct. 128 1276 

£320,000 | Steck 4% Do.  éper Cent. Debenture Siook. „| 207 А410 107 110 813 0 8 and ugust 107 A 
£300,000 100 4% |"Eastern and B. African 4% Mort. Deb., 1808. . 99 102 99 102 818 7 X nail and AN | te 
£200,000 35 4% Do. 4 per Cant. Mauritius Bub. pes (хео.)...| 101% 1047 1017 104% 817 6 November . ivt " 

150,000 10 5/0 Great Northern of Cope E. 27 28 27 28 5 T3 er and July ...... ove sós 

£70,000| 100 | 43% | Halifax&Bermuda Oa a rc Bakr 100 108 | 100 103 | 4 7 5 | June and Decem е d 
17,000 28 87/6 | ТҮпйо-Юпгорватг............................ [1 to 1,200) (red. 38 42 38 42 5 10 1 | May snd November .. 414 “ 

£100,000 100 6% London Platino-Brazilian 6 per Oent. Doba., 100 101 105 101 105 514 8 | March and September ove — 
£100,000 100 4% Pacific & European Tel. 4% ud Debs. (red.) SÉ 98 102 99 102 818 5 | June and December... — „ 
15,609 10 ^ West African Telegraph Shares . . f e 3 4h " it - - a 
80,008 14 s.: West Ooast of America... e fh өөө өөө ста * 
£150,000 100 4% * Do. 4 per Oent. Debentures 9900 99 tops 606000 е: 98 101 98 101 3 19 7 January and J wep ee 98 Sen 
88,321 10 M Wost India and Panama "099995509995 * ee BOSE ваен. вен i 1 { ser May aud Novem pre "е esc 
gt 7 6/0 D^ 6 per Cent. Ist Prof. „„ See sce ТИТИ 3 | 2 : 2 12 0 0 "n n vv "e 
' еее . © Cent. 2nd Preference 2406" воена fe fetes see n U эзе тоз 
са g^ 20 * Do 6 per Oant. Debentures . . . 11 E^ e i єт : " : р and (уш e їз iu 
, енна тача te Br zili'n Submarine) ...... 11 12 2 ar., June, 
£15,000 10€ 5% Do, n (2nd Series, ве) sinees 102 105 102 105 41510 | June and 8 - m 
4400, 0 | Stoc? 4% Do. i aoe Cent, Deb. Stock (red.). . | 99 102 99 102 319 3 — € e 
44,000 £5 50 Мр cape 84 4 31 4l 617 8 | August 4 
! Ohili Tel hone fall 99494 POSER (us re Sen ТҮ 00006000000 000 dg se» “ai 

224,850 10/0 8% Consolidared Tu Gon, and Mang... 10 2/0 1 2/0 15 00 April a and October...... — — 
72,680 1 21x Monto Video Telephone Ordinary 00000000090. T i B E Б 0 0 Nover ber See eee Oe ове es eee < 
86.492 1 1/0 Do. 5 per Cent. 1 . 1 1 5 0 0 " 2 2 

£1,983,333 | Stock 6 National Co. Preferred Stock e eee es esse 98 95 93 95 6 5 10 w 94 98 

£1,966,667 | Stock 44 Do. Deferred Stock ... e eos eo $e 55 57 55 57 7 17 10 - 55 — 

15,000 10 6/0 Do. 6 per Cent. Oumulative Ist Preference. | 12 135 121 133 4 811 | February and August — — 

Bape x 8 Do, брег Gent. N 2nd Preference u } з u " 6 * 1 " " 1 — 

, Do. b Oent. Non-Oumulative 3rd Prof, .. Т » eve 
#2,000,000 | Stock x |* Do. n Stock 8} per Oent. (rod.) . 96 99 96 99 8 10 10 | Zune and December. 97 964 

4000, 000 Stock 4 Do. 4 per Cent. Debenture Stock (гөй.) ......| 102 106 102 106 815 6 e - 

171,504 1 0/81 Oriental , LEE T FHS! CHS HEEST ESE SCE SS eee eee { 1 { 1 6 0 0 2 and October...... eet eee 
58,000 5 /6 United River ‘Plate . 4 51 4 5i 6 13 4 July Que cot 000 000 000 900 000 000 oso set 
40,000 5 2/6 Do, 5 Ournalative Pref. . e cee | GÈ 5 49 5 416 8 June and December. — 

£172,947 | Steer 5% |* Do, 5 per Oent. Debenture Stock (red.) . . 102 105 102 105 415 8 | June and December... - — 
FINANCIAL, INVESTMENT, &o. | | 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pref. ... 9 8 5% 6 5 00 vis " 5 - 

180,127 10 4/9 | Globe Telegraph and Trust . sos е. 9 10 9à 10 5 5 O | Jan., Apr., July, Oct. Hi 
190,063 10 8/0 Do.  6per Ош, Prefarenos seor о 13$ 13 13 14 4 5 9 * " L 18{а 
ч 1 LR * Sa d xd 64 7 6 m - : : April and Octo RE К 

А Subm ables ru c ME 
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LAST Previous Price БАТЕ PER BUSINESS DONE 
гахар 8 МАМЕ, WIXx's Puros, Wednesday, | Синт. DIVIDEND DUE, DURING WEEK 
"| SHARE. | DEND. OOT. 8 Oct. 15. YIELDED, ENDING OOT, 15 
>= У ' ELECTRIC RAILWAYS, TRAMWAYS, &0. 4 ü a 4 Hm " 1 Highest — 
o-Argentine Shares (1 to 260,007) ... s.. — an өөө 48 
£280,000| Stock 6 . * f Deb. 20,007) e o эш» 195 130 125 139 412 2 - 
20,000 10 6/0 | Barcelona Tramways . 9 11 10 12 210 0 ^ 108 10} 
10,000 0 Do. Cumulative Preference ............ 9 10 9 10 5 0 0 - ese e 
2148, 100 Stock | 47 Do. Debenture Stock (red.) . . 95 100 95 100 410 2 - e - 
15,000 10 4/0 | Blackpool and Fleetwood Tramways...............-« 123 13} 12} 13 5 0 0 - — 
75,000 L - Brisbane Electric Trams, Investment Ord. ......... 34 4 si 4 не ET i - 
75,000 5 2/6 Do. 57 Cum. Pret. [LITT II 5 4 5 5 0 0 ec ae 90 
000 Stock az Do. 4% Deb, Prov. A ä tat: 103 106 103 106 450 — - - 
60,000 10 ^ Bristol Tramwa id 91 814 ? | February and August vee — 
25,000 10 é Do, amwaga ond Carriage Ordinar | Роа 10 1 10 1 815 0 ^ - - 
£100,000 ша 4 Do. 4 per Cent. Dobentures ...................... IE: " А к? " : i 2 February and August - - 
4 British — Electric Railway Ordinary .... ... 1 zm m 
20,000 10 5/0 Do. % Preference m етуі osa DUI i 92 527 Мау апа November v = om 
000 ^ Do. x. 1st Mort. Bebs. . . . e Xd| 103% 106% 101% 103% 4 7 5 ae s 
100,000 19 1 British Electric Traction Ordinary.. 99998988 © Fee Fee ee нз» 124 134 13 6 8 7 өөө 18 18} 
100,000 10 Do, 6% Oum., Pref. TRE 123 13 12} 12 414 1 | February and August 121 12, 
000| Stock 5% Do. Б per Cent. Perpetual Debentures...) 124 127 124 127 818 9 - 126 1244 
100,000 b eee Buenos Ayres & Belgrano o Ordinary О 1 1g 1 ЖЕ ned 00 eee 
$7 500 : 30 Do. | i jam. Pret, А2228 COR ROR eee mew +@! ++» 4 ei 4 5 - y : "— eee өю 
Do, » SRC PPR Oe 11117777117 MIL Xl INT ens » 
£320,000 | Btock 5 Do. 5 Oent, Debentures ...................„../ 101 107 104 107 414 8 us eee ese 
$120,000| Btook $ Do. 5% ind Deb. век Prov. eria. (aii pd. j. 101 98 101 602 - e — 
70,000 10 ees COORD ТАШЛАЙ onere das 2. ian еледа E 7i 71 7 if 400 S oe = 
32,208 б у Ро. (22, 108. paid) "= sesser * rr 41 43 4 Фер 2 7 E 
£850,000 100 4j Do. Ist Deb, Stock (Red ч арад 107 10 107 110 42 6 — 107 — 
480,000 1 17 Cape Elec © Tramways Shares ТТТ ҮҮ fii 24 2i 2 6 14 9 s.. 2% oce 
£1,860,014 | Stock 4 Central London Ordinary Stock . 104 107 104 107 3 14 11 June and December“ 107 1051 
4494, 093 Stock 4 Do. 4 Preferred tock OR FFF Fe вее ове Pee ALL 107 110 107 110 8 18 3 ooo 1 108 
£404,998 Stock 4 ` Do. rok 1 E | AMOR. ЇЇ 105 108 8 14 4 - 106 said 
S "S 4 i Do. 4% Deb. ......... €: 1 па , 118 : h - on 1171 117 
. t of Birmingham Trams, Co. b Cum. Pret. "xd — — - 
£800,000 100 4 ò 4% 1st Mort. Debs. % wm Ex 101 104 39 102 818 6 — 1C oes 
£1,830,000 | Stock 8 ы a: South London Railway Ооп. 4 Е 78 71 73 812 3 | February and August | 713 
87,500 10 1 (Мов. 22,501 to 60,002} „ещ... | юл * oi we 
Pv 10 98 = (60, "da 70,000) . — 1 жы Plac. $af's е ы 
t. Perpetua Preferencs 1891 ' Zn 
8 200,000 Btock 5% Do. (1896) АЛАДА ooo = i 126 129 126 129 8 17 6 : oe T ose eee 
£150,000 | Stock 5% P e 122 126 122 126 319 7 He ] — 
£446,463 | Stock ГУД Do. 4 per Cent. Perpetual Debentare . 116 118 115 118 8 9 7 | May and November 117 117 
‚000 10 5/0 | Dublin Waleed TANS 1896) Ltd., l 1 12 18 Же A 1 - - - 
59,987 10 6/0 ре, ОЮ. evn cers ch ccqsiatne set co 14 1 144 153 817 5 а - ons 
30,000 5 6,0 Electric let Traction of Australia 6% Gum. Pret. a -& 414 4 6 64 фа - өөө 
£75,000 | Stock 5% ро. брег Cent. Debenture Stock (red.) 99 102 99 102 418 0 - oes 
18,600 10 8/0 | Great Northern and City Railwy Pref, Ord, (4%) .. 71 81 [[ | 84 810 7 — 83 
20,000 10 8% bBo Tramways Ordinary. e senses 23 24 23 24 217 2 | Marchand September d 5 
10,000 10 thy | $ per Oent. Preference.. +908 608 OPP cee et eee Hee E 3l 133 133 181 4 7 84 LIS ' eee vee 
4%00,000 | Stock & per Gent. Debenture oee mi) d) 14 110 112 4 0 5 |JanuaryandJuly....| se жа 
80,000 Б 2/6 11 ot of Thanet Elec. Trams and Licht'g 5% Pref, 4i 41 43 4 5 5 8 RE " -— 
E — Stock ix | Do | A. а ау Debenture Stock , х. 95 : 93 Р r^ : : : ә 8 - - 
, 10 Liverpool Over Railway Ordinary . ер 418 443 ebruary ugust — — 
10,000 10 5% Do. Г, рег Oent. n „ 31 m 10 104 415 3 Fi ove - 
£125,000 | Stoch 4x Do. 4 par Geni. G EE 92 101 99 101 З 19 3 | January and July er : 
51,501 10 5/0 London United Trams 5% Cum. Pret. (£10 paid) 11} 12 114 12 43 4 ada 11}3 11H 
30,999 10 2/8 Do. (£7, 10s, paid) 8 T: 8 i 410 — ү? 
£656,341) Stock ГУА Do, 49% Ist Mortgage Debenture Stock 107 109 107 109 818 4 Son 1064 s 
£169,659 | Stock 18/0 Do. Prov. Certs, (#76 paid) ... 81 83 81 83 “- ма ox - 
$0,500,006 | $1,000 5% Milwaukee Elec, Rall. &Lt.Co.6%30yrCn.Mrt.Bonds| 112 117 113 117 4 5 7 = ое Ми 
£60,000 100 % | Montreal Str’t B'iw den ae Mort. Debs.(1908)..| 104 106 104 106 414 8 ne a e 
$140,000| 100 A Do. Sterling 44% Debenturos(1032)...........| 108 110 108 119 423 ^ oa e 
24,000 5 0 | New General Traction Ordin ACD ne 3 2 8 613 4 — vin - 
60,000 5 6/0 Do. 6 per Oent. Oumula ve "Preference s 3 4 8 4 7 10 0 Mag = ++ A c t o ttn soe ese 
£181,800 100 596 Do. Б per Cent. Mort. Debs. (Reg.). 93 $8 93 98 6 2 0 - eve КУ 
&150,000 | Stock 57 Perth (W. A.) Elec. Trams, Ltd, lst Mrt, Deb, Stk . 105 101 105 416 6 vs eve аб 
18,834 10 8/0 Potteries Blectric Traction Ordinary — P 08. 8] 91 84 9i 418 - ove - 
10,000 19 6/0 Do, ; per Osnt, Oumaulative Prafereno, ...... 9 10 10 11 5 0 0 | February and August ose oss 
4120,000| Stock ux Do. i per Cent, DebentureSiook ...... 108 111 108 111 4 110 ө " ue 
150,000 1 os South Lan Electric Traction & Power Ord... я — — - E „ 
51,182 1 : Do, Preference (16/0 paid), „es... ase. € á aum and Oot ober in 
$0,000 1 E. Do. d Preference ( paid) .. саа & Ра m — - 
000,000 | Stock | .. Do. X Debenture Stock (30% paid) eol ә = anuary and Jug... e e 
$£540,800| Stock 896 Waterloo — City Ordinary —— 93 90 93 8 4 6 — and Decem one ec 
ELECTRIC MANUFACTURING ax. 
axon 1 6d. Aliados ct рааш. Co. 6% Cum, Pref. „se... e ; : і i 618 4 = A 5. 
' 996 n Electricity Meter Ordinary ... 8 в а I" 1з .. soe ... oes 
125,000 1 Tid.| ро. ulative Preference .. . March and September | — а 
100,000 Б 4 British ted Wire Ordinary „%%% „„ 8 84 7% 8i b 9 1 July and February . 83 see 
100,000 6 3/0 Do. Oant. Prefereno .......................... 51 6 54 0 0 | January and July 511 — 
£250,000| Stock | 4i% Do, ‘ % Ist Mort. Deb. Red. . ., 102 105 103 106 4 411 e — * 
200,000 5 $/0 | British Westinghouse 6% Preference.. oa 6 61 6 6i 4 19 0 — ju 
£500,000 | Stock 14/0 Do. 4percent. Mortgage Deb, Stock 103 105 102 104 I — 103 102 
106,781 Р „ | Brush Electrical Engineering. fepe i cA if 4 1 ves March . . . on 
, - Do. 6 per Cent, Pref. Non-Oum. . 1 1 1 1 — March and September T 
£125,000| stock Do. €t per Cent, Perpetual lst Dob. Boot... 100 103 100 108 4 7 7 | March and tember e^ ows 
£125,000 | Stock % . Perpetual 2nd Debenture Stock . 94 93 94 93 41011 | January and July өө — 
оо : e Ope. ^ ра le Oonstruction Ord. .................. 164 ret pn ғ: : E r " " 163 16 
, e b Oent, Cumulative Preference... " " — on 
£90,000 | Steck X 44 por Oent. lat Mortgage Deb. (rod. J 109 113 103 118 819 8 | November and Мау... ww - 
450,000 1 0/9 Oder Ke er Alkali Oo. (fully paid)......... esise... 1 і 1 воо — « oe 
£250,000 Stock Do, 43 First Mort. Deb. (red.) —. . 93 98 94 93 411 2 — e “ 
60,000 1 7} . Ohadburn’s ihip Telegraph Ordinary. — — 1 i 1 8 2 0 March РО m LI 
85,000 8 1/9; | Orompton and Оо. (Nos. 1 to 54,000) . sse 2 8 24 2 611 2 | January and July ...... 2} — 
£100,000 100 5% |" Do. брег Cent. First Mortgage Deb.(red.) 101% 1067 101% :06% 414 1 " " - s. 
99,261 5 ot Edison & Swan United (“ A” Shares) (£3 paid; i à i è - February and August — one 
17,139 5 € Dr (Eb DRILL uei gri N pe iei PE rV és Tia E] Ras 1$ 28 1$ 28 n " E — 
344.023 Stock 4% Do. брег Oent. Mortgage Deb. Stock (red, ). 74 78 74 78 5 2 7 | June and December... ee vs 
£100,000| Stock 5% Do, 5 per Cent. Second Debenture Stock , 77 82 77 2 6111 one - - 
50,000 5 4/6 Edmundson’s Electricity Oorporation Ord. sse... 6+ 63 6i ti 5 3 8 | Half-yearly .............. 674 
| 30,000 5 8/0 р 6% Cumulative Preference 6 64 6 65 412 4 — 6H бү 
£140,000 Stock 44% tį per Cent. First Mort. Deb. (red. Д iae] AUR. . 110 107 10 421 — 103 — 
112,100 2 1/24 жешн Construction Оо. . li 14 9 6 0 0 | January and July ...... б ove 
= 31,390 2 2/9% Do. A per Gent. Cumulative Preference . 6990009 24 8 24 3 4 18 4 J "сезе жез эзе One Oe eee see soe 
£182,500} Stock 4% Do. брег Oent. let Mortgage Deb. Seide 99 102 99 102 819 1 January and July . 100 om 
122,985 1 —ç Electrolytic Alkali Ordinary .. eae 1 1 i 1 а (tb о> ese 
50 000 1 ES Do. 7 per Cent. Cumulative Preference . i li à 14 E - ө — 
25,000 10 5/0 General Electric (1900) Ltd, 5% Cum. Pret. ..... „„, 10 104 10 104 415 8 - — oe 
£200,000} Stock 4% Do. 4% lst Mortgage Debentures ... .« ... 99 102 99 102 8 18 11 ө 101 oe 
85,000 5 6/0 | Henley's Telegraph Works Ordinary .....................| 10 7 16 414 2 | February and August 10j - 
85,000 5 2/3 Do. 4% per Vent. Preference ............ t 61 5i 51 8 18 8 " " — tee 
48,050 Stock 44% Do. 4 per Cent. Mortgage Deb. Stock (Trad. ., 109 113 109 113 319 8 i " á cee N 
$0,000 10 5/0 India Rubber, Gutta Percha, &o,, Works. se. + 204 214 204 214 418 0 ' " „ө 
£800,000 100 4% Do. 4 per Oent. lst Mortgage Deb. ee . 102 93 102 818 2 March and September eve ies ey 
32,506 10 » Mather and Platt 6 per Cent. Cum Pref. SRW 114 12 114 12 ЕР oes and September ЖА - 
7,500 10 10% Parker (Thomas) Limited Ordinary DIDIT ees 14% 16} 144 154 06 9 0 DIDI Ll — 
151.550 12 12/0 | Telegraph Oonstruction and Maintnce, ..... | 87 40 87 40 6 19 11 Maoh and July 8:3 88 
20,000 | 100 4% Do. (per Оеп. Debenture Bonds, 19 90 .. 102 105 102 105 816 2 | January and July...) ws = 
96,666 5 [1002 Ibs] Willans and Robinson Ordinary . eee 91 91 94 91 512 6 chu - m — — zi 
кіта 8 ч 6% Do. c per Gent. Oumulatſyvs Prof,........ . 61 7t 6j Tt Tw "^ 
5CcOO | Stock бА Do, 4 рег Cent. Ist Mort. рер, . . . 102 105 102 105 1900 С 
In calculating the yleld on this security, allowance has been made for accrued Interest, ba "ot 


t The London Sjock Exchange Committee have résusiu vo quote biiese 


ES * * 
E = €* c - 
4 f € ; = = = 
ЁН - oa ':3£.027292931:2;"2 22252 ii Aes 9 »7 „ 323 8 8 8 „ ees „ С osa... 09851719 аз % э о ө э cri ; = Go м —ж. 
' Seer esses mast stis М Еу уз ууу у, уулу f^ 
- ET -——у_————— - Se. Tm Sie E 1 T 
юв” = n = =з. 
ch i msi ——————— ———— A —-———— —À B — A" 


^on te сыы i CO ot EE Г 


Princeton University Library 


